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1 CARBAMOYL COVPOUNDS AS DGAT1 | NHI BI TORS 190
The present invention relates to conpounds which

wo pdlostivmacet yl CoA(acetyl coenzyne A): di acyl gbgreBei08/051199
acyl transferase (DGAT1) activity, processes for their
Spreparation, pharmaceutical{conpositions containing
them as the active ingredient, nmethods for the
treatnment of disease states associated with DGAT1

act i Vi Xuph Y, CORPAINIRUS BElt P 1RMBI ORI Use

i nhi bition of DGAT1 i n warm bl ooded ani mal s such as
humans. I n particular this inventjion relate

corpE RFISTIIBion FRIptcy KeconpRoantiewpichfntiYiy oyl CoGacetyl
e
coofy RS RS s PSRRI DGR LA iR AP

prepatatiansphanpaeupedl tompbsitibns dootaimeg tee oftht hese 1ngred1ent

ds in the nuf act ure of [ s f.or us
met OB e T e ffteqhSparied it BarT aclihy s foiflse as
medllcqﬁféhfseagd% HeRSRe iPhe rn?d?lﬁﬁdcﬁﬂg oplkﬂ@&'c&ﬂieﬂtﬁ‘ fd’i@lrsmtpﬂh@ lgsltion
ani mal s such as humans. Acyl A: di acyl gl ycer ol

of AT} ma\wfﬂebla@éect DENTDSs siieh a&iumhms;ﬂntmelqmiaa thys grvghtion relates to
15fracti cells cat s the.final reacti

compii el el R IREHEES: B Ho Skt etucose

toleflaR€e £ dbepiy MWaMnPblobddHNBEN isOeh SRS, rorepagflulaslylY the
facilitating the joining of a diacyldgl cerol with a

use pRNESF coEouTHAN thfe@amtfaﬁgrq of npqeécanipntrelor BYe ipfthe treatment of type

t
11 dl&]g%tgg ?/n%ﬁfu'tl ge%lste@'céq ?d %lg#c?s g&g{;lﬁ?«{]%n\g]og)eg% in WAt Bl?g%ed
anintdlesuehlay hamems int he pat hway that is committed t o

produ0|n this type of nol ecul Lehner 20& Kuk
Bgdjé f%%qrel ag¥ tiapsfgrags é@‘%@@? b1 fgundoingge Hmraf»qanal

ﬁacfﬁﬁi?%%?a ey TRCBACTa) o ar A E AR IE

condized ke the awin prhwby bidtoighy cthdysysittesie im oel@dqueuheltmg the

foin AL e B G 0 et s [T e coride

AlthHeadh RROLRSEL WtREPIGAR ﬁsffaf%[lﬁﬁﬁmé /f&/'ﬁﬁ)glyg@ﬁ@ess niHe3B &S catalyzes
et "at (1998) ldentification of a 25gene encodi

0
the erdy bteponthdipathytaythas as @nmlamﬁldtto arps,huémgglgs t@emwgmmehner

t r ol Si
s Kl BB BB o WA s O | PRE e SRR ostld 1
mamyyoBGAa! fchbs hivesiees clonbd hintHéHaghobstisp® BUtR 8f the encoded
Because of the previous | ack of nolecul ar probes,

proteipg e3talypesthR sermp r@@ﬁ@n alghough digisheican sequanaairamolpgathhe
DGAﬁ"l ggt?e"\@ast gaxﬁﬁ;} éc@%ﬂéé datdtfdsd ?eg@hgg ﬁéjcagé'erdfqg similarity to
adi pocyte eren t

tudres 1 n gene
acyliwCklnltsterbCacyhassicrde QACM )igbads. [Gxded @tad (98§ Idehefication of a

activijty of value in the treat nent
ZengEnNcPging apuacxiﬁ%éegylg &e agylgrgpst %em kepenzymsdp guacylglycerol
syntﬁéy@tplroc) lecﬁcaoﬁfs@l Us@?b? 13098-9 BG%T 15368418 A28 found

triglycerid as evi denced by nor fasting serum
1nnﬁnyghynmﬂwdeBMEmehdudmgadqmnﬂbsadlpose tissue

t at 1- 1- | t
awener of e et ShiSier Mierrafite R ¥ B3Rt it s
regLﬂ’dt% -Of UL e ORI iy kndVRt RO dignifiedn®ly up-re@d e dgA adlﬁocyte

Dgat 1-1- mce than in wild-type 5nice on both regu
dﬁﬁawﬁwhpgh fat diets [Snlth et at (2000) CbeS|ty

sy tscfl asr}%e anlgnon'ﬁo taC]lg mec 20 eanlq’iatt o&u&%&%? &l a&@ylty of

n ce
DGAT1? %hld BW\%&&QH tlﬁH\tYéhltlﬁarht olefcMi Hiabétos Agbdbsity. DGREN
partially accounts for their increased energy
expendi ture. The Dgatri- mce also exhibit increased
insulin sensitivity and a 20% i ncrease in glucose
di sposal rate. Leptin levels are 50% decreased in the
Dgatri- mce in line with 10 the 50% decrease in fat
nass. VMen Dgatl 1 n1ce are crossed mnth ob/ob

e T e o .



10

15

20

25

Transpl antati on of adi pose tissue fromDgatri- mce to

wild type mce confers resistance to diet-induced
wob@giogsmoaand i nproved gl ucose netabolismin t hEGEGBR@®8/051199

[Chen et at (2003) (besity resistance and enhanced

gl ucose netabolismin mce tyansplanted with 20white

adi pose tissue |acking acyl CoA:diacyl gl ycerol

acyltransferase J. din. Invest. 111: 1715-1722].

R e

by nbhmﬂ\feﬂtlngtshﬁlmtrrgéymrlﬂs leaciiaad nboial fadfpbhtﬁﬁissf%?éﬂfnﬁosnlon

galflg/prlngcl)@ta}%g {ﬁrs)g S%ggqs?l}ggueg o) r b ;tglgﬁglgl?ﬁ%gt[ éﬁsg 18¢ an ar}’e z;rlessmtant to

diet %ﬁﬁf&(@ bﬁé%ltg h@@aﬁ@lllc Aandik QQO‘V%%I?& i) gg}/ Rl dn&R wild- tl%/ge

Accor di ngl he present I nvention rOV|des a conpou
rmccocbn bath ncglrltar(aln)i hlgir faadi@tsa[ﬂna'meaa ul ANy Oboagpesaitirecsad multiple
ine g t 3mre”Rj;?91A 5: 87-90
mechini o Pl F“;} 23 %@‘Slﬁﬂ Mifarkae BO7y é“%w.%ﬁnﬁm& ]
Incr&A6H pHy%‘ida‘P E]@H\JHXI i8 WRe kit MiRPaRThlFRceMMLd BPHRIGABARA energy
atom one or, two substituents independently sel ected
expgndinicl %h@@gat(] i m@@)a@p [@yhlblt(lgc.r%):@msgﬁg/ pensitivity and a 20% increase
i gl%%os%cd)isap!gb%myte Leé)%m% Q)e %)%% %}eggefiy 1m%1I1 ﬁﬁatll 2nmné1@8 1naprge with
the ﬂ%gec&eag@ i@ ffdimdss.nked ( excl ud| ng |i nks via the sane or
adj acent atonms) ring selected from pl;{r i di ndiyl
f urVaRRE gar [t misperirsyed Wﬁk} ppeb anigs. thesgaries eixhjbit the ob/ob
ph BRI TEOLELY PR iy e kv s
CoAsdibsitl gltyo¢re Dacyitramnfeaasail ] Glid. dnmt H6H: 184 D055] indieatorg thawahe
gas mbﬁtgntog%g%%lu%rga Qg%&? %p[ugllp%tzhwgalﬁ)e \é%higd ! r o gl?cle are crossed with
4 gogtgrﬁ&é(é’@é/clreasé iy W&g&x s & Widie f%-;)xﬁl %m&y e(léve‘ﬂscatﬁll o
Is a direct bond between Rng B Yi 1Is
reduce)d 1,nsu181 legels cNRaared\meweld myp%aag@tzhgrd]bé@é @garl rmce

3
an&” P{aE%PP’P]QE?JdlB‘?“ “r?%“e %%cggﬂooﬂmﬁt%ﬁ?{@stym mi“‘r? CﬁPF}eéS
resiskanct@@idt-Ydub& dﬂeﬁkﬁﬁl@lﬁﬁ@ve@%lﬁ’&@@he%bﬁﬁﬁ {P$HRER fafeYChen er
in Rhng B, nis O0or nis 1 when Y1 is a direct bond

al (Mﬁﬁbwltmrﬁsgstglcg@ad Ripgea! glvgosgnesialmlvgn B niige transplanted with

Whlt% élﬂ%gee fi %sug ﬂl%%l%n 8}%‘ @(gr Oglarc?fllg gy%el%?%lé}xﬁlans?%rlés%%ghgglgtvgsqt 111:

171R|117@2]C is tri-linked; Ring Cis a di-linked (excluding
links via the sane or ad acent atons) ring or rin

sy glgtélma‘gg@ql, dpeHcFogMY 942 @50,_% EPbegsrE certaln oxadiaz qe compounds

Whléh nﬂlﬂ)@ K¢t O@io%@e@@r g{% c feﬁla}[?s@ ﬁelre %ﬁct{uptﬁéljﬁﬁg”leﬁmlbltors
lonal Ty substitutéd on an avai e carbon ato

posslem:ﬂg,ldhsngblt: bmpertnag, smah Iasz rfoatxampiie phamgcotkénctic/dynamic and/or

Z- cont ai I’ll ng % ne. substituent selected from
physicRyrisaycal endpEfogy fro 489 al koxy and

(1, A&%ﬁh@%Xﬂéﬁt@@ﬂ@ ﬁ@éﬁt’lorpﬁroadgga Qorhﬁo&hdddf' fhin8 ), or a

(excl udi ng s via the sane or adjacent atons) ring
phaswicedicely-fraptadbplaéngd moealrupthgieditndi yl , pi peri d| nedi yl

N-1inked to Y1, piperazinediyl, fur and| yl,

t hi ophendidd[, 1 pyk «0) 0 Y, t hi azol di yl,
i m dazol di yl&JPi soxa |, L§
pyrazol digfl” and azab I qf_@n .

(X)NFgach
optionally spstituted on an av

| Iab eAcay bon at om by
up to four substituents independentl w selected from
fluoro, chloro, brono, cyano, (1-4C)alkyl,

(1-4C) al koxy and 30(1-4C)al Kbxy(1-4C)alkyl; L is a
direct bond to Rng C, -0-, -S or -NH; WO

2009/ 081195PCT/ GB2008/ 051199
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4 pis O (when L is adirect bond), 1 or 2 and when p
is 1 or 2 RRA2 are each independently hydrogen or
W@ 2004031bkyl or RAL and RA2 are |inked toget hePCT/GBR@BIIF1199
a (3- 6Qspiroalkyl ring; Zis carboxy or ammc or
bi oi sostere thereof, hydroxyz;or -CONRbRc wherein Rb
and Rc 5are independently se ected from hydr ogen and
(1-40C) al kyl, which (1-4C)al kyl group nmay be optionally
whesdipstituted by carboxy or a mimic or bioisostere
thereof; and wherein any carbon atomin a |inear
Ring A-i8 Qlﬁé}bykyimdlyllﬂz@ﬁidﬁmiyl or(l6-fmidihdiyl, cach ¢plionally substituted on
defi ned, above nmay be

an a§§iaﬂﬁfﬂko fop S waosie SHftenss dpeRsce I pelaricd Gpwfincar (1-
3C)§1Eﬁ (? @aﬁ&nglhg%3tm§)&9m9 lQﬁgalkoxy, methoxymethyl, amino and cyano;
(4 d
)(mfﬂybyﬁhenyl)cyclohexyl)apetlc aphd i's excludeg f
.S. : 0
Ring Ty ehipt it iR (i i B s or ghacent

atonﬁ?s') emg ls&lgctbd %ﬁpﬁyndmdlﬁl hlra&hymﬁ@hemﬁyn SyRoldsyl,

razi ndi ridindiyl or 2 ridindi
oxa@ésbhlpépmwhall i/ryldgmjéw%sﬂxezpléw awtlamlqhagg@ pyam&fﬁyl cach
optl(?na?l% S',JJX r‘%lglg:gd ?11 ah \é%llsaﬁﬁsﬁtalrb % gg 89 snl}bs‘é{tugt? Lected

1ndeb8nd%@lﬁlké<lydwd froﬁﬂhal?d;)aﬁinh@ >éyan0|"f€1t kno)@mt(nyj C)agkbhylp(2and

i s 1,4-phenyl ene or

3C)¥Q¥Y¥§’1 E(lr@)élkﬂw F@%@eﬁc)@g%éyﬂ 314@31]@151 ks via the sane or
Y, 1?959&3 P@B?{W&tn EIIT{%IIB 31% R%{ﬁ(?o i J?y-r i lolP dNﬁaL wherein Ra is

uran hi ophe bxazol di yl ,
hy&bgmamauékmhmylnldazold|y| |soxazold|yl
nd pyr zol I ch optionally o
Y2 ig u&sﬁﬁb WS;W&V am? ab }sg %0311 Bb‘ile éﬁ%ﬁfﬁg% ﬁ@nbi‘s Yy Ring

C andiUPsis Ilﬁak&nat%n?aaiareéﬁ%ﬂ%%rﬂ ts¢l geked g;rom hal o,
am no, cyano, O al kyl', (2-3C) al kenyl, (2-

n is 8O aliky mkn Y 1s a4 Dyet Ibolxq,/bawdet( ng(B ankBing- Q ndi@hen Ryg B is

1,4 plaenylsen%agcu{lem b v\%glc%c[ ?]eﬁg@ B agd % g]gm%er%ﬁ sgllro irl%g
systérﬁ-l%}@bdﬂﬁhd Rm\éQ %QQQM&%AlQSPCT/ GBZOOS/ 051199 5 Y2 is

CHA- whereinT is or 3, and Y2 is |inked at the
Ring@nea dahinkad (axdwidiag 111?415 Yia tRi sagiecr adigcont afosns) ring @d riag system

chos%ﬂ f%%ﬁ&@h&l%éﬁgﬁ‘edl / eg{: ?calgi aLk%P%ch(S%H%})t@Syc%gﬁélng cach
optlﬁaaal dubdi@iteRongn Bvdiible carljb,n‘h-t(ﬁh elﬁylhl&ﬁhg tm’lﬂng:\’baﬂ@orﬁltbﬁl bearing
4-6C) cycl oal kane, so that a

the ﬁpv%mnwoggwt@ﬁmsu‘éstwwdectﬁ ﬁ@mcbyﬂgoxa, G| 4¢)aH<|aféd1-

ame or adjacent atons) rin
4CD&E3%§&H$(T%- MRK oseRM?§%ﬁ1(4 GCDCyaloalkane ) ring

or R@rVg—(IG)sG) &ml-la:rglﬁkicﬁa{dhahﬁg anld (i8tht2ant ok eyjatamahioaseriegsdlected from
e R 00 S B B R SRR LT
thioﬁ;eglr@fgltl E}Jy%ﬁgyl%[»@éie1d1§1yth%81&§1b§ﬁlu£2&ﬁ§1 sekeolad, (oM zoldiyl,
pyrazoldiyl and azablcyclo[3 1. O]hexanedlyl

cach optionally substituted on an available carbon atom by up to four substituents
independently selected from fluoro, chloro, bromo, cyano, (1-4C)alkyl, (1-4C)alkoxy and
(1-4C)alkoxy(1-4C)alkyl;

L is a direct bond to Ring C, -O-, -S- or -NH-;



10

15

20

25

104C) al koxy and (1-4C)al koxy(1-4C)alkyl; or Ring Cis
a di-linked (excluding links via the sanme or adjacent
W@r@a®31193 ng sel ected from phenyl ene, pryi di ndPgI/GB2008/051199
pi peridinediyl N-linked to Yi, furandiyl,
thi ophendiyl, pyrroldiyl, oxazoldiyl, thiazoldiyl,
i m dazol diyl, isoxazoldiyl, i1sothiazoldiyl and
pyrazol diyl; each optionally substituted on an
- t las &n
s YRALTREL GPCH B B Pt B p 0Dy SHOSRAL KT o
1ndepyraj’eﬁtly (tdré Gyradky I-4C)(1]](yl4ﬁ)IHI1IGm<I)RAé ack hnked together to form a (3-
(1 ) al.koxy(1-4Calkyl; L is a direct bond to Ring C
6Cﬁ®ﬁ°d>y MHr -NH; pis 0, 1 or 2 and when pis 1 RRA2
Zis @ﬁt%ogzlha hmmrbqﬁﬁﬁs@fe ﬁiégéo@ggﬂr&r drlx {I@IR‘I)IQ’ I)Vh@trelrﬁeg- and Rc
and are |inked together t yk 3-6C) spi roal kyl
are inflepgnd@0lyAclested drdnoydrogenaandi (ﬂn@)@hkyb Whﬂ@dﬁ t4Pelkyl group may be

.t hereof ,. 0 or - CONRbRc wherein d Rc are
optigi SEhiiss b7 SRk p PO it BT 46 al kyl
and WﬁbféIh Ankr G ety I8k %@arm RKPPYI- Qﬁﬁdlﬁdé(ysgbm)alkyﬂ 6?'(1-

W%@Ear boxy or a mmc or bioisostere theréo

4C) yeqqmtaamyg @mummﬁa@cb@hqvn gy ben?@apnf(lhy byttt by up to 3 fluoro
)AL kaxy e tai ni ng

atonIs w1t% t@e]r)ro II:IE (‘5ve 0 mspy d?ﬁI g{ I%ﬁg‘[ a P}()%rtlc? ﬁ %t ed by

yl)pu@lyu)@ycaofﬁdxtjga@uz5aidqsr5xcluded In a furt her errbodl ment
there is provided a conpound of forpula (I y or
phd? pecenbediarnithers deprodisicd agampour} ofgfpgmila gl @ﬁbreof

pha g&gﬂrcgg EEII}E%IIJT&EI Jgﬁrgrgdg%@ LpIE or hereinafter, wi t h

(4 (4- (6-car bamyl 1 pyr - 2%
yl)phenyl)cycl Xyl deTe/Ts dexcl uded. 30A

o
s
7 %

further featy IS an atiov@ tlhr ee—g hog()Nent s
with the prRBvi dq, t hat any” of MeHeN\speti ) anples
herein are |nde|duaIIy di scl ai med. For mple, a
further feature WO 2009/ 081195PCT/ GB2008+051199 6 is

any of the above enbodlnent% Wi th the proviso that any

of the conpounds sel ected fr8n1the foll owing are

i ndi vidual 'y disclai ned,

h?trans 444- ( 6- Car banoyl- 3, 5-di met hyl pyrazi n-2-yl ) pheny

WSS cycl ohexyl } acetic acid; 3,5

Ring Ig‘lﬁ@ %tbﬁ%%ﬁﬂﬁl ] v BI5 d4nd1§rl2or ﬂé(( PRENH S IA QY thodBMNQlbstituted on
-2-0x0 €t hy cyc

an apznéihyd qapquneﬂz(pmé)y@n@ ar bma;hstj@lent@ .1n({e.pendently selected from linear (1-

3C)41%§12@%§a8%@@2}%§@%11%§1§f62—?@@%@)&? Eﬁlee{ ony ﬁly¥ laminS and Ccyano;
X isiH( anss;444- (6- Car banoy1- 3, 5- di net hyl pyrazi n-2-yl) pheny
cIohexyI} acet¥§§t - neth | al ani ne; 106-

I
Ring ﬁgi@ ,&,—Igleqyl(:lge eRRYING alpilinkod eg;ﬁ]g;éwg] lml;é WA the same or adjacent

worydf i SRR TN on P BN, S E iR ORISR KRS, .
oxaz}olldlph &ﬁgdo}dlyly thlbﬁ){&lly) aaghraldigtiighthiazoldiyl and pyrazoldlyl cach
y1-3-et hyl-5-net hyl pyrazi n-2-yl)
optl?;wélﬁxfpﬂ)stggtgqi BI‘I ég( gy?}llag@é}artpnmra by one or two su stituents
hyil I I
R e o T Sk 1 kA

3C3@kwamsg4ﬁﬁawﬁxﬁhmbﬁﬂﬁymn©xyél%ngyﬂaz|n 2-yl)phenyl]cy
cl ghexy| tic acid or. ‘ oy
v, it atd PESiers R edhid Gar 1 bv-Qung-oF -MResuhorcin Ras

hydiobeb? (1-A®alkpfler stood that Ring B and Ring Cas a
di-linked ring or ring systen1exc|udes links to Yi and
L via the same or adjacent atons (i.e. -1,1- and -1, 2-
| inks are excluded). 20It will be understood that Ring
B is nunbered cl ockwi se towards Ring C fromthe
dom nant heteroatomin Ri ng B. When p is 0 the
group Z is connected directly to direct bond L (i.e. Z
is connected directly to Rhng Cand L is not -0-, -S-
or -NH-) mhen pis 2 the group Z is connected as

o o a



10

15

20

25

30

As used herein, the reference to carboxylic acid mmc

or bioisostere includes groups as defined in The

wee@ensaes of Medi ci nal Chemistry, Wernuth C G PEUGB2008/051199

Academ c Press: New York, 1996, p203. Particul ar

exanpl es of such groups inclgde -SO03H, -S(0)2NHRL3,

S(0) 2NHC( 0) R13, -CH2S(0) 2R13, - C(0) NHS(0) 2R13,

- C(0) NHOH, -C(0)NHCN, 30 -CH(CF3)0H, C(CF3)20H,

.- P . O r | (i . .
V2 i RN SR RO Sy bt infing
C ar(day { B)ikgd at)an adjastuetroarbioniators thY{ or Ringd; ( K) is 1 or 2,

and R28 are i ndependently sel ecte ro
nis ﬂyapa&fwhe& Yoy %ﬂﬁ?ﬁt@ f htyeen B@gé%:?%f Rinet G ?%X ShePR Ring B is
1,4-plin R Ond R%g% ﬁg(q W@Q&ggﬁﬁane NR#ZR83- or Mbeﬁal gﬂ@ Hing

and “tri hal onet ere R29, R3 and R31 are -0
syst¢r s ®@nad:kyl , -NR32R33 or tr| hal omet hyl , R32 and R33

Ring éd%ﬁggFglﬁgid(_g ‘%gg ?%ﬁiylg 8)'@50@%/1 %%ggn qgéﬁ} r161g or nng system

chodeh iffoah m@@)b&ybloalj(% ﬁe_ﬁé)ﬂlé%lcméﬁ{aﬁg end (12 J@H@Jcl@élkaﬁé each

tri hal onet hyl and 3 is selected from hydrogen, -
optl(@@)llmsnyqtltuth@ dpn ax yvalhhleo:ar‘tmm atom, ingladeg the ring carbon atorn bearing

the z’gu %o%té al}a%Lk X bo ne S}ﬂgs? be%BXelecg?d' é&&%y‘éi%x\} (1-4C)alkyl, (1-

4C)&ik&>(ylarﬁ(@)adld§ym())§}ﬁ(nkﬂ&]m¥ I, hal o((l 60 aI kyl) (such as
trifluoromethyl), (1-6C al kyl sul phonyl or .
or Ring @ &) afikkirkedi(pteludjng hllﬂ@r‘tliié\? |SAfC @% ApFeS a@msbzglzg gglected from

phofifcCR S INALE berdBREG ] AN 1 ST BN AERtb T ffifdiv
oxazihdlyh, Gi&polHiA( Ghidheoldiy isoxazoldilyh 1§dnln182c£lql1§ba1fdl p}aﬁzodlhyll; be&ch

term"al kyl" includes both straight a branched chain
Optlwﬁlylsu‘%%%g on g, P‘éaé@%k?t%m atQm by Ap ey ?015 r%HbSr“é‘feé‘FSe‘Hé?é?ndenﬂy

seledtOd HBH fmoqu alhldb krtbm3r Q4R C(shi Uéfdr‘?a@{?l (P u@wkoxﬁn% (1-

specific for the strai ght vérsion’ onl
4C)édh@¢ytﬁgé@§albyinventl on appl ies to other gener| c ter ns.

ess, ot.herw s ed term"al kyl "
Llsﬁgkfﬁﬁtt Y 86?1&”&? ¢ﬂeﬁer§ QEIBH ns with 51-10 carbon
p is 8! PHB2 afdtiivh@Ph % f ROMnk- R”@ BEERA I &peident!p ?a@gabbly(met)alkyl
@rbon at ons. In this specification thete

or RAGicoR Y arerinikes taaethirieg Iforgy o (pb@ispiesikylethtrer i nbef or e
Z1is cht%k 01I rn%ﬂ S sie_ gge okyl}ydr &‘S’H%I %ﬁl?%ﬂ?wﬂg%m Rb and R¢

|near
are mdémkdﬂentfycy‘ele(:fbd fAfn) By deyen aﬁ‘ielt(me)alﬁyh wlhicha( Oﬂy)hlkz_’;lhg)roup may be

optigryatll);rls;ubsfti(‘zlgteé %y ga% gth( grngl rlrllmlector}%To%Lostefrg ‘[hel(rezof 30 al kynyl,

and wherein any carbon atom in a linear (1-3C)alkyl, (1-2C)alkoxy, (1-4C)alkyl or (1-
4C)alkoxy containing group defined above may be optionally substituted by up to 3 fluoro
atoms.

In a further embodiment there is provided a compound of formula (I), or a
pharmaceutically-acceptable salt, or pro-drug thereof, as in any embodiment hereinbefore or
hereinafter, with the proviso that the compound (4-(4-(6-carbamoyl-pyridin-2-
yl)phenyl)cyclohexyl)acetic acid is excluded.

A further feature is any of the above three embodiments with the proviso that any

of the specific Examples herein are individually disclaimed. For example, a further feature
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10 ethynyl; for (1-2C)al koxy, nethoxy and ethoxy; for
(1-4C) al koxy, nethoxy, ethoxy and propoxy; for

WO QObeRIRe; - CONH2 and - CONHMVe. Particul ar val urPGI/GB2008/051199
i nclude for any carbon atomin a linear (1-3C) al kyl,
(1-2C) al koxy, (1-4C)al kyl org(1-4C)al koxy group that
may be optionally substituted by up to 3 fluoro atons,
a group such as, for exanple trifluoronethyl,

is arsdﬂc];flr‘%ﬂéjﬁ Q%Br%rg ngéni \y M&rfgh% écﬁﬁﬁeogﬁﬂg Ee%(c)fed from
the foﬁg@tﬂgearre tmlnfldmrlhyaiu(cilammed;) Spl roal kyl ri ng such a ring
a2 b ST iR S LTSN e et

355- 2060%’?% gﬁ? 51%?3%(%9?%%@1%@86%3 Xg)éhyl# Selohexii e,
phergy/llpprazmet-cdebakaoydé;opr opyl or cycl obut yl . When

i N s,a.dizlin ' l i Vi he sa or
6- (3 e e Mfished ot ar Ty S B TR e S e P R e
Cmngﬁn@yclohexane 1 3-cycl opent ane and 1, 3-cycl obut ane.
Wien Ring Cis 7-10C) bi cycl oal kanedi y1 this includes
N- ({tﬁlia@yéi-[éf(g Qarhqm@fbﬁaiﬂrémmqﬂpylpyrazm -2-yl)phenyl] cyclohexyl}acetyl)-2-
251, 4- blcyclo[2 2. 2] oct anedi yl ,
nmﬂ?gém%ndyclo[S 2. 1] oct anedi yl

6- {4l[t15nb-l4q2ﬂﬁr@xﬁtl@ﬂlﬁ?ﬂ@ﬂ@@ﬂ]}bﬁe@lﬁ}m 5-dimethyl pyrazine-2-carboxamide;
1, 5- b|q¥§lo[3 2] decaned Wien Ring Cis

(transgh-{¢Y ﬂ@mﬂybé’r(ﬂﬁwém%hﬁhﬁsm‘i*hfélll’%'é@' -

ggggﬁ For the avoi dance of doubt it is

yilp e9 ﬁ&5§¥%%§ ét where in this specification a

{tralgsr 4){[14}(6 -Cathaalolyf-B ethybyp -mbthy&xyrdzaf I’Z)-Iyda)ptiﬁfyl]’tfydloheXyl}acetlc acid,
e said 9! enco

rei efor th u npasses . .
{tra%‘z-[ﬁ??e g@ht@ S eﬂaﬂ- AaCthy Py EE a@eﬁ?ﬂy i Cé’ﬁ Xﬂé@qeﬂagmd
I it
and g@&t&p@m@ggrbggog{lg éﬂ&glﬁ@%&e@ez ﬂ%ﬁeﬁ&l]éy%%e{cﬁg %ctehétamd or a
phmgwb@nuuUEﬁt@mﬁ@knahpémnyoﬂﬂmm:group are - 10 - those

as .stat.ed for si.ml.ar. ou herei ) A conpoun
o 17yt wwapryotdhe Hip B A S Lot divinbag i SEFRE WRtem
excladd 1inks 3¢ afPE 8% AERAME 6F é(gideﬁﬂat@ifns . OITPOMY 1 3S lidks are
salt may be appropriate, pharnaceutlcally
eXda@%%ptable salts may be nade by conventional methods
S u%t Wﬁllsbe I'h%%% %ﬁﬁé’,tll?ﬁg Bbl 1%9 clo%l% é%’wards Ring C from the
harnace |ca -accepta e sa I Nc e acrd

domﬁdﬂthﬂ&@a@@ihﬂhﬁg@h as nethanesulfonate t osyl at e,
% % er ophosphat e, funarate ﬁdrochlorlde citrate,

nep) is0e BEQR Zai@opnasies ety ioadirars borek bk énip gennccted
. r | t 0 C
dlre@&lﬁ l?ur |H% tg%ldg“ glnﬁt Z(zét eJrr g\fs%gct s[}) Ia}grliEl g Eguktzsgggmemd s
folldvasste [sal ts such as Goup (1) (alkali netal) salt,
Goup (I'l) (alkaline earth) metal salt, an organic
amine salt for exanpke 1Q h: % i_Ae, norpholine,
N- et hyl pi peri di ne, procai ne,
di benzyl am ne, N, N-dj npﬁleth :
tris-(2- hydroxyeth#1)%n1ne N- net hyl " d- gl ucam ne and
am no acids such as |lysine. There may be nopre than one
cat’isoncdhergim By T@%@ﬁ@ltwf‘@%ﬂlﬁ &cif imibee Obbw@ﬁm@eacludes groups
t. Of jani - :
as d%ﬁ ih gﬂ? tﬁ%ﬁcé Bﬁwﬁé&nfg{g{e&% s G‘Q}%%é% eﬁcsia:}stc%]&mc Press:

Newnéotki, w%ﬁ plZOl36 6Pﬁflctﬁx18&ﬂah%/lesb58@¢’l@goeps 1ﬁbludé JSORNas),NHR",
1977, 1-1 and/ or Handboo
SOPRCRIREY el @) -EPRa5 0 BRI bkt -5 NIEN,y

LA AN OB Bl e AN

i nvention, such as any one of the Exanples, in the
free acid or free base formor as a pharmaceutically
acceptabl e salt thereof. Such fornms may be prepared by
standard techni ques. 20However, to facilitate
|solat|on of the salt during preparatlon sal ts which




soluble in the chosen solvent may be preferred whet her
phar maceutical | y-acceptable or not. Wthin the present

WO pooeqsileh it is to be understood that a conmpoREGBR008/051199
the formula (1) or a salt thereof may exhibit the
phenonenon of tautonerismam_that the fornulae 25
drawi ngs within this specification can represent only
one of the possible tautoneric forns. It is to be
understood that the invention enconpasses any
tauto form whi ch N-ARi bits activityand s

not to e }Nmted mer y\ﬁo any/ﬁ/@ aut o \I c/ Rh
utilised—wit hin the forgulae dréwrggs.
Pro-drfigs ofR€onpounds l@f fornula M), and/salts

thereof, are also within the scope 300of the invention.
Vari ous f nms of prodr are kno in the For
exanpl es %* such prodrﬂg?derivatlvgg see: QH
2009/ 081195PCT/ GB2008/ 051199 a) Design of Prodrugs,
edited by H Bundgaard, (Elsevier, 1985) and Methods
in Enzynol ogy, Vol. 42,7p. 309- 396, editeyf by K

c Press, J1985); A Text book
veI opmenty” edH edHNy NH
%b H. Bundg ar Chap er/5 "Design
and Appllcatlon of ~Pr odrugs", gaart 5p.
113-191 (1991); «c) H Bundgaard &ﬁvanced Dr ug
DeI|v Revi ews, 1-38 (1992 d) H ndgaard, et

?o%rnal of Phi@naceutical %%iences,(ﬁg, 285

(1988) and e) N Kakeya, et al., Chem Pharm Bull
32, 692 (1984). Exanples of such prodrugs are in vivo

cl eavabl e gsters ofr conpoundRﬁ( the 40 iRAention. An
in vivo cl able estey—gqf a conpN of theyd=svention
cont ai nin 'drboxyH roup is, rex @ﬁB

phar maceutk | y-acce e es s C ved in
the humar or aRi mal body to producd the pareeéfe0|d.

Sui t abl e pharmaceutical | y-acceptabl e esters for

car boxy |nc¢ude (1-6C) afkyl esters(kfor exanpl@g net hyl
or ethyl; (1 6C) al koxynet hyl esters,” for exanple
nethoxynethyl (1- 156C3alkanoyloxynethyl esters, for
exanpl e plvaloylgxynethyl pht hal i dyl esters; (3-

SCN% cl oal koxycd¥ bony!| y(1-§ al kyl estRéks, for
exanpl - cycl ohexy, bonyl ox l; —N
1, 3- dN an- 2-yl met hyly esters,/for exanpl N
5- met hyN<1, 3- di oxol aN~ 2- ylnethﬁ N

(1- 6C3aukoxycarbonylnyethyl es{a¢;, for example

1- met hoxycar bonyl oxyet hyl ; am nocar bonyl net hyl esters
and nongm) or di - N—«b% 20 6C) al kyl ) versiong)t her eof,

for exanple N, N-dinmet ylan1nocarbonylnethyl esters and

N- et hyl gfff nocar bonyIRfet hyl ester, and nmay Qe fornmed
at any c§$?ony group | Re co ds of t R

i nventi on. n vivo gle able ester of a co ofnd of
t he |nvenN contalnln hydroxyN reup is, Nor
exanpl e, har maceuti ca Iy acceptab e ester wh ch IS
cl eaved |n the human or ani mal body to produce

parent hydr@xy group. Suyptable 25phag ceutlcalt
accept abl e g?ters for Ltcfroxy |nclu3 ﬁal 6C3a|kanoy|

esters, for exanple acetyl esters; and benzoyl esters
wherei n t he phenyl group nmay be substituted with

am nomet hyl or N substituted nono- or di- (1-6C)alkyl
am nonet hyl , for exanpl e 4-am nonet hyl benzoyl esters
and 4- N, N-di net hyl am nonet hyl benzoyl esters.
Particul ar prodrugs are (1-4C)al kyl esters of the
carboxylic acid in compounds 30of formula (1), (IA)
and/or (IB). It wll be appreciated by those
skilled in the art that certain conpounds of fornula
(1) contain asymetrically substituted carbon and/ or
sul fur atons, and accordingly may exi st
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isolated in, optically-active and racem c forns. Sone
w@oreposmes of formula (1) may exhibit pol ynor ph¢’BGB2008/051199

is to be understood that the present invention

enconpasses any racemnic, optgcally-active, polynorphic

or stereoisoneric form or mxtures thereof, which

form possesses properties useful in the inhibition of

DGAT1 a9;|V|ty, it E@ﬁng well 5 known in the art how

to prefa o tically~active form(for examie,

resol utio / the race formby r stal l'i ion

t echni queg synthesv $omoptigal | y-activ /A
starting maveéri al s, iral synt ¥s, by el tic
resol ution, | by blotransf rmation, or |by

|

chronatographlc separation using a chiral stationary
phase) and (Ww to deterrine efficacymor the (x)

i nhi bitign of Tl activity by the standard tests
descrlﬁé her g¥ naf t & is arRdQ to be upgder st ood
that certa onpounds a—Nl) and

thereof cgn exjst in sglvajed as we dg unsol VAt H
forms REECh Dag, Tor exanpke, “pftrate ms. |tNis.No
be understﬁbaothat t heg’nygnt i on encofrpasses al I Nsuch
sol vat ed fornB whi ch inhibrt DGAT1 activity. As stated
bef or e, ge of conpognds are provgged that hane
good DGATl |nh|b|tory act|V|ty They have good

physi cal apé{or phar macRK{ netic properties in general.
Thus, in one Qdi ment th Is provided a cdnpound
of formla (I OY a phagppceytical ly-acc {bl e salt

t her eof , 20 wher ei n g dris 2,6y yr ®gj ndiyl,
3, 5- pyrldlndlyl or 2,6- pyrldlndlyl each 1onal l'y
substituted on n avallable carbon atom by |one or two
substituents i 2pendent|y @ ected fromlinear (1-
30 al kyl, (2-3 | kenyl ) al kynyl, (1- dealkoxy,
nethogynethyl an1no and cyano; X is 7? or —S 25Ri ng
BisHR, -phenylemé7or Ring B |§‘ nke®’ excl udi ng
links vija=hhe same mdj acent at ring se Ned

[ diyl,

from pysi dixndi yl, f@ andi yl , | iyl, py&roldiyl,
oxazol di y¥; t@Hazol d @H]d
i sot hi azol diyl and py azoIdin each optional |l y|

i soxazorgi{ yTo
substituted on an aval l abl e carbon atom by one or two
substitugfits WO 20094 @81195PCT/ G208/ 051199 (M3 -
|ndependently sel ected from 0, .am no,

wheyeyp inayuktRymu a@g) 18 é)ozg|2k &y pnd 82 arg @)dgpmegqu selected from

gl R AKOHATCL ARE K0 A0 B, Yohe asom”
NRIB-# eNH-(]NREhaloghle aed mhRB)methyiy‘dh@rg @329 & grid- Ffé) aaé kQR?“, (51-
6O RY: MeRear B EY & Va2 e kb

hyd&ge@m%@ ﬁﬁﬁnts@ﬁ{ﬁbgﬁu s’v@@ﬁist Quhtte R 15{1”9%)%11{3}” Mot §1h‘a109ﬁethy1
Y1 i's a direct bond between

and R' nlg h@i@g@h Whé6)RkylgrBrihaormethy e/ mlwtﬁd fRim delogsn, (1-
4-6 I k th
O By PRlos Bfer Sor kaCurlly i AT E Rt (-flaliy. (-

6C)alkoxycarbonyl, carbamoyl, N-((1-6C)alkyl)carbamoyl, halo((1-6C)alkyl) (such as
trifluoromethyl), (1-6C)alkylsulphonyl or (1-6C)alkylsulphinyl. Particular examples of R*’

or R*® are hydroxy.
Particular carboxylic acid mimic or bioisosteres are a tetrazole group of

sub-formula (b) and -C(O)NHS(O),Me.



10 Ring Cis a di-linked (excluding links via the sane
or adjacent atons) ring or ring systemchosen from
W@ 200803109 | oal kane, (7-10C)bi cycl oal kane and PCT/GB2008/051199
(8-12C)tricycl oal kane each optionally substituted on
an avail abl e carbon atom ingluding the ring carbon
at om bearing the Z-containing group, by one
substituent sel ect ed from hydroxy, (1- 4C) al kyl, (1-
4C (
2 AP L, P DK sra R RCIa B fin at
gro@ts Qﬁ‘ﬁﬁ)ss bilRgvse htﬁtetisahdfmfmmxmbemylhéw&luapzﬂyylcgm@s}sluch as “propyl”
pi peridi nediyl N-1jnked to Vi erazi nedi yl , .
are Sﬂ’ﬁ?l é‘PV’P‘e StF‘Hg Wo‘iefﬁlon %’P aﬁlaﬁvgouaﬁaw%w Ppplles to other
gendrfdi @Rl @Jnl/éss ofh'g}vgl% QLBQHYIHG tefrﬁ @51§§Plagbéﬂtageously refers to chains with
| sot hi azol di yl, pyrazoldiyl and
1- l(hczaalhmwma[smtablﬁ]fﬂwex bifedirhdr atessfprofstabin &4l oprbon atoms.

subE ity e e SR alies; Flaro: Qi 1Y dRed Beinbefore
link&Mo%Q) I},E&pg{gm cyano, (1-4C)alkyl, (1-4C)al koxy and

1-4C) al koxy(1-4Calkyl; L is a direct bond to Rin C,
oPartwglar yrlueictudp fordingar (1-¥7)atkyhmetthylesthyl and pro r(1-

by ind | kyl
1OFK) BRE0LIVPRRRET R Sl RS Blshdr P00 g Pagriny
ethyhﬁln Gor (ZQCZjalksX}s RndIKy A cthoXly Mo (PACRIIISOEkeioRy, cthoxy and
er eof droxy or -CONRbRc wherein Rb and Rc are

Pfonoﬁﬂefﬁér{a‘é §Cse¢@N€b@nﬁr§@N§Mﬁogen and (1-4C) al kyl ,

wh tyt

ooy L B8R TR NSO ALY SURREN RS oy

(1 4@b‘tﬂk§él0m (bAY)adksxdyorroa that may ac bptieatly ibsBiG@jted by lip to 3 fluoro

al koxy, (1-4C) al koxy c ai ni ng
atongﬁ, 6@53 A f%ﬂfé@’é‘PfFa r%?tﬁbhgﬁwr%%ﬁxl %vgwﬂwhoxy or
triflidRof@ihaxd | uoro 30 atons; with the proviso that the
compound (4- (4-(6- Carbanoyl pyr|d|n 2-
yl )\ﬁélh@nyin)foymlﬂelﬁléxyl )md:Bﬁ andaR 1 chré Hnledabgetbetto forrmwf(&

t i.d
Ry ToF S B et e PAEE BB RAETIOR Y o
cyclBlSLQ drug thereof wherein Ring Ais 2,6-pyrazindiyl,

5-pyridindiyl or 2,6- i di ndi yl each o tlonally
s uB¥Rdntinfarmawa 41 is2 and %[ @%&‘%@éﬁ 1191§Q§1ﬁpﬁf‘31ﬁ@m@ fom & (o

oo BSOSl SESRRRSI: b LRSI Bty

cyclﬁﬁitiszyrret hyI am no and cyano; X is =0 or =S; Ring B

henlene or Rng B is a di-linked (excluding
| i r%mﬁ is achirhaked (eéeﬁuéwédtnkaw%? SN aslpAceBt aé@ms) (4-

SOLRMBYE Wl i 4 30, PARSDA o P4 1 kb
i sé’tf]hnna&mgd] i1(7-406) pyychaditaicgly] hécioblu16 mpyam[m 1]jreptanediyl,

LBt SRR barEIATy P Uetgi | oAl 2 psnediy

2- 30) al kenyl 2- 30 al kynyl ,
and qxa&%dé[%gfﬁhgdﬁgwl{l E1C) al 2<oxy (>1/ 4C§ al kyl ; ) Ylyl >s/ a

di Méletn Bogd iséSvlé@DtrléwcrigaIB@ddfl Riingclodoy adﬁmamgmedly

v Foblhe b St iR b Bg WAGTOET Rl whes WM} Sikeifisifon a

grouplis fhaifkay ‘Bathbefond &TmME’ H ‘defindd Higeifb At e slaﬁi group
I'i nked at an adjacent carbon atomto Yi in R ng

encqnapagssthafisssoceuyngmnydbroadest definiton asorell asenclean aﬂa @fgth@
n Bis 1,4-phenylene and Ring C
paﬂﬁuﬂ(%f@%l&lﬁﬁ hlwﬁg sg that a 5- |Oor %-merrber ed )
Spilf ot siang Syesihers, Bﬁt%ﬁd@ﬁhal&bﬁitﬂ@tﬁdr& partibutdr igrdo@dire
(excluding links via the sane or adjacent atons) ring
or ring system chosen from (4-6C)cycl oal kane,
(7-10C) bi cycl oal kane and (8-12C)tricycl oal kane each
optionally substituted on an avail abl e carbon atom
including the ring carbon atom bearing the
Z-cont ai ni ng group, by one substituent selected from
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30(1-4C)al koxy(1-4Qalkyl; L is a direct bond to Ring
C, -0-, -S or -NH; WD 2009/081195PCT/ GB2008/ 051199
WO 28/0811p5is O, 1 or 2 and when p is 1 RRA2 areCEGBR008/051199
i ndependent|y hydrogen or (1-4C)al kyl or RA1 and RA2
are linked together to form g (3-6C)spiroal kyl ring;
Zis carboxy or a mmc or bioisostere thereof,
hydroxy or -CONRbRc wherein Rb and Rc are

92;( g] Al rom hydrogen and (1-4C)al kyl,
thosmﬁggtﬁl%?i Ylﬁi@ l‘i“&grlgeg?c}flmay be 5optional ly substitut ed
by Acasnysuyd of fanmilalzmay fdroststds beid@r bhke exifs; araind such cases

wher ei n carbon atomin a |inear alk I
adm(t&st@é))altﬁa)@g?mp@in %0 2ajelyaydhe a(pfropmjeawgk TR *hg

accegfa%}bosaﬁﬂﬂag%g n%@ ﬁscgﬁ‘yen}ﬁ%nﬁ%étﬁﬁl su¥h §§J@1§Eé &é&%d%llowmg
pto 3 fl

oro ato I'n anot her enbodi nent
t hélu'eabls pharovaccedaly-ecrepblecsali$ incbrdmabid adtition selts such as

rnetl% ngt%;eﬁ%ts%g‘% qlsgrg]_%%gqe%t ?R%q@, %lﬁgr%e lpf(ﬁéc%}pdrg(%? ﬁiérag maleate,
tartr%‘.%gn@ %leﬁgjrefera ly). hﬁ/éha)bromlde Also sultable are salts fom];]ed vﬁ‘ﬁ?phosphorlc

in daim1l or 2. anot
and ewtbodi amtlntahenher atspecpirsom‘tde shla aosolvqse aadti; sofh ﬁsaijjpa(I) (alkali

et} gy e ORBERIRRRE) wSBl oft 35 RRBH SRt for g
trletm%lﬁienn% h%'hﬁ%l\ﬁrne fﬂ‘lﬂp&dﬁ(@-@f aﬁyw&ldfﬁ%zpl%ﬁﬁng are

a5 defined. ai m I'n anot her
dlbeemﬂmimqreNtN-ﬂtb@n@lqzthylpmm ﬁ@d(2all3@mm@ﬂwb)amyleewam@w in

d-g 18R an(g mif cha l OT & re may be more t 10 1 ation Qr anion
gb‘h Fndad i c8|ai° > S0 kire T mag e Frge A e S8 Yo"
depéhﬁﬁfgﬁtlﬂ’thé(nuﬁlbeicbf cRuip@d AuricSiors frdpe azlemsi C)flh@@ttioﬁgl ai duMons
substituted on an avail abl e carbon atom by one or two
susiheresydstile phﬁa@sfémélrkx pgcegisbecpbtiame mprntionerbiay for example,

Beréejle_tgg)(jalﬂﬁwm S(c% %b n,e -%%)l angi?or%ﬁ)nai)WPhaﬁéaceunca Salts:

al koxy, am no
Propaimtng Beleaioh, add fve vy |Seatd and WaamatH (Wﬁet;bVCiH avez). on an

abl e rbon atom by one or t bstituents
% 91%"@%‘?:‘% ey 8 %H}I’Sm\{\é@:ﬂ&ﬁ% InvepUery, such as any one

Kyl
of tlfe]Epé%p@é f(bcf)lxt%/le gr%ed §&§ _%5{ h‘ég Ixéksgxf)&/%(l ?%% glli/a%ﬁhceutlcally acceptable salt

thereof. Such forms may be prepared by standard techniques.

However, to facilitate isolation of the salt during preparation, salts which are less
soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or
not.

Within the present invention it is to be understood that a compound of the formula
(I) or a salt thereof may exhibit the phenomenon of tautomerism and that the formulae
drawings within this specification can represent only one of the possible tautomeric forms.
It is to be understood that the invention encompasses any tautomeric form which inhibits
DGAT!] activity and is not to be limited merely to any one tautomeric form utilised within
the formulae drawings.

Pro-drugs of compounds of formula (I), and salts thereof, are also within the scope
of the invention.

Various forms of prodrugs are known in the art. For examples of such prodrug

derivatives, see:
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Ring Cis 1,4-cyclohexane; 5n is 0 and Y1 is a direct

bond or Yi is -0-; Lis adirect bond; pis 1 and RU
waeBsaar e each hydrogen; Z is carboxy, a tecPCHGBR@S/051199

group, -C(0)NHS(0)2Me, hydroxy or -CONRbRc wherein Rb

and Rc are independently selgcted from hydrogen and

(1-4C) al kyl, which (1-4C)al kyl 10 group may be

opti onal Iy substituted by car boxy and wherei n any

co e SR o R AL e R B
Enzﬁ’ﬁOng,ﬁ‘ﬁM 42 poBt)Q-Ga@,Idd)teclsbj@Kt Wldﬁ@detb?y (Weatiamid Phrbds pTIRS);
her enbodi ment e('aher e is pro A ded a

b) c 0 r%pEﬁHBOOAgofé?%g ﬂ%@‘d}%ﬁﬁng MEveieamsht. editgdhy Krogseagrd-farsgn
and PP @ﬁlﬂ%ﬂi 'C‘B@Hey 5 a@@ﬁ@ﬁ ad ggél%ahon 8F PRIPu " Utgr 11 NG RRhard

wher el -pyrazindiyl optionall
p. lh’ub%l(ll%l)ed on an aval I abl e carbon at om by one or two

9 o miEil AL PR e el rvad LB RASL car

d) anql{ BunBBI4Sd, Gkl ARSI o PPRIHTBERKEL Hei gty 2SS (@@gﬂ)ozind
t oxi col ogi cal properties and/or selective activity fo

¢) DGNTKakmet@fnﬁB@ﬁdP@ﬁmejﬂhﬁE&% 01989r a

(1 FEIRERS R SEmpfoAERERS 721 o Ssbabaf v 3 St R B e

inve@tior ,Ar Wrzwoculéwuayle,es@asha ctnﬁpaﬁhalolfyheslub@ttiohwbﬁﬁu@mg an
avai | abl.e carbon atom by one or two substituents
carbpryl 8f98A die Ae1 §ragplce @ P FAcEHH cllyrageeptable ooy ayhigh is cleaved in

the ﬂ&naﬁ%% %'ody AT ﬁé!@éﬁlem dcta. Sl ox.

oxynet no an yano
phaﬁﬁﬁ&dt&%ﬂi—ﬁmﬂéﬁoﬁaﬁwﬁm BarbeQy 1nclliie-( 160)d"kAHstrs, £&; cxample

meﬂvéfe% el b%ﬂ)ﬂg Sty e@%@ﬁ%&%ﬁﬁ%ﬁ%@ﬁf{y_' 'fgﬁs(q
6C)RKEH ARt bAGs, BRE AL bRARM o SidlSA ﬁh%a%qyp&t&p -

aval bon atom by one two substituehts
8C)¢y¢ﬂmﬂ@mmb¢qy1@ed(bécwdkﬂreemmﬁdmxalanieno cyano

- 4Q),al | 2- | 2-3
oy o P RS Rz R Sty R cxamplg
S-mBLTEES- e RSy L DECRIBROT O oty Vst “ze"ample
Loy cargony oy 1By Inainor prhRed mehe peiars md onsandiaNe b

6C)a§%¥qFVgIrS %9 3 %rf‘tfofl éﬁa%g)l &4N6d%18t 4 %041&%%%11 &eﬂé{ri%‘sters and

STI on’ an ava e car

N- eﬂhyﬁhﬂﬁboﬁﬂaoﬁlﬁﬁneﬁhﬁ@s‘t@@r bixhmay denfdraadiangnyt &¥boxy group in the
Z- cont ai n| ng group, by one substituent selected from
comﬁ9@}d@)@§ th 1§ mvaijogy W' invjve- cle@@lﬁp RERI/0 fa@mpound of the invention

contgﬁmf%:% E}L(ﬁgﬁ(}y érl)ué @, ?Ar@éhmpf‘e, 4 ﬁhﬁnﬁbéﬁﬁgllﬁgéﬁp&gle%s{%g which

is cleaved in the human or animal body to produce the parent hydroxy group. Suitable
pharmaceutically acceptable esters for hydroxy include (1-6C)alkanoyl esters, for
example acetyl esters; and benzoyl esters wherein the phenyl group may be substituted
with aminomethyl or N- substituted mono- or di- (1-6C)alkyl aminomethyl, for
example 4-aminomethylbenzoyl esters and 4-N,N-dimethylaminomethylbenzoyl esters.
Particular prodrugs are (1-4C)alkyl esters of the carboxylic acid in compounds

of formula (I), (IA) and/or (IB).

It will be appreciated by those skilled in the art that certain compounds of formula ()

contain asymmetrically substituted carbon and/or sulfur atoms, and accordingly may exist
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pis 0, 1 or 2 and when p is 1 RRA2 are each

i ndependently hydrogen or (1-4Calkyl; 15 Z is carboxy
WwW@er009/08m108 ¢ or bi oi sostere thereof, hydroxy orPCTZGRRORO51199

wherein Ro and Rc are independently selected from

hydrogen and (1-4QC)al kyl, whjgth (1-4C)al kyl group may

be optionally substituted by carboxy or a mmc or

bi oi sostere thereof; and wherein any carbon atomin
in, age:;bg F’ﬁ@%e(ﬁ ik %ﬁ}cﬁ 1§%tﬂveg%lg2rg%f%¥lg %QC/F aé%ovrggzcﬁh éldQBf fotiula q))

may(ﬁihib(ﬂf}ﬁallyryo@hisﬁt ttisl tcelﬁb Wehﬂmddah& tht pesent 26 catiomencompasses

I n one aspect, it || be appreciated that in certajn
any EAGRINS ABaCADy %cavm%neqryhl@ K& Stﬁrqqgw@egla b o gtures thereof,
Whl@le[%hhﬁ)%sstegﬁs %rcﬂ)reﬁib@ ub &l AYhd ﬁllﬂhﬁtl&?&} ClSl G rhtctl@l%e ieidg well

and t Y1- are in either a cis- or a trans-
knowan imthg@ngwiw @q:rrqs]se optecatlyragtivd forme(fat examitle byacsvlution of the
racof i g s A RAT T SR PETIepS  SUGeTy G starting
mat&ﬁﬁse B3 rcﬁfrél‘%?nt‘%s@ W5 Tenk AR @Sflﬁﬁowblbl&mmnhwm 8r by

i n one aspec
O@y@gymweptamoz ugiog ta@hﬁalrﬁgat@m@@ml@sﬂi and!%ow tp drtcgpiacicificacy
ci con ti acrgss.t Lo

for tﬁe mh%bm%%?r{)%%n% afC%F RS ﬂnﬁ%dc%ﬁe?eeﬁ%ﬁg?%%“% g?ﬂ abl es

ar @t igalsoed boesddias&l mbeddtt mpoanel dSl‘&fl& &FrrnulaV@ and salts thereof

2009/ 081195PCT/ (3B2008/ 051199 - 18 -
can Hpfdn splyatsd @s weP @ tnsohrabed frme suchjas, @ya%@%ﬂydﬁ@i forms. It is
to bé:ff eﬁt@ddqt%atgﬁlg HR’GH{]& %Iorn laés%( PR s'oﬂfa?edtfﬁﬁﬂsswhlch 1nh1b1t

I'guration across the gycl 0 exycl ring, to giv

DGA:T)hpctmtjr of formula (1B), wherein the variabl es are as

defl n erei nbefore_or hereinafter S.. pS RA

Smtal&lq bfpis) a fange PEFURRAEN élieenr%e?% fhat hyjve good D B&ar
[ r f

1nhllgigdg? ;E‘%&fl{syg 1;1%9?%%@60 u@%ﬂ%ﬂ S chfaélfrdfTHU} %g!éﬁla@gl}mgﬁcgptjb?&%@s th%eneral.

| n Thns ieohodinbedimeof thtizas provalet iamomplhendoioempladl)i oea

I A d (IB '
phargfatc ot?fgﬁ}'\?‘éceé’%i)e a:l'}gﬁ?rg?%eré az eagr 0\(/| dZed Isgl ? 2

parti cul ar rmac ically- accept able salts of
conpounds @ Y .

15enbodi ther- o\gle)V2 pf o- drugs,

parti cul 8r LN~ Vi v eav¥pn o ohcoanhoinds of
fornulae(I)R (IA) and (1B). enbodlmsnt,
there are provided salts, particularly
phar maceuti cal | y- accept abI e salts of pro-drugs of
compounds of fornulae (1), ((f)A) and (1B).

wheRag ti cul ar val ues of substituents in conpounds of
formulae (1), (LA and (IB) are as 20 follows (such

Ring & it 8-mugzibdiyhi3 dpmdem@ylaﬁﬁr%pyr@tl@ywem emiipnally gubstituted on
an agglelpl%[e C % ea%c)rn% n@ |o¥ 'tv%] ﬁubsﬁ u%fétg? e&r%§3er?c{3889 LEQE® from linear (1-

erei nbefore of herei
3C)alkyl, (2-3C)alkenyl, (2-3C)alkynyl, (1-2C)alkoxy, methoxymethyl, amino and cyano;

X is =0 or =§;

Ring B is 1,4-phenylene or Ring B is a di-linked (excluding links via the same or adjacent
atoms) ring selected from pyridindiyl, furandiyl, thiophendiyl, pyrroldiyl,

oxazoldiyl, thiazoldiyl, imidazoldiyl, isoxazoldiyl, isothiazoldiyl and pyrazoldiyl; each

optionally substituted on an available carbon atom by one or two substituents
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1) Xis =0; 2) Xis =S; 3) Rng Ais 2,6-pyrazindiyl,
- 19 - 4) Rng Ais 2,6-pyrazindiyl substituted with
wW@epoos1idhe substituents in the Exanples; 5) RPCGB2008/051199
, 6-pyrazindiyl substituted with one or two
(1-3Calkyl; 6) Ring Bis 1, fgphenylene; 57)Ring B is
2,5-pyridindiyl or 3,6-pyridindiyl; 8 Rng Bis
optionally substituted on an avail abl e carbon at om by

o R Rt B0 e

30)alktynys, (a-40))alkoky bohd -bEfakean- (R44(DgalByland Ri ng C or Yi is

- 0- 1 B and Ring.C are particylarl
Yi 1%6“?93%81%%1E§W%12RH1£ Bangfing ¢y pherit ﬁ or * & gherdin Ra i
hyddeen JQIKX’ - or 2,5- oxazol diyl, 2,4- or 2,5-
ﬁl azo - or 2,5-imdazol diyl, 3, 4- or

Y2 13 &-Hge xxénz@htdr yl2 or3, 4nd ¥ 1s3jred |asﬂat Isalaz ohrtidy htonBgs4¥Y | mrRing

p zol diy L.is d|r 1513)p is O;
C anyys BHEERs Gitiaid ol S GoRBR 15y o) Ts' 3 and
n is BOE n 3N wibe YahLa Qﬁ&*ﬂ bOXEpQges: RE)B 4nd RireA BAKWhen Ring B is
- CONRbRc é)v\,herel n Rb and Rc are independently sel ected

14-ph€mﬁeh9 dnoBas Qird4(aC)ap)ealkane, fahpichS{ ar-G4opmbkigd spreting
systff‘rn o%n?@g%(?g%l&lé’lsztp%rr&%{{“sm ed by car box_y) a

trazo (0)2Me; 17) Z is carboxy;

Rind 8)is & dplidkddr(vgclfidihg anQSSVl@ ﬁfebé@ih)é dr%dﬁc&n’t aftf 3 lrik¥ lor ring system
ester. Thus, for ex enbodi ment there is

chossp SianyEgo @)cg@lﬁﬁl{gm (]J-fl OQB)gqmlo‘gll{apy any8-hHtricycloalkane cach
t
optlﬁhﬂggﬂﬁﬁﬂﬁts& g’w Ly a@aﬁﬁlﬁ c% of a¥th 1n{: Iﬂﬁfn f%] a{rgégnat%(meoearmg

pyrazi n opt | ona on an
the Zw:anthmhﬂ@groap thyronatsolmtﬂn;enosnéemd frowa lgrdhs:ty; (ledDakkyl, (1-

depe sel d fromlinear (1-30C al kyl,
4C)%(1E0 o |(E rd))%/lko’(yl( {%nyl I(1 2&:) al kZ)xy,y
or REEth@%é’ gtk e%d@gﬁﬁl&&y ﬁfé%am@'o?g d@cén% atoms) ring sclected from

4- phenyl ene (optlonally substituted on an avaiflable
phert}émopryactlmhybplp@ném@dlyt Welikat ¢o Yulspdrezieetigl) furandig, 0

thio@{]e%gi\% pg/?rogdi}%oo%{zrgﬁig}rl':&%gg tmg%,oigi%]g&sﬁx%?? g‘géﬁﬁthlﬁtzoldlyl
ralz8ldey1 1 3, aherli )
Py IZ§ 8 @hdﬁ,@db Heri3 athekan&ligar boxy, - CONRbRc (wherein
and Rc arée independently selected from hydrogen and

each( aptipayldy supistituigdi caran(avadd)larahon gloouly wntp fioer substigents
1nde§gﬁde%{f l)s%\llgfé%cgf%glk}éﬂu%troe %hpo\éo gog&%gﬁ%)gho a(l tfd)gl%%lo ?ﬁ%;ﬁkc%ly and

(1-4a)phenyirbaeylk@gal | y- acceptabl e salt thereof, wherein

L 1sta|211rec2:t b60-nE)1¥or %%Agng ! )(/)]: -S- or —-NH-;

pis 0, 1 or 2 and when p is 1 R*" and R*? are each independently hydrogen or (1-4C)alkyl
or R*! and R*? are linked together to form a (3-6C)spiroalkyl ring;

Z is carboxy or a mimic or bioisostere thereof, hydroxy or -CONRDbRc¢ wherein Rb and Rc
are independently selected from hydrogen and (1-4C)alkyl, which (1-4C)alkyl group may be
optionally substituted by carboxy or a mimic or bioisostere thereof;

and wherein any carbon atom in a linear (1-3C)alkyl, (1-2C)alkoxy, (1-4C)alkyl or (1-
4C)alkoxy containing group defined above may be optionally substituted by up to 3 fluoro
atoms; with the proviso that the compound (4-(4-(6-Carbamoyl-pyridin-2-

yl)phenyl)cyclohexyl)acetic acid is excluded.
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ring is optionally substituted on an avail abl e carbon
atom by one or two substituents independently sel ected

wo e@aositpear (1- 3C) al kyl, (2-3C)al kenyl, (2-30rcil/kpropB/051199
(1- 5 20 al koxy, nethoxynethyl, am no and cyano and
ot her values are as defined jymediately above. 0 N N

H2 N (1C) 10 I n anot her enbodi nent there is
provi ded a conpound of formula (1), or a

ph td Gkl =0;
A e S R R

pharmaaelhta:lallﬁ-acmpmbtb saltpon (- dmu@th@feof Whe&ubst ituents
Rlng% gdlg e;%&g%l 1y , g!ﬁeégdgq&r P l gir%l&é& ?égt:é]a(lngwally substituted on
an aoﬁ%@f@%%nha)fé)m YR Qr Ws&ﬁéﬁﬁgnts Rﬁd&getﬁiehﬁy selected from linear (1-

nyl ene (optionally substitut on an avall abl e
3C)dkylbGn3 Qratheniply (bﬁ@)adi{ymymlﬂél)dkaub stathaxgmety], aming ad cyano;
X _gg Yéﬁls a direct bond between Ring B and Ring C p

578’9 ahd RU and RA2 are each hydrogen; L is a direct
RindBN¢ 1 ahedylese 81@(1‘%@ B’ls%rdlfhnk@d (RERUMAMRYRia th s@RObNRfacent
enbodi nent” there i s provid a conpound of formula
atongs) ying g¢leefed Grophzr eyt fvé@ndlyl acerdgndibl, eyseldtylt her eof ,
oxaz\;\E(ggﬁ }tl{l%ztog(gylo Il]mlgiﬁzo';}g/ gtc’l ?ZCHX ?Esooﬂgla o}wgetlﬂ Opn %Eli,ZOYdl}ll cach
optiGhidg tsubdtiRintt S oh BEl epaRERNalbonSedR Ol &e bF 610 éub@&t@ems

(1- BC?aIkyI Ring Bis 1,4- phe ene tionally
mdeﬁ@nﬁ@tl ly ggl @ae%ﬁrorﬁﬁﬂa&/ AMingh IcéaI@a( b adl rﬁ%b%ﬁ)éllkénﬁdr two

S ) is a direct bond
3C)1%#&@8%4§5%kb%Vandﬁ‘Maﬁmé§y81§@§%¥%hd RU and RA2 are
Y, ieadhlrehpdndeweeh Rirgz B a2db RirgeC or We md-Canes- 61 FSRaamwhoixyh Ra is
or a tfti Z@%ﬁ group. I n anot her enbodi nent
hydsogen ar ¢l (§F ded a conpound of fornmula (1), or a
Y, ifh h(fEfPEZC %%fe?@} sYr GHOC §Rd fif? ksemﬁéh bt £l %meearbm &Rl £ Y Ring

2, 6-pyrazindiy - - optionally
Camiu‘ﬁzsltsllmlswda@t ammdmela\parboabllt@n@aYbuangzﬁn by one or two

) t hyl bstit B 1,
n s P NOhSIRD Yt tiress o B Biis 5 BT BEEE Brshhen Ring B i
T bt ot e Prng. BoaRg et & P e R
Syﬁ@ﬁéiﬁﬁ@hdhydrogen L is a direct bond and Z is carboxy

Rin 0& 1? a ge dﬁ%ﬁgogclg&lgg BhJF 15] tl%nﬁ%{h aﬁ]r(rgenq Ia{gia’ﬁ]ss rﬁlg S ‘fa‘mé %ystern

choséh &fdﬂf&@ﬁ@)cﬁ]ﬁlbhl}(am Q’B@Oeﬁil@cmlﬁané hﬁd 6831 20 ohisicRatkaXeach
Ring Ais 2,6-pyrazindiyl optlonally supstituted on an
optl(gwélmsgbqtléutgcgp% o a‘éztﬂ@h-}ewrmeatqm, nglyd Wgtthﬁ/png carbon atom bearing

the ZYBRIHERD I, B P RuchL ARG Bl 8-S g
4(Dé%ﬁxyﬂnd(RM&deexﬂaeMDMyghogen L is a direct bond and
oup. 101 n anot her.

carbo zol.e
or RS bk ears W@ -Vd%w%éa@sﬁm%ﬁ&enaﬁt%? i gelected from

phet(;lléne ﬁtryuﬁndﬁg’?‘ %@ﬁ@hﬁ%ﬂﬁlﬂﬂl ¥rlR8 ¢8Rt aladsal tBlobﬂﬁfd%qf pyrroldiyl,
6- pyrazi ndi y1 - opti onal |

oxazsodxbslt, ﬂthZtOéctlyb rmrsiazwldlal Ilsﬂzhmldlalr bmhlmqbdwba}ndmmamﬂdlykm

net h SLi B hen c.n.is 0
cact{ oyt SR ia R P MeitB & G gty
indegéndbnﬁ{r‘ de1BAdd BBEh RS0, 3hRr8 AFEMBYELACEM 4(Dalk§], @1-dChLkdxy and

ond and Z is carboxy 151 n anot her enbodi ment there
(14£@ﬂbP©WL6@dﬂbﬂconpound of formula (1), wherein X=0;
ivleptionally substituted on an
Lis g dn%ff%n at%lz}r n at'b'm'bg_lgglg or two nethyl
substituents; Ring Bis 1,4-phenylene; nis 0 and Y1
is a direct bond between Ring Band Ring C, pis 1 and

RU and RA2 are each hydrogen; L is a direct bond and Z

i s carboxy. 20l n another enbodi nent there is provided

a compound of forrmula (1) as defined in
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any of the seven enbodi nents i nmedi ately above,

wherein the Z containing group and the -Y1- link are
WO pooglogties a cis- or a trans- arrangenent acr oBGI/GB2008/051199
ring, in relation to each other. I n anot her

enbodi ment there is providedj@ conpound of formula (1)
as defined in 25 any of the eight enbodi nents
i mredi atel y above wherein a pro-drug for Z as carboxy
. hS - |, g8t £ pA2 - j
pis 051 B A ERAB L RUHIGR T are oo indtppARBUL EOARER b0 A alkyl
or R$paai Ri“carEkiake tegethatic forasa Bea@ppodlkylingd, 4 etc. are
. individual ly, disclainmed., Further particul ar conpounds
Z is GROPREOT MG Brbiapesteas derasy BB SO R BRI B and Ro
: Vd € -
e g o L e PR, SRR kg Pgigup may be
optiaadly sgbytiputcd by cahyxypar & ingalcanr bowsgpoun thsrwf; t he

anpl es or. a pharnmaceutically-acce l e salt .thereo
and AR &, Ssh Berr anes EgoC R By BHAchllg 8°01-
4C)d1R6y dtahia RSP WRFined abd&e may be optionally substituted by up,to 3 fluoro
tri s(hydroxymnet hyl ) net hyl anmoni um tri'et hanol amroni um
atongh. et hanol ammoni um et hanol anmoni um
met hyl et hangl amoni.um . di et. niu - Nl ¢otd,nam de
o PEhEATRTFRL T sS4 F ERR gl LTt
pharfi@ciitally-atdeptabtosiRooi s -dlig thegoExanpl es or a
pharnaceuticalIy-acceptabl$ salt thereof, such as any
compound sel ected f ‘ 1
5{trans-444-(
yl] cyclohexjf
i met hyl-644- (trz2
[ (met hyl sul f @AY ) ami no] - 2- oxoet hyl } cye
phenyl]pyrazine-&ﬁcarboxanide; 6- {4-
[trans-4-(2- Am no- 2- oxoet hyl ) cycl ohexyl ] phenyl }
- 3, 5-di net hyl pyrazi ne- 2- calBoxani de; 10N (

- - 4444 B Al- 3p5; di | i Ne2s
et SRS A e gt pary g v
[ t fmasother(c2abidylinant yietrhisl prayidédb exypdipliexydrnula (IB), or a

aZi(ﬂX%\'lB@ ) phen

Ohexyl) -

- 3, 5- di pet hyl razi ne- 2- car boxam de; (trans-4-
pharpige i eaTEar ey ek it PRI BRETRYOL. 3. et byl pyr azi n-2-
yl ] phenyl } cycl ohexyl)acetic aci d;
15{trans-4-[ 4- (6- Car banpyl- 3- et hyl- 5- et hyl pyrazi n- 2-y
| ) phenyl ] cycl ohexyl} acetic acid;
{trans-4-[4-(6- Carbanoyly5- et hyl- 3- met hyl pyrazi n-2-yl)
phenyl ] cycl ohexyl et
{trans-4-[4;(6-£3 az] N-@xWHphenyl ] c
ycl ohexyl } A0RL4E A d,
2-((1r,4s) -5 Z{6- Car banoy1- 3, 5- di n&t hyl pyr azi n- 2-y1) - 2
', 3' -di hydRospl ,0[ cycl ohexane-1, 1' -
i ndene] -4-yl ) detic acid;
20(1r, 4s)-5"-(6-Carbanoyl-3 E-dinethylpyrazin-z-yl)-z
,3'-dihydrospiro[cyclohexang-i,l'-
whetdigl &N Rlng4A9an|@(B(,W1i, B, I&ACII, H#? and Z are as defined in Claim 1 or 2.
2-((lr,40-4-(4-(6-Carbanoyl- 3, 5-di net hyl pyrazin-2-yl)p
he ﬁ,g, pather cathegdimant shergristmigyidechpeempeund s glaimed in any one of
Claiafs (llc'P .(4461( ? géﬁﬁa@éﬁ%&%ﬁa&bgﬂaﬂﬁtﬁﬂ,' &%&@-ﬁh&tﬁéﬁé@, %%f@ﬁjl )(Hs =0;
yrroli din-3-yl)aceti c acid;
Rin@2A(id R 655;r&n @y aptipbalGasubatimyct-on, dn-aduiteilbydrpyi atonibyend or two
).phenyl) - 3- azabi cycl q[ 3. 1. 0] hexane- 6- car hoxyl i c aci d;
Subselﬁy(e&tsctu)iqp,ea@k)n-ﬂx-%leitﬁ«pl%@m r(153@%&@%@%@i&%h@xﬁ%ﬂyh
- - di I [Ne~25 car boxam de;
(lzg%?%- ’§%§ﬁ§¥€ﬁgggﬂg¥%2%%y Sé?hzin-2-y|)bipheny|-4-car
boxylic acid; 30Methyl trans-4-

{4[ 6- (am nocar bony1l) - 3- et hyl pyrazi n-2-yl | phenyl | -
cycl ohexanecar boxyl at e;
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- 23 -

trans-4-{4-[ 6- (Am nocar bonyl) - 3- net hyl pyrazi n- 2-yl ] phe
wm000/08Me3 0- hexanecar boxylic acid; or a PCT/GB2008/051199

pharmaceutical |l y-acceptabl e salt of any of these.

In a further aspect, the preggent invention also

conprises any particular isoners of conpounds of the

Exanpl es, such as the cis- isoner of conpounds such as

ngféqw Zﬁfhjgwlgﬁe bn5ﬂ§ iubgtlglteéi on an yvlablil/?lg garRo% atyolns %%I}]ey Qr two
subsfiayentsahdopyghdenalgaticctedcioth llo, amino, cyano, (1-4C)alkyl, (2-3C)alkenyl,
nmet h [4-( quonyI)an1no] 2-
(23%%5%?H%Kéf%$@§%¥&W¥b@eﬁéi#DXb§}éﬁjﬂ I5_car boxani de” or
]hngcgp@qqgggméigﬁlly acceptabl e salt of either of these;
or conpounds such as 6-
nlsQAH@&HSS&d@@xbmmmarzrBXGEIhyI)cyclohexyl]phenyl} -3, 5-
L ﬂy Eyra2|ne 2- car boxam de;
15.‘1‘(5%66 ©nE: 41 4- (6- Car banoy1- 3, 5- di net hyl pyr azi n-2-yl ) p
pis MERY RIM Gy FRENGX¥hoh BERIgLR) - 2- net hyl al ani ne; 6- {4-
[cis-4-(2- Fydroxyethylﬁggclohexyl]phenyl}
Z is cgbexyliarteirsnple gynmzCHNHBENDYR dmidgexy (rci(INRbRAwhegindRb

and ﬁc %rellngepzegder}tlalosre%ercrzteed fr 11)1 h%drﬁ%?%i}} 4C alky]2 hllelh q% 4C))Fl}kyl
groud )/rﬁzlt}olbke%pﬂo}laﬂﬁﬁu‘tﬁtlﬂﬁd&by carboxy, and wherem any carbon atom in a linear
1-3- et(§1 5- met hyl pyrazi n- 2-yl

(1- 3@@9&5{{1} (lc%)agwéywl}4@@ | er @4 @alkoxy containing group defined agove
nwyﬁ%k?hééﬂ3ﬁﬁzxyp aggx%t§3qhgﬁ}m§ngethylpyra2|n 2-yl) phe

cyc ic acl
{ c |11$ alzﬂodener(eﬁﬁﬁdrmammele B-pretibyd pysragound 2s ylajpbdimydnyone lof

acetic acid; or armaceut i cal | C tabl e. .
Clal%‘élltto éf oLhphasmagqyticdly- %@CEBtﬁg‘SGﬁl& BPre- GW%}K%IG?{ )Nﬁ% Ring A is
2,6- };r§21§@:yf éptf&%)ﬂl;b%b%ﬁl@&ircﬁldanb%aﬁwe 9&1‘88&%1%111‘153?% éﬁw%qlnear (1-
e applicable to the preparation of chemcally related
3C)adoytpobstidiscntsSuch processes, when used to prepare a

the form ,.:0F a. . .
ohaPriauie s rye feep et e iz bl harmeseryical ke
phys'i@al and/df plematSahdcRIyRAmId IR V@HEdI8E cal propertidstind/or selective
urther aspect the present invention also provides
aCUﬂhd®rDﬁe¥E£npounds of the fornula (I) and salts
t her r e
t hZX go%o%oeug@reeg ?OJFPL%(ﬁﬁ of g)PRXm%aggut ac% anae]%gabPe s%?t g'rsprg drug
therggfocesses (wherein all varlables are as herelnbefore
defined for a conpound of formula (I) unless otherw se
stated) and thereafter if necessary any protecting
groups can be renoved and/or an appropriate salt
d groups may be

f or ned. dbfi IN‘III’{§%
repl aced as propr 1 1@ c) or bioi [ e
t her eof WAl abl es shaww’ i r(Yp)h --(- a Sc’3§$I\:ﬁ_|n?ed or
36 the variants
[)

can be |nter®Veted in the context of

descri bed herein for the conpounds o ¢ i nvention.

Anal ogous chem stry to that shown in the schenes and

Exanpl es may be used to preﬁQre other ring variants

and |inking group options within the scope of the

i nvention. - 24 - Al so included as an aspect
whedgfint he i nvention are the conpounds obtainable by any

. of t oce | e esc e e|n r ocess
Ringgh S LR PO g o EUERT G DT R DGy - eRL T GG e deitied on
an a$RBId dasIAt atd)rﬁtb?non@ RPHAS SusRARAY nlsideée&fenﬁ KBdt8d £rbin linear (1-

Sui t abl e met hods for convertln% substltuents into

30)dkyle2-3Uktenyly é%ﬁ@)aékselyk RORE)alkoxyh encdraxymethy | exeng kied cyano;
an acid group may be converted into an anide group or
reduced to an al cohol group. An amide in Ring A
may be converted into a thioam de by use of Lawesson's
reagent or P255. 10Compounds of fornula (1) where, for
exanple, Z is an acylsul fonami de group or Zis a
tetrazole - may be prepared fron1the correspondlng

T o o
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Suzuki coupling of an appropriate iodo-, brono- or

chl oro-substituted Ring A derivative (e.g. pyrazine
we@2i0ens b3 1)) with a suitably substituted intePCEGB2aI08/051199

bor onat e conpound of formula (11) foll owed by

conversion of the ring A estgf_group to the 20

correspondi ng acid by basic hydrolysis and thence to

the corresponding prinary carboxam de by reaction with
Xlsa.wgm@ in the presence of a coupling agent, for

exanpl € PyBOP A protecting group can be
Ring Brivv G(—:bheﬁyibn@mdhﬂng@ ishydidinked cathldingdthkhytrthe yansonddjacent

ator@%?g?éélzgg ' ﬁqsatcl(legptt 2 aﬂly\él?bstltut %11{) %g OEE]%EEH% @&P“hgi] one or
two Q@osﬂﬁ%ﬁts 119de%p§cﬁé’%’ﬂ sOkhed ﬁghﬂgﬂcf‘ A8 \625156{ &b 4(32alﬂyl, (2-
vely a Suzuki

di ne conpound ternati

3C)adkmp'll i(Bep Cc)alkamyla(dpér(bphqoay encil 0ld4C alkxyrd-4Dalkyl;

i OB BEiAEn Bieaed e €A Vo8 cBcat ebr RBRenRiyin Ras
hydl%?@r[@r\/@lu@bfalktyhe protecting group by basi ¢ hydrol ysis

a methyl or ethyl ester. X =C or Br
nis@oO(111) (1V) Preparatlon of formula (III) compound

R1n%¥p$ 3 dl(-ﬁlﬂlge% g(e%clu he f S V1Q¥¥'1 m%colg%g'%& é Wg 5 (? %ﬁ%@%\%’alkane

s may be pre
ring Sé1RIAally sdﬂ@ﬁtu&ﬁihﬁf@ﬁav@ﬂ@olé‘ edrbogatodr, nﬁﬁﬂillb%thle Hng ro@ftfbh@t@bm
in the context of the variants described herei

bearfngethe gngowitanaiag gfouphly prsewRstitent splsaicd dous st ﬂf‘(})&”@yl (1-

Y < and Exanpl es nay be used to
4C)%E§é'a%@q2{h§g?m%sﬁg%§gfﬁ¥gﬁts and |inking group options
L iswaididettrbondeo Ragpe oof-Othe i nventi on. WO

) 9/ 08 PCT/ GB2008/ 051199 - 27
pis éic uéwﬁ%%a %ﬁp %@r? %a&he%#?@@%&flmﬁdrﬁg%%ﬁ}r%cﬁlkyl

Zis (@5th%§§§ % A gﬁ‘m&foBrgbg(f_llﬁl\?élt&e fHeldok, RRALR! of)-CRPNIROROIHEXRERD and Re
are independently selected from hydrogen and (1-4C)alkyl, which (1-4C)alkyl group may be
optionally substituted by carboxy or a mimic or bioisostere thereof;
and wherein any carbon atom in a linear (1-3C)alkyl, (1-2C)alkoxy, (1-4C)alkyl or (1-
4C)alkoxy containing group defined above may be optionally substituted by up to 3 fluoro
atoms.

In one aspect, it will be appreciated that in certain compounds of formula (I) the
Ring C substituent bearing the Z group (or suitable replacement thereof) and the —Y;- link
are in either a cis- or a trans- arrangement across the ring, in relation to each other. Where
appropriate the invention encompasses both the cis- and trans- isomers. Techniques for
separation of such isomers are well known in the art.

Thus, in one aspect, when Ring C is cyclohexyl the Z containing group and —Y - link
are in a cis- configuration across the cyclohexyl ring, to give a compound of formula (IA),

wherein the variables are as defined hereinbefore or hereinafter:
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I HC | Pd(dppf) C 2H2N Schene A4: Reaction schene
for dinethypyrazine and derivatives 10 Anal ogues of
WwW@009081185 can be prepared using the procedure PEFCBR®8H51199
by C. Christensen, C.W Tornoe and M Ml dal, QSAR &
Conbi natorial Science, 2004,;¢3, (2-3), 109-116, for
exanpl e, 3-nethyl pyrazine... - 28 - POCI 3 1 KOH
tBuOH HZN OH Schene A5: Reaction scheme for 3
nono- net hyl pyrazi ne and deyivatives 5 Preparation of
formula (11) conp
foll ow ng schenes; i
Ri ng B vari ant sTx
t he schenes ape
context of tRe vbeiants described her & for the
conpounds of theinvention. Anal ogous chem stry to
that shown in the schenes aaﬂ»Exanples may be used to
prepare other ring variants a%d I i nki ng 10gr oup
options within the scope of the invention. (0Conpounds
iOL él?lg,dm]é”f){a}ﬁ Iple%t) {Vﬂen %n%hC |1:\;| c@%lo%eéﬁ tl(l:gl 2 lcggtgﬁl?g]gegr Bp Iar?d —ZY 1- link

are in a trans- configuration across the cyclohexyl ring, to give a compound of formula (IB),

wherein the variables are as defined hereinbefore or hereinafter:

Yy
Z%] “““ O/ ° G C(X)NH,
p
1

A

R
R

(IB)

References hereinbefore or hereinafter to a compound of formula (I) are taken to
apply also to compounds of formulae (IA) and (IB).

In one embodiment of the invention there are provided compounds of formulae (1),
(IA) and (IB), in an alternative embodiment there are provided salts, particularly
pharmaceutically-acceptable salts of compounds of formulae (I), (IA) and (IB). In a further
embodiment, there are provided pro-drugs, particularly in-vivo cleavable esters, of
compounds of formulae (I), (IA) and (IB). In a further embodiment, there are provided
salts, particularly pharmaceutically-acceptable salts of pro-drugs of compounds of
formulae (I), (IA) and (IB).

Particular values of substituents in compounds of formulae (I), (IA) and (IB) are as
follows (such values may be used where appropriate with any of the other values,
definitions, claims or embodiments defined hereinbefore or hereinafter)...

1) X 18 =0;
2) Xis=S;
3) Ring A is 2,6-pyrazindiyl;
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and Ring B is phenyl are described in the literature
or can be nmade by anal ogy. These may be brom nated to
w@ ay/osnes t hen converted into the boronate estRPCEHGBERR/051199

usi ng standard 15procedures. Alternative |eaving
groups to bromo in (C2) are_jpdo and triflate (see
Schene C 1 -B). WD 2009/ 081195PCT/ GB2008/ 051199 - 29
- G C2C3 Schene O -A: Reaction scheme for

cl ' : =B [ : or
Bt ORI B X TRl ARk AR e hiPan AL MR e
C - B Peinfipits;est er has been descri bed in WO

004/ 047755. . .. Conpounds {p which a

r omoRWEt'e ﬁo%?-yvraéwéaggwlﬂgﬂf w&ﬁ Predr i/ (InYpaksyl:

& recfﬁdng B)gtlgﬁir_ggg{n\%ngj a the unsubstituted heteroaryl
conpound. The bro group, or other suitable

MOal tlemgdd isv’ey-pymgintig] omi.ppgudediydt an earlier stage
i.n the. synthetic route. (ii)For conpounds of fornula
D11y il Ebisu i ehpR xRt HEoE famyHaRyIor tvo halo
many apphaedis-ate internedi ates are in the literature,

or can be made by anal ogy, and introduction of various
VubstRingtG vl .payclelrrenmay. bé-caelohesdd t hr ough bi aryl
zuki . 15¢ ling - - . e Co.« R d
B arbisdn G oAl Chold Fenrosnink BBEATIE Saow haben
BNe CRitpd ahl RingiCt AretpagicuRalgtd, ArorQondirkidiyis2,4Xot 352

sui tabl e | eavi ng group such as brono, iodo or
t ri f | htaphendiy, BAorbbOawyioldikl, 2HeAr SormrareleyliZf-or ke

corr b 0 \t 2. hvatd ye RBy- . t .
Sror BRCRO M AR AT A a B RRRRARIS, TIPS
and disathlagbldgl.olipsor B5-pomzoldiyd, at the internediate C
or. C2 stage through standard al kyl ati on net hodol ogy,
for e&%&lée%gor&gprotonati on a-to the ester group

[ ngp%d.i t hi um base such as LDA foll owed by quenchi ng

W't h ‘an appro riat% al kyl halide. 10 Preparation of

tor nup & 1(and R'Ormpd R4 ateyqaels hydRopen; A and Ring B) (Ol n
al ternatiya sequence of . Suzuki couplings a
ﬁ{}ano%}égt 1 cli?ﬁ%eﬁgfl%&lgﬁﬁy@g%%ter_ of type Vis
pggner aiechriiskyad KONRBR €WIRMIARS andRd drb UifepatdR@atPYeléd& from
schenme below. This internediate is then used in
f ur t herdregsasngd fb-4€eakyli (ohecht(d-4¢anlky bgreup may e optionally
CoMpOoy g b%lr&grbfo%lfglt@[ralz'ole]géouﬁ ot (O)NHS(0),Me;
17)  Zis carboxy;

18)  apro-drug for Z as carboxy is a (1-6C)alkyl ester.

Thus, for example, in one embodiment there is provided a compound of formula (I), or
a pharmaceutically-acceptable salt thereof, wherein X=0; Ring A is 2,6-pyrazindiyl
optionally substituted on an available carbon atom by one or two substituents
independently selected from linear (1-3C)alkyl, (2-3C)alkenyl, (2-3C)alkynyl, (1-
2(C)alkoxy, methoxymethyl, amino and cyano; Ring B is 1,4-phenylene (optionally
substituted on an available carbon atom by one or two halo substituents); nis 0 and Y; is a
direct bond between Ring B and Ring C; p is 0 or p is 1 and R*' and R** are each
hydrogen; L is a direct bond and Z is carboxy, —CONRbRc (wherein Rb and Rc are
independently selected from hydrogen and (1-4C)alkyl (which (1-4C)alkyl group may be
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M Pd(dppf) 02 1 KOH, tBuOH Schene C2-A: Reaction
schene for biaryl variants 5 In Schenme C2, R and R
wae@oasmIdf the clained aromatic substituents REIT/CB2@BO51199
conpatible with the reaction conditions. The phenol is
converted into the correspongjng triflate with
trifluoronethanesul fonic anhydride and a suitable
base, such as triethylam ne, which also results in
t
Optlgl?aq%('%p?%t tlg[tgcé B gé@g ?e?g&@o%fkﬁlgrggo§ (5 AT g@ﬁﬁMe i.e. a compound
of deﬁmdm(aC)g odarpihvmawﬁlcfaﬁwaombﬂb/saﬁub&eﬁ{ﬁ,l e;rhéreﬁuﬂla R16-pyrazindiyl

[ t andar d t hod th tabl e
ring ég%ﬁ%g@h‘s@gg&t S (ﬁlnarge{yéﬂ llgg%arbco)n ztovr\rﬁl by or?e osrutlwoasu stituents

: Iy
inde 8%5?%%?%%5@@% g%g%%%@lb‘%g (8 (y\@C)alkenyl (2-3C)alkynyl, (1
20)4leoxyp oettedy riethyl, epané ant arapd kid oiBalsealtngsohr@ hydifmed firomediately
exanple wi t h potassi um hydroxide in tert-butanol
boYeesults in hydrolysis of the ester and nitrile. Schene
C2-B: Reaction schene for biaryl variants In Schene
C2-B, Rand R are any of the clained aromatic
substituents i ghyjare conpatible with the reaction
conditions. (iT1)Y [
may be prepared cy W th preparations involving

bond may be reduced at a suitable
synthesis and the

(IC)

In another embodiment there is provided a compound of formula (I), or a
pharmaceutically-acceptable salt thereof, wherein X=0; Ring A is 2,6-pyrazindiyl
optionally substituted on an available carbon atom by one or two substituents
independently selected from linear (1-3C)alkyl, (2-3C)alkenyl, (2-3C)alkynyl, (1-
2(C)alkoxy, methoxymethyl, amino and cyano; Ring B is 1,4-phenylene (optionally
substituted on an available carbon atom by one or two halo substituents); nis 0 and Y; is a
direct bond between Ring B and Ring C; p is 1 and R*! and R*? are each hydrogen; L is a
direct bond and Z is carboxy or a tetrazole group.

In another embodiment there is provided a compound of formula (I), or a
pharmaceutically-acceptable salt thereof, wherein X=0; Ring A is 2,6-pyrazindiyl
optionally substituted on an available carbon atom by one or two substituents
independently selected from linear (1-3C)alkyl; Ring B is 1,4-phenylene (optionally
substituted on an available carbon atom by one or two fluoro substituents); nis 0 and Y is
a direct bond between Ring B and Ring C; p is 1 and R*' and R** are each hydrogen; L is a
direct bond and Z is carboxy or a tetrazole group.

In another embodiment there is provided a compound of formula (I), or a

pharmaceutically-acceptable salt thereof, wherein X=0; Ring A is 2,6-pyrazindiyl
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5 resultant cis- and trans- isoners separated

chromat ographi cally. As above, this route may proceed
wh200008MeF si on of the bronp into the boronate PGF/GB2008/051199

coupling to the appropriate Ring A (e.g. pyrazine)

compound. The cycl ohexgnone may be converted to

the unsaturated ketone and the doubl e bond reduced at

a suitable stage in the synthesis and the cis- and
opti%%ﬁgr%ﬁté%tlﬁ@g bit atii gp&ﬁfa@ %%g@oglnag&ﬁngg%ﬁsg g%; %ﬁ@fé{rét é/i élutbstltuﬁnts Ring
Bisdl @pﬁm@&:n\ampﬁmnalamsﬂﬂtlmmdcbrsachvtaﬂaﬁlh eardon dtonf ©y one or two

exarrple vvlth oxone_and t.he (ﬂ&onvertedto an ester,
fluoparrublitehiplends @ ahq Ypis iregh ot twpes Riidp #1ckige C: p s 1 and

RM LROREY fre %Q&ﬁﬁﬁfré‘&nc ﬂ rlggrg;r&g HBRA h&ﬁk |1§’ carlf?t?xﬁ %"t@traztoﬁ! gsfoup

route may proceed by conversion of into
bod mmtberfembodunmit ithrege tsprovidedap pcvmmundtoé f@®imga @), (oe ag

razin 5Fo onpo s_of the,fornul V)
phadbegfich A RERRI St “ERATRAG: RieA & 2 bt
optiGHHIN SubdtRbtE@ M &h beNla8le dahRnaidh By HRAY eﬁtva&ﬁlem\yeglbsmuems Ring

through transition netal coupling. - Schene

B is ¢gt-piragitenponisdeandnén i @rdirggtdiond batfweﬁe R\n@g BamdRing C; pis 1 and
RM I i ﬁﬁhare eac%ghsskp Oge%n‘]%eeg dﬂr@cx bg &i?sdéja(fl?d usl’rlantgtrazole group.

OI‘ oni C acCl rs using aceta
t hen @mﬁ@mddﬁéiﬁ I’cheb@ﬁl; ﬂinﬁbd Morﬁpo@haiﬁfoﬂmulé,(lwm aco,
R Li, D. Bonne P. Y. S Lam Tet. Lett.

pha@@@eutlcaﬂrfggepta@#eﬁ@ltsﬂs%of mhrﬂie)n XrOy Ringot inhe-pyrazindiyl |
opu&%ﬁwéaﬁétﬂlﬁéd Bf af QUATHLR daltoh Cliid bgﬁug%ﬁfc{n £diDy ﬁe &R;@ﬁ‘{ug ; Ring

preparations invol ving ter ate
B is iel-phenfae; r\/@O?z@ﬂ?Ylolz Jlgiﬁﬁct bone lbetwaseh Rifg BexntliRamg Cop is 1 and

whi ch, are ere rated by reference), which is
R gueh i 2 afe Gt Vbt b lr?qﬁgano? Ned £ RO £ or
coyp hﬁ&ﬂerte%oaﬁna@ @t{e‘?@fs'l%\%dgﬂ @Qorﬁpc(lﬁld%f 16482 g?‘,ev)herein X=0:

conpound I'nt er nedi ate Conpounds
Ring Annﬂl6ap}@zmrhyl cntelonalibesmtlmteeh an asstvetlabde carben atem by one or two

mer G Rited 4f LT e S8R 116 Fmtery B by bR 59 Rime

B arrd Bag C; p is PanSRAEIR] ¥ are BhaWBIdenhan s ¥ dird@Bb&d and Z is
5Con'pounds such as C6 may be hono ogat ed by standard

carbpkpcedur es such as reduction of the ester to the

cony g&&ﬁ&%ﬁﬂ%dﬁen?m ¢ 18 pggwﬁ dc' é 8&1}9{1}1‘1de %o%hulggggsa%éﬂ?%d n

group such as I splacrng
any bpihk Qwash d@yooldyfdmé yﬁmsdiaﬂ@ty olenHidreathon cohinin@ygroup and the

Y S cither 3 25 or & Sane Tpounds SUch 38 B Lk dach
other.

In another embodiment there is provided a compound of formula (I) as defined in
any of the eight embodiments immediately above wherein a pro-drug for Z as carboxy is a
(1-6C)alkyl ester.

A further feature is any of the scopes defined herein with the proviso that specific
Examples, such as Example 1, 2, 3, 4 etc. are individually disclaimed.

Further particular compounds of the invention are each of the Examples, each of
which provides a further independent aspect of the invention. In further aspects, the present

invention also comprises any particular compounds of the Examples or a pharmaceutically-

acceptable salt thereof (such as, for example, a sodium, magnesium, fert-butylammonium,
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Conpounds in which Ring Cis other than

bi cycl o[ 2. 2. 2] oct ane-1, 4-di y1 nay be 10prepared by
W@RELOgaas processes. Adamant yl deri vat i REBEGBLR008/051199

formula (11) may be prepared by analogy with

preparations involving the ppenyl Internediate C7

bel ow (see WD 2007/071966 - rel evant sections are

her eby i ncorporated by reference), which is iodinated

i SRS S BB OB i,
cthahslbeimedimtrectbylcthan@émmonium, didthylamimondumer gicalihamide salt).
avaj | abl e, the necessary stq@%ing materials for the

pr 5%6?&1%%6@&&?{3%&%%% ReRcihr PR CAlb sempRIdp el fhgdeamples or
a ph%a%&&ﬁﬁgggieﬁiv%n&mﬁﬁ&eéﬁ E&@lta%q&;r] F%ﬁﬁbé&rﬂ%%f&d%&ﬁm c

chem ca ues, techni ques are anal ogous to
{transid- [y Cadein®ybs, Skdimethylstrazme-Lesr wheyyls cyvildhexyl } acetic acid;

R S R R A R e R

phedyEphRZHeEs Wb &imias,e anal ogous to the above descri bed
procedure or the procedures described in the exanpl es.

6- {4Tltans-ddekming-F-oxadtini )y elbbexyélpheny | xdvadicsthylrygamng 2-

CmbCQ§n1§1ry, 5th Edition, by Jerry March and M chae
%ﬁllﬁﬂ publ i shed by John Wley & Sons 2001, for

N-( gensagi-(g10 Aieuesy 1 305 -t Radhyl pyragiandyhptensl] @peloh &g geoéts!)-2-
It will be appreciated that sonme internediates to

metsd#pdiitids of the fornula (1) are 10al so novel and

t i i ] { S 1.
6- (4R Y RO RER AL 1| I RCRARART by ARES! Aelxamide
(trarfset-faH @ Catbdmoyhy-(tlidluorandthy)-Aencthylgepemdsnt aspect of
he i nvention. Furthernore, ester derivatives of
y”pé%ﬁ%%ﬁgﬁgaégﬁfﬁFﬁﬁF' (1) forma furthgy a;;ect of the

{traﬂ'tlsnﬁzlef-ﬂ‘-%-@ﬁrbah{oy%lelthﬁ-l5%6@?@9&&?%%%5&1&]3%loﬁ&yﬂ%g@cicoafcid;

reactions nmenti'oned héeréin i
{transsheb-€s-Carbpag b retlipll- 8 -mothplpytazot-2- ahpheoms i ¢lohexylraoetpsacid;
[ ds. T i.nst ti [ .
trat TR PR S Fio b e B R PR P oS QR fonridin
2-((1hR)-BL{6-CasaRbel- ,9id§rﬁ&h91p9ﬁtzﬁpzi§zl)fp,guéiﬁg}éﬂr prifdeFdldHRRanc-1,1'-
n

(0]
~ Conventional protecting groups may be used
indegelbivbagrtie 2¢idt h st andard practice (for illustration

(1r B e GEREs By TR R o B P11

inde@€ P4HRSbORYidaid;enmoved by any conveni ent nmethod as
described in the literature or known to the skill ed

2-((bee it - (6 anmaypmdr adinctiprprae nreyrheny logy clahexyl)-2-
:ng..group in question, such nmethods being
nmugggégﬁkggggg to effect renoval of the protecting group
2-(Tvt(h-Carbamay i 3oh -d inuthyd pereziof2-ghchengl ) gy recd idie 8 €71 janeticheid;
| ecul e. s, if_ reactants include, f exanpl e,
<1Rggégbﬁ-@-&%&%@ffwﬁﬁé;(ﬁeﬁﬁyi%a%?awamha&ﬁgésit may be
azdﬁ%%kﬂ?@kﬁhé@n@EQkﬁﬁ& fibgigroup in sone of the
reactions nentioned Kereln. Exanpl es of a suitable
6-(4gt btdek ¢(Og1-groagol-Harl racthyldtryolopcgylimnonyly-3, 5f dimeendpmphane-2-
Lan. a | group, for exanple an al kanoyl group such as
Cm‘géﬁ?§¥i an aroyl group, for exanple benzoyl, a silyl
4'-(QCABRMSYICH 5aBmbthy RN -SiviWiphehylancabytyRtadl, group,
for exanple benzyl. The deprotection conditions for

Methyldrayoh &-prsnaaedanpnybotpsthylnyirazieded phenyly- vary with
cydBﬂ%aﬁ&PﬁQ&%ﬁﬁzOf protecting group. Thus, for exanple,
an acyl group’such as an al kanoyl or an aroyl group

may be renoved, for exanple, by hydrolysis with a
sui tabl e base such as an al kali netal hydroxide, for
exanpl e lithium or sodi um hydroxide. Alternatively a
silyl - 37 -
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group such as trinmethylsilyl or SEM may be renoved,

for exanple, by fluoride or by aqueous acid; or an
wa@eopbrostiby| group such as a benzyl group nmay bRCT/GB2008/051199

renmoved, for exanple, by hydrogenation in the presence

of a catalyst such as pall adjjim on-carbon. A suitable

protecting group for an amno group is, for exanple,

an acyl group, for 5exanple an al kanoyl group such as

L PO SR p S AN e PO B Snccnpbofi
acidgoiouphardncativaliyeideoptyblasblonyinygsfabgse. f or exanpl e
benzyl oxycarbonyl, or an aroyl group,.for exanple .
bet aw@ﬁrﬁ@eateé}e e BNCBHA T GRPTISET ABHA R dsomers of
comg&‘ﬁ{cﬁ OF HIRE GHAHES s RBCE HRALIL Yor{ @ of c%gguﬂdg%uah% E&nles 1 or
rotecting group. Thus, for exanple, an acyl group
2, L.s Uch-‘aft-ancabdrarydydl, S-dmahKdpyxyziar bphpticng Qeypladwpyldacetin acid or

e N e N
pyraR@L0¥drB®kanti@¢ oLXpRERMACcdultit NiHERBptaBIR Wbl BT Eivtdk 8Kihd§y; or

Al ternatively an acyl group 'such as a t-butoxycarbonyl

comgpwnds snﬁyaStfe{HcfiWe@a/-AmmO- eeping)cyblphexdlphemit-3vi-t h a

. itabl i.d-as hydrochloric, sulfuric or phosphoric
dnn%@ﬂéy%?ﬁfﬁf?yh%ggg%%tiC acid and an

N-(@isyd- el hoxibasiop DB digkthiylhysarid 2a8)phc e Neydl shey glandaeylyD-
group may be 15 renoved, for exanple, by hydrogenation
methlgpnigeicat al yst such as pal | adi um on-carbon, or by

. : : . y -
O (A B TRy B R o A B0 PR L RBE A 2-carboramicde
(cis-gr @it [@eCarbgmgyled+pdiflosromefityl )pimettaipyrazigH2eyl fphicsyl } Eyalohexyl)acetic
. exanpl e, a phthal oyl group which nmay be renoved by
acldi!reatmsnt with an alkylamne, for exanple
- diL et - al | , .
i 50Oy SRl SR ALl i

{cisfaﬁb(@x@arg?mu]d-i-sillyf-%mﬁlxﬁpmaeiﬁ-?yﬂ)mgﬂ icyglbl;]@cyg}raogm acid,;
teisy Q4o FaE BB R Tt M PR b PRl Tk S ich e

phar@ucS@faHyaBoPEBXd fA@.ofAhy bPthegXanpl e a t-butyl group
whi ch may be renoved, for exanple, by treatment with
an Aaednapound of éravabd @) andl 16y ghmimay &¢ipseparshbyaay process known to
i f cet | Ci -far )
be aplca b SRR DEn oL dpcn il FERTRL GuB DTS (RIS yhn
uscdotgicrare€at@hysindsofel dsmpal(l)ack diphadinaCarkibgi.-addeptabls salt

n%y al so _be used as a protecting group. The
therepfore prqvidedgs supeherdgatpe of dhpipgentn. any conveni ent

\?vte l"l';? & E{Hhe"r Q%e%é’tﬁé Bﬁ%éxﬁ_iﬁ’ﬁnﬂgn R0 éf&{iﬁe&@ﬁé&é@@%&é‘[ﬂo‘&ﬂ&éof he

nown int em cal art, renove
forndilia (Inandasdltatiereafeantbicgmesirabyothe alidsving praz0sshe thkphlobesdes of
rganic chem st wll be able.tq use. and adapt .th
the Eylrnrigns gﬂ&lﬁa@fﬂ%e&se&r(zy?P@f%ﬁéﬁw&f‘%af%%ﬁﬂ‘_oer%beiﬁf&ﬂéﬁned
for 4 &SI RNE 88 forAith @AFGARRIME- R XA LES tHRERE! if ndds2) 88y
t he 'exanpl es herein, to obtain neCessary starting
protedingrgrairs camhd rgmaatd end/or an aigopriate salt fofthed.r Anpdeffinadf

any. protectin ou and the fornption of ..

carb RO G R DR CPMS AR PTG Py JN o iplsougee thereof
of Vafiables ity inQhdsdhemes heMefihed\si da@ b tiRBEhaEted in the context of
techni ques. Furthernore, details on the these steps

the traigntsalesrrived hpigauion reaionmetadscof thyweantian. oiralegpup ghemistry to
tiv [ f n fthe jnvention.is. .
et BRbY 8o S E VMR wll o IS B EERRLE B g and
linking @ra@lposteiops adbthuhescopsiofitheanvaiiohcal |y active
starting material (formed, for exanple, by asymretric
i nduction of a suitable reaction step), or by
resolution of a racemc formof the conmpound or
i nternedi ate using a standard procedure, or by
chr omat ogr aphi ¢ separati on of diastereoi soners (when
produced). Enzymatic 10 techni ques may al so be usef ul

o o o, L, o o
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25

30 intended for oral use may contain, for exanple, one

or nore col ouring, sweetening, flavouring and/or
Wpe@sesMas i ve agents. - 39 - Suitabl e phar macetr/GsaloBys1199

acceptabl e excipients for a tablet fornulation

include, for exanple, inert_s4ljluents such as | actose,

sodi um car bonat e, cal ci um phosphate or cal ci um

carbonate, granulating and disintegrating agents such

as 0 - : [

2+ AR AR 0 lopl AP inAGH Ep L AL LB BAER OB EHBIL Bany of
the mbeardsor Faamplwdetcaibed hpegser vat i ve agents such as

et hyl or propyl n-hydroxybenzoate, and anti-oxi dants,
Bﬁx@ﬁéﬁ as ascorbic acid. Tablet fornulations may be

uneRahEfiARhge & oRsBfichl thher inﬁle[@r% 4 Yutksi®lkAit into, another compound
d|S|ntegrat%on and t he subsequent absorption of the
of faowia/@). i Srgrablti recthods fohcanvetmggabstitaintt imgt otha substeuents are

or .tg inprove their stabilit d/ or earance,, in
knog i e 25 @ SNAEPIRy B 3G SREIPITAY PEEAEET BeAt Emids group or
reduREPERMHI&hoBloupknown in the art. 10Conpositions for

oral use may be in the formof hard gel atin capsul es

i n Awrdreide thBingcA imay bicrsgnedticdnntojasthipareds by wsg odhavgsson’s
raléﬁhh giluent, for exanple, calcium carbonate, calcium
gp ospRate or kaolin, or as soft gelatin capsules in
WhiCimpoliedssit forgulan@y whkrefor &:SantiPlX &0is\ntady Malf@Tantde @dup or Z
. oil such as peanut oil, liquid paraffin, or olive oll
is & iatfaeteay b Pesnsr s som dhrerostoppondite earbexyHe agidy iThe totrazole may
be i IGREEH BRIy B PRAE TR B8 ohad QUL TS0 Ay Wi, may be
conwatet ox shewiithiyd Inyesthndaod methads hyhiclels thtromenrn converted into a
hydr oxypr.opyl.net hyl cel | ul ose, saqdi um al gi nat e,
etragBicYiTh tl-ogwﬁqz %@5{5? team'e %%@&ﬁvwﬁéﬁr&ugﬁ Hedesiof the
syntﬁés?soﬁr 6t88e@Forhe byl RO AIFRER of ?@P-@}%nb&ﬁiflt)ﬁbd‘. or
condensation products of” an al kyl ene oxide wth fatty
Progsils (for exanpl e pol yoxet hyl ene stearate), or
condensati gn products of, et hyl.ene oxi with long,.
chars ganRaeRe 50 Dofe SR gFOGeZiy o subsuRd Ring A
derif@Rt 6 e cR@iANd @?&QH_Y)? QLA uita®y sEBIHRBES BitérBftdREOBBI6h e
of ethylene oxide with partial esters derived from
compeundyofzfeirda ghnfodowes by spnwusen akthg sing dk geerraFpemie the

itol . | .eat : ' t f
corBRRL R TR G ot o R DERaPEBFR B o
carbexanidk &y heptiad ochentiydran aothy pedsamne! of abuplimpdeRan férakample

products of ethylene oxide with partial esters derived
PYBﬁan1fatty acids and a hexitol such as 25

po | . i , . i .
B B LR R Rt o T B AE o e PR s of e
tert-butghestattd givaci aespanad b&fortola (Bnkate Zde€O.Hor exanpl e
pol yet hyl ene sorbitan nonool eate. The aqueo
Sup sipns pmy al go contain one or nore prggervatives
(su S € O gr.e hydr oxybenzoate, N X
ant j’-Joxi dan Uch ad &cd o%¢%$cid), cofourifg
dYentls, fl avos |ndYéEe~ an 2sweetenin e
(sucR as sucrose, 30saccharine or aspartame)R’ N R
O ly suspensions may be fornul ated by suspending};ﬁﬁ”Br
active ingredient in a vegetable oil (such as afachis
oil, olive oil, segpne oil or coconut oil) or i?ﬂﬂ
mneral oil - 40 -"(such as liquid paraffin). The
oi RagiRponsiapnscrtany af ¢ oonblgs Aefinedhicrienti sugh agetiens.
such as beeswax, hard paraffin or cetyl al cohol.
Sweet eni ng agents such as those set out above, and
flavouring agents may be added to provide a pal atabl e
oral preparation. These conpositions may be preserved
by the addition of an anti-oxidant such as ascorbic
acid. 5D spersible powders and granul es suitable for
preparati on of an agueous suspension by the addition
of water generally contain the active ingredient

4 4
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10

20Syrups and elixirs may be fornulated wth sweetening
agents such as glycerol, propylene glycol, sorbitol,
W@epansane or sucrose, and may al so contain a PCT/GB2008/051199
denul cent, preservative, flavouring and/or colouring
agent. The pharnmaceutical coygpositions may al so be in
the formof a sterile injectable agueous or oily
suspensi on, which may be fornul ated accordi ng to known
pr r
G SoEbESEmillR) B B8 Rt PRk B BRI ARl o
pyritdae cbmpawmeispeen nentioned above. A sterile |nJectabIe
pre aration e a sterile inj g bl e sol ution
oD

{FEpEN §1i3’d:T¢5n1iZH laPOHB 8 %@dncapyﬁéﬁpéﬁfeelf’ LR O CRlgFQspyrazine
arm&’é (Igvg, Efart%leﬁ' B6Rb- o Hiord iffe fnid® kwgi & deMised followed by
1, 3- but anedi ositions r
remra\diﬂriofithstpirra’ecrtmg grgup brhbdsat nainolysiy obe miethyl hecthpk estanf a
conventional 30pressurised aerosol arranged to
di spense the active ingredient either as an aeroso

containing finely divided solid quuid drgplets
Converftf, @ 0'S Bropel | aptg
volatﬁi g 5Rd ®hyegag,ar bons drd@h pn nay

be usedrand the aerosol devi ce |§*cdhvéh|ent

arranged to di spense a netered quantity of active

i ngr edi ent . For further informati’ort &8

formul ation the Weader is referred t@hChapter 2602 in
[ al Chem stry (Corwin
ard), Perganon Press

The ﬁ%vmg schemeﬂlﬂisﬁrﬁléllf(bkw @frtaﬁpRﬂn‘gQX Vargmedheybe plepirell S Variables
conmbi ned with one or nore excrpients to produce a

shown Hifihe sehegeg are dafimedpr sandeeciatespreterl yn (hgropnigatoeliibie Hegiants
rt

dos BRI 110 9P coREBRTE A, HOGMREL AL Ehs ERMBLPL ot shown

in thie@thamal and Bxamipss hadyi lerustd tdpropars othict Rirgevneiaalslayid linking group
contaﬁ1 for ex nple from0.5 ng to 2 g of active 10

optigfyarithip APRIRIDGARMSNERN- appr opri at e and conveni ent
anmount of excipients which nay vary fromabout 5 to
about 98 percent by weight of the total conposition.
Dosage unit forns will generally contain about 1 ng to
about 500 ng of an active ingredient. For further
i nformati on on Routes of Adm nistration and Dosage
Regimes the reader is referred to Chapter 25.3 in
Vol ume 5 of Conprehensive Medicinal Chem stry (Corw n
Hansch; 15Chairnman of Editorial Board), Perganon Press
1990. According to a further aspect of the
present invention there is provided a conpound of
formula (1), (1A and/or (IB), or a pharmaceutically
acceptable salt, or a pro-drug thereof as defined
herei nbefore for use in a nethod of treatnent of the
human or ani mal body by therapy. 20We have found that
conmpounds of the present invention inhibit DGAT1
activity and are therefore of interest for their bl ood
gl ucose-1l oweri ng effects. A further feature of
the present invention is a conpound of forrmula (1),
(I'A) and/or (IB), or a pharmaceutically-acceptable
salt, or a pro-drug thereof for use as a nedi canent.
Conveniently this is a conpound of fornmula (1), (1A
and/or (I1B), or a 25pharmaceutically-acceptable salt,
or a pro-drug thereof, for (use as a nedi canent for)
produci ng an inhibition of DGAT1 activity in a
war m bl ooded ani mal such as a hunman bei ng.
Particularly this is a conmpound of formula (1), (IA)
and/or (I1B), or a pharmaceutically-acceptable salt, or
a pro-drug thereof, for (use as a nedi canent for) 30
treating diabetes nellitus and/or obesity in a
war m bl ooded ani mal such as a human bei ng. Thus
according to a further aspect of t he |nvent|on there

B T T o I 1 Y 4 R Va \ AN




5drug thereof in the manufacture of a nedi canent for

use in the treatnent of diabetes nellitus and/or
wok®@eiogm93i n a war m bl ooded ani mal such as a huP€FIGB2008/051199

bei ng. According to a further aspect of the invention

there is provided a pharmaceygi cal conposition which

conprises a conpound of formula (1), (IA and/or (IB)

as defined hereinbefore, or a

pharmaceutical | y-accept abl e salt @ a pro-drug

thereof in assgciation 10with ay R1

UQ%Qeutle@ qAccepbabke ex&rpignt or canrier forj

us@ Bt oducignglan inhibition of, D&SAT1 activity i ROam ]i

war m bl ooded an ggL, such as a hunin cbei ng. Accord

to a further aspéct of the inventi@ﬁgt ere is provided

a pharmaceuti cal conposition which coﬁgTises a

compound of formula (1), (1A and/or (I1B) as defined |7
her ei nbefore, pharmaceuti cal I y-accept g Ie salt,
or a pro-h reof, in associati o@g%(
har callMﬂgpggg?QSIecex0| Eah&*ek)fom
st he l'itus Jj[ j:
R ALY in an marn}blooded such as a hunan R1

bei ng. According to a further feature of the
invention there is provi dedHnarawet hod for producing an
i nhibition|of DGAT1 activity in a warm bl ooded ani mal ,
such as g, human being, in need of such treatnment which
conprises admnistering to said animal an effective 20
anount of conpound of formula (1), (1A and/or (IB),
or a pharmaceut icabl y-acceptable salt, or a pro-drug
t her eOf as d% hegltgrlalnggjt Qr €. ACCOI‘ dl n cidisosteres
furfher ‘u e of thexkmwention there is lprovided a
od Sp reating dirabetes trel | ijus a or obesity in
Nt Ppkooded ani mal, such as f&'h gn being, in need
of such treatnment mhlch conpri sest"adimmi stering to
said anlnal an effective 25annunt of a conpound of
formul a ( and/ or
phar né&%?ﬁl #930&88 éjb‘%egtﬂ élgpqthylwraenﬁ P dripgtives
t hereof as deflned her ei nbef ore. As stated above
the size of the dose reqU|red for the therapeutic or
ﬁﬁ?l%gtlc treatne tlcular di sease taﬁ%
N I‘é‘,"bhd
tr ated the route of dn1n|str tlon and the sev klty

of “tdne i 11 ness bei ng treased. PPeferany a 30 dai
dose in the range of 1-50 ng/kg is enployed. In d{ier\//

anot her enbodi nent a daily dose is in the range
0.01-50 ng/ kg, particularly 0.01-10 ny/kg, 0.01-
ng/ kg or 0.01-0.1ng/ kg. However the daily dose \/\/lllﬂHCOONH/EtOH
necessarily be varied dependi ng upon the host treaty@d™%
the - 43 - particular route f admnistration, a d the
severity of the illness bein treatgd Accordln mhe
opti num dosage may be det ePai the“ﬁ@acth¢o

who is treating any particul ar i enf. As stated

above conpounds defined in the pr¥es®gnt invention ar@
of interest for their bability to |nh|b|t t he act|V|ty

o o s RS he KN St AT ARG B O

range of di sease states including diabetes nellitus,
nore specifically type 2 diabetes nellitus (T2DM and
conplications arising there from (for exanple

reti nopat hy, neuropathy and nephropathy), inpaired

gl ucose tol erance (IGI), conditions of inpaired
fasting glucose, netabolic acidosis, ketosis,

10dysnet abolic syndrone, arthritis, osteoporosis,
obesity and obesity related di sorders, (which include
peri pheral vascul ar disease, (including intermttent
cl audi cation), cardiac failure and certain cardiac
nyopathles nyocardlal |schaen1a cerebral |schaen1a

] o - o 1 L L N N
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In particular, the conmpounds of the present invention

are of interest for the prevention, delay or treatnent
w@toodiosies es nel | i tus and/ or obesity and/ or obeSI/GB2008/051199

rel ated 20di sorders. In one aspect, the conpounds of

the invention are used for pygevention, delay or

treatnment of diabetes nellitus. In another aspect, the

conmpounds of the invention are used for prevention,

delay or treatnent of obesity. In a further aspect,

t he conpounds of the invention are used for

prevention, delay or aﬁﬁbnt of obesity relat

di porders. The inhik >
herer i’ may be appljied as a sole—zs t g
copbipation Wkth“One or nore ot her Subs Larjces and/ or

treatnents feithe indication being tméaveds Such
conj oi nt t r eat ment may be achi eved by way of the
si mul t aneous, sequentjal or separate adm nistration of
the i ndi Wichere AdoRpeniontssheane for sondeasatioaprocedure
Si mul taneous treatnent may be in a single tablet or in
separate tablets. For exanple such conjoint treatnent

Prepaeyiobef fienefd dilahnd {Vh bempoewit tppest(Rafg At abol i c
syndrone 30 [defined as abdom nal obesity (as neasured
by wai st circunference agai nst ethnic and gender
specific cut-points) plus any two of the fool | owi ng:
hypergri gl yceri demya g> 150 ng/digy 1,7mm ; oy
HQL;/[;4ON di orJl<1JJo3mb1/1 fo n and %80 ny di
B6r TI.29 - 44 - ml/jL for wonelP off on treatnmermtofo

| ow HDL (hi gh dengj#Vy |i poproteifd- Nihypertension (

> 130 mmHg DBP > 85 nmmHg) or on treatnent for

hypert ensi on; and hypergl ycenia (fasting plasnma BocHN

gl ucose > 100 ng/di or 5.6 mml/1 or inpaired glucose

tol erance or pre-existing diabetes nellitus) - Hel

International D abetes Federation & input 5 from

|AS/ NCEP] . Such cgnj oint treatnments may include the

f ||MMA@9 mai n caf e @rlgs rod) Amtl-qpe§mty therafji e

HNs Uy hﬁt ERat H;b wer ght B9 0s eff¥ct s,
f t ake, nutrientzabsorption o ay HN. .0
expendi ture, such as orlistat, sibutramne and the :f:
like 2) Insulin secretagogues including HN

Pm%%%ftonylureas (for exanple glibenclam de,

pi zi de), prandial glucose regulators (for exanple
repagl i ni de, nategllnlde) 3) Agents that inprove

incretin ac or exanpl e di pepti dyl pept H
bnhi bi t gre, @P-1 %nl sts); 4) ul,
/igéﬁiti g agents inclUUPPHY PPAR§amma 4gojji st’s (for
HN"e P e pi ogl i tazone and r03|gh44 g and agents
i\ Fsonbi ned PPARal pha and ganna a y; 5)

Agents that nodul ate hepatic gl ucdseNbal ance (for
exanple netformn, fructose 1, 6 bisphosphatase
i nhi bitors, glycogen phopsphoryl ase inhibitors,
gl ycodgshemy Atdh Rsectlonrnalkend fonidbhétbysyraghaiaakdonaseves
activators); 6) Agents designed to reduce the
absorption of glucose fromthe intestine (for exanple
Ana E25R88Ane caflbe GRS dMRL thP b?dé@ﬂ‘ﬁreh@&r%@@gg@r @hh@t@nsen
Iucose by the ki'dney (SG.T inhibitors gents
C. Wd&sngn@ddﬂ\& Mpldalt QHR & Sroptlicetiioniate, @Oﬁﬂ,oﬂ@,da 3) 109-116,

h for exanpl e al dose reductase

ﬁnq%ﬂﬁp % %ﬁﬁbwﬁ%mﬁntl dysl i pi daeni a agents such as,
HMG CoA reductase inhibitors (eg statins); 25PPAR
a-agonists (fibrates, eg genfibrozil); bile acid
sequestrants (chol estyram ne); chol esterol absorption
inhibitors (plant stanols, synthetic inhibitors); bile
acid absorption inhibitors (IBATi) and nicotinic acid
and anal ogues (niacin and slow rel ease formnul ati ons);
10) Anti hypertensive agents such as |3-bl ockers (eg
atenolol |nderal) ACE |nh|b|tors (eg I|S|nopr|I)

~ 1 e o, y L Y Y
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antiplatelet agents (eg. aspirin, clopidogrel);
anti coagul ants (heparin and Low nol ecul ar wei ght
wa@e@bogues, hirudin) and warfarin, 12) Agents REil/GB2008/051199
ant agoni se the actions of glucagon; and 13)
Anti-inflamatory agents, sugfi.as non-steroidal
anti-inflanmatory drugs (eg. Saspirin) and steroida
anti-inflammatory agents (eg. cortisone). In
addition _to their use |natherapeut|c gedi ci ne,

cgnpou ds foor mul gnd t hep
ar mag |ca Ly-acc ﬁ bl e §alt$ﬁ;r alSOWMse*%T:fﬁ%
arnachgnga togf sin t he—ere V] | dhnent —amd™
HO" st andar di sation of°"if vitro andi® vivo test systens
for the eval uation t he effect f inhibitors of

DGAT1 activity in |laboratory animals such as cats,
dogs, rabbits, 10 nonkeys, rats and nmice, as part of

the search for_new therapeutic agepts. In the
above ot hero‘ceut baGlc), C | moce SN AN -
mefhod gar and nmedi cament man féE?ﬂ?e Leaturesl

o et ™We, particul ar and prefserred enbodi ment®¥ f
pounds of the invention described herein al so

apply. The alternative, particular and preferred
enbodingnts o; the i nvention described herein al so

apply to a conpound of 15formula (1), or a

phar mac utlcally acceptable salt, or a pro-drug

t hereof As ifitfopted above, all of t he conpounds, and

their c ndPng phar maceuti cal | y-acceptabl e salts,

ar in inhibiting DGAT1. The ability of the

conploynds of formula (1), and their correspondi ng

phar maceuti cal | y-acceptable (acid addition) salts, to

i nhibit DGAT1 may be denonstrated enpl oying the

foll owi ng enzynme 20assay: Human Enzyme Assay See, for

exafphane Aht Reavdon erieineAppd noatinoethiAGy 12006 A0d d@HGitives

The in vitro assay to identify DGAT1 inhibitors uses

human DGAT1 expressed in insect cell nenbranes as the
PreRR#WHRf $GL(I()Rospouniiypes AGASE C 8diRind 898, 95,

2513018-13023). Briefly, sf9 cells were infected with
The felisoribi Aeiemeb dbusiratgihowscarioint Ring iChendlimeg i3 DEAmYs r@@dbmgrepared
Varlggl%g & Eo%gnz nqﬂg scrfl%%l\ése gf’rg(fr%gﬁge&s grr %aglﬁ)aetr%ntg%’letlei énn re%? l q’the
varig@its d&0Hbed lwifélfl @61 the BordpouhdCodthedndeh¥os Ushowgod cﬂféhﬁ’sﬁy to that

The nmenbrane fraction at the |nterphase was col | ect ed,
shovg ¥Hi&g schemes and Faamples Mag be ¢s¢d torseae othonaperyariants and linking

o ERT LS e TR | By ol ogy 1065, 209,

98 102) . Compound at O. 00002561M(or 0.003i 1M - 33

(1) WI Sq;)loﬂgcquﬂ_f ()mnﬁakltli@ncallc %@g Ci s cyc %anlen(g lilsb ? n structure C1)

6L/ [
R M2 S To0r AUl 1. 3y uiedR cin CE RO 0T fIOh These may
be b(aimsst@ti\v(edlZ)mnéd:lmnmevwetdhna th¢ beronats sstyrsd 68 L using standard

acetone of 1. ot her tone.c entratio

procG AT SO o Bty g o oo A% B aeEgheme

c1-8pl ume of 200 ill in a 96 well plate. The reaction was
started by addi ng 14C ol eoyl coenzyne A (30i AMfina
concentration) and 5 incubated at roomtenperature for
30 m nutes. The reaction was stopped by addi ng 200 pl
2- propanol : heptane 7:1. Radi oactive triolein product
was separated into the organi c phase by addi ng 300pl
hept ane and 100gl1 0.1 M carbonate buffer pH 9.5. DGAT1
activity was quantified by counting aliquots of the
upper heptane layer by liquid scintillography. Using
this assay the conpounds generally show activity with
an | C50 around or 10 below 10 JAM preferably bel ow
1004 (i.e. 1C50 <10 JAM, preferably <1 JAM nore
preferably <0 1[tM partlcularly, <0 05 [tM and hor e

. N N A AN ~:r L o ]
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Exanpl es 21 to 54 showed respectively |1C50= 0.271AM

0. 0671AM 0.0961AM |iAM 0.11AM 1.51AM 0. 311AM
wQ2®3844ad4 0.11AM 0. 0321AM 0. 171AM 0. 271AM PAT/BB2MB/051199

31AM 0.961AM Exanple 36 = 46-67% i nhibition at

101AM Exanple 37 = 47-50%i44i bition at 101AM

2.41AM 31AM 1.2IAM 0.951AM 0.211AM 0.0661AM

0. 0931AM 0. 0351AM 0. O471AM 250. 0561AM 4 41AM

.574AM 0.61AM 3.4 w (@.J,AM 4. 61A|\/l 31AM -
)55_t_o_6_4 & o > (CH)

H 2

anple)58 = 15-31% N |b|t|8 a&R 101AM o71 EHy, >/-—o

( Exanpl®e 5 - no data); 0.121 AM 0. 091AM O. 15pM
81AMc10. 181AM 0. 671AM B%anpl e 65 showed an 150=

781AMa aé% AM 30Exanpl e 67
showed I A 68“6 8“'“ ST on at
101AM Exarrpl es 69 and 70 showed respectively | C50=
0.41AM and 1C50 = 4. 91AM - 47 - The ability of

t he con‘poun/Q “fornmula (1), and their corresponding

phar paceut i cajl)tl\/ylr"accept able (acid), salts, to inhihit, o
ny f wether be dem)nat dAgrrpleoyﬂ}_g t he ' \ﬂ/ﬁ/
i ng whol e cell a%3% pasur ement  of °

gl yceride Synthesjs<ir HuTu 80 Cells 54 80

cells were cultured to confluency in 6 well cpdat@Sreprifenteyirans
m ni mum essential nedia containing foetal calf serum

For the experiment, the nediumwas changed to 0, DIFER Bett
serumfree medi um and e oe pre-jncubated with

5O ('f i nal~{goncentration._._ o
De novo |ipogeresi S was e e\og/ﬁ/
by t he additi i)f .12 mM sodi um-eleate plu
[i G/l 14C soffium ol eate conpl exed to 0.03 SA to

each |1 for a furt er 2h..TeceIIs wer e. washed
i gc@%ﬁﬁ% Kepefqneicagms xRy Aranr prd&ster piargpediate
sodi um dodecyl sulfate. An aliquot was renoved for

protein determnation using a protein estimation kit
(P@pbftn@ﬁ) Cba%eldthyhestﬂélaﬁbtﬂo@bscxﬁbd_dawWO(Zﬂ)O4/Bi4675.5. Chem ,

193, .26 75 Th S were extract i nt :
¢ hE et ELE ot orenB Sonbomara kB Masafbe dircety
obtali3BleA0a the uRkistifRed BtéroUEH cdip@inldd Pt Srétho @Rﬁl?roﬁmﬁ’er suitable
hept ane 15according to the nmethod of Col eman (Met hods
alterinpfiven mpirdic detyodusodat anxgdicr 9@eq outhe sbetiriguisi ¢ phase
was coll ected and the sol vent evaporated under a
stream of nitrogen. The extracts solubilised in
(i) i s Fohexaprinds 6f foemaki (t) (PFhikh Ring d ik phels/1 SePRAIR G pheayl
nor mal phase hi performance |iquid chromatography
many ﬁpnrepnaeumf@rraﬂ%tewe spthsditerpiyie, o1 can be made hndnaddgynind
[
inr T G PR n M b RUTL AR B s RE BERY g
couflBg: 15: 1), flowrate of 1 nml/mnute according to the
met hod of Silversand and Haux (1997). Incqrporation of
radi ol abel into the triglyceride fraet was analysed
using a Radiomatig Fl 0o-one Detector (Pa

Br.CoQrected to the C machi ne.pqgH Exanpre Fhe
@ OW ng €xa chor iHustration purpQses_and
3 Qbr)i Nt ended i r}HO the scope of this CHa),

appllcatfon Each eRenplified conpound represeng
particul ar and i ndependent aspect of the invention. In
the follow ng non-limting Exanples, unless otherw se
stated: - 48 - i) evaporations were carried out by
rotary evapdﬁ%@?@&x%ﬁ@@?“WéH@%eﬂﬁﬁbéggdﬁgaQﬁd wor k- up
procedures were carried out after renoval of residua
solids such as drying agents by filtration; (ii)
operations were carried out at roomtenperature, that
is in the range 18-25C and 5general ly under an

at nrosphere of an inert gas such as argon or nitrogen;
(iii) yields are given for illustration only and are
not necessarlly the naX|nun1atta|nabIe (iv) the

Y . o " o - a1 S
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(vii) mass spectra were recorded on a Finnigan LCQ Duo

ion trap nass spectroneter 20 equi pped with an
web@ensaspray i nterface (LC-MS) or LC M5 syst eP€T/GB2008/051199

consi sting of a Waters ZQ using a LC-Agilent 1100 LC

system  (viii) 1H NMR neasufgnents were performed on

a Varian Mercury VXR 300 and 400 spectroneter,

operating at a 1H frequency of 300 and 400 and Vari an

UNII{E IfénlbeCf' qganéﬁo?@%gﬁngﬁgﬁ’aﬁﬁl 49 rrla“:flc%ubs(l?ﬁ?ern \!Vﬁ'lgh are
requenci es o , an respective
com@&(ﬁiemmhahe shActidnscoatdRiogs,\be s d suitpblmle/uvtﬂg grbep shwe rbtorﬁ@, iodo
t er nal ndard. Protons on heteroato ch as NH |
or tr} -ACH F‘H{l ayhisd ?ih‘F%PVFfé‘ifg]PfOe emwﬁpagﬁleg?ée@nm ‘%IWUVG by
stan@4Hd ns@ibdsheref ore be mssing. (ix) HPLC separations
were perfornmed on a Waters YMC-ODS AQS-3 120 Angstrom
3 YXobb@hrhone 6 aad VAL extimdDeidanapfordoylSpd tdeatyligsouny is possible
c HPLC
a theél?tmfah%%ﬁl&g R dfiounh Stadird ofsy i deaodb g fogxample
tAdoMRRb HRRRRS 8rddp WRinPAfNum BRe Y4 11D R 8118k &by
utral HPLC was carried out using - 49 - gradients
quervhmmtm apapeptite dgpbbaldN and nobi | ephase B: 5 % ACN
+ 95% 0.1 M NH40Ac. (x)Reactions perfornmed in a
m crowave oven were run in a Biotage Initiator
PrepaRtioh bfitnul 5\ MdompBuid iipes (Rihe ehaf Riak Blomencl at ur e

my

sof t war e packages, such as. ACDNane; ACDLabs Name
() Relleasaltgnggye spALsHGe © f Quuki lepgngma Woheterocyclylphenylboromc
Vi
s e D e e B By R e sl Riqy. s
interidNAcetsahert usel én Ao tlenpsinBocicaots-tb gtydre ypiay bamyounds of the
Bri peSat urated sol ution of sodiumchloride in water
formpdsnoyi ne Serum Al buni ne 15DCE1, 2- di chl or oet hane
DCMDI chl or onet hane DEEDI et hyl et her
DI PEAN, N- Di i sopr opyl et hyl am ne
DVAPDI et hyl am nopyri di ne 20 DVFN, N- di met hyl f or mam de
DVBODI net hyl sul phoxi de
Dppf 1, 1' - bi s( D phenyl phosphi no) f errocene
EDCl 1- Et hy1- 3- ( 3- di et hyl am nopr opyl ) car bodi i m de
hydrochl ori de 25 EDTAEt hyl enedi am net etraacetic acid
Et OACEt hyl acetate
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Et OHEt hanol FAForm c acid HOAcAcetic acid 30

HPLCHi gh- perfornmance |iquid chromat ography
wWOoREbloses - Vadswor t h- Emmons HzHertz - 50 - PCT/GB2008/051199

| PAl sopr opyl al cohol i Prisopropyl LCLiquid

chromat ogr aphy m CPBAnet a- chypor oper oxybenzoi cacid 5

MeOHMVet hanol MHzMegahertz niLMIIlilitre MSMass spectra

NMWN- et hyl nor phol i ne 10 NVPN- et hyl pi per azi ne

NVMRNucl ear nagnetic resenance OAcacetate PhPhenyl

PyBOPBenzotri azol - ") [t ri-pygrolidi nophosphoni um

15hexaf | uor ophosphat®

PyBROPBrono-tri s-pyrrolidi ne-phosphoni um

hexaf | uor ophosphat e RTRoom t enper at ure satsaturated 20

TEATri ethyl am ne Tftrifl uoromnethyl sul fonyl

TFATri fl uoroacetic acid

N\
TfO,)O N
j?:g— Pd(dppf)Cl, / o (TFO,) Q/f \ o /|l:< i
= N_—<\ ; N_—<‘ \:/ 57 Ng
R O (ljl

Pd(dppf)Cl,
N\
‘>— (CH2)
O O ;
/

KOH, tBuOH

o)

N (GH,),
N= . . HZ;
R R

Scheme C2-A: Reaction scheme for biaryl variants

H,N

In Scheme C2, R and R’ are any of the claimed aromatic substituents which are compatible
with the reaction conditions. The phenol is converted into the corresponding triflate with
trifluoromethanesulfonic anhydride and a suitable base, such as triethylamine, which also
results in dehydration of the amide to the nitrile. The aryltriflate is converted to the
corresponding boronate derivative followed by subsequent Suzuki reaction under standard

methods with a suitable palladium catalyst, such as 1,1'-bis(diphenylphosphino)-
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THFTet r ahydr of urane TLCThin | ayer chromat ography

25Tsp-tol uenesul fonyl Exanple 1: {trans-4- 446-C
w@edansmes 3, 5- di net hyl pyrazi n- 2-yl ) phenyl | PCT/GB2008/051199

cycl ohexyl | acetic acid - 51 - To a solution of

Internediate 1-1 (363 ng, O0.86_nmmol) in DCM (30 nl)

was added TFA (3 nL) dropw se. The col orl ess sol ution

gradual ly turned into pale yellow clear solution. The

t . .

ford o e 8 B B BRI PR ide in
tert-pit@0ol ¥@sults il h}ldrNIyEis(oﬁﬂfé d&tdzanm&ﬁ)@) 6 1.22 (q, 2H)

1.59 (g, 2H), 1.85 (s, 1H), 1.94 (d, 4H), 2.23 (d,

2H), 2.58 (t, 1H), 2.62 (s, 3H), 2.84 (s, 3H), 7.37
g:bd 2H), 7.58 (d, 2H); mz 368 (MtH)' ;rgerrredlate

ezio Butyl {tr (@A, (Tf0,)0
l@ barmil M) WPy azkh- 2- 10y|<) @ G‘

0]
ohexyl | ace & To & sol ution of PyBOP (717 g,
mol ) and NHZCl (196.6 rTg, 3.68 mmol ) in DWF (50 m_)
was added Internediate 1-2 (390.0 ng, 0.92 ) and
finally DI PEA (0.80 ni, 4 59 mol) to |Pﬁ‘i"‘tf?'zmlg t he
The solution was stirred for 5 h at RT. The

react QU
reacti on/ o, by the addition of sat Na2
and extrygcye pf'uene (B%200 m).
or gani cs rerwashed with brine and wat ed v'e?r
Na2SO4, filtered and concentrated under reduced

pressure. The cfude material was purified by flash
chr omat ogr aphy using Et0Ac (20-60 % in petrol eum

et her ., aporati on of pure product fractions gave
title co n\%)%% as white solid. 201FI NMR
(400 \ (g, 2H), 1.47(s, 9H),

1.50-1.64 mRZH)RlH%OZOO(m 5H), 2.17 (d, 2H),
2.56 (t 1H), 2.67 (t, 3H), 2.98 (t 3H), 5.43 (s,
1H) . 33 (d 2H), 7.52 (d, 2H), 7.81 (d, 2H); mz 424

(M- I r :
6- {4 I t rans- % fnfétgergt %dtt%&sc%ngexfg&bﬁ%gﬁgflgﬁexyl | phen
yll -3 5- di net hyl pyrazi ne-2-carboxylic acid 0)- To

S nterned te 1-3 (0.530
In SShEik &b E L i ROl R BT BB LU itveHE W o
com}@@t?oléwlt'hrtﬁéjre%&tldnoéd%ftﬁﬁper ature for 5 h. THF was

renoved under vacuum and the aqueous resi due was
acidified with 1M HCL and extracted with Et0OAc. The

... organic layer was, dri.ed throu hase ar,at or . and
(i) CorBhevet Sampt e o8 Fmule f B BE0HEe PERaNgE Y isB
prep%atmﬁﬁn%n%ﬁ@@ 1Mned%]1§Bcﬁerﬁe &2-vtl éénW@l‘i)OO4lb44§555 -

(s 1.57 (m 2H), 1.79- 101. (m 5H), 2.15
releyagt setpns of whick ashefehy mw)rporztevlcby(rgfereeps) 2.97 (s

3H), 7.33 (d, 2H), 7.48 (d, 2H); mz 425 (M+H)'

Internmediate 1-3: Ethyl

6-{4-ltrans-4-(2-tert-but oxy-2-oxoet hybcycl ohexyl |

phenyl | 3, 5- di et hyl pyr azi ne- 2- car boxyl ate 15
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0)- To a solution of Internediate 1-4 (0.580 g, 2.70

mol) in DVE (22 nL), EtOH (12 nL) and water (5 nlL)
woer®asides | nternedi ate D (see after |nternedi BEAEGB2008/051199

1.244 g, 3.11 nmol ), potassium phosphate, tribasic

(0.688 g, 3.24 mmol ) and PdG(dppf) (0.119 g, 0.16

mmol ). The sol utions degassed with nitrogen for 10 mn

and then heated in the mcrowave 20 oven at 140 C for

20 mn. Additional anounts of Internediate D and 0

PdClZ(dppf);was added to drive the reaction. The

30 min. (The ethyl e&ter can be hydroly
| ongi ng the heati me and adding 3 ¢

shat e, to give
pedihat e 1-2.) 25The s were conbi n
Eﬂ’ hrough a gl as e/ funnel and Sl g
emal ni ng bl ack ré¥i due was di ssol ved i'h Et OAc,

washed with 0.5M HC1 and extracted - 53 - wth
2xEtOAc§ The conbi ned organics were dried through a

phase segparator and concentrated. The crude was

purified by flash chronmat ography using Et0Ac (0-50 %

i n heprane as eluent. Evaporation gave title conpound

(1.063 g, ¥80% as oil. 1H NWVR (500 MHz, CDC13) 6

: 22 (m 2H), 1.42 (t, 3H), 1.47 (s, 9H

1.49-1 (m 52H), 1.80-1.95 (m 5H), 2.16 (d, 2H),
\ (m 1H), 2.66 (s, 3H), 2.81 (s, 3H), 4.45

) ,\7.30 (d, 2H), 7.53 (d, 2H); mz 453 (MtH)'
| ¥ regf ate 1-4: Ethyl
Brg- chil or o- 3, 5- di net hyl pyr azi ne- 2- car boxyl at e O Cl 10To

o ber e TR BB RS, for3nrdfils Sorgolbs L) o

nmol ). The reaction was heated to 150 C for 10 min in
the m crowave oven and cooled to RT. To the reaction

mi ¥ihadeubla boadimey baasdiecd ot amujtabladtagaén hragusesiesnd the
s R ol B N SARCAD. 3L AR ot

procktdbh catvieosimat atha proyn st e Oottatd@hccduplib M s appropriate Ring
15el uent to affard the title compound (0.18 g, 73 9.

A (eg4PKFRIEEBAMAMND. CDC13) 6 1.43 (t, 3H), 2.68 (s, 3H),
2. e Q?@loﬁ‘é?banofe rﬂ@y 6&@01%’6%@ 1 the gisanrMsblketone and the double
I nternedi ate 1-5: hyl

bon@rcsludidwttalsyitatge Giﬂg)@ I.b, tBe wmw:scqmsinhtz cisreand-tras-bissaptratseparated

0O Hc)J. To.a . sql uti | nt er medi a 6 0
ehreppgiog i R teri g Bhocut Rl Bhe il Sauau e Ak Hidyae
whidhcanR-oXid1¥8al td thelhed, Fea&KahPle Witk biéiR adshdh&ad eshvieRed to an

reflux for 4 h. The solvent was evaporated and the
esteis fQicRxampscRuiEtt-twde apd ithef diecngyrans-dsemerh senseatesyr aphy
chro a't% ﬁt}%@& Agg @\% fﬁs r a(i}ﬁ gee%so (ltolﬂg%fon of the brarno into

on o pure gav

the {ok6kht@ for MBupldg t%hea@pwfpria% Bzmglpo(/e D PERinc) Eds&ﬁp@mdde
fromthis reaction can optiona IIé»be used directly in

t h&onempangdpofube heimulyp (Y ) inivwhieh Bing B 1y Rhoryl andRing & is 2
cycl%ﬁ% 1’§tr%(}}§:?10ér?£ th%g%m?ﬁn }_g'be{a%hle%g% th_r&i%i?%é%rﬁnré Iﬁa'f%eé‘.al coupling.

1-6: Et hyl

2-{[ N-(tert-butoxycarbonyl)-L-al anyl | am no}- 3- oxobut an
oate
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00O0YNO Internediate 1-7 (500 ng, 3.2 mmol) and
BOC- Al a- NH2 (843.8 ng, 4.5 mmol, CAS 85642-13-3) were
w@eadwemsties a round bottoned flask, seal ed and be€CkGBRI0SMS51199
with argon. Dry 5 toluene (30 nL) was added via
syringe and the resulting hejgrogeneous mxture was
stirred at 90 C for 10 mn to get a honbgeneous
sol ution. Meanwhile, the rhodium (I1) octanoate diner
(62.3,ng, 0.080 nmmol, CAS 73482-96-9) was dissol ved in
tolueRe (5 nL) and put on an ul tWNasound bat h fo
mn, 7 i ne Rh-di sper si g‘rl>Jm S sper
t hen—afde) \@v pto the.rea on ﬁ (a
i N Tervescence was obsefv&d).=X0 Af?*@r
stirring another 20 mn at elevated tenperature the
reaction m xture was concentrated under reduced
pressure to give a black pasty solid. The N-H
i nsertion product could here be purifieg or taken
directly to the next step. The crugle was purified by
flash chromat ography using Et 048—20-80 % in hepfane
to afford the title conpound (850 8 (CH _2§
(dlastereonerlc m xture) as ay i Nz}ﬁ"( °
(MrH)' . 15 Internediate 1-7: EthylN
2-di azo 3- oxobut anoate 0 O N Pol yner - bound
tosyl azi dgchdrke €5: R@acﬁoﬁ‘m{e}ne(fbyé’ﬂl&@lan{lﬁ)@ddrﬁﬂtsl 4
mmol / g, prepared according to Merz et al J. Org. Chem
2001, 66, 2509-2511) was swollen in dry DCM (40 20

et oacet at e
Tl PG R FRERREAL bt usdgSloa sl Pifrie iR argotrsyusing

coppem ab¥ede 6d th mbr@edu@@dﬁﬂlbb@bmewot YOTRA, KODMGMALAR. Li, D.

solution. The resulting m xture was then shaken at RT
Bonppde (G- KiltikoBekh- Bikem Tffhéeff e03; dH13h38p1rdde™ conpl et ed

by TLC, typically 6 h. The supernatant was filtered

off, then the resin was washed with DCM (3x30 nL) to
@i)ri mB@zamﬂctameﬂbﬂvmivembﬁbuﬁnla (M enay a pidparcdbyxdnd fogy weith

t hen 25evapor teﬁl (1) dryness to a%ifo rd the title
pPhgly

prep@@ﬁxﬁgﬁmo 1ng1t J}ateré@dyaéq: Cowelom (sce W@ 2007/Q°H9RR relevant
t,
sectgfiP OB %% nabapPr A Serekel i s Sfdmindeeddnd
conhtad atd drd reonadel for tcourplngi to the gpipramatgRingA (r.@perazires
méCl ad::k et al, Thernochim ca Acta, 386, 2002, 73-79),
CcOMBP¥"%arri ed through to the next step as crude
products. 5 Preparation of Internedige D
Intermediate A tert-Butyl ()n(
[ 4- (4- hydr oxyphenybcycl ohg lenej \ acetate 01< HO To
an i ce-cold sol ution of O

1) in THF (375 nl) under N2

was added NaH in mi'w oil (3.28 g, 79.3 10 mol) to

give a thick suspension.
Intermediate C5

Compounds of formula C5 may be made as their ester derivative according to the

process shown below in Scheme C3, or analogously thereto.
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In a separate flask NaH in mneral oil (4.06 g, 98.0
mol ) was suspended in dry THF (375 nL) under N2. The
waepesddn was cooled to O C and tert-butyl PCT/GB2008/051199

P, P-di net hyl phosphonoacetate (16.82 ni, 82.32 mol,

CAS 62327-21-3) was added caggfully. Both m xtures

were stirred for -15 mn before the ice-baths were
renoved. After 2 h at RT 15 the ketone sol ution was
transferred to the ylide solution via syringe. The

conbi ned @i xture was sid rred under N2 overnilght. The
reaction was quenche by the addition ofweten 1100

extra ed wi th Et 0AROEBXx200 nl). ¢ conbi ned organic
| ayer was washed with brine (2x2rrL) and dried

t hrough a phase separator. Concentration gave
20product as colorles® oil (24.6 g, 99 %9. 1FI NVRG 500

MHz, CDCl1l3) 6 1.5 , 1.55-1.65 (m 2H)
1gtze@e07(m 34 >p. 2907 240 (m 2H)
1H—3-980- 3. 96 (M 4. 60 Hs PdiH),

6.77 (d, | g (d, 2H).Wz_287*(

251 nt er meq tert-Butyl

[trans-4- (4~hydr oxyphenybcycl ohexyl| acetate HO - 56
- off through Celite and the organic filtrate S
washed with water, dried through a phase separator and
concentrated to a colorless oil (4.02 g of cis:trans

m xture). The crude m xture was purified by chiral
HPLC (neutral) usihage& 3CBicptlpadtanaa(iast®Ox50 mm) col um
and 100 % ACN as nobil e phase. Purification gave pure
trans phenol (2.88 g, 68 5% as white solid and al so
PUIRNEotin A RIOR hs CHIMRyAstal dnsd1Sg2Ed RPStinda®Pp@E&dures such iSH

confirmed that the wanted (nmjor) i somer was trans.
redugign 5o capisto tmp@ldlngwicqhozow@mm@m)of this #ppa lpagpg group

such(za[rg)tosyggt%éil ﬁﬁ%ér{g( this % cyay fﬁﬂlngd gﬂlﬂ?@}féls.?g& 7gggg%tlon all
by stan@&d (ikthalls) to dBhipodB®s s(uM'l H) €5 wiRrdinher nedi ate C

tert- Butyl [trans-444-f [(trifluoronet hyDsul fonyl ]

ox HopHeHY Ingy el REng  1s Oéb%rttb%blczﬁl@ﬂﬁt octgng=1,4-dpyl rgay be

diate B (2.86 g, 9.85 mmol) in DCM
prep?ggma)%ﬁéuga‘gjg%&g%yn dine 15(1.59 ni, 19.7 mmol). The
solAdamantyhderivatiotedf formela (i mapat prepactd by analogy with

e S L T o B,

sectl‘Uﬁ§ arcGHERY qn&ﬁ‘ﬁorﬁ@@ b&@@f@?e’n@é} Wﬁﬁhsﬁs id’dﬁﬁl@edfa‘i’lﬁ c@gvéﬂeﬂ to the
he reactlon was quenhched w 't diluted wt

borOII)@M fancbuptis g tdtheiapprogrista Range 4 (N@Himzlaﬂ)d bri ne. The
organic | ayer was dried through a phase separator and
concentrated. The crude 20 product was filtered
through silica using 8 % Et0OAc in heptane as el uent.
Concentration of pure producl fractions gave title
conmpound (4.06 g, 98 % B\B ; ystalline solid. 1H
NVR (500 MHz, CDCl13) 1 FYZ 2H), 1.45-1.54
(m 2H), 1. 48 (s, 9H), 1.79- (m 1H), 1.89-1.95
(m 4H), 2.17 (d, 2H), m 1H), 7.20 (d,
2H), 7.28 (d, 2H);

Intermediate C7



10

15

20

25

30

Internmediate D. tert-Butyl
{trans-444-(4,4,5,5-tetranet hyl-1, 3, 2- di oxabor ol an- 2-

wQq Dphesmbi cycl ohexyl | acet at e ol< - 57 - To BCT/GB2008/051199
suspensi on of PdC1l2(dppf) (0.93 g, 1.27 mmol, CAS
72287-26-4) in dioxane (135 4g-) under N2 was added
Intermediate C (17.9 g, 42.4 mmol ), TEA (17.7 nL, 127
nmmol ) and finally a 1M sol ution of

4 )
AR e P T e
such/asithosealeb@ibetl abd @ apbemgdeby hededurcavwkich lateyscbdctda fHi20.
xtracted with 2xDCM and t he

aqueo s Solut on was
Stang%fﬁﬁ alé?ﬁ tchyigpes. &Fﬁﬁ@au%w%la@ ﬁreaanﬁﬁg%s Qdpaparhssis of
kno @ dstﬁ%?eﬁﬂit srlﬁh%dcotnﬂ)oﬁn@é ?&hni@ﬂu&s whicRaf: d‘e@EI‘?J'Qato‘i’ HhARMEA in the

usi ng % Et OAc 1 n heptane as el uent gave t
refemoqqs@mm gbbge, br ¢gchidijuéd whshwtd anelqgousierthe above de&d%i‘tNd/R
proc%g%g o%/gllte’ TS 111T) Qgsc%fb% 1 1%1% %{‘é@ﬁfs Hi’h%@a ergé?%er %)Eﬁrred to
Advancjea (§l_r|)%an13 Dhem?std652 EaftionNby jéﬂ)y MZrcgﬁnﬂ MicR4d Smfth/Bublished

nmz no ionization.

(d : anpl e
by JghrsWleyret 69118— 3, for rgam@alzgug@n{cQ n@rmu@mq@ﬁm@ e pdagonts.

oxQet h IIc hen e-2-carbox
ot L 4 S P R RS EEP d
alsoWwasclagd Ql@bs@M%%ré%d@as &p&ateﬁﬁ@ép)ende—ﬂfésﬂelﬁ of the, inGentidd. In

mmol ), EDCL (20 ng and final
paﬂ%kﬁh&ﬁ@%@%@ﬁﬁﬁlc&@f (fqrimﬂg (IVo rr1a1y ferrpe fu@@s indepaudgyt gepect of

the h0&tRA! FIARBMPAS el J{ehggtl\aets OBI%rﬁﬁﬂE@%gF gﬁe()lffoﬁqed further

was concentrated and purified
aspeEvefixbe atvieotiorand co- 20 evaporatlon with toluene gave
title, d (22 1 NI\/R 500
6 I Y?lélcaiggi%eu{hﬂre(%sﬂit insorigg ]‘zqﬁea@my gngod hsgcip .W%ay be
nece’é@r%/ dgsu?a@le(tg fpr(?t@t'an% sé‘t%ltgfegggoiﬁglsm égﬁlp%%rl)ﬁ 71%Ke§1nst§t@es where
protdd#jon 1§n<&¢ss(ady orXidpirabic 9@ k(ngwn]tda-l):hosﬂ_ 8ki8ad {msthe mﬂ) 38 amt guitable
meﬂ%%ig fﬁgrt %“g‘(& Bm&ec%?nﬁr‘i’%’ntéo‘%?i g‘gqt?ﬁ'?ﬂ% FETUR 8381 Beptethin qecqrdance

Wlth'stéf—ﬂdﬁﬁi PRIERY éﬁﬂf liINEtrdti 6REROX ANHH8ene, ProtectivBdrods in Organic
was synthe3|sed fron1Exaane 1 using

hi s corrg6
Syn&mﬁ$ﬂah Hiand $ess.d998kscri bed in 5lnternediate 1-1

15 PR SRR e §F yllPon Enithy Al fe Bthdly ne

litergtoie atidnowh.t6 thelsk@Gd(diemBths apbr&ptidicifor 2d) nem%vdﬂonhéSl&otectlng
1H), 2.58 ,
grou(prPQ gu%_%lonﬂ_qq);h n%e%lggis (o.mg 'chs)sengsg 3§ tql_%ffecj_ Wnov,al gﬁthe @rotectlng

goﬁ@%f%§%§§n14ﬁp%%%%%$% %%gg é&%ﬂ%ﬁﬁgﬁﬁ ﬁ%yra2|n 2-yl)ph
enyllhlis, itseattolts xndlhdee ftr gt dmplengbhyd sichas amino, carboxy or hydroxy
it may be desirable to protect the group in some of the reactions mentioned herein.
Examples of a suitable protecting group for a hydroxy group is, for example, an
acyl group, for example an alkanoyl group such as acetyl, an aroyl group, for example
benzoyl, a silyl group such as trimethylsilyl or an arylmethyl group, for example benzyl.
The deprotection conditions for the above protecting groups will necessarily vary with the
choice of protecting group. Thus, for example, an acyl group such as an alkanoyl or an
aroyl group may be removed, for example, by hydrolysis with a suitable base such as an

alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively a silyl
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Thi s conmpound was synt hesi sed from Exanple 1 and
al pha- am noi sobutyric acid nethyl ester hydrochloride

W@ 2AF098028-41-8) using simlar conditions as PEI/GB2008/051199
Intermediate 1-1. 15The internedi ate nethyl ester was
hydrol ysed to the corresponding acid using simlar
protocol as described in Internediate 1-2. 1FINVR (500
MHz, DMSO 6 1.04-1.14 (m 2H), 1.31 (s, 6H),

sroup it s Q1o Tr S5y b ey, g R g B oy
aquéduy Aciflsor BHyylmet35 gfcmp saH) as b&yl doup may e, remoted], (o,

2 7.77-7.8 (br s, z. 453 20
exar{qg%;,,_hy yd@%&(@( B the presence 098, catalyst sucL_Das pamadlurn -on-carbon.

6- (s dnfaBI% otéct(r% iyl R?f)éﬁtaﬁﬂﬁt?gﬁ%hp e Yor! exeagma a gr ? for
nmet hyl a2| neZ-carboxam de - 59 - To suspéensi o
exargple Enaﬂqaheylgrqmm as acety, amalkyxyamabohgrO T, foratxamploa

et OB o BT RO 157G G W By A g carbony!

grOLﬁSLTor eIﬂﬁpl%%ﬁiyl&[yc%‘énﬁt blr sto Pt grBuf; f60¢xamp Bonz&§t The

di tional equivalents of NWMand ethyl chlorofornate
deprﬂmcéom eandléieprg et thg abaveprefeating grodps nescshélyraac witbthe choice of

protecr%%§t%?§ gﬁﬂmg{_%fét ﬁie a g’yl dEd%lgfé:gE g’l?ﬁﬁoyl 8 11<0>(ey§arbonyl

groupi oftat raﬁoyl\@ﬁougtrhaf}f l@edreﬁﬁ)life@ ﬂ)rrémnpl’éhley Ry deblykie wilkSa suitable base
part|t| oned between Et QAc and 1M HCl1 and the organic

such apasralkpdismotakimelionifie Hongarale lithjveyox fmdw@hyq%roisﬂssxéltematwely

I VAS
S S A SR A
treafmenewithacuitatis agdue hydveclilotit, Sutfmmwmpid)spl&rmga,mdlﬂr ti’yﬁluamacetic
acid\é\ahﬁ%itag ,agyamit rgayc]:ég@il? ﬁNﬁl\o/ﬁg 5(91 af%niylgyyy ﬁt?onil_é)rzou% m]éé}ll be
remdved/ fof e?grn%l'g} byllﬁ;drogen%or{ §ver 3tdhsaly’t d3h @S paBidium-on-carbon, or

3 43-3.51 (M 2H), . 30-4.35 (m iH, 7.35 (d. 2H).
by tiza@@en( brths, LebHy acid f@Sx@ohplcdidron Zisgaifliibroasstatt HA suitable

alteIE‘FtéVeﬁrﬁ%“?%gréﬁP Eoﬁrﬁn}%fn%fy SIHRQBIOHD [ S RPLS: %Pi‘%’ﬁ]ﬂ‘y group
whidhr Bay bl re®¥otkd bd 2GRN RFANAGAEDAUNE] for @;edn@b
solution of Internediate 6-1 00243% 06 rmol) in
dm@bylﬁmlmr@yllarmnﬁ/ps%1hnrt1toefmetbf/1am1@ onwithhydiagioane and a
Qultt%BISé 2&8%%1&% V@g)r r ed g%u 41? nflgllr,] &ag@?e,%h Ve%cgﬁfymg
groupufdrfekadplb)a iith@ dragicthiyt grdu@ v&ﬁlél@fndy bb @erh¢\tdd§3f02 @xample, by
conpound (8.7 ng, 42 .9 as a dry film 1H NMR $500
hydnglysis witizg se@ug_h qszso_gugg h}gqiﬁox Ry or for gpmpleyF r- PW giqpp which

=

mayzoe%zmé% %cé_nl)de’xa%p&, b%ﬁ’a%t d\:v?tgéﬁ ’a&l ,. fz?g E%eg{lﬁiég ’og%'f‘?rlzc acid such

as trﬁ?tﬂ)rcﬁd\tltﬂﬂ) hcid, 2 lfout @damdh abanz@l droup Mlic-hBua}ylbe removed, for example,
ci.s 6c:ar 35d|rreth razi n-2-yBpyridin

by hyd@gﬁlpqt;oax@&rﬁc%/eat Kool %San%laswph?% St e e
Co‘m%lﬁ‘ﬁla ?so%é'ﬂs@&é«!a? té‘cﬁﬁgg}o%ermd' ate 6-2 using
simlar procedure as describ in Internediate 1-1.

Puflibf ipeedtog cgews mayc besfemoudija;ttanyzcln@nm,t stege fthasynthesis

usmg Igo)nveil%i%r}al e%lq%lﬁ,? A ‘HF ggt(%ﬁ I\/Eg}‘(h]fﬁ%% th6e§%%,a4 5|;lerﬁehloved
durlﬁé- Hlaterde&fioh Ste %f')worl&uﬁG ( s, 3H), 5.28 (s, 1H), 5.77
84 (d, 1H), 7.76 (s, 1H), 7.82 (dd, 1H,
8 gge glélllec_[ pgganmeilemj_xy w(llMpH)ible to pscemngedppttthe gl.f(g‘matlon contained
and ge_fér_gl)ﬁe)bs%@gf% tlg;:l a%rogie] 5 lf%r;-e}ﬁéa/egﬁ {]ngoa;k(&ﬁfj%lg J}}fﬁ‘%&nﬁﬁ%‘%h@r%{n 291(1 also
the examples herein, to obtain necessary starting materials, and products.
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10 )- This conmpound was synthesised from

Internmediate 6-3 and Internediate 1-4 using simlar
w@Eewaks11edndi tions as in Internediate 1-3 to aPE¢DGH2G08051199

title conpound (36 ng, 45 % as white solid.

1FI NMR (500 MHz, CDC13) 6 1.4 (s, 9H), 1.67-1.79 (m

4H), 1.84-2.05 (m 4H), 2.34 (m 151H), 2.72 (s, 3H),

2.97 (s, 3H), 5.27 (s, 1H), 6.85 (d, 1H), 7.80 (d,

tl(:?I%h_e geurﬁgYaQ Bf aﬁ'})_Br'otemi&g él%ﬁp§ M(H}le forh{ytigﬁ H‘?Q' ate 6-3:
pharﬁ:ﬂa%etﬁtoh[lﬁ'ﬂé&pﬂab& salttaed withit thy bleill 08 a2 ottlimacaberan] casherist using

yridj n- 2- oxyl cycl ohexanecar boxylate O I \I'il _;
stanarg Eensgey. ﬁ%{lngr%tdétaG‘S@n(ﬁ Ho5e Yepshaghegprspyided
horcfhidtde. 4' . 5,5,5', 5' -octanet hyl-2, 2" - bi (1, 3, 2-
di oxaborol ane) (O 121 g, 0.48 mml CAS 73183- 34-3)
andVipot answitigahhyaawivatiern( of 4@9ngpund o£1hen'nm¢n)tio'n s required it may

be Oé@@f’gl(b%g?f?m%l%é%g %twaﬁ ag; %Eé)‘jd %L}{%Engf\igl Oall)%gl Ey actlve startlng
matézrﬁﬂi(ﬁfohﬁéh GScxRBplE ‘BK @Byrﬁée@cflﬁducﬂién Bfa Illilﬁb%%leé(&fﬂﬁl SY@? or by

5 evaporated and the crude was dissolved in EtO
resolydion ed amqemmvﬁxr@rof(ﬂzs(%nmmd 0B ﬂg@tme@lslt@uSIMa @t\a@ard procedure,

or b\g%gr%%ato&]}#hl gﬁgoﬁ rog Xlnga grerglasg%ers S E)g)\ﬁgl % %Z@R}:

techhRtamey bigo 8k ﬁl@dffdl fohehetprépagatoarpoytichl ky Aétiv@ corbpouiils aﬁ?d/or
adry film - 61 - 1-1-INVR (500 |sz CDC13) 6 1. 30

intel(nsedlai%—o 1.43 (s, 9H), 1.59-1.77 (m 4H), 1.80-2.00

mgérﬂg%"ldy %Vf‘é? (I%ﬂ' 4%5203 %ae’%b%f Q:&r)]rtnégand tﬁg 1n%9%10]nki% required, it

maytberdbiBuddyly @i gut bnbd bf) ningpairoive prbcédqraowl]lg g yulcabgigaomer as

a sta(%{@b%g elﬂglt gr gloreﬁﬂg{l?n Ph? %%lfﬁ%f% Oofq%%egtmngo%se %I I%Ee%‘mg(-ilgtes using

astﬁug@éﬁggeggltehaneam ne (0.893 ni, 3.72 mml, CAS
36805-97-7) were heated at 120 Cin a mcrowave oven

f orAc&rdmgto a‘lfb,eth@ramj@t whthe pm\reinﬁb]e thebyisfpr@aadhed a pharmaceutical
con 0 SRR B L0 e B P GRS o
herefif¥efdte oﬂgﬂrﬂmﬂMt{c@l@}Qa tableRREH FerboflinddsdchatiodWith a

1.58-1.75 (m 4H), .00 (m 4H, 2.3 (m 1H,
pha@argut(qql,ly-meptaéleawcment OFparrier.59 (dd, 1H), 8.12 (d,

1 H)I‘he %&p&? thI{S of '_ple fnvention may be in a form suitable for oral use (for
example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions,
dispersible powders or granules, syrups or elixirs), for topical use (for example as creams,
ointments, gels, or aqueous or oily solutions or suspensions), for administration by
inhalation (for example as a finely divided powder or a liquid aerosol), for administration
by insufflation (for example as a finely divided powder) or for parenteral administration
(for example as a sterile aqueous or oily solution for intravenous, subcutaneous,
intramuscular or intramuscular dosing or as a suppository for rectal dosing).

The compositions of the invention may be obtained by conventional procedures
using conventional pharmaceutical excipients, well known in the art. Thus, compositions

intended for oral use may contain, for example, one or more colouring, sweetening,

flavouring and/or preservative agents.
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Internmediate 6-5: cis-4-[(5-Bronopyridin-2-yBoxy]
cycl ohexanecar boxylic acid 0 15 A solution of

W@ 1®9481)1931- hydr oxycycl ohexanecar boxyl i ¢ aci d (PCT/GBQ08/051199
14.9 mol) in DVA (10 nL) was added to a stirred
suspension of NaH (1.32 g, 362 mmol) in DVA (15 ni)
at 0 Cwhere it was stirred for 10 mn. The suspensi on
was taken off the cooling bath and 5-

?gg 11%18 &g@%gﬁ%‘l@%ﬁ taii):l3 %}c pl'_])%ﬁﬁ\ %% 8%%? fo atlon include,

for axemptid, Qﬁ:rt\/thhﬂeﬂt@&ﬁ@ﬂasdﬁctd&()sdalﬁmrcaﬂmﬁatb ca]l'dmﬁn?phbsmﬁte or
was evapor ated 20 an&l DCM and 2M HC1 re added, the
Calcb‘ﬁé@?é o1, gFanuiang AR fiﬁglt%?aﬂrgws%e AL PWeOTRKEICHOF algenic

acidihBinl I(tg §M AWdarchl M@k s%rugl"f‘Qé ﬁlﬁ%ﬁ(&fuﬁl ed8d, stearic

over I'tered’and eva ate emal ni ng

acider tale pmr\muwc hgants dugh b athil @Tmoplyitgel@r@wwewawg afgd 75

% HOAC) i.n tane to .afford the t
anti 86‘5%8@@%% 28 %}08312 grcltédo /5' e@gt fggp}ll&tlmislmiy Rﬁ\}&%@%%é OMQQated either
to m@@%l aifﬁt%lgin%gra@ﬂon aﬁﬁ"ihl_eb s%b%ﬁuéni@s&?ﬂll%@@the Q;Ctﬁ@'lgglrg&ent within
the g/as‘ggm(qgtjnal 1neyt, ogtotigpgene thedy stabliyy @@110r(a|pp@q)rance n e@t@en case,

using$BTRyforddl conting amsnts and Pepcedues b STOYR LR 28: y1 ) pyr i
I N-CAmppkitiodX o Oyt |u@é'1ﬁ1>éy Bagethe Fode bfihard gelhtih SafarPURtich the
was synt hesised fromlInternediate 7-1 using simlar
activegRgictlicahis nigch il apiinsasalid ddugnpfos cxample ggal@um garbonate,

cacphOFRPET BB & e et AP R R b i

rnixéld @ith Gwarer biHan o2 SO qscheai)ojl, AquAB pachffi2idy olive 68. ( S,
2.84 (s, 3H), 5.29 (s, .1H), 6.91 (d, 1H), 8.02
( d&quiws su e&law?% genﬂ%%ly SRt aemwg‘(eﬂmr IR b podaed
form{ t'o%eth&e&zith BHL ¥ more suspending agents, such as sodium
(ci’s-4-{15-(6- car banoy1- 3,5-di net hyl pyrazi n- 2-
carbpkjpsthildelhsl@sey ethyidetylobo I‘lnedlgdx)lp]@@yMeehylcelluT%E,SSOdiurn alginate,

d h d f t 2. usi
poly§PPUPOIT: SIbHaCRat g et Tharhear upug fhuysuch
as le@ftﬁl(ﬁrdil cbﬁ&nﬁétfdn rEQRRME aﬂ% x1(f766wﬁ'ﬁ a‘éﬂist(ﬁ)r example

solid. 1511- 1N (500 MHz 13) 6 50 (m

polyei¢dhylenc gsaratep pr @mdmﬁ)ﬁonpr@ipc(smf ey_h-)[)leneg)xgga_w@ BBgCchyin

ahp%ﬂ)c aiﬁ%l% 1‘02 Bx%nkgle E%Btgg%ggﬁ&ylgggdxir%tgno} ofgoga_%lﬁatfon p9roducts of
ethyl?dﬂ)s ,oxﬁiei?vﬁtl( phrtidikdsterddczivéd frodMiatty ‘acids and 4 hédtoegbhadse
polyexz(féhs{l[ﬂaq sorbitql mangpleatgyeiosepdonsatigrepiogrgie g E¢tbneng pxide with
longg(?ﬁé_ ﬁc?f%l?t%@?%?’%% I'fontgegiimg }begtadiecaethglengoxycetanol or condensation
products of ethylene oxide with partial esters derlved from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also contain one or more
preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-oxidants (such as ascorbic
acid), colouring agents, flavouring agents, and/or sweetening agents (such as sucrose,
saccharine or aspartame).

Oily suspensions may be formulated by suspending the active ingredient in a

vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil
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Thi s conmpound was synt hesised fromlInternediate 7-3

and Internediate 1-4 using simlar conditions as
waele®enstesl in Internmediate 1-3 to afford the tPET/6B2008/051199

compound (64 ng, 44 % as white solid. - 63 - NVR

(500 MHz, CDC13) 6 1.38-1.54¢m 11H), 1.56-1.69 (m

4H), 1.88 (m 1H), 2.03 (d, 2H), 2.17 (d, 2H), 2.71

(s, 3H, 2.94 (s, 3H), 5.29 (s, 1H), 6.82 (d, 1H,
(suc%l\ﬁaﬁj&lq parat @in 8Fh oil SSus}Q]eg:llmtlsgrrntf} gﬂs? ’cPr}t@n tﬂ{c{{elﬁﬂg agent such as
beespraix Shatd ﬁ)5r-afﬁﬂn dr &I}B -aldehbla ristdeychirlg afgeﬁts duadxalthol sahew-above,

Bpyrj di n-2-yl | oxyl cycl ohexyl ) ace e Thi s
and ﬁavﬁ%%&gm% Hga«yﬁ?@ ddiioareviting Pﬁl’ﬁ@ﬁ?éﬁ?‘létrﬁp&fatﬂmusmﬁ&
comgbgﬂlé)tﬁrmﬁpﬁ\gﬂbtteb&% &5thd %ﬁ&ﬁbf? @Flaﬁ ﬁht Hilﬁﬁlﬁ%g&lﬁﬁseasém%lct fid.

ford the title corfpound (0.1 3%
solDishersiiflg BbWNNERs 2B @ralukies sﬁ%l@jor @rej)alzh:&o(i sf arl&}@epus suspension

by tl%é %gﬁth'ilso%%%r g}f%%__‘l)éllf élior?tg]ﬂ)]’[he %ctérﬁ 113%r'e_gli1ﬁ)]’[0geéh%7m hdewhspersmg
or witing aéeﬁgs&g&dlr%'ﬁgengatﬁfbtfe%r id prels&tvﬁtﬁ\m@d iIS@t&b1d dfpersing or
tert-Butyllcis 115- br onopyri di n- 2 X
Wettvagcag@hfé il paspending agellss arp ﬁsernpirﬁﬁdmyd msal@ydﬁ mestiened above.
Addi C}lo%n'i e é)denqyg cﬁ:ag rswge etl} ﬁ%ﬂ% iu]in(l)g al%df co?oc}gHg o3 nﬁtts r%ay also be
preseﬁmpound (0.303 g, 43 %9 as white solid. 1FI NWR ( 500
CDC13) 6.1,35-1.46 ( 11H), 1.52-1.63 (m
1. g’ e (phﬁmmutlc:@l gBnpasitiopspt the uj_ypn(lgn n@pq)alsog)e:gg tl(esforrn of

( .
o St iy SR 60 ket Ao
oil, b wireediods mc}'i-aﬁ farsixagph liquli @parefincirta oixsura st sigsefi thésed
Suit%@.e Ism £} ym%'sﬂ%é/e?ts g@gdate?fogfeg%{lp trpa%gtifrk} 'ﬂgﬁ;ﬁﬁ%surﬁgﬁuch as gum
acac(' A @a%acﬂﬁthg-%aﬁgr%&gbc&%ng %h&%héﬂ(ﬁg sch as‘hbgla béangf%cnhm an
estei, @:pa](tdl estédy derrvaglArqrd dattylad)ds «®d bexifal, anllj‘d)mdesr(fpr Srg_zﬁinple
t er nedi at.e

sorbiit BloRaplgite by YAy e PRy bOERI Lo Ep doginkprs jfhethylene
oxide QUBPA PIYRS ey thB 8&ibR 8l mbh ST 4tB! TheBdlRIRs ¥nat7, alkdl dddtain

simlar conditions as described in Internediate 1-2 to
sweeiptipg.dflavaering andepresiyrdlyadg¢ds.943 g, 100 % as white

TR o e S
propfylane %H)COI lseibérbashaatate br fucrd®s Biyd may also contain a demulcent,

(ci s-4-hydroxycycl ohexyl )acetate 10HO a) Do A sol ution
presgivaie, ﬁlwom%w@#&w@ uH)E agd¥tate (10.01 g, 60.2 mmol,

M?f%#maﬁa%gutﬁ)dl\}e%ﬁ%b%@ v hrbyeAlrl glgeefrz}g%le gQ s%g Picctable

aqucble ocoilsuspasidn, hethedayt ba fomghlatel dct@dagdo kaows pracatieds
at reduced fﬁflessure remai ni col or|l esi oi |

inin
usingjogg 8Y PAEF 9frihe apkeRie H’éH?ISIE{% @M’e&ﬁ’@ AL %I'JSB?n‘%I\B%%mtS

which have been mentioned above. A sterile injectable preparation may also be a sterile

injectable solution or suspension in a non-toxic parenterally-acceptable diluent or solvent,
for example a solution in 1,3-butanediol.

Compositions for administration by inhalation may be in the form of a conventional
pressurised acrosol arranged to dispense the active ingredient either as an aerosol

containing finely divided solid or liquid droplets. Conventional acrosol propellants such as
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15 chromat ogr aphy using Et0Ac (20-50 % in isohexane
to afford the title cis conmpound (4.31 g, 42 % as

W@ 0001081883 oil. NVR anal ysis of both trans andPCi/€B2008/051199
i somers were conpared to make sure that the right
i somer was used in subsequenj; steps. 1H NMR (500 MHz,
CDC13) 6 1.40-1.48 (m 2H), 1.48-1.62 (m 4H),
1.66-1.74 (m 2H), 1.86 (m 1H), 2.24 (d, 2H), 3.66

volaff utithytcf 15 g Bubof e by SRRy i wsed ond th aerosgl dewice i
conveAzintly Bfratygddph dizpbiseynahabed yhaaeat o€ acﬂmedngredieﬁS -

%1 éIN 5Kng?rn£aﬂ))n O | %guﬂ&?ttﬂ%l tgie7 Fﬁ]édgraj; rerpgrr o'((ahaptzqq)ZS 2 in
Vol#me 8 of C@ﬁl_})(réﬂenébg Meficfihl @em%lﬁgy (cznél,% I-ﬁa{ﬂsclg @halrﬁlaﬁ%f Editorial

(m 2H), 7.79 (t, 1IH; mz 404 °(M+H)'. 5l nterned ate
Boagh) Pergamon Bty 1990.

t - 4- 4- 6-car ba - 5- I th
e T P 55 DRGSR Heelranore ppigionts o

produERSHBR: d’é@?esﬁbﬁh RER ins&dsdrilP MatyHepéiBel addd tBe Rodt $ieRQd and the
simlar conditions as described in Internediate 1-1 to

partighlag rquiteeof adtrmelstzf@tmm Lﬁm ckamplaga formubggion igaRieNNm ¢r800
adm%%tﬁ_a}i%%%g‘%mgns ‘ﬂ; geilerg y %gﬁtaTH{dr e%%tﬁézle( é(n]}w %1g t% ﬁ)g of active

agend c5131p8u1ﬁﬁd (vmh abHpp ro':brﬁﬂe 48, coﬁbﬁmetﬁ amduftSof ektipientk. whfich may
(m 2H), 6 (m 2H), 7.84 1H), 7.97 (t, 1H); mz,
varyfggm (d]sz’lDS’ to about 98IH?f“@iﬂh)@dW§t t gft@e total composition. Dosage unit

fom%h\{éﬁl ﬁe&@%ﬂ? SnthitdpSld 1 ﬁg%’ X¥Yof 596ﬂ€gtct}yaln)a%ﬁ% ﬂl@?e)&%n]t. For
furtlich (b frhatonameR dugés) ofAdreinivyrapiyn ad DesaZe Rapmws\the wadaiisireferred
to Cluieig ] i T SpmEcrio, GO NSNS Goder B R T Grori eesch
Chaﬂ‘m%n bP E(gité/ﬁal HGrd) é%égarﬁ&{rpfé%‘ 25 ngy, 44 %.

14-1.25 (m 2H), 1.47 (s,
9 H)Acc(ll:dﬁg- th. a@]nrtl\iem aspdy pf the $PescROBy Gitioq therd H)provided a compound

of fozfn%lga é) é]éA)Ea{r%i/o% F_EB) %r agé;a%@ggeilij‘&lly%ép&éq&s%sq a %{r_(l))-drugéhereof

as deﬁﬂe@tlﬁfdﬁ@&'f&% €oB1s3 in Enftylod of treatment of the human or animal body by
6- br ono- 3 (dlfluoronethyl) 5- net hyl pyr azi ne- 2- carboxyl

ﬂKﬁﬁD@ 0 0J- NBr N F This conpound was synt hesi sed from
| I

L\’?é F%% nfé 1d &at (é)'“rl@ﬂougdss g{esgt{t(%l?\zegﬁgg %:n%l%blg léﬁid%"lt(l %Vlty

and B@ th&réford of 15ﬂdrb§NM? tﬁéiﬂ@lobﬂi‘lgluc@(-lbﬁf)arlﬁg 3ff4&s. ( t 3 H)

2.83 (s, 2H), 7.24 (t, J = 55 Hz, 1H);

m A fiug@e]( f@ﬁ re of thﬁp@s%dql\éﬁpgogls@ copaneynd of formula (T), (TA) and/or
(IB)ggt( %%Iga%%{géﬁ%gtﬂelﬂxéc)ce&aﬁ@ts@élor Q p(P&(-‘anflg’ Radb I LOPY AAkBEament.

Conveniently this is a compound of formula (I), (IA) and/or (IB), or a
pharmaceutically-acceptable salt, or a pro-drug thereof, for (use as a medicament for)
producing an inhibition of DGAT] activity in a warm-blooded animal such as a human
being.

Particularly this is a compound of formula (I), (IA) and/or (IB), or a
pharmaceutically-acceptable salt, or a pro-drug thereof, for (use as a medicament for)
treating diabetes mellitus and/or obesity in a warm-blooded animal such as a human being.

Thus according to a further aspect of the invention there is provided the use of a

compound of formula (I), (IA) and/or (IB), or a pharmaceutically-acceptable salt, or a pro-
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10 This conmpound was synthesised from Internedi ate
8-5 using simlar procedure as described in

WO paog/osiael ate 1-5. The cyclized internedi ate pPOTGBR008/051199
was oxi di zed by heating at 120 Cfor 20 min in a
m crowave oven with Pd/Cin jOAc to afford the title
conpound (280 ng, 38.6 % . 151H NWR (500 MHz, CDC13) 6
1.46 (t, 3H), 2.59 (s, 3H), 4.51 (q, 2H), 7.36 (t, 1H

B TS A T
of DG}YB} a@mpunh amaamheloaizd aﬁlmal stich as d nineanidiiat e 8- 6:

Eth zo 4,4-difl uoro 3- oxobut anoate 0 O, Thi s
%ﬁc‘d:o Bg %flﬁgg]i’ &pectiof g Invention there 1es provided the use of a

comgoﬁlnd,ddff ngQﬁlQ gﬁ @Ag aEY(B e o?tﬁ gﬁaﬁ{ala¥ﬁtlc§ﬁ§ GEccbfahR salt or a pro-

mer - bound syl azide using simlar
drugctbegp f 1ndhs magufdetsior dfrededinarbém feruve di thicdredtnient $hdiabetes

crude, wa ed direc next ste 1- INMR (400
mel g SRPpapey T oyt Wi blobgig iy hal a sfran 06! (. -

56 Adgordlitd) to aEARR Bp&t of the@&nfion there is provided a pharmaceutical

4- (6- Car banoy1- 3- et?]yl 5- met hyl pyrazi n-2-yl ) phenyl |

compyfan@h@hgﬁsaw@mneeswwnpomd opformigjag(ls ﬂnﬁ@ud@rﬂ&) as defined
here‘%% %)I}% alfnrlé) ncnutllcr;l,tll gg pta esa?t Pr ¥l ﬁ g elreogr 1tnha55001at10n

escri

w1thtd ﬁﬂaﬁn@@ﬁﬁ@&lf}da&c%tme cX8 P@lt @ScaMHrthr L$s@|11l1 grodbEihpWRinhibition
500MHz, CDCI3) 6 1,17 ((1q 2H). 1.21 (t, 3H), 1.52 (q,.
of DE4TT activiy in g wer-blogred gnigial,(sych agy humpambeipg,  21) |

2 %cbfong e fn by o ol e i

compbsiti@B@hichebinprisdsrt @nmandbéf@mila e (IA)Butlpl () radsfided
here%ﬁ)s 6;‘(;}% |rab %]'cggtlc% I; alcéepta{ﬁe sa)ftI g%/ arl ]%llrzoI (rilrué tgereopfh 1%naslso|c?a){1on
with a pharmaceutically-acceptable excipient or carrier for use in the treatment of diabetes
mellitus and/or obesity in an warm-blooded animal, such as a human being.

According to a further feature of the invention there is provided a method for
producing an inhibition of DGAT]1 activity in a warm-blooded animal, such as a human
being, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I), (IA) and/or (IB), or a pharmaceutically-acceptable
salt, or a pro-drug thereof as defined hereinbefore.

According to a further feature of the invention there is provided a method of
treating diabetes mellitus and/or obesity in a warm-blooded animal, such as a human being,
in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I), (IA) and/or (IB), or a pharmaceutically-acceptable
salt, or a pro-drug thereof as defined hereinbefore.

As stated above the size of the dose required for the therapeutic or prophylactic
treatment of a particular disease state will necessarily be varied depending on the host
treated, the route of administration and the severity of the illness being treated. Preferably a
daily dose in the range of 1-50 mg/kg is employed. In another embodiment a daily dose is
in the range of 0.01-50 mg/kg, particularly 0.01-10 mg/kg, 0.01-1 mg/kg or 0.01-0.1mg/kg.

However the daily dose will necessarily be varied depending upon the host treated, the
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20 Thi s conmpound was synt hesised fromInternediate 9-2

using simlar conditions as described in Internediate
wa2mvsiigf ford the title conmpound (20 ng, 30 YCEEB2008/051199

white solid. 1FINWR (400 MHz, CDC13) 6 1.18 (q, 2H),

1.26 (t, 3H), 1.46 (s, 9H),_4348-1.62 (m 2H),

1.78-1.87 (m 1H), 1.94 (t, 4H), 2.16 (d, 2H), 2.55

(t, 1H), 2.93 (q, 2H), 2.98 (s, 3H), 5.65 (br s, 1H,

part%kﬁf:séu% 0 n%tri‘l]'@on( And gl'ébseveﬁ&gf il bm% e Accordingly

térnedi afe
the dptidurh dosags ndbsy (b2-deeirinirBdtbgx e Rracttiaich wiho yciredtax whi pheicular
yl | - 5-et hyl 3- net hyl pyr azi ne- 2- car boxyl i ¢ aci d Thi s
Patictnpound was synt hesi sed from I nternedi ate 9-3 and

| ntQrRA Aofe Po Eblﬂﬂis %bﬂhédaﬁl tRe UMK inve RIS 4k @R ﬁlté}%st for their

described In rmediate 1-2 to afford the tit
abilityotopobibd tl(1€65:tﬁ’fltmf DA PA.\A edrapoumd ofifthict mV@miondnay thHedeRbe

useélsf?p? tlkeé)ré‘@%?ocn egag/ ogr&rleg'r_éri}_%n% gf %%gg EI} gigéla'(s%,?ta%\tﬁéinc%\;giﬁg, diabetes
mellitdls, ngd'& spé’mf@c@llérttypelmlab&esgl%elfﬁt&](TQDIMﬁelﬂh,coﬁpﬁ@at?on@ @rising
theré ﬁp@]r(l%cﬁxamelege‘gnolgth’yy heuropathy and nelg)hropathy) impaired glucose
toler%pc r@&% ), cag(gl_jl Ls'g’ %taﬂrgcli %%{1 ZI%IQI?OS'% %a{agglx J rilcu%()sm ketP51s

SO

dysrﬁ@tﬁéﬁlc(s@n&@ﬁleﬂhthralsgastmkomﬁ}éﬁes?t?&ﬁd 58655@1 rélate@dsotddds,
nm.), was added | nternediate 9-4 (0.160 g% 0.76 mmlg )
(whreh éﬁ%@gﬁﬁ]@hmquqég@é@se@{se {owludigegptermyitient claudication), cardiac

failure and certain cardiac myopathies, myocardial ischaemia, cerebral ischaemia and
reperfusion, hyperlipidaemias, atherosclerosis, infertility and polycystic ovary syndrome);
the compounds of the invention may also be useful for muscle weakness, diseases of the
skin such as acne, various immunomodulatory diseases (such as psoriasis), HIV infection,
inflammatory bowel syndrome and inflammatory bowel disease such as Crohn’s disease
and ulcerative colitis.

In particular, the compounds of the present invention are of interest for the
prevention, delay or treatment of diabetes mellitus and/or obesity and/or obesity related
disorders. In one aspect, the compounds of the invention are used for prevention, delay or
treatment of diabetes mellitus. In another aspect, the compounds of the invention are used
for prevention, delay or treatment of obesity. In a further aspect, the compounds of the
invention are used for prevention, delay or treatment of obesity related disorders.

The inhibition of DGATI activity described herein may be applied as a sole
therapy or in combination with one or more other substances and/or treatments for the
indication being treated. Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate administration of the individual components of the
treatment. Simultaneous treatment may be in a single tablet or in separate tablets. For
example such conjoint treatment may be beneficial in the treatment of metabolic syndrome
[defined as abdominal obesity (as measured by waist circumference against ethnic and
gender specific cut-points) plus any two of the following: hypertriglyceridemia (> 150
mg/dl; 1.7mmol/l); low HDLc (<40 mg/dl or <1.03mmol/l for men and <50 mg/dl or 1.29
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15 The reaction was cooled to RT. Saturated NaHCO3 was

added carefully and the m xture was extracted with
wOaw/oghes extracts were conbi ned, dried over Ne@BGB2008/051199

filtered and concentrated. The remai ning crude was

purified by flash chromatogrgphy using EtOAc (0- 25 %

in heptane to afford the title conpound (60.4 ny, 29

% as pale yellow solid. 1H NWMR (500 WMHz, CDCl13) 6

mm%l{_]l)%gr &Bﬂlgfﬂgr’ On]tbe%%ﬂé&t ’f?rsl'él)v Hl% %51_1%!5’) ll'_:ptoﬁﬁ%énf; q‘l’yp ertension

nt er rre
(SBB >eleyhmBI-grfBEBh 'al 85&nm>Hg-) br bn d‘edrtméhoﬁ»y hegdrieasidn candboxyl a
te 0 H 01 | NVR (500 MHz, CDC
hypqglzfgerp{a'??@pblg plfSl@g g 1{005631_& 2)_|0 gl 0(§ 6 rgmj)l/l or 1gg)a{rac? glucose
tole%%i%elo(éor@ Qxi(sﬂn% diFbetes mellfAl§E mgﬂnﬁﬁﬁna? Deabekds t?%heratlon & input

- 2- ert - but oxycar bonyl ) am no] but anoy
fromaASIDYCER]. 5 oxobut anoate 0 0 Y HN O HN ss' QO Thi s
$; ound was SY nt hesi SE%I rog?wlul ntermedi afe 9-6 and

mtélieémi M AY HgTUdedRq ol oW e SRSERECS
| n%@ftﬁ@&bﬁ& hedapfos sﬁ%tﬂé’ﬁhﬁ@&h&uﬁuwi&e %Htklﬁéb i &RGts oh foBd

next step.” 10lnternediate 9-6: tert-
mtalie( ngyicnt dapIplian Pl PrRAGAY ﬁmﬁadmmmueh RS Nh@tat Fbugragmaandghe like.

I%Sil?)l se%gtgé e%rr:m t%%iu%xl}/%ﬁ%)%§¥ ﬁ% ffé?]eﬁﬁfé@mghgené Oan%de,

ghpﬂ?ﬂMVb (plarik@al HlucoSs RBulatms JfortdnipgeRphyinied) heteofiidept e
30 mL, 9.99 mol), The reaction was stirred for 10
3 m ﬁ\gétlts ey irapropRéncrinpesion sfor sxamilg dincetidy) egpidase IV inhibitors,

I 26 % NHAOH (aq) solution (0.39 nL, 9.99
andaLPtgg%\él%%?dded and the reaction was stirred at -20 C

4) f ofnsalih serbftesingpdgen®d indsding HRARgamnthergouBsUfomcamaple
hexane s added. A te pr I piitate s formed after
pioghitazany %ﬁvdm%ﬁ%gtw%f‘é ﬁlecomne@oﬁﬂ 4lpkp 41 ggmma

activity; t er and washed with addl ti onal hexane. The
precipitate was recrystallised from Et 0OAc and hexane
5) t oAgicus thdienadutdtehematp glmedse(BuBte (fgr e8Pl rrazsfovmm &uctose 1,

6 blipglos@'gfase Elh&%%%?yfp&m%gp%ﬁﬁgwglbgg@égtgléri:og}_el)ﬁ} l_s‘ynthase kinase

1nh1]§1tc§§> %(l&,olf%f&e ad@iviPrd)s, .51 (s, 1H). - 70 -
e

6) { t %mgtsmﬁlgnqumWImmalbsgtp@pwf glyconstfrgm gheriatepinefgn gxample
acangs%Sl,yl | cycl ohexyBacetic acid

7) Agents that prevent the reabsorption of glucose by the kidney (SGLT inhibitors);

8) Agents designed to treat the complications of prolonged hyperglycaemia (for
example aldose reductase inhibitors);

9) Anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (eg statins);
PPAR a-agonists (fibrates, eg gemfibrozil); bile acid sequestrants (cholestyramine);
cholesterol absorption inhibitors (plant stanols, synthetic inhibitors); bile acid absorption
inhibitors (IBATi) and nicotinic acid and analogues (niacin and slow release formulations);
10)  Antihypertensive agents such as B-blockers (eg atenolol, inderal); ACE inhibitors
(eg lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg
candesartan), a-antagonists and diuretic agents (eg. furosemide, benzthiazide);

11)  Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and

antiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor Vlla inhibitors);
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Thi s conmpound was synt hesised fromlInternedi ate 10-1

using simlar conditions as 5described in Exanple 1 to
wW@R00e/08i193 e conpound (13 ng, 95 % . 11-1NVR ( 5POI/9B2008/051199

CDC13) 6 1.19-1.30 (2H, m, 1.36 (3H, t), 1.52-1.65

(2H, m, 1.84- 2.04 (5H, mM.4=.35 (2H, d), 2.54-2.64

(1H, m, 2. 73 (3H, s), 3.39 (2H, q), 7.29 (1H, s),

7.36 (2H, m, 7.52 (2H, m, 8.10 (1H, s), 8.50 (1H, br

I
antllflltegegééﬂl%f(ﬁg(%gca , Blof%gi %teg)r gﬁtﬂd ?@gaﬂtgﬁfyﬁ%ﬁ [réltédz Eﬁ\t\z%ﬁolecular
weight hpdlegpyds) Inytgdhrgraaflwtrdrﬁme{j at te 18) , Thi s corrplound was
nt er medi a using simlar
12) p?/&gég@'r@ﬂgarﬁ%@@ﬁeﬁ%aqﬂﬁ% ﬂf gpeasgnatnd 11 to give
13) RN fﬁﬁ%%f&'{ Q%éltﬂguclﬁ% 16h- Stéléljdl:{ Mnﬁ%&%a% drugs (eg.

CDC13) 6 1.13-1.95 (m 2H),
aspi@) gndIstGoidal B@i-ihitpmidiqry 2g80s @gO@r(lmnebSH) 2 18 (d

éHi% %(B}Slglégo t%%}r %%inﬁggr’e%e%ﬁg %e%?d}n% g%@agﬁrgﬁ)o%gdfn@ le?nd their
phar%ac&kﬂ)callﬁdaéce%%le( MitkTire- also usefull B rarBAEAbSicdQodls in the
-{4-1trans 2-tert - But oxy- 2- oxoet hyBcycl ohexyl |

devqimnfs;nt}an@ stoeddidisat®uorastin ylltipwlaizn PiEvo 2est ay iy for éheaayuablatlon of the
effects 8§ n%%n{%?s (?@%E) a¥P le eoqr thIr'yo mlrlngfg%{lgﬁe agsl %% d%%s i?’abblts

erms SI m UZU con

monﬂieﬁsfé Edtbﬁfﬂsﬂéﬁbe] m@mﬁgih@iearch f3r nRutlickipeati¢ afengave tit | e
pr oduct WO
20@1@9@9@%?1@@ iBpnaEu Al fogpositian, pracess, mothgd, psomd

oy ALt 2 e s nffmnsor

the dotlyporhils of2h& Br2nthdn dasyriidd)herdn dho @pply3Hhe aBerd2tieq particular

and %g%ér(qa 'lqsqjebo(d?r’g?tﬁgl)gf%éét%ép‘égq @ezsg%‘bqgf‘l l]:xl'ﬁyqzznji a sto) rap]g’l’y t% Ie_ll)c;onnrgmzmd of
forr%j%(l?@?'afph@ﬁﬁb)é'eu@baﬂ?ta%’é 1@INEr £7 ﬁ)aéhgg xwdrdgre O

N Thi s cohpound was synt esi seéd from
| ntferindidited ebah®- dl ofstha gomperridar andrtb¢iocakespenddescr i bed

phalg%acelli][lcafly accep%a%le %(its flr?\'ﬁ)ﬁ\f@g% Iﬁ({hk}agﬁg %@f tﬁﬁoatg%fy(oﬁ the
com Hinds bf ‘ﬂc?m{u‘la n§I§3 khd tl?e1r7cjer1%§ponaﬁbg hrf&c(fcall %L‘é)ccelﬁa‘tﬂé (acid

10 2H) 5 (MH) " . Interrredlatel 4: Eth
addlame)t sa;ts,-tg inthalif PlCiAST loway be dermphsfigtedpyrraoying the- f@&@\bmg;ﬁmayme
te O
assay:

Human Enzyme Assay

See, for example, International Application WO 2005/044250.

The in vitro assay to identify DGAT1 inhibitors uses human DGAT1 expressed in
insect cell membranes as the enzyme source (Proc. Natl. Acad. Sci. 1998, 95,
13018-13023). Briefly, sf9 cells were infected with recombinant baculovirus containing
human DGAT1 coding sequences and harvested after 48 h. Cells were lysed by sonication
and membranes isolated by centrifuging at 28000 rpm for 1 h at 4 °C on a 41% sucrose
gradient. The membrane fraction at the interphase was collected, washed, and stored in
liquid nitrogen.

DGATI activity was assayed by a modification of the method described by
Coleman (Methods in Enzymology 1992, 209, 98-102). Compound at 0.0000256uM (or
0.003uM) - 33 uM (final conc.) (typically 10 uM) was incubated with 4 ug/ml (final conc)
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HH NO 1 ..N This conpound was synt hesised from

Internmedi ate 10-5 using simlar protocol as 15
waele®enstesl in Intermediate 1-5. Purification geeEGBRBE51199

compound (0.340 g, 67 %9 as bright yellowoil. 11-1

NVR (500 MHz, CDC13) 6 1.23 44. 3H), 2H), 9.20 (br s,

1H; mz 211 (M+H)'. 1.43 (t, 3H), 2.54 (s, 3H), 3.02

(g, 2H), 4.44 (g, 20 Internedi ate 10-5: ethyl

mer%gﬁe pcr%te? tSOX §E9n c¥1 u%ll EI}y(iITOI%O Xs?ag% ?rg%e (?%Eoilﬁecgm

Oun eslrse from

acctohsd Wih & lﬁmml @Ba}ﬁ@'ﬂl@l dsﬂ a@%naﬁf 0856 biteedcdtdhel d@h@éﬂmdb@d ﬁay be
1-6. Crude product , % was taken directly t
usedisappEpEpte, zvxasnle(lnﬂé&)m a total apgay valwme pﬁ%@ﬂ akia al%\sell plate.
oate 0 O

The %t:ﬁl’é lO]il: %/ﬁg I&tﬂlﬁsd abg&((ﬁgg]?? heog?%y GO?I}ZESW{G WI“M ﬁnal clonclt\éntratlon) and
incuBAt@® 'a%ﬁh?t@ﬁﬁaétaﬁlré @ﬁ@ Rtk Qrcd AT @re&@%n%sﬁ@%e@@? ﬁ&’dlng 200 ul

tosyl azide using simlar protocol as desc '
2-prpprtnet:hepdireet & 1. 1R adioactivel trickera perdual w{Osepangted9Btodhe owggnic phase

by ap g o0l Rkt a0 (e, S MR BT R Rapio 5 DE AT asgvineves

quantifed g puihting?Rfub& oAehupper hdflankhhyer &9 MHAQLING i MAS graphy.

synthesi sed fromInternediate 11-1 using simlar
cohiing thisgssy t@@g@mpq;@és Bencrslbinghow artivigy yith@nt{Cyd asound or

belo%pfﬁ)wgre{‘e]rgblg%blo%?’l OO/QLM (i.e. ICso <10 uM), preferably <1 uM, more

preferably <0.1 puM, particularly, <0.05 uM, and more particularly <0.01 uM. Stated figures
are usually a mean of a number of measurements (usually 2 measurements) according to
standard practice.

In some cases % inhibition data may have been provided at a particular concentration
(10 uM).

Example 1 showed an ICso = 0.016uM (using an assay acetone concentration of
1.8%) and 0.079uM (using an assay acetone concentration of 10%).

Examples 2 to 20 showed respectively ICso = 0.071uM; 0.023uM; 0.042uM;
0.018uM; 5.71uM; 5.09uM; 0.233uM; 0.674uM; 1.34uM; 0.102uM; 0.025uM; 0.428uM;
0.159uM; 0.157uM; 1.23uM; 0.418uM; 2.85uM; 1.55uM and 6.31uM.

Examples 21 to 54 showed respectively ICso = 0.27uM; 0.067uM; 0.096uM; 1uM;
0.1uM; 1.5uM; 0.31uM; 0.038uM; 0.1uM; 0.032uM; 0.17uM; 0.27uM; 1.3uM; 3uM;
0.96uM; Example 36 = 46-67% inhibition at 10uM; Example 37 = 47-50% inhibition at
10uM; 2.4uM; 3uM; 1.2uM; 0.95uM; 0.21uM; 0.066uM; 0.093uM; 0.035uM; 0.047uM;
0.056uM; 4.4uM; 0.57uM; 0.6uM; 3.4uM; 4.6uM; 4.6uM; 1.3uM.

Examples 55 to 64 showed respectively ICsg = 7uM; Example 56 = 15-31%
inhibition at 10uM; 6.7uM; (Example 58 — no data); 0.12uM; 0.09uM; 0.15uM; 8uM;
0.18uM; 0.67uM.

Example 65 showed an ICso = 7.8uM and Example 66 an ICso = 0.88uM.

Example 67 showed ICsy = 0.18uM; Example 68 = 25% inhibition at 10uM.

Examples 69 and 70 showed respectively ICso = 0.4uM and 1Csyp = 4.9uM.
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1H NVR (500 MHz, CDC13) 6 1.15-1.25 (m 2H), 1.51-1.61
(m 2H), 1.83-2.00 (m 5H), 2.26 (d, 2H), 2.53-2.61

W@ 2q09a$N9s 2. 71 (s, 3H), 7.34 (d, 2H), 7.51 (d,PQH:B2008/051199
9.18 (s, 1H); mz 354 (M+tH)'. 15 Internedi ate 11-1:
tert-Butyl {trans-4-[4-(6-cajypanoyl-3-nethyl pyrazin-2-
yl ) phenyl | cycl ohexyl | acet at e ) Thi s conpound
vvas synthesised frominternmediate 11-2 using simlar

cr ugk b o pe SORRREID RO rk il 0} SETRRM R Fompbyinfy

phamcaa(wn@amfa@m(/a@;z 608/ 054198 DGABI mayrfueherididemenstrated

1-2: :
emp%)y{%ﬁhﬁf%mlag pholesetl At oxy - 2- oxoet hybeycl ohexyl | phen
yl 1 -5- et hyl pyrazi ne-2-carboxylic acid Thi s

MeaS@RRRHNGE MRy &Yiak Resihegdid e korendedi ate 11-3 and
Tntermediate D using 5 simlar Suzuki conditions as

HuTa86 celideeteicalthit & smdludhs; ih-63welPphtd i€ afinigfngasential tedia
compound (410 ny, 66 9. 1FI NMR (500 MHz, CDCl3) 6

containing fpe cl e Forth im he medjpm ed erum-free
Ny fpctp gy L I@SXP(% e!?:’H)t e QTV@Z%ZPI)S

el Gy S i M A N
concentratidrol). 1 Zhifor 3. rRmufkB. De novo lipogenesis was measured by the addition of
0.12 mM sodium oleate plus 1 pCi/mL "*C-sodium oleate complexed to 0.03mM BSA to

cach well for a further 2 h. The cells were washed in phosphate buffered saline and
solubilised in 1% sodium dodecyl sulfate. An aliquot was removed for protein
determination using a protein estimation kit (Perbio) based on the method of Lowry (J.
Biol. Chem., 1951, 193, 265-275). The lipids were extracted into the organic phase using a
heptane:propan-2-ol:water (80:20:2) mixture followed by aliquots of water and heptane
according to the method of Coleman (Methods in Enzymology, 1992, 209, 98-104). The
organic phase was collected and the solvent evaporated under a stream of nitrogen. The
extracts solubilised in iso-hexane:acetic acid (99:1) and lipids separated via normal phase
high performance liquid chromatography (HPLC) using a Lichrospher diol-5, 4 x 250 mm
column and a gradient solvent system of iso-hexane:acetic acid (99:1) and
iso-hexane:propan-2-ol:acetic acid (85:15:1), flow rate of 1 mL/minute according to the
method of Silversand and Haux (1997). Incorporation of radiolabel into the triglyceride
fraction was analysed using a Radiomatic Flo-one Detector (Packard) connected to the

HPLC machine.

Examples

The following examples are for illustration purposes and are not intended to limit
the scope of this application. Each exemplified compound represents a particular and
independent aspect of the invention. In the following non-limiting Examples, unless

otherwise stated:
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Internediate 11-3: Met hyl

6- br ono- 5- net hyl pyrazi ne- 2-carboxylate 0 c))LNL Br
wakiog/ogaspound was synt hesi sed from I nt er mredi aP€r/GB2008/051199

using simlar conditions as described in Internediate

9-3 to give the title conpouggl (0.493 ng, 54 %.

1511- INMR (500 MHz, CDC13) 6 2.78 (s, 3H), 4.02 (s,

3H), 9.10 (s, 1H; mz 233 (MtH)'. Internedi ate 11-4:
(1) g/?%rg%ﬂ?{/a[ti_ogs were carréed d(l)lﬁ[ barrrgtg r%vzap?]lgltlgn gg(rieg red ce(g presspre a and
worlkNGp pi}'(&eéutsmwufd arnriaf out after rativalt o rdsidial édillda&u(;:h asdryng agents

in DCM (180 m.) was added 20 pol yner-bound

byfﬂﬂfﬁf%tru oxide (7.3 g, 3 eq, CAS 26412-87-3). The

(11) m é{)é{raffo e%ré tclngleﬁ guﬁﬁt éggm t éatq?ey fhat £ S%'C\’ﬂa){g@[ 8-98%C and

ere ort ons of
gendf@llh_;cameraﬁammpﬁeré of & Alee ggavechtastakgnaempeaged; (0. 8 g,
80 % . as eII? ﬁ0|ld 11- 1N (500 MHz, CDC13) 6 2.56
(1i1) (s; yi are givep fqrd! usérrq}lon onlypn gre Ij_qll)necqwazn Iy gy rpmwm
attama‘tﬁél Intermediate 11-5: Met hyl
net hyl - 6- oxo- 1, 4, 5, 6-t et rahydr opyr azi ne- 2- car boxyl at
(iv) e the struictutds of the end-prdducts ef the F ormulh-l(l'l)'(wwe swifuicd by aficlear

rmediate 1 50
<genawﬁj‘§rpf%95mggr§%a a%éaanfﬁ g@“@ﬁ)/ ?ted(r&a% ép?ﬁraﬁwmﬁlmﬁ hPfréﬁ?
magh@ﬁmg&haﬁ@e & nflcal 3BifSv iR Were TGS ot theRcMRScakd drfdrRdk

at RT for 90 mn. The al cohol was renpved under vacuum

mul@wlwlmds@rmlm&m asdelleius swaisgldi; dsdaubdad; § HripfetOme mailiplet; br, broad;
ar% end tlrﬁ%(%ugh Celite. Concentration of filtrate
q’qlb \?éqflh Wit e compound (1.2 g, 80 %9. mz 171 (M+H) 1.

(v) 10hﬂ§1ﬁid&&£ﬂé$&bﬁe hdt @nehlllflilly characterised and purity was assessed by thin
N-[(12)- [ (benzy oxy)car bonyl | ~am no} - 3- net hox

layebg‘(lgg}m@ y_& (TG fhigh-pgrigimaagdeliquid chrornatography (HP{C) infra-red
(IR) or NMR analysis;

(vi)  flash chromatography was carried out on silica unless otherwise stated with flash
chromatography purifications run on Biotage SP1 or SP4 instruments using Biotage Silica
columns;

(vil)  mass spectra were recorded on a Finnigan LCQ Duo ion trap mass spectrometer
equipped with an electrospray interface (LC-MS) or LC-MS system consisting of a Waters
ZQ using a LC-Agilent 1100 LC system;

(viii) 'H NMR measurements were performed on a Varian Mercury VXR 300 and 400
spectrometer, operating at a 1H frequency of 300 and 400 and Varian UNITY plus 400,
500 and 600 spectrometers, operating at 1H frequencies of 400, 500 and 600 respectively.
Chemical shifts are given in ppm with the solvent as internal standard. Protons on
heteroatoms such as NH and OH protons are only reported when detected in NMR and can
therefore be missing.

(ix)  HPLC separations were performed on a Waters YMC-ODS AQS-3 120 Angstrom
3 x 500 mm or on a Waters Delta Prep Systems using Kromasil C8, 10 pum columns.
Acidic HPLC was carried out using gradients of mobilephase A: 100 % ACN and
mobilephase B: 5 % ACN + 95 % H,0 + 0.2 % FA. Neutral HPLC was carried out using
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30

Oy, ).,NHO A solution of Internmediate 11-7 (0.450
g, 0.78 mmol ), L-alanine ethyl ester hydrochloride

W@ 2009891193, 17 mmol , CAS 1115-59-9) and TEA ( 0.B3r/6B2008/051199

2.33 mol) in MeOH (10 nmL) 15 was stirred at RT

overni ght. The residue was cgpcentrated, dissolved in

Et 0OAc (50 nmL) and washed with brine (2x25 nlL). The

organic layer was dried through a phase separator and
e E s Tl R Yo 551 Epdfiaadis M 86288 05y B
NHJ0ept. ane as el uent. Pure product fractions were

concentrated to give the title conmpound (230 ng, .85 %
() as Reaptmnp @s40ERqd I SEICFONIIe CE WAL U BhicPiytags [nitiator
Instrhnefs 1-33 (m 6H), 3.70 (s, 3H), 3.94-4.02 (m 1H),

4.22 (g, 2H), 5.16 (s, 2H), 5.75 (br s, 1H), 6.13 (br
(xi) s, Aliymbez of Sh¢maicallitdmenglaBie Fofthgar¢ packaids, sughzas3¥IDName;

.~ 75 - Internedi ate =7 th :
AC[E%H{&‘[: (Rﬁgeﬁ%%,? :gg,ylaregl}cg BW]{OJHJ%% ﬁgi}l\g_atglc{\%\](agl_e/ CambridgeSoft
ELNTBhYbRherybmuhé el xyhpeindsate  To a pre-cool ed

(-30 C) solution of BI\/F: O (1:1, 200 nl) under
nitrogen was added 5TsCl (76.3 g, 0.4 nol) in small
List%%l%r&%tioonvs r@re-lg): mn. NOTE: This reaction is highly
exoternrc and car eful tenperature control is
ACMNssential! The sol uti agetamsrileti rred at -10 C for 10
mn, then again taken to -30 C. A solution of
aq cbz- L-serine nethyl e4€8§oUs20.3 g, 0.08 nol, CAS
1676-81-9) in DMF was,adde ,.Se, again wth
BOC(:areful tenperature cgentro?IPQ%%?w&n§gti rring for 10 mn
Brinat -30 C tri et hyl am nBat(iai€ svlytiod.of Soddnm)chi@slcan checkr10
and the reaction was slowy taken to O C and kept at
BSAhis tenperature for BOKnNC ﬁ@mggt&“?l% was quenched by
pc@ddi tion of ice-cold ywatfinohRfhasO! Ution was extracted
wi th 3xEt OAc, then the conbined organic |ayer was
DCMashed ext ensively w Dichiberomethand wat er. Dryi ng and
vaporati on gave product, as,yellow oil (30 g, 94 %.
DEE/ 1 "INVR (500 MHz, é‘“)thﬁetﬁ‘.grw (s, 3H), 3.77 (s, 3H),
DIPBALL (s, 2H), 6.01 (bN,8-Dikbhiop}RthyBdnifie4l (m 7H),
7.48 (s, 1H), 7.84 (d, 2H); mz 406 (M+H)'. Exanple
DMAP: Dimethylaminopyridine
trans-4-{446-( Am noc n i - 3- et hyl pyr azi n- 2-
M§I | phenyl }cycl ohexybagglg%é&%t@?'gg&a dg? 76 - 1-H NWR
DM$600 MHz, CDC13) 6 1. Pomdthghulphoxiddd), 1.50-1.67 (m
2H), 1.92 (s, 1H), 2.0 (d, 4}—% 2.37 (d, 2H), 2.60 (t,
DppiH), 2.78 (s, 3H), 7.38-pig(Diphgnylphosphingjferpaqpne 7 g3
s, 1H), 9.18 (s, 1H),4_ (S ; .
ED(gll nternmedi ate 12- 1: térE%-“au% §/3ISdmi]elt-ﬁylmmn%’pl%%g)l)éEM‘%_&llmlde
(trans-444-[6- (am nochydoctdotidooyl) - 3- net hyl pyr azi n-
-yl I phenyl | cycl ohexyBacetate .)' H NL] NL I\r A
EDI<i uti on of Exanpl e 1?%%6%@1%?t@f@‘amlﬁcldand
Etohgwesson' s reagent (3Eth§zl 00at0. 10 nmmol ) in toluene: THF
(3:1 nm) was heated at 80 C overnight. An additional
EtOHmount (0.5 10 eq) of Ethamelsson' s reagent was added
FAfoI | owed by continued_heati ni% for another 1 h. The
reaction mxture was EORUEAtFated and purified by
HOAt ash chromat ogr aphy usétigadit OAc (10- 30 99 in

petrol eum ether as eluent to give the title conmpound
HPL@GB7 ny, 89 % as sl i gHighypgrérmengaslinydekrematography

AW YRS 060 & iR e fohp Einibhs SE)- 145 55
Hz 2.15 (d, 2H), 2.54 (tHekd), 2.70 (s, 3H), 7.33 (d,
oH). 7.50 (d. 2H), 7.54
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(s, 1H), 9.21 (s, 1H), 9.64 (s, 1H); mz 426 (MH)'
Exanpl e 13:

WQ eeoangHgs [ 4- (6- Car banoyl pyrazi n-2-yl ) phenyl | PCT/GB2008/051199

cycl ohexyl | acetic acid 0 20 This conpound was
synthesised fromInternedi atg 13-1 using simlar
procedure as described in Exanple 1 to afford the
title conpound (0.5 g, 95 %9 . 1FINWR (500 MHz, DVMBO) 6
1.08-1.19 (m 2H), 2H), 1.71-1.87 (m
A, 2.15 (d, 2H). 2. @p‘%’pg?%ﬁbl 7.40 (d, 2H),
iPr 8. 27 (d 2H), 9.06 (sisofddpyl 9. 40 (s 1H) m z 340

(MtH) - 77 - Interrredl te 13- 1: Lert But y
LC {tr ans 4- Liqu chrornatograp

m-CpsA 6- car banoyl pyrazi fpé- M{@@E%y%eﬁy&k&m@xyl | acet at e

5 This conpound was synthesised fromlInternedi ate 13-2
MeQ@idd | nt er nedi ate D usMusthagbhi | ar Suzuki conditions as
MHdescrlbedlnlntermsd te 1-3. This gave the title

£ompound (570 ny, 45 WEAETE ght-yel [ ow sol i d.

mL 11- INVR (500 MHz, CDCRBMilfel. 14-1.24 (m 2H), 1.47 (s,
9H) , 1.51-1.61(m 2H), 1.81- 1.98 (m 5H), 2.18 (d,
MS2H), 2.53-2.61 (m 1 aSSSHWtTQbr s, 1H, 7.39 (d, 2H),

77 (br s, 101H), 9.18 (s, 1H), 9.32
NMML " 1hy . miz 396 (N&»—@Gmgﬁij‘ﬁ hofiist e 13- 2:
NMB- chl or opyr azi ne- 2- caNb@@l p@%r&ul& H2N1CI N 15 A

sol uti on of 6-chloro-pyrazine carboxylic acid (2.00 g,
NMR2 62 mol) in DVF (7NmElpaimagncieresanange- 40 C. NWP
oad 2. 77 nL, 25.23 nmol) , o1 sobutyl chloroformate 3.27

m, 25.23 mml) were added. The t enperature was
Ph allowed to increase tBheid® C during 20 nmin and then

NHAOH was added. A precipitat s rapidly. formed and
PyBf¥ter 15 nin it was fﬁ?l@?@ﬁwogﬂrﬁ DRI B FigRRsPhonum

water. Crystallizati op.fragoEhQdfhg@ve the title
conmpound (670 ngy, 2034 % as |i1ght-brown needl es.

PyBROPINVR (500 MHz, DI\/SByorﬁo mseﬁyr(dirduso-pllqsphotﬁulﬁ4 (br s,

1H), 8.99 (s, 1H) 9 - Exanpl e 14:
6-{4-1trans-4-(2- Ani n hBQ@@F%W&E?CI ohexyl | phenyl | pyr
RT azi ne-2- car boxam de Room'mhﬁelg@m)ound was synt hesi sed
from Exanpl e 13 using simlar conditions as descri bed
sat jn 5 | ntermediate 1-1satygiedous wor k- up gave | ow yiel d
and i s not recommende [ 4 ny, 10% 1FI NMR (500
TEAMHz, DVMBO) 6 1.05-1. 1?“{’%1‘/55&8 56 (m 2H),
Tf 1.71-1.87 (m 5H), 1 aﬁldoaomawlsulzo@m 2.59 (m 1H),
6.71 (s, 1H), 7.25 (s , 7.39 (d, 2H), 7.88 (s,
TEAIH), §.26 (d, 2H), 8. IG Ggroaqqq)cacgi 07 (s, 1H), 9.39

6- {4 |trans-4- (2- Fydroxyéﬁg’EcyHFohexylIphenyllpyra2|n
TL(e- 2- carboxam de H2 Thin layer chromatography

Ts p-toluenesulfonyl

Example 1: {trans-4-[]4-(6-Carbamovl-3.5-dimethvlpvrazin-2-yvl)phenvl]

_“\\\\\n/ OH
o 0
o
N

cyvclohexvllacetic acid




..... CH Thi s conmpound was synt hesi sed from
Exarrpl e 13 using simlar conditions as in Exanple 155
W@ 20080810931 the title conpound (3 ng, 11 % as RI/G82008/051199
solid. 11-1NWR (500 MHz, THF) 6 1.11-1.21 (m 2H),
1.47 (q, 2H), 1.52-1.63 (m_gH), 1.90-1.98 (m 4H),
2.55-2.64 (m 1H), 3.33 (br s, 1H), 3.56-3.63 (m 2H),
7.09 (br s, 1H), 7.40 (d, 2H), 7.95 (br s, 1H), 8.15

To a%i@lﬁbdf Iﬁtei%eﬁ%& #_10(8 %3 m%60.(8% 'rnr}lgB in BCM @ﬁmim added TFA

(3 niib) (d{rdip’vasts The [cébtl@smhbﬁ)mgydtcmylﬂﬁmmecﬂmyd pPbedidw clear solution.
cycl.ohexyll acetyl)-2-nethyl al ani nﬁl 79 - This

The éqﬁqﬁ% HHX%WWQ an g&\l gt The s%llﬁgpt was evaporated to

givedhPhae BShPRIAQPE ¥yi ¢ acid net hyI ester hydrochoride
using simlar condltlons as in Internediate 1-1.

'H NAJR (bDe Mﬂnrcw) & 1.22 €, Q6HphaRdy, 04D, 85 (STEHIYL. 941(3 MINIR 2.23
CcDC13 1.13-1.23
(0. 5y 2 58 (G 3o 0y SR 250 Chog i 41 753 <4,121%d m/z'z%z%

M 52-2.61 (m 2H), 3.76 (s, 3H), 5.71 (br s,
r s, 1H), 7.38 (d, 2H), 7.77 (br s, 1H), 796(d
2H), 9.18 (s, 1H), 9.32 (s, 1H); mz 439 (M:H)'

10 3;l)ph&ﬁg#l&?@io}ihiyl}a%etaﬁf@t hyI aI anine 10 H2171 CH The
net hyl ester 1rom Exanple 16 was hydrol ysed to the

15

20

| 2 as descri bed

et tI conpound (21

m MHz, DMBO) 6

correspondi ng aci d using sini

in Intermediate 1-2 to afford

ng, 72 % as whiteopsolid,

1.04-1.14 (m 2H) J1.81 4s, V6H), 143153(m 2H) ,

1.69- 1.85 (m B8M, .99 (d, 2H), 2.48-2.57 (m 2H),

7.39 (d, 2H), 7.87ADbx”> 1H), 798(s 1H) 8.26 (d,

2H), 8.42 (br s, 1H), 9.06 Ss 1H), 9 (s, 1H, 12.0
To a splutipeof PerQP4(f,_7 57 (IM+I1-D38 mmol) and B[hﬁﬁb(]é)@(gmg, 3.68 mmol) in DMF

(50%5%“%%1]111? 1a£‘nf3r?‘6 Car(Porl ﬂ‘XIPcPéfI?'ng ?ﬁr.%At (0,80 mL,

4. 590hmbhtt@ ifte4te ﬂieereéc&roia. TB@SdT@lonQV&Gstllﬂﬂmm)r 3 RatROXBINErch&ion was
m.) was added a solution of 4M HCL in di oxane (0.316

quenghyd by therpddiontaf et NaaCob apd prirastes wish rdeencwat )0 mb.). phibp

' t A
com iy SR L RS LR P B LRSS
condeviapod ahd@rcgmee ptesture Therpadendatc24. vasmyrifit@0By Ppstas

el l ow solid
chr0>r/natography us%ng EtOAc (%O 60 %) in petroleum ether. Evaporation of pure product

fractions gave title compound (376 mg, 96 %) as white solid.

'H NMR (400 MHz, CDCl3) & 1.20 (q, 2H), 1.47(s, 9H), 1.50-1.64 (m, 2H), 1.80-2.00 (m,
5H), 2.17 (d, 2H), 2.56 (t, 1H), 2.67 (t, 3H), 2.98 (t, 3H), 5.43 (s, 1H), 7.33 (d, 2H), 7.52
(d, 2H), 7.81 (d, 2H); m/z 424 (M+H)".
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1FI NVR (400 MHz, DMBO) 6 1.05-1.20 (m 2H), 1.48 (q,

2H), 1.66-1.87 (m 5H), 2.14 (d, 2H), 2.50 (1H,
w@oonenedhy DVSO), 7.29 (d, 2H), 7.64 (s, 1H),PGr/OB2¢d/051199

2H), 8.23 (s, 1H), 8.77 (s, 1H); mz 355 (M+H HC1)'

Sinternmediate 18-1: tert-Buty)._

ftrans-444-(5-am no- 6- car banoyl pyrazi n- 2-

yl ) phenyl | cycl ohexyl | acet at e Thi s conmpound was

Inte?%l'@hﬁfesl §eg {4- [Wyng qt &rfg?pkmosﬁv-lﬁogoeﬁ?ﬂf@cﬁh Q\llﬁ{h.envl};-&s-

procedur e as ucstirtoeud 111 TTiterinedr at e 1= O alrrord

dimtthelpviratziae-Qogapbondic(aedd ng, 24 % as white- yeI | ow 10
powder. 1FI NVR (400 MHz, CDC13) 6 1.08-1.32 (m 4H),
1.46 (s, 9H), 1.84 (m 1H), ) 0 , 2.52 (t,
1H), 5.46 (s, 1H), 7.31 (d 78(d 2H), 7.83
(s, 1H), 8.63 (s H) ; A (MtH) ' . 15Internedi ate
18- 2: N
3- am no- 6-{4- Itrans- -tert-butoxy-2-oxoet hyBcycl ohe
xyl | phenyl | pyrazi'neM2-tarboxylic acid [ Thi s

To a%'ﬁRf&%@‘ I%?m%}iﬁtt@?%' @%@Of reny rnrnoll) in THF (10 rnL was added LiOH

Am no- 6- br ono- pyr az carboxylic acid nethyl
(lMeisz e1l) (URS 68 86-vOds-sti)red mtrobont tempeciiiat éorD usliHigwss ranieved

und @G Aes g et st s oo wily §1 L b Pafiogi wi
EtOAc Gﬁséo@gwa-ia%{ Had ah@Nhrdtph GHhRex ?El‘abe Bey emlaﬁtmsdl to give the
phenyl } g irdiniumtrifl uoroaceta

title sompowrd( 199bhesi sed from I nternedi ate 19 1 u3| ng

PR Rk B i THER e 0 LS G 2T Bo 24 175
1966(§1i\5/{31 ﬁlp%@ﬂ? 2.51- (2 25Z| (m, 1ﬂ{'§ j\WR(SE @fil';?, 22’4)'7’2(81 %%Sd 2H), 7.48
(d, 289); mz 423 (512, . d) 2.51 (1H t); mz 339 (MrH TFA)'
Internediate 19-1: tert-Butyl {trans-4-
4- (5- car banoyl pyri di n-3-yl ) phenyl | cycl ohexyBacet at e

Integmediat®1-Bh E$h ¥ QPP Ath VR E2-fer Rl AsiySEOxdeivTcyclohexyl] phenyl}-
Internediate 19-2 using simlar reaction conditions as

3.5-dimethylpxrazige-2-¢arhoxyiatet e 1-1. Purification gave title
compound (40 ng, 37 % as white powde 11- INMR
(400 MHz, CDC13) 6 0.78-1.70 (fT3H %/1 83 (1H, s),
1.91 (4H t), 2.15 (2H d) (MH 't), 5.68 (1H,

), 7.54 (2H, d), 8.39

s), 6.28 (1H, s), 7. B3 N2
8.99 (1H, s); mz 395 (M+H)'

(1H t), 8.95 (1H, 95 B
I nternmedi ate 19-2:

To iSilfphior et P Rl g GF IR ERERiOp 02 m)

and Sxtdr B &L echs a4 Brt&rinddtiidte TP {sed hﬁerﬂﬁteﬁné&é’t@ 1 7 1 244 g, 3.11
20826-04-4) and Internediate D using simla
mmeyy, m%wma@wam itlagici (R 6|8ﬁtgeﬁﬁédma@1é and §dCIz(dppf) (0 119 g, 0.16

mm@ﬁlr"ft‘ﬁee s&ﬁ{nlogg d@g%\és%dtv%{ﬂ Gitrs géHOBP %’ ofift 3 Rn hZélte(%n A2 microwave
oven at 140 °C for 20 min. Additional amounts of Intermediate D and PdCl,(dppf) was
added to drive the reaction. The microwave heating was continued at 140 °C for an
additional 30 min.

(The ethyl ester can be hydrolyzed here by prolonging the heating time and adding 3 extra
equivalents of potassium phosphate, to give Intermediate 1-2.)

The mixtures were combined, filtered through a glass filter funnel and evaporated. The

remaining black residue was dissolved in EtOAc, washed with 0.5M HCI and extracted
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11- INVR (400 MHz, CD30D) 6 1.18 (2H, q), 1.44 (9H, s),

1.55 (2H, q), 1.81 (1H, s), 1.89 (4H, t), 2,14 (2H,
wa@l2009888% (1H, t), 7.34 (2H, d), 7.59 (2H, d),PSr/662008/051199

(1H, t), 8.76 (1H, d), 258. 97 (1H, d); mz 396 (MtH)"'.

- 82 - Exanple 20:

{trans-4-[4-(6- Carbamy1l- 3- methyl pyridin-2-yl)phenyllc

ycl ohexyl | acetic acid Thi s conmpound was

‘ . . | W

oA, TR G L FRTE B Ayl PSP By

con@ﬁﬁ‘mﬁdl hﬁle(c]:ﬂden‘gas 186 Pl . byl ftash bhﬂan(aﬂ({g@zhﬂﬂgl usfaigELBNA cG0-50 %) in
, 1.37-1.51 1.82

heptsm) as %u%lé V&pO@Pyn gavestzﬂe(@m@wd (1353&)% %‘30% a9y 1I(—|)m

'H 1}4@59@*1\4@?@%@1(@ 2?{ 8%3?? %%')'Dl’ 477(es %51 49_1.58 (m,

2H)) 1.8@N D54, 4H0|6& ﬁ(a(oblarmwl%armt(mynﬁym@ﬁ(m ﬂ;]l) 2.81 (s, 3H) 345 (q,
cl ohex tate ,HZN 1- Thi s conpoun
2H)m7ay§“§ﬁ¥‘ﬁe @dzwzfﬁ{zl“égéMﬁ& ate 20-2 and ™

Internmediate D using simlar Suzuki protocol as in

Intermediate 1-3. Purification gave title product (15
Intermpedinte 1-39E thvllBiciiF-3.5a0 1 2 Be-BedrboQviate30 (m

2H), 1.45 (s, 9H), 1.48-1.61 (m 2H), 1.76- 1.98 (m

5H), 2.15 (d, 2H), 2.41 (sJ| 3H), 2.48-2.57 (m 1H),

5.60 (s, 1H), 7.29 (d, “2H’ A% (d, 2H), 7.71 (d,

1H), 7.87 (s, 1H), 8.04 (d, 20 Internedi ate 20-2:

6- chl or o- 5- net hyl pyri di ne- 2-carboxam de o HZN)Cl To a

| t it AmLwa

To %s%kkénsﬁ%o@ﬁnde?h@ﬂﬁ?@l% © F%%% 3. lﬁjfﬂr?lom‘ln b&gﬁ)’% 18 '_Bw S

was ad

addqdOGly (0.27 30-. A3 mmﬁdTm mgmqmwmsghem_ed tQ 16@_ °(€nf?011 )0 mithies the

mlcr(r?(v:“v?lﬁf% | Orh a%di(clﬁ)g%aw ?]IS%tPnl_rer egct?qt,] en%%_((t)u[rg ras ra%d v]:/atlterr eHdL) and
the pHabdy \Séirb s&)ﬁm The oXgah® 1aldr vmcboﬂ@dnﬁfateﬁlﬁdaﬂ-r)edudéﬂlp@@sure
t hr oug - phase separator and eva or ated. The

The @Wﬂiﬁé’f?ﬁvé‘awel% P‘\M;Hieddi}’rﬂafsh shramatograply s oddP Apliy DCM as
elueﬂﬁﬂorﬁgfog(g gf(%qitlerégﬁ@gﬁ@dﬁ) ﬁ&sgdiell uent. Pure fr aCt ions were

evapor ness ord the title compound (83

'H NigR (390 %Hz, CDCls) 5 1.43 1, BIMRM@Q BHY,.2 VB HS 4.21.63(51 :(H) m/z
1}% 7.63 (s, 1H), 7.85-7.90 (m 3H); mz 171 5(
215 (MeEDnedi at e 20- 3:

6- Chl or o- 5- et hyl pyri di ne- 2-carboxylic acid 0 J..NCl

HOL Thi s conmpound was synt hesi sed fromthe
Inteemedias® 3¢ iEnkyl 35-d ihéthyli6ioR0-156-tihvdiopyratine2-caboxyvlate

10descri bed in I nternedi at q%)l- 2 to give title conpound

(0.11 g, 80 %; mz 172/&%“%(0
N/

To a solution of Intermediate 1-6 (800 mg, 2.53 mmol) in dry DCE (40 mL) was added
TFA (1.95 mL, 25.3 mmol). The reaction mixture was heated to reflux for 4 h. The solvent

was evaporated and the crude product was purified by flash chromatography using EtOAc
(20-80 %) in heptane as eluent. Concentration of pure fractions gave title compound (160
mg, 32 %) as white-yellow powder. The crude from this reaction can optionally be used
directly in the next step without purification.

'H NMR (400 Mhz, CDCl3) & 4.42 (q, 2H), 2.61 (s, 3H), 2.52 (s, 3H), 1.41 (t, 3H); m/z
197 (M+H)".
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I nternmedi ate 20-4: Met hyl

6- chl or o- 5- net hyl pyri di ne- 2-carboxylate 0 J.NCl 0, A
w@i0amsass of | nternediate 20-5 (1.67g, 9. 99mMmuoPYT/GB2008/051199

POC13 (15 nmL) was heated to reflux for 3 h. After

cooling to RT the reaction ngxture was added to an

i ce-water solution, 15 basified wwth 1M NaOH (ag) and

extracted with DCM(3 x 30 rrL) Organic |ayers were

Inte?ﬁlrgﬁia@e'za Y

chr onat ography usi ng Et OAc 50/9 i n heptane as
eluent. Pure fractions wer rated to dryness to

afford the title conpound (0. , 39%
f

-3-oxpbutanoate

1H NVR (400 MHz, CDCl13) 6 2.4 : 3.97 (s, 3H),
7.67 (d, 1H), 796(d 1H; m 0186(I\/H-H)'.

I ntermedi ate 20-5: Met hyl

5- met hyl pyri di ne- 2-carbo d-oxide 00 1+ Il N 1
To a solution of Internediate 20-6 (2.11 g, 14.0 mol)

i Y/ )
Inte%%g%i-ﬂé%#gﬁ@%ﬂr@ﬂgﬁl rre t§ 4\?2% (§4%8 ﬁ?g%égtﬁ@g%s
85642153 myvemaa@l dedraand bbhemedAatki onladamdduikfilid Widr agon, Dry

toluggeg(gﬁ- %ﬁ%@gﬁ\},&ﬁﬁéﬁa@? %ﬁe%&h%%& nd tglgg%l-é étgﬁtu}e was stirred

Vv

ot 90, C R0 %@“@%ﬁ L RBLAERN: Bl ARARPARG e TEUARFS octanoate

dimm(r’)Q.BimgtOi.Oﬁm mibl, CLEB7I4MRH)6-9) wad ditsetwedn adleen2@5 L) and put
rldlne carboxylate To . a sol ution

on ag/gﬁtga%gu& bath % SE\%],ni et a @6&1 SPYFOP: %fhsp@ﬂgn was then

add ﬁ@)lsé}o ihg é@égé’ﬁbﬁ gﬁgtuﬁela'i gﬁb&@ﬁg%%def%ﬁeﬁ%‘d%as observed).

Aftetr emcﬁngmnomemmnm wadevaedttedpahturefhk uxacoue nrikghd wasbéoﬁleentrated
cooling to RT a soli s filtered off and 10

undGTpRCHAPEFSHA P ByF ?é?ﬂﬁ PRgY 50 /%ﬁ%ﬁ ingeygon Pllo\ga %&C@uld here

(100

be p‘ﬁﬁﬁjc(?éﬁata iﬂlﬁégﬂgwm@ %%Xf-:srtéﬂj Gnb %I’lﬂlé m{g)ﬂrlﬁ@\/\g E? glg%jhe 4 and

chrotﬁa@grqﬂxytusurg EOédtcu26- 8\!\)6%) imdwptade ad aﬁﬁﬂ’dlthb(tﬂﬂ@corﬁpdund (850 mg,
JAfter coolin t he. reaction, g @ was basified

s 43 @t cBes) s et einmen > KT B por at edof

and water was added (50 nL). This m xture was

extract ed vvlth DEE (3 x 100 nmL). The conbi ned organics

2. Ethy1QadinnetB-oxobutangater at ed to afford the

t|tIe conpound (2.11 g, 50 ¥ as light-brown oil. 1H

NVR (400 MHz, CDCl13) 6 2,40 (s, 3H), 3.97 (s, 3H),

7.61 (d, 1H), 8.01 (d, 1H)Q (s, 1H). 20 Exanpl e

21:

4- (4-(6-Carbanoyl- 3, 5- dlnethykpyra2|n 2-yl ) phenybbi cyc
| o 2. 2. 21octane1 carboxylic acid

0
Polymer-bound tosylazide (11 g, 15.4 mmol) (typical loading 1,4 mmol/g, prepared
according to Merz et al J. Org. Chem. 2001, 66, 2509-2511) was swollen in dry DCM (40

mL). Ethyl acetoacetate (1.0 g, 7.7 mmol, CAS 141-97-9) and TEA (3.2 mL, 23.1 mmol)

were dissolved in DCM (10 mL) and added to the polymer containing solution. The
resulting mixture was then shaken at RT under nitrogen until the reaction was judged
completed by TLC, typically 6 h. The supernatant was filtered off, then the resin was
washed with DCM (3%30 mL) to rinse out residual product. The reaction mixture was then

evaporated to dryness to afford the title compound (1.1 g, 92 %) as yellow oil.



10

15

20

25

OH Powder ed pot assi um hydroxi de (204 ng, 3.63 mol)

was added in one portion to Internediate 21-1 (493 ny,
wa@yosared ) in tert-butanol (10 ni) at 40 C une&r/GB2008/051199

nitrogen. 25The resulting suspension was stirred at 45

Cfor 5 h, athick white pregdpitate suspension - 85

- slowy fornmed. Acetic acid (0.346 nL, 6.05 mmol) was

added and the resulting solution stirred for a severa

f [ akthtd d t ey OAc (100
' RRGERMER: EPRIDS 42k Bk 1A R SREE A on as
Typfchily iceslingdttheiatce dvetr@n(ﬁfd’h@fadteﬁfzedj&fd tb €lekipiighleaérgase Properties
white solid (300 ng), the orﬁgnlc phase was separat ed,

(Clagh ptead, H«reﬂocwe@a Adiq.1386r WW2a it 7B buieraedeiiraugh de fhemext step as
crudg’ 9 cRroduct as a colourless oil which solidified on
I'ng. The filtrate was purified by preparative
HPLC (Waters XBridge Prep C18 OBD col umm, 51a, silica,
Prepeii-ation of dntermediafédD: nm | engt h) , usi ng decreasingly
polar nrxtures of mater (contalnlng 0. 196fornrc acrd)

conpound wer e evaporated tao dr ngss and conblned with

the solid to afford the ti
% as a white solid. 1 (400 MHz, DMSO 6 1.84
(12H, s), 2.58 (3H Yy ~2.73 (3H, s), 7.46 (2H, d)
7.57 (1H, s), 66 (2H, d), 7.98 (1H, s), 12.08
To agyice-pgld solgoq N/ﬁ-‘ﬂ-iﬂ“‘ -hydroxy-phewsd -iecipherancyie (15. 2%@113/8 i rnrnol CAS

oG RS BT AT oy 3 S STl P T g sl a3
nnnﬂ@hu@weatmtkkm@emmmdlate 21-2 (525 ng, 1. 37 mol ),
an

d
. a{s%;ag%e ééﬁaﬁgﬂéﬁll%grﬂ(ﬁ 5021 @éelﬁé 0 e’ FavtuspepifEdy (BIF (375
m)Thulter K4 Gl §§s(ﬂieh§fp@%s VRIIES tol EoThld WRL Kt FAgRBRENPET Or €

Ition o

phoOBIS iS4 pHaSPIRATON b S 6238)-21-3 ko afad sl |
DCM dd 0.07 | Th ti
Both o s N s r LR die e bt Megermae: Rlipi2 batRT

the Kcortdolutdh v tlanbefredtdthe T SR@ES AR ¥ UTE@ ¥&fbined mixture
allowed to cool to roomtenperature and t

was girapbnzdes & ovpraight.Jde rpaatignataswasngbad by rhaﬁdéﬁld@exf\wé@r (~100
mL) anﬁﬁ?{e}( :'1 ﬁsdthtryﬁ)éengon\%d%tdgrr a%gugmmngl)sotes \Eézlatléclltr et[;lse %d(fe V\A?%L) and the

aqudbiub Bolgadriivas adrazfedbmﬂﬂEtC(&@(mm mT_r)eTleaf Ganbifcd @geilic 2T was
dried over filtered and evaporated to afford

washqd pih prieg) Oolrﬂé apdl deied Biroeict PhASS sqRaraten Eanespirptiogave
o~ - 86 - di 20
pm@%’o% R ) Lt e T act fons were evapor at od
'H NMRorsw MSHZ t@Dcarg)‘ &1 dlt(neH); t. lSﬁLlCBsr(ﬂQ @Ry, 1. 993 (m:(m, 891)99.29-
240t(}n 2_H)8%7Q 227|8| (ms)lH)23 %%3(9%@1 &H), 60743, {%}45 @), Hs)aé 77 (d,
2H>‘72§%<<%?H> méggsjﬁ 121188 (7 57 (1H, s), 7.66 (2H, d),

MtH) ' . 5 Internediate 21-2:
Et hyl 4-(4- (4 4,5, 5- tetranethyl 1, 3, 2- di oxabor ol an- 2-

19 donpound (376 ngy, 82

nnDI) in DNSO (30 nL) was otassrunracetate
(1.272 g, 12.96 mmol) a 3 nacol at o) di boron
(1.207 g, 4.75 mmol), reactlon m xture was
degassed for a furthé&? 20 minutes. (1,1 -

To aegoﬁ(tﬁ)hmmérmafa@@ma)zf%rm%%%bg)% £1tb.2¢ 0Pl h B ULdded 10 2%

DCM adduct) was added and

Pd/G (iPeng)i dhe wastiaheyasisadogmetct iem3 héabBed, Tl@m@j}@a'lyst was filtered
nitrogen at 80 C for 3 h. The reaction m xture was
allowed to cool, poured onto water (125 nmL), the
15suspension was filtered and the solid was purified
by flash silica chronmatography, elution gradient 0 to
20% Et OAc in isohexane. Pure fractions were evaporated
to dryness to afford the title conpound (1.080 g, 65.0

-,
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1H NVR (400 MHz, CDC13) 6 1.25 (3H, t), 1.33 (12H, s),
1.84 - 1.93 (12H, m, 4.12 (2H, q), 7.33 (2H, d), 7.75
W@ 20d9/08l19s mz (EI+) 384 M 20 I nternedi ate 21-BCT/EBROPB/051199
4- (4-1 odophenybbi cycl o[ 2. 2. 2] oct ane- 1- car boxyl ate 0
- 87 - [Bis(trifluoroacetoxysd odo] benzene (3.78 g,
8.78 mol) and iodine (1.061 g, 4.18 nmol) were added
to a stirred solution of et hyl
[ I
off tg% L gff gﬁéhﬁs a‘fMQh %1%8 ?Jé@%% gﬁges 8 rcf(‘lb\pg%(Waf%%ﬁgr{ea tﬁgﬁéﬁg phase
sepa?ﬂﬁr?dtﬁl?cbﬁ(iﬁﬁra(eﬂ 136 cglorBss36il (A g o CAS A2 Tx126). 8)helcmde

mix i n o UdissiaL UPECHBrGH tind S8 HeAPUash s
coluMnHrl%O‘%%Cﬁ@ HE ﬁl@bﬂ@f)ﬁ’asé qqiriﬂ@aﬁ&ﬂ %&?’v‘é OJ udd ﬁar(s]&lgn(m@ 88 & 68

extracted wt rgani c | ayer was
%0aMﬂﬁﬂedohdahdahmpwmsnswdmuhﬁﬂhR@sdwmabéb@ﬁ1&H@@sqmﬁhnmdthm
h S%R 4$ted dri ed over MySO4, filtered and evaporat ed
the Wglied (Rgigd) SAMAT 3% 30 whi ch sol i dified on standi ng.
HI\TM?\ (%b@'@/ﬁii’@ﬁ@'l‘}}éi‘l‘@@ 1%411%'2@9 M fil ﬁs(gn %‘H& £48 (s, 9H), 1.77-
chronat ogr aphy, elution gradient 0 to 20% Et OAc I'n
1.92i (spBER AN &7 (dPaHR, T.3%etSdns 11Here7-40wmapdhat.28 (d, @Hr V.02 6 2H);
y é§1a%&$ﬁd the title compound (2.78 g, 87 %9 as a white
iz T 7IH NWR (400 MHz, CDC13) 6 1.24 (3H, t), 1.79 -
1.84 (6H, n), 1.88 - 1.93 (6H, m, 4.11 (2H, q), 7.05
(2H, d), 7. 61 (2H (n rﬂz 385 (N%H) Internedlate
Intepmediat&Cobiri b adhs 1dhedia i thyl)s X
N 9%t15 Internedlate 1 4 (227 g, 1057 54 nnDI)

%—%‘@ﬁf—eﬂ in amonia (7N in I\/EOH) (1957 ni, 89633.59
nol ) at anbi ent tenperatur erfAight. The m xture
was evaporated to dry he r'esi due was
triturated with eth he suspension was filtered
and at 40 C under va uun1to afford the title conpound

(181 g, 92 %9 as a light brown solid. 201H NMR (400
To aveytioDiEDptemediage BIRIZ6 ) 9.83 ngTiol) ZHPCY (757mED wed Mided)pyridine

.99 (1H 86 (MtH)' . Exanpl e, 22:
(. 5%“{% E’gf T@%Qa%eg;%%ongw%s%omﬁ%%gﬁﬁmg yl ) phenybbi
trifl§t6methdncdulbnie GhidpirldeY | aeat i1¢ saGhol, A 58-OH6) waSdded

Thi s conmpound was synthe3|sed from I ntermedi ate 22-1
dronygsnd hs iigerbagh wesrrmavicd asd the reessionive gtijred fordfpnia. Phe regction

was g[gg&ggﬁl %itthl IM/EK? 4%?%{4\91& %ﬁgg V\%Z%# w@li %%\AQB:& I\?aHrSO and
brind.. B orgdniSthy{i6khs dcd tBrodfh é%hhsess):paratoﬁ 8nd Srdcempated® TR crude

(3H, S}, 7.45 (2H, .d), 7.56 é H s), 7.64 (2H, d),
prod-p_c‘gvyaS( 1]|tfre(§§h,roqgi1_ sglica(u_ﬂq,g SSy tOAc in’heptane as eluent. Concentration of

pure product fractions gave title compound (4.06 g, 98 %) as white crystalline solid.

'H NMR (500 MHz, CDCl3) § 1.12-1.22 (m, 2H), 1.45-1.54 (m, 2H), 1.48 (s, 9H), 1.79-
1.88 (m, 1H), 1.89-1.95 (m, 4H), 2.17 (d, 2H), 2.48-2.56 (m, 1H), 7.20 (d, 2H), 7.28 (d,
2H); m/z 421 (M-H)".

Intermediate D: tert-Butvl {trans-4-]4-(4.4.5.,5-tetramethyl-1,3.2-dioxaborolan-2-

T

vl)phenvl]cvelohexvyllacetate

O~
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5 mz 394 (MtH)'. Internedi ate 22-1: Met hyl
2-(4-(4-(6-carbanoyl- 3, 5-di net hyl pyrazi n- 2-

wQ kdoplagnyhbi cycl o[ 2. 2. 2] octan-1-yl) acetate 1PCTGB2008/051199
conmpound was synt hesised fromlInternedi ate 21-4 and
Internedi ate 22-2 using sinidgpr conditions as
described in Internediate 21-1 to give the title
compound (392 ny, 96 %9 as a white solid.

To skt A9 o YR § b ot P48 By il 113

mL)andeBNH&af dded Interhedihté zmn 9)g, 47 45ﬁm()libj-ﬂ“ E&)17.7 n4, 127 mmol)
and ggaw&y dm q@ﬁ?on(o]fq 4 5% tetrarnetﬂ'yl 1,?,2 10xa 01rola{nrétn(1e [FrIrﬁ:dh rnL 72
rnrn@l CA‘S(245“0(1§ 6§y8£) ’Fhé ﬁiitﬁ’t@%&ﬂ%éﬂl&ea fgr i 088%%&9 '_1@'ac%nd quenched

) phenybbi c 2] octan-1-yl)acetate
careﬁﬁ]ysthlol‘ip@ uhloe amsowmhh@slmobxtraﬁnd Wuthé%ilﬁﬂM ane tliRZobined

oreabi 3 oed Aol M epepBana crsenach o 5856 ) sty
chrom&é'?aﬁﬁll, dsi]%}g662 A_Et?%cﬁln(h%ﬁah@n{)%, élg-}&g §a%%é701§%0&|1,n3%2, 1g, 71 %)
1twotvé¢4f 5s), 3.65 (3H, s), 7.32 (2H, d), 7.74 (2H,

0 e G R A AR 2 Tl o 1

(m, iﬁh) S.§0po RS MRS 15yt hephset 54 @m reey, hyls (d, 2H) 7.78 (d, 2H).
( phenylblcyclo[z 2.2]octan-1-yl )acetate 1
m/z (@ rayzatied according to the procedure descrlbed in VWO
2007/ 071966, CAS 70631-58-2) using simlar conditions
as described in Internediate 21-3 to give the title

¢ phphenvllpyrazing-2iqarkoxamides (2H, d),
(2H d) niz (EF) 384 Mt. 15 Exanpl ey 23:

344- (6- Car banoy1- 3, 5- di net hyl pPrazirt-2<yl ) phenyl |
adamant ane- 1- carboxylic gsid Thpsodbnpound was
synt hesi sed from Inferyrediate 23-1 using simlar

7.59

70 m nutes the reacti qi Xxture was all owed to coo

and 1IN citric acid (15 nL) was added, the precipitate
To asmbutiooldf eEX?elI!PlQ)l (B0 g, 083rmmak it BE Miintah adde¢ddPMAR(2 mg, 0.02

iy A4 R0 1 bbb DT o, B8 g Bt RS BEI T

metl‘ie&hbmdfonami&g}li rﬂg;i- blglglmélgﬂ QA VB4 4-GIMBOThE sdlufién wad stiided at RT

OVGI(ngtlg "thz:iqruqﬁwaszcoggen(t@ d agq}i?ugﬁVQbY g{RLQ@mdyc)gévaq)g}:qtlon and co-

1H 12. 07
cvabohgit g ghos Fuhehlna P nfe A1, ) 12,
HNMR 6()@MI<M lEDOY)LS 3,08-101 9764, fmﬂ)pymazlsﬁ@n 2H) 176 1.86 (m, 5H),
yl) enyIIadanantane car boxyl at e

| -
2 i ol Gl o i i Pl GFHobPa (e BT B2, 759
o I ETRE D PSSR S PERIRS T e

conmpound (412 ny, 1074.3 % as a white solid.



10

15

20

1FI NVR (400 MHz, DMBO) 6 1.70 - 1.73 (2H, m), 1.85 -
1.91 (8H, m, 1.98 (2H, s), 2.18 - 2.20 (2H, m, 2.58
W@ 2049/080195 2. 73 (3H, s), 3.60 (3H, s), 7.49 (2HCTEB2008/051199
7.58 (1H, s), 7.68 (2H, d), 7.97 (1H, s); mz 420
(M:H)' . 151 nt er nedi ate 23- 2: ggvet hyl
3-[4-(4,4,5,5-tetranet hyl-1, 3, 2-di oxabor ol an- 2-
yl ) phenyl | adamant ane-| - car boxylate 0 O - 91 - This
Exaﬁﬂﬂpgzu@-%-\fﬁinsSiX-%-IXetﬁin%%o%eQ 1‘,&¥cf‘orn'é§$ihﬁle%yﬁ.35,§. usi ng
SITITT all COINMUTNrt 1 Oris as UcesClitroed 11T TTrieerimedrl at © 21-2
dimtthyipweazinbe-d¢arbbxamidepound (1. 758 g, 63.9 % as a
white solid. 1H NWMR (400 M, CDC13) 6 1.33
(12H, s), 1.73 - 1.75 (2H, m,[ Iy'88-°1.95 (8H, m),
2 ~m ,° 3.67 (3H s), 7.37
(2H, d), 7.77 (2H @S 6 (EF) M Internedi ate
23-3: Methyl 3-(4-iod nybadamant ane- 1- car boxyl at e
Thi s conpound was synth&sised from I nternediate 23-4

This4®nHdufid Wab ntcQRLH HorNBxAh pleOd@Sed diRgdr Edhditi described i
lsI nt er #edi gt 2}%21- 3 toogi v)é the title lcorr%ountljlo(n%aS?Seséfl e

Integmediateb-1z0 eFbusltitleennpsiund (AHMNNES (@9 Whide s0lgDC13) 6

1 12 - 4 : - 9 8 v Ak 99 (
Ny tsoo hufz 9rgioy Sliosgy 19 gner 345°La e 3. {30 £ (. st
1.97&1,6;%{}(, 27835 (1 H{ﬁ%g(@,@ﬂfl\/h.ﬁ%& bifes Ted, ahg, 23 &; 1H), 7.35
thyl 3-phenyl adamant ane- 1- carboxylate |
(d, 2Fhi e s 116D 1641 2bnet. Batse 1M m6B6T (MrH)n hexane (8. 15
m., 16.31 mvol) was added dropwi se to a stirred
sol ution of 3-phenyl -1-adamant anecar boxylic acid (2.09
Exahpl&4:18-(1i¥Rhs-4 GAF6-8 67 BImS P F-dithetiBlipaaeint 29N Fhényand
met hanol (I0 nl) over a period of 2 20 mnutes. The
cycl ' a stirred at anbient tenperature
for 60 mnutes. The reaction m xture was evaporated to
afford crude product. The cruyde. u was purified

 Rr
by flash silica chromatograp e%u onOngadi ent 0 to
20% Et OAc i n i soheXxane. @I -9

2.05 5(2H, s), 2.21 o 2.

- fractions were
evaporated to dg Joxatford the title conpound
(2.140 g, 97 % as col ourless oil. 11-1NWVR (400 MHz,
CDC13) 6 1.73 - 1.75N2H, m, 1.90 - 1.93 (8H, m,

This?co%zog_l&(ﬁivﬁﬁ l}rv%ﬂ?esgs%% 30_%1 ]34§%1g1§i(éthmdh%lﬁha%n21ﬁ1§§8bl?aél% ZC1M& ?1156thy1
este@gai.mdhéormb; (CAé 15628-41-8) ﬁsing similar conditions as in Intermediate 1-1.
The S caiats TR LReT G g 1 e Epd Nt hel PG Simirir
protocol as described in Intermediate 1-2.

'H NMR (500 MHz, DMSO) § 1.04-1.14 (m, 2H), 1.31 (s, 6H), 1.43-1.53 (m, 2H), 1.67-
1.75 (m, 1H), 1.77-1.85 (m, 4H), 1.96 (d, 2H), 2.48-2.56 (m, 1H), 2.57 (s, 3H), 2.72 (s,
3H), 7.35 (d, 2H), 7.59 (br s, 1H), 7.64 (d, 2H), 7.77-7.82 (m, 1H), 8.00 (br s, 1H); m/z 453
(M+H)".

Example 5: 6-{4-[trans-4-(2-Hvdroxvethvlecvelohexvl]phenvll-3.5-dimethvl pyrazine-

2-carboxamide

~_ OH
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Thi s conmpound was synthesised fromlInternedi ate 24-1
using simlar conditions as 10descri bed in Exanple 21

W0 200g/08193 he title conpound (126 ng, 62.0 % aRCHGHBRIOBOS51199
solid. 1FINVR (400 MHz, DMSO) 6 1.62 - 1.71 (6H m,
1.75 (2H, s), 1.81 - 1.88 (4y_m, 2.07 (2H, s), 2.15
(2H, s), 2.59 (3H, s), 2.73 (3H, s), 7.47 (2H, d),
7.58 (1H, s), 7.67 (2H d), 7.97 (1H s), 11.89 (1H,

o Shandiibrd Explibih 1 b S FLIFRTAS S8 MGl hemmon p e

(1 mL)adafr@ntagladdatesdigon 6 cthyl CBIB)rofoﬂfhatS (€lonp, leﬂdnmaﬂ) in THF

t hesi sed from ]| nter 1-4 and.In errrE|ate
(. S@AﬁzTﬁ%r%@ﬂ% Wi sfrred st relr.%fgvL fa igb fditiopa qUhva ents of NMM
and Eﬂﬂ&?&ﬂ@t@ﬁﬁ'ﬁﬁte&%& n%@deg.' d‘ﬁ?in% Iﬂﬁs hhltelt@ dﬁ@@ﬁl%%@é%tl@g ThdWaction

as a col ourless ol solidif
rmxmtfawais atrgied dropv&ms_e- t])l‘dl\ﬂah(tw@@)f [NHB,H4 cr@t Q- 560@ andﬁhe‘y’ Gombined

mleglrﬁ%fas?%ﬁre%i 'J%anxgge wgs B@‘? ? %r&?d lge}\%eél I%de IM HC1

and ?ﬂ)e or§a1§c7 lal %as(ﬁ)zash@d %Zth(v?d‘fler gl)led( ‘Jlrcﬁ%h(alﬂ'ﬂases%pa&tcﬁ%nd

H s); 434 . Internediate
conc;_entrgted mtqmde was dlssolved n DMSO and purlﬁed by HPLC (neutral). Freeze-

b
arif SRy s Ry RSB 6hog, 6P SRR B0
'H NMR (s?(mt\mﬁlmﬂggf) Bgmanu¢(rmeEH)at1e342145$(mssfmp 180m., S’H(rn 4H),
I ONns as SC

247 haT £mt 1), eofouil, £13 2101, 3783l (a5 2BDwth3 -4 3§dm, dfD, 735

@ 20 f”%’?l?@”*%%@%?ﬁ’ Bt 5 15"

(2H s) 2.17 - 2.20 (4H, n), 3.64 (3H, s), 7.36 (2H
. H 4, :

c clgﬁexanu“ir%o deas synt hesi sed from et hyI
'H‘BTW%%mﬁnantyl Yacetate (CAS 175721-57-0,

prepared according to the ‘edure described in WO

2007/ 071966 usi ng sjlm Inar gondi ty oms as described in

| nt er medi ate 21-3%o i the title ltompound (1.680 g,

81 % as a yellow oi h soI i di fi%d on standing.

51H NMR (400 MHz, CDC13) 6 62 - 1.71 1.78 -
A sojutgwm qfptermediate §61 Q()z(],’4435g) 0. OQ mmol) 1121(291{1_(@‘)}4 4.94M sguigen of

HCI(éi:ﬁﬁ‘? éx%:agg (fg\lf\_f' dr(q:)s’of Gada v&et%'fsjtlrrga at IH % ok Q 1{ Ef@e sMvent was

evapdiitdd adkDhé rdrdainimg Calid anp yiriSe EbyHRRChyipieh araffordthe title
yl ) phen bcyclohexyl)propan0|c acid O
compound (8.7 mg, 42 %) as a dry film.
'H NMR (500 MHz, CD;0D) & 1.72-1.83 (m, 4H), 1.90-2.07 (m, 4H), 2.47 (m, 1H), 2.67
(s, 3H), 2.85 (s, 3H), 5.27 (s, 1H), 6.92 (d, 1H), 8.03 (dd, 1H), 8.45 (s, 1H); m/z 371

(M+H)".

Intermediate 6-1: tert-Butyl cis-4-{[5-(6-carbamovl-3.5-dimethvlpvrazin-2-vDpvridin-

2-vl]Joxvlcvclohexanecarboxvlate

o /Nl o
N

e My
N* ©
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H2N / N 100H Thi s conpound was synt hesi sed from
Internmedi ate 25-1 using simlar conditions as

wa@le®enstiesl i n Exanpl e 21. Except the crude proRCGBMNHS/051199
purified by crystallisation fromboiling EtOH (-10 ni)
to afford the title conpoundgfl180 ng, 65.3 % as a
pale red solid. 1H NWR (400 WMHz, DMSO 6 1.02 - 1.11
(2H, m, 1.27- 1.36 (1H, m, 1.43 - 1.53 (4H, 15m

Thislj_ﬁoﬁilpf'ug% \A%% ’s_?(n%llf%sis% 'ﬁ;?§1 %@ﬂ‘lﬁ&;ia{e)f-% ésiﬁ% ﬂ’miﬁl)r E?of(eéﬁ}le as
desctibkll nsl)nter?néﬂiat(eZHl Ribyific#tiG@vgdve lﬂ,tleﬁ))rodu]:ﬂ.(ZgB g HH8 %) as white
z 382 (MtH)'. Internedi ate 25-1:. Met hyl
soli 4(1r, 40-4- (4- (6 car banoy1- 3, 5- di met hyl pyr azi n- 2-
/
'H %&REWW% e@l%gﬁi(% %)4%)@@@130%? 1 7@?(% 48, 1.85-2.07 (m, 4H), 2.34 (m,
1H)[32.68 65, 3HEr2 Moist M pHSpki Hb) b &7 r(s;déﬁe6 BéKd, dd)unv6 (s, 1H), 7.82

Lch L de (57,7 10 nmmol ) and stirred at room
(d¢qgﬁp%?%9big&ﬂﬁ?4%gﬁwﬁ' efore addition of potassium
carbonate (540 ng, 3.91 mmol ), water (4.35 nL) and
Internedlate 25- 2 (728 g, 1. 96 nnDI) After a further

. d=d nd aGglion nrxruré-heated to/80iC for 5*
dim 1§12$H%2#@5§§9§§—§#&ture was - 95 - partitioned

bet ween Et OAc (100,nl) and
mxture was filter d mud
with Et 0OAc (50 M9. a er s dried over
MySH, filtered an {..orated to & ford crude
product. The crude product was purified by flash
Thissiohippand vae spttibgisap fipm Bitetrmedia@r@shedint®rmedia@-Eutisg
n |sohexa e. Pure fractions 5 were eyapgrated to
Slmllﬁr%é%lg cpRApIYISn IS megiage kgrﬁaa At %9 B figmpandy (I mg, 45
%)a@swlﬁtersggdbrom solid. 1H NWR (400 MHz, DVMsO) 6 1.02 -
.13 M, 1.26 - 1.37 (1H, m), 1.42 - 1.53 (4H,
NMR (ﬁOQMHZ L8 ) @ HA4 16, OH, BE7-(1209, (mt, 1H) 21.88-2(03Hm, $H), 2.34 (m,

1H>§a 3D Bl o 55 My o5 1 3sB gy £ 3y 110

428 (mtrenyredi at e 25-2: Met hyl
g4(1r 40-4-(4-(4,4,5,5-tetranet hyl-1, 3, 2-di oxabor ol an-
2- yI)phenybcycIohexyl)propanoate >0 'BO0O/ A

7 1- 11} 2- 103'3(5)3'1‘3]3}1&-

Intek;

vl)ppﬁﬂimm—vﬂbxﬂcmmuémecﬂ%aslatwm acetate (3.28 g, 33.47
nmol ) ,
4,4,4' ,4" 5,5, 5 5 -oct 2 -bi (1, 3, 2-di oxaboro

lane) (3.12 g, 7o %r
Brs(drphenylphosp (;errocene) | oropal | adi un(11)
(DCM adduct) (0.551 0. 67 mmol) and

1,1 Bls(dlphenylphosbhlno)ferrocene (0.375 g, 0.67
Intenmdyatmé-ﬁe(Oddél ed0.3Tmemolesid.#i4g, ' 95t orrtanwayl 2L1bif B3l 2at

B R B o S

1.413R80hhen 4diskaneq 1 9a)f whi & g@%eﬂ?h@ﬂﬁﬁd@ﬁldntoﬁf Pd€gdppf) (0.013
filtrate was washed with satura brine, the organic

g, 0.03ywrpolhssdad Ay zeEh@)xﬁ@ethngMheafqdl at 85 &d fainth kvHporhicadvio
f ro
evarlifd QuE IR B EISHSE vBEER Gl YARPERS EE greanics
drie@8%riN 080, flitcr&ldieXaBporated T"Ehef Brawhishos mr@n@édt porRated
to dryness to afford the title conpound .68 g, 64.5
chr%at%%a@ymmgé 304 HOAsnhopfame toyafgondithe ti ougd1(7§amg, 52
o, 2H, m, 1.31 - 1.33 (1H m, 1.33 (12H, s),
/)af 31“69’%1 52 (2H, ), 1.59 (2H, q), 1.84 - 1.92 (4H,
, 2.36 (2H, t), 2.43 - 2.52 (1H, m, 3.68 (3H, s),
21 (2H, d), 7.73 (2H, d); mz 372 (El+) M

50 nL) and the
e, oWashi ng through
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- 96 - Internedi ate 25-3: Met hyl
3-alr,40-4-(4-(trifluoronethyl sul fonyl oxy) phenyl) -
W@ o8Iy | ) pr opanoat e Tri et hyl am ne (2. 59P@M/GB2008/051199
18.57 mvol ) was added to a stirred sol ution of
Intermedi ate 25- 54 (3.27 ¢.¢fl2.46 mmol) and
trifl uoronethanesul phonic an?rydrl de (2.56 nL, 15.58
mml) in DCM (120 nL) cooled to 0 C, over a period of
1 ' tir h h | i
Hlx%mgg(gdé %%'&%g?élfs‘@gﬁmzﬁﬁuhﬁ gssgh:)hﬁsb 1919}( 24, £80-2.00

tirred at en all

(m, %EY, 0. 29%(natbi)ehd s (ranpidy, stadr(d, H\I};ﬂr&SQHﬁ,.lH)I;f@.48€éa,c]tH)on
m xture was diluted with DCM (100 niL), and washed
sequentially with water (100 m.), saturated NaHCO3

Inte(‘ﬂ'ngﬁla@é-%-A ?é}@_ RAYILE Of dulify : Rylc cm%x%@@ﬂbﬁx late

20% Et OAc i n isoheRane” Pure ns were evapor at ed
to dryness to afford t he t|tIe conpound (4.42 g, 90 %

s s 0224 o0 W Y G

dimétﬁmnetﬂanéeﬁnﬁlggbi%‘)@ mI1388 mmbt, Y $¢405097-72v386 heEl aft 920 °C in
2.46 - 2.53 (1H, n), '3.68 (3H, s), 7.15 - 7.19 (2H,

a migjowaye 8en for 43 Mia2ZFe erpde whyp@Haed(t fdsh vhronmtegrapgi wire

5-4: t.hyl : o : :
Et0§263-7 ) B hentns T S emoHask 1P 4k e hite s
'H NMR 500 MEz, @DERS &1 a8 di 3D, 2583 . 153nB2HY, 19@23)% (mH)) 2.3 (m,
in 1060 n_) and concentrated H2SO4 (1 %
1H)sY 13 frédl 670 (& Fdk 73HadirdDabd2 &d. |1(H&edl/2ti§7c(%r Xo
anbi ent tenperature overnight. The reaction m xture
was evaporated to dryness and redi ssolved in EtOAc

Inte{2@Qiatd §-52 0id-MASFdmupvhi dha Wl Rk eftybloh8eanearb ok blic adijl .
The organic |ayer was drNr ed) over MySH, filtered and

afford crude product . N product was pur|f|ed
by flash silica chro tdgra bd%bon gradient 0 to

evaporated to afford cya ct The 25crude
product was purifi ed oa chromat ogr aphy,
elution gradient 0O £ 20% Et OAC | i sohexane. Pure

fracti ons were evaporated to dryness to afford the

A sdluﬁdneofqomsym&ﬁﬁxgcég%lhe%ne%rbgﬁyle A6k 422e14sg3I11409 mno)94 DMA
(10 gf) was g@ded to ag;grr@dr ppspﬁgsmrgo@@a}@ PH32 g) 30. g_rrg@oll 21|_D]\/§5 (15 mL) at
°C‘(2vé€??e tﬂl-i %ﬁsr’edﬁo él@ rnlgl.“flhe mspetflslo?fl zgslt'_kenr@ff th?é c%ghng Hatft3nd 5-

bromo-2-fluoropyridine (1.53 mL, 14.87 mmol, CAS 766-11-0) was added followed by
DMA (10 mL). The reaction was heated at 100 °C for 2.5 h. The solvent was evaporated
and DCM and 2M HCI were added, the phases separated and the aqueous phase was
extracted with DCM (2x50 mL). The combined organics were dried over MgSOy, filtered
and evaporated. The remaining crude was purified by flash chromatography using 5-75 %
EtOAc (1 % HOAC) in heptane to afford the title compound (1.86 g, 42 %) as solid.

'H NMR (500 MHz, CDCl3) & 1.70 (t, 2H), 1.75-1.86 (m, 2H), 1.90-2.06 (m, 4H), 2.49 (m,
1H), 5.18 (m, 1H), 6.64 (d, 1H), 7.62 (dd, 1H), 8.16 (d, 1H); m/z 301 (M+H)".
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(1H, s), 6.73 - 6.77 (2H, m, 7.04 - 7.08 (2H, mM; nlz
262 (ElI+) M 5 Internedi ate 25-5:

WG2@208U05 4- (4- Hydr oxyphenybcycl ohexyl ) pr opanoPCT/a8r@8/051199
OH A solution of Internediate 25-6 (5.49 g, 17.86
mrol ) and sodi um hydroxide (¢f.71 g, 267.88 mmol) in
1, 2-propanediol (65 nL) and water (16 nL) was heated
to 140 C for 1 hour. The reaction mxture was allowed

8 rRHl% 10

viok1@pdohévhadéit adid. The organic extracts were
conbi ned, washed with satu;\latgd brine (200 nlL), dried
over MySo4, filter eﬁ;ﬁnd @ qd0 afford crude

product. This wasuf rexage (120 nl),
filtered and air affordthetltle conpound
(3.87 g, 86 %9 as a whi't e solid, which was used
ThlsVuohﬁféUhd s Ehiehespd ifohCBitbaRedidBTH DMIRg 6kl Car WbTzd iti GIEE)
0.95 - 1.05 (2H, m, 1.16 - 1.39 (3H_ m, 1.44 (2H,
des choedmlﬁisamplf 179 giverhe fijle compaundAs mg, 42 %6 )iy whie sggd.

g &%&%@{ﬁﬁm@ﬁ% S0 Ry 2P73 B A1 9 08, 0748 205 @

2H)42.23(d,20h 42.6@ { L3 BIDARE N sh 8 WG, | Solteésy | pteeiy(d, 1H), 8.02 (dd, 1H), 8.44
net hanesulfonate 20 Sodi um cyani de (1.669 g, 34.06
(s, IH}dMZ%ﬁéMaé@ed to a stirred solution of Internedi ate
25-7 (8.55 g, 22.71 nmmol ) in DWF (153 nlL). The
resulting mxture was stirred at 80 C for 3 h and then
Inteamlediatel 7410 taro-dutyld canb{ [Sx(b-chel odt}f-dimdthylpveazini2on
m . xture was dilute vvlth Et OAc (150 nli), and washed
Dpyridin- 2. 0 t 250 nl). The organic |ayer
25was dried over 504, € ang) evaporated to
af ford desired praqdu I on'al ned DMF so it
was re di ssol vedNi 1 ' shed with
saturated brine (2 , the organlc | ayer was
dried over My504, filtered and evaporated to afford
ThisCdougRdupd Qeb S¥nthebhed Gloktmtermeliste masmg Kintil2 dofyitibAsash

silica chromat oghaphy elution - radient 30 to
descaiygd mt ndermediate #éord thyy tatlg W@ﬁ@ﬁ@ge%@%wétt@éohd

SRS D oL 4 PRI A8, 0 0, 202

2.06)(nil BH).2ZH] 6 @9, 2H), 2446 (s, IHR2 .43, 3H), ,5.2D. (SA H)3bL40<3,,1H), 6480 (d,
(2H , 1,89 - 1,95 (4H 24Q(ZH t), 2.47 -

1 7 Bpigm. 0, 36 e mis P VERD. 55 5 (ak w2
307 (EF) M Internedi ate 25-7:
4-alr, 40- 4- (2- (Met hyl sul f onyl oxy) et hybcycl ohexyl ) pheny

Inteh‘medtaham a(bdhcis-d-(2-tertdButhvky-Ranoethivbavelgh b® eidin-3-yl

35 6. L 84.;8 . was added to a stirred
J}%@?ﬁﬂ#@%ﬂm G-2C 258(847g 38. 45 nmol )

and triethylamne (11.79_ 58 Jmo in DCM (300
m.). The resulting o,{lutl\o t|rr d at anbi ent
tenperature for tl% e reactio ture was washed

W th saturated bri 0 nm), the organlc | ayer was

dried over MgSHA, fil tered and evaporated to afford .
Thiscompoupd v exnthesied diogytntermerliate Trd and Byarmediate Ly using
51m1i746 5 Ec% g%‘:‘é elféf]lle?%gb%g;ﬁa ﬁl&%ﬂﬂgdlateei -8t oA ANLED Eorﬁ&outna (64 mg,
44 %) as white solid.
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Pure fractions were evaporated to dryness to afford

the title conpound (13.84 g, 96 %9 as a white solid.
WQRIPR 103100 MHz, DMSO) 6 0.99 - 1.15 (2H, m),PAT/BB2008/051199

1.51 (3H, m, 1.62 (2H, q), 1.75 - 1.87 (4H, m, 2.52

- 2.56 (1H, m, 3.16 (3H, s)g33.27 (3H, 3), 4.26 (1H

t), 7.22 - 7.26 (2H, 20m, 7.31 - 7.35 (2H, m; mz

399 (MtNa)'. Internedi ate 25-8:

yysod ey it Pt VRO STl TR A 0

(d, 219, 757 arlE)), DAS (2OHOL 253 BHN 259 Pl M), s§t82r(t1;al:H)s o180t (dptH),

of t hyl
837i§(ﬁ%¥?é@iﬁj€ﬂiﬁﬁﬁwgiyﬁﬁéﬁyl)cyclohexyl)acetate

(prepared according to WD 2004/047755) (12.3 g, 49.53

mmol , CAS 701232-67-9) in THF (280 nL) at 0 C under

Inteninediage-3: fertfButi (sisshbHEIH deb.5-tetnadetdl-1 13-dioxaborwlavs2-

oL SRV dl - 991- fr n1th? cooling bath and stirred at
S ® h. The reaction mxture was
cooled in 0O C and car ef yiN 9.-aned wi th saturated
NHACL (75 L), water (5 ) d 1 (50 nmL). The
m xture was filtereq through celltéD washi ng t hrough
with MeOH (150 ni) 8 Et 0AC (2 x 250 nL). The
filtrate was concentrated, the residue was diluted 5

ThisdoltpohAas d)ﬁ@ﬁ)esiﬂebl fro%ﬁh@dné(ﬁmeﬁﬂ iuﬂhg Winvi dir bor?d‘thd)‘l@flas
(100.nL) and saturated brine The or g

desqu@% fn Iné%rlmd% 6% &y afkpydche tltiq qqrm%lad (o él4%8be€éo(°é%%fhtt%50hd-

gl MIfe CHOR SR IG L g g7 PPl . 187

(m, (E)42.00(d, 1HR2. 16 (U, 21), (5546, (s)0H), 6.67Xd- 1H), 7R9(4d, 1 FD) .50 (d, 1H).
2.29 - 2.36 (1H m), 3.42 - 3.47 (2H m, 4.27 (1H,
t), 6.64 (2H, d), 6. 98 (2H d), 9.03 10 (1H )} m2

chlorophenoxy)cyclo N sg::j;igﬁc cid OHC 15 A
sol uti on of Interne ate 2 (5 1.22 mmol) in
TFA (6.098 L) alB to s at"canbi ent tenperature
for 30 mnutes. The reactlon m xture was evapor at ed

Thlsamhmhh@ wayamtiithed fiom IrttermetauBs Lding singilaa csﬁdmco'hs as
was purified by recrystallisation frombo

descge@% mﬁnéel@mlflf(e b1 tondfford gheitfgamnoyad (089 é@n{yb emglte solid.

H}ﬁl‘?iﬁ?(sg?/glgzc) Cﬁ)g%)sﬁ 33 %84 J(r%‘gli%i 8.1 égj(iln %Ngﬁ %é‘@ii? 15,196
(d, 221)08.14 (@.21D), §.261(s, n}), @528l 11, BAS (dliH,‘le& 132(d5 SH{; 34z 372

wi$he 2:73 (3H ), 4.48 - 4.52 (1H m, 7.32 (1H d),
M+H)59 (1H, 's), 7.63 - 7.66 (1H, n), 7.86 (1H, d), 8.05

(1H, s), 12.10 (1H, s); mz 404 (MtH)'. - 100 -
HHHWMMMe261 (U M)ten-&nw

Intesmediat &7-Ga f ¢ise (S BR ; ink3 exylpcétic acid
chIorophenoxy)cyclohexgneqﬁrboxylate 5 Thi s conpound
was synt hesi sed fromFnt -te Q6-2 using simlar
condi tions as descyi n I i ate 25-1 to gi ve

the title compound®{561 ng, 71 5 @@ a yellow solid.
Thlsgdéh%& %}%9 g%ﬁ?esm%@@}n ﬁlta’l‘nljﬂ'gdlggﬂ -6 ﬁgmg &nlrlf‘ar coﬂdlgéhs as
desc2ib8@in In’ZeBﬂe(ﬁaﬂd 6-q afﬂ)r6 6ho( tBH, casypoudd 8D2$'Bg—] 685%) agiwhie solid.

oyl B Bl 0Gh P ST Bl 20

153 I234)e5 261L1 1H§r 1.6 Bdy hH), 8.16 (d, 1H); m/z 31
(d:HDQZBg??or) y 623 }ngé?g%rgﬁéﬁﬁygkw H)8 6(d, 1H), m’z 316
(M+d#oxabor ol an- 2- yI)phenoxy)cycIohexanecarboxylate 0Oy

(3_0g
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Cl 15 This conpound was synthesised fromInternediate
26-3 using simlar conditions as described in
WO pioeosel ate 25-2 to give the title conpound ¥AT/&B2@8/051199
88 % as a colourless oil which solidified on
st andi ng. 11- INWR (400¢fMHz, CDC13) 6 1.33 (12H,
s), 1.45 (9H, s), 1.55 - 1.62 (4H m, 2.03 - 2.08
(2H, m, 2.13 - 2.19 (2H m, 2.24 - 2.31 (1H m,
.= 4.37. £ 61 20(1H, d),
- Internedi ate

26- 3: (1},4r5-tert-BuH@ o
4- ( 4- br ono- 2- chl or opheno yclphexanecar boxyl at e C
To a solution of Interne oH (5.3 g, 26.46 mol,

CAS 931110-79-1), 4-brono-2- 5 chlorophenol (6.59 g,
This3brip®undreiay syntliesised fioenkx tpimoediatere’ (8ng Singlar 8dnditons as

el llerbined™s B4 IS5 orarBRf0 e gt poonbie

soligas stirred at roon1tenperature for 4 h. The reaction

m xture was evaporated. The crude product was purified
'H YIRS (588 Mg, IGRIDR N ddat logft i), &108tl Bhinyr4Bi 88 (0. 11d), 2.10

% Ac i sohexane. Pure fractions were evaporated

(d:ﬁ@ %Eggesgﬁ?o afford the title conpound (4.27 g,

1041. 4 % as a colourless oil. 1H NMR (400 MHz, DMSO)

6 1.37 - 1. 53 (13H n) 1. 88 - 2. 03 i4H m, 2.23 -
Intepmediate 7:7: Methy) (gis-4-hydreo hep etate (1H, d), 7.42
- 7.44 (1H m, 7.63 HdH d)' HPLC tR= 3.65 mn.
151 nternedi ate 26-4: (13
4- hydr oxycycl ohexanecar bQq at 2(_0- 40 HO To a
suspensi on of (1s,4s)-4- hydroxyc§b|ohexanecarboxyl|c

A soi@;o%a(ffﬁg%h%%mgﬁg%g Ell n §a6|§ ﬁgﬁq} yg 6%))2 ﬁlﬁlo'i ‘7&&@”219(91%’-6),

rhodiim (204 elbAllyrhinaL@t 3 o, 8. 168mpol),in M)a(H({i (3fan) wiaf hpdregenated at 8
e B T Bt A Sy AR iy
remegglélggzﬁfor%k‘st (?: i was B @lIvddLif i&hefine A8 FROARTIRY buMBsy B}hﬁQsh

e reaction m xture stirred for 30 mn
chro@@uta@raphy ush@'Etﬂz’mﬂﬂél@]%) aitisohexaneatoniffpht the Iﬁmlletcl'selompound

, N-Dj et hyl f di-tert-b tal.
(4.3 Lo o BMpUEs Tl N Sttt wE0oth fans G shiginyase gompared
to m%@s&maﬁﬁfwght?s@nférmg udednn 3mckefinans@pd. oned to cool .

The reaction m xture was washed with 2M NaCH (100 ni),

'H MYIRH(§0Q MItz, T5MLlY) aihdOtlsn(ren2iPot 48 dcb2 (0. githe! H6rd i (n, @H),

soRRRe Bl e R il 5 P (o

141-151(6H m, 1.70 - 1.81 (2H, n), 2.19 - 2.25

2 9--(tra - Earbamenlss-alitluorometh : 7iny2-
hexanecarboxyllc acid Thi s
I ﬁ& ¢ ﬂg £ﬁ &8 ised fromiInternediate 27-1 u5|ng

simlar conditions as describ
the title conpound (182 ny

which was crystal | ised fig

m.). 101H NWVR (400 @Eg[ O 6 1.67- 1.74 (4H, m,

1.76- 1.93 (4H m), 2035 > 2.41 (1H n), 2.60 (3H s),

2.73 (3H, s), 4.77 (1H brs), 7.28 (1H, d), 7.59 (1H
Thlssc)ompzuﬁé whad bintiiised ﬁoﬁﬁlﬁéﬁhedﬁte $1 U8ing Hithila$ kondifotd/as

(1H, ; mz 404 (MtH)' I nternediate 27-1:
descgibed askixayapleyd to give the title compound (3.8 mg, 31 %).

4- (4-(6-carbanoyl- 3, 5-di net hyl pyrazi n-2-yl) - 2-

15chl or ophenoxy) cycl ohexanecar boxyl at e

p-mAEXanpl e 21 to give
%° as a white solid,
0|I|ng absolute EtOH (-2
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Thi s conmpound was synthesised fromlInternedi ate 27-2

and Internediate 21-4 using 20 simlar conditions as
wa@le®enstiesl in Internediate 25-1 to give the tiPRPCBEGB2008/051199

conmpound (371 ny, 48.1 %9 as a white solid. 1FINWR

(400 MHz, DVMBO) 6 1.68 - 1.765(4H, m, 1.78 - 1.93

(4H, m, 2.52 - 2.54 (1H, 2.60 (3H, s), 2.73 (3H

s), 3.61 (3H, s), 4.76 - 4.79 (1H m, 7.29 7.65 (1H

g 0 Bl 5., B1 23406, 28 1. S ol g D Bt st

224((313214)3)2%&85/@ 1H), 2.74 (s, 3H), 7.42 (m, 2H), 7.67 (m, 2H), 7.79 (t, 1H); m/z
4-(2-chloro-4-(4,4,5,5-tetranethyl-1, 3, 2-
404 gMakBbor ol an- 2- yl ) phenoxy) cycl ohexanecar boxyl ate o
Cl This conmpound was synt hesised from | nternediate
27-3 using simlar conditions as 5described in
Intekmiegiateslilatea t-Butd (tangidvi-[eherrbainbel-Sgdiflao reiméthyH3-9,
85 @6 as a pale yellow oil which solidified on
IpNEazine2-viphepd evelghexybacetsie) 3) 6 1. 33 (12H, s),
160-168(2Hrr) 174-181(2 1.98 - 2.09
(4H, m. 2.37 - 2.44 (1H, 1), $5)457_
4.60 (1H, m, 6.90 61H, .ea .62 (1H, m, 7.80
(1H d); mz 394 (

This compound was synthesised from Intermediate 8-2 using similar conditions as
described in Intermediate 1-1 to give the title compound (11 mg, 44 %).

'H NMR (500 MHz, CDCls) & 1.14-1.24 (m, 2H), 1.47 (s, 9H), 1.51-1.63 (m, 2H), 1.80-
2.01 (m, 5H), 2.18 (d, 2H), 2.53-2.62 (m, 1H), 2.81 (s, 3H), 5.72 (s, 1H), 7.37 (m, 2H),
7.56 (m, 2H), 7.84 (s, 1H), 7.97 (t, 1H); m/z 460 (M+H)".

Intermediate 8-2: 6-{4-[trans-4-(2-tert-Butoxy-2-oxoethvl)cvclohexvyliphenvll-3-

(difluoromethvyl)-5-methvlpvrazine-2-carboxvlic acid

.-““‘\n/ o
o (0]
HO | N\
F N/
F

This compound was synthesised from Intermediate 8-3 using similar conditions as

described in Intermediate 1-3 to give the title compound (25 mg, 44 %).

'H NMR (500 MHz, CDCl3) & 1.14-1.25 (m, 2H), 1.47 (s, 9H), 1.51-1.61 (m, 2H), 1.80-
2.01 (m, 5H), 2.14-2.21 (m, 2H), 2.53-2.63 (m, 1H), 2.86 (s, 3H), 7.35-7.60 (m, 4H), 7.83
(t, 1H); m/z 461 (M+H) .
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10 Internedi ate 27-3: (1s, 4s)-nethyl

4- (4- br ono- 2- chl or ophenoxy) cycl ohexanecar boxyl at e Cl
wabiog/ogiappound was synt hesi sed from (1r, 40- met PgI/GB2008/051199

4- hydr oxycycl ohexanecar boxyl ate 15(CAS 6125-57-1) and

4- br ono- 2- chl or ophenol usingggi m | ar conditions as

described in Internediate 26-3 to give the title

conpound (4 88 g, 55.5 @@ as a colourless oi . 11-1NMR

(1H d) one CH obscured Hl@I_CtR— 2.99 min. - 104 -

l e 28:
64(1r 4s) - 44( 2H Tetrazol - :t;: iE;hyl) 2', 3" -di hydrospi
roi cycl ohexanel, 1' -i ndenel N1 dlnethylpyrazine
-2-carboxamde N-N/\\ ,NFo HZNN 1 N A sol ution of

T BT il B Rorede R T g S TRl
desct B4 inhterdn ddiatd™03 Yo ifforPMie htdlOcdHhpoun gﬂ‘ﬂn@@’ﬂ%) nL) and

water (2.5 nL) was degassed before addition of (1,1'-
'H W&((d%h@@l@@lsbwﬁé)(f, éH).ob&hé) 3d). i oo pH), I7a2ﬁ (m,n{:r Py Hz,
1fD‘ ;§%5EE“‘ +05 mmol ). The reaction m xture was heat ed
1’8 der nitrogen, and left to stir overnight
for 5hrs. The reaction mxture was allowed to cool to

roonttenperature and t hen evaporated The 10 reS|due
Intemediate j ielifhuonametk ethyl-610x01] .6 ppyrazine-2-

) and extracted into EtOAc (4 x 50 nL) The
Sﬂﬂgﬁgégkc extracts were conbi ned, dried over MySH,
filtered and evaporated to fﬂprd crude product. The

crude product was purified aratlve HPLC (Waters
XBridge Prep C18 OBD col umn, S|Iica, 50 mMm
di aneter, 150 mm | ength), U | ecreasi ngly pol ar

m xtures of water (conta|n|ng 0.1% formc acid) and

Thlsl\@ogmoﬁﬁd LaskHeRdsSed foaftiteriRe AR5 NLiAg sﬁllil?ar ‘ﬂ?o%‘eﬂﬁ@ as
onpound wer'e evaporated to dryness to afford t

desoubtxﬂ & htsﬂpmmdte(mﬂ_ Therpyclized. ifermgdiate peodnbi wes @@duzdd byl hgating

at lm %0#9 njindn a Migr C@%Véw% Tﬁn?’w;ﬂ’l %g&gl (l%glﬁcq% flff%réﬁg%ﬁ%l% i;i??r?’lpound

(28051}1 R.§%)(3H, s) 2.91 (2H, d), 2.97 (2H t), 7.33
10 d 21 755 d), 7.60 (1H, s; 7.62 (1H, sg
HWBZG@ MHz)CD 51&)146:£‘eéhl) h?%(s438 (4M11H)q 2HR(.36.(t,1d5 J= 56

e 28-1:
Eklé”%§5??§ﬁ354s) 5 -(4,4,5,5-Tetramet hyl- 1, 3, 2- di oxaboro

| an-2-y1)-2',3" - dihydrospiro
[ cycl ohexane- 1 1'-|ndene1 4-yl)met hyl )-2Htetrazo
w&w“tmmoxvcar onvl)- alanvl]amlno} 4.4- dlﬂuoro 3-
oxobutanoate
O o
AN i
° F

N\io

N

/%\o)§o

This compound was synthesised from Intermediate 8-6 using similar procedure as

described in Intermediate 1-6. The crude was used directly in next step.
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, N To a solution of triphenyl phosphine (1.453 g,
5 54 mmol ) and Internediate 28-2 (900 ng, 5 2.13 mmol)
WO 009BB11025. 400 nlL) in an ice bath was added PCT/GB2008/051199
di i sopropyl azodicarboxylate (1.133 nL, 5.75 nmol).
The resulting yellow sol utiogywas allowed to stir at 0
C, after 2 mnutes azidotrinethylsilane (0.820 ni,
6.18 nmmol ) was added dropwi se. After 17 hours at

InteRHRIRDE 816 FREVIDLMaFo- 4 UL & s fgi ?cle_ (1 %.34?3

5. 75. nmol ) anal azidotrinetiyl &l ane (0.820 nL, 6.18
nmol ) 10 were added and-th nsion was stirred at
anbi ent tenperature for a fu Th r 24 hours. The

reaction mixture was cool ed Nn an |ce bath and a
solution of Sodiumnitrite (162

Thisgemgoupd Wi yynibesisad dom Al ‘FQYQT3 -y h#twa% agd ﬁzhé’bF%?lﬁ (QAS

etk g R R
Intermdtalt@hﬁmfhd: uude was usddi dircedy fromexastepr t her 45 m nut es.
The reaction 15 m xture red into water (50 L)
' NG @ M DG Eh | BOh P0G A Camt b8 e - et THD.
organi c extracts were conbi ned, dried over M504,
filtered and evaporated to afford crude product. The
Exaoiplel®: firagut{4-(@Eapbarmbvletethyl-fimethyvipyrada-2-yhphenvl]
Wy, elution gradient O to 80% EtOAc in
cycl xed fractions were evaporated to dryness
to afford the title 20 conpoun B\Iramg 51.1 %9 as a
cream solid. 1H NWVR (400 Mz, 06 1.20 - 1.38
(14H, n), 1.40 - 1.5 (2H/NY, 53 - 1.70 (4H, m,
1.83 - 1.97 (3H mn , t), 2.89 (2H, d), 3.18
(2H, t), 4.69 (2H, t)| (1H, d), 7.48 (1H, d),
7.49 (1H, s); mz 448 ('MH) - 106 - Internediate
Th152c%11§30und was s%nthesmed from Intermediate 9- 1 usm similar conditions as

anoet -24(1r,4s)-5' 44, 4, etranethyl -1, 3,
desczl.bed in Example 1 to affor the title cornpound (5 rng, 29 %) as white solid.

R R R B e oHE R o R b st A £ R0 e e,

1 92n(14, 41), Qélzzr(ﬁoiﬁl) 1235 (adcﬂgdz 8@(@ 2:H)| z. 9@ 3$D) ®112 e spTH), 7.28 (d,
nt er nedi at e - 1),

1) 84 (4, PE1 Doy  Hie A0 L 8. 87 mml) and
PyBROP (1.369 g, 2.94 mmol) in DCM (50 nL). The
resulting solution was stirred at anbient tenperature

Inteimedihtd9Ur sert-Bueylr {eeisidofi-(6-cdrbamovib3-e chad{Samathadpyrazin-2-

dryness and redi ssolved in Et0OAc (125 nlL), and washed
ﬂﬂ?&%ﬂ@lﬂ—&e—w}ﬂ&&@&ZM HC1 (75 nmL) and saturated brine

(75 nL). The organic |ayer was~d& ver MgSO4,

filtered and evaporated 10 _td f@rdicrude product.

The crude product Wﬁiﬁgur by flash silica

chr omat ogr aphy, eHnt| dient 0 to 100% Et0OAC in

i sohexane. Pure fracthe er e evaporat ed to dryness

to afford the title co oundéBMS ,. 109 %9 as a
This,gempoupd aigs syrthayvrd fiegn edipsr2 gsing @@mlar LonpdtiQmys

desc?afﬁi ty n%%?e %ﬁkteﬁh rfl f‘fo%glthe:"%tf'e . (néglutlgpo %%5%%6 % %ﬁe solid.

HNMR (20@34}([2@1)@1)5)5 2. 18Iq (2B, 1.261), 363, 1266 (s, gﬂgg 4R2H52 (i, 2H),

1.78r5.§7 gpp,z é.9(4,\gﬁ, 3, 4 gcg,zﬁ;dg.gé Z. izlg),g:gc’z) (0. - 3.95'5 31, 5.6
(br %1?1_},;75}12&{, 83446 &, §HIeﬁ.$@(§?Iﬁ)f b2 433 gdhgxabor ol an- 2-

di hydr ospi ro[ cycl ohexane-1, 1' -i ndenej - 4-ybaceti c acid
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- 107 - TFA (15.90 nL) was added to a stirred sol ution

of Internediate 29-3 (802 ng, 1.88 mml) in DCM (15.90
worz009a81105 C. The resulting solution was stirreRCHGB200§051199

for 30 mnutes, the reaction mxture was evapor at ed

and the residue was azeotropgg with toluene to afford

the title conpound (676 ng, 97 %9 as a white solid.

5NVR (400 MHz, CIKHS) 6 1.21 - 1.28 (2H m, 1.33

y m&gg{:&)ph%vlé_s-ethvl-
3-mé@Ipvrizing.2Grbatilicdicid 7. 64 - 7. 67 (2H M) : COOH not

seen; mz 370 (EF) M Exanple 29: N

24(1s, 40-5' - (6- Car banoy1- 3, 5- ethyYNpyrazin-2-yl1)-2'

3, - 10di hydrospiro[ cycl oh , 1o-iIndenel - 4- yBacetlc

acid 0 1/ A sol ption Internmediate 29-1 (0.748

g, 1.66 mml) in (8 all owed to stand at room

temperature for 0.5 An#Fe reaction m xture was

evaporated to a solid. The crude product was purified
Thishy)mp@undl shabyrthaiscd froonwnterrhediateled bhd ntafrhedidtet D@sing similar

01 g, .30. 7.9 f f
SuziliRfiTS (et 1 INGRIEABIS 10 R B oy (637 me.
67%§rl‘e|ld)'£kwhlte§§hd 1.80 (4H m, 1.96 (2H t), 2.03 (1H,
bi s), 2.39 (2H d), 2.58 (3H, s), 2.73 (3H s), 2.89

'H NMIR, (509 Mz, 4B)CI5)70 504(1233 (ny2H)71 84 (¢ 3H), ls‘)7 (s7918) 1¢5pHiq, 2H),

! 782%?%5%7?7@ r gkl 2 B T G Bt M6 . 20, 7.0

7474(& 2 SmeanbavpyH)- 3, S- di met hyl pyr azi n- 2-
)-2",3 d|hydrosp|rolcyclohexane 1,1 -indenel -4-yBac
etate O KNO O - 108 - This conpound was

Intef%'égﬁ?éb 3¢ ﬁtﬁi@-&ﬂo@ﬁgﬁ%”@ﬂ%mgwﬁ Ve

the title conmpound (0.748 ¢, 50.3 % as a solid which

was a 2:1 mxture wth-th @lastere0|soner n z
450 (M+H)' 5Interned|ate 29 tert-Butyl
2-als, 40- 5 -(4,4,5,5-tetra 1 3, 2- di oxabor ol an-

o S laeeet PR ﬁh&ﬁr&t é@%ﬁaﬂiﬁméﬁ%ﬂ% ) s

adde%i%%énﬁeﬂ)iat% M%yl(ﬁ) 20U RS Bt MY mxtdredn £l RYRBAL POET By 19 h.

.3 '-di hydrospiro [cycl ohexane-1,1'-i ndenej
The rmy%@v@s geaded to RT.oSagqureist @{aﬁﬁﬁmas aided perafidlyend sheqmixture

was %xtrac%eocgw && ]})&?}%( V\;}e\l\g}gtrag slv&-/reH?':: Com 1ne%L ﬁggr %g@ fol%llreéd and
con@hﬁm@ hEfearc@minEeguac fas parificd il a6 @ Aroandodrighy @agt E@Nc (0-
rred at roomtenperature overnight. The reaction

25 %a 1%tht§PTéanquﬂ therte WO@%&%%&? §0)as paleogHewselid.
1
005 g@ rgll f%glmg I3H2 el %la{{%ﬁ)gagﬂﬁo(g’%e? EQ\AEZ[)z}ﬁnQ (@,

2H)sol i d. The suspensi on was allowed to warm and then

evaporated to give the crude product as a white solid.
This was recrystallised by dissolving in DCM (ca. 20

Okd-1308inG AR vRzih B 28 afb¥xylate

filtered and the coIIectedOSOM|d dried to give
I ntermedi ate 29-3 (2. Zgﬂogijf%jfifé as a white solid.

This compound was synthesised from Intermediate 9-5 using similar conditions as

described in Intermediate 1-5 to afford the title compound (160 mg, 21 %) as white solid.
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201F1 NWMR (400 MHz, DMSO 6 1.17- 1.21 (2H, m, 1.26
(12H, s), 1.40 (9H, s), 1.44- 1.67 (7H, m, 1.90 (2H,

WO 20098813 (2H, d), 2.81 (2H, t), 7.18 (1H, d),PC1/¢82008/051199
7.48 (2H, m. The nother |liquors were evaporated to
give Internediate 29-2 (1.61fh g, 29.6 %9 as a solid as
a 2.1 mxture with the other diastereoisoner. - 109 -
Intermediate 29-4: N tert-Butyl

H@wkicsowyd?oé% § 1208 Bk el TR APINE W 2 440 (a,

2H)acet at e Thi s conmpound was synt hesi sed from
Internedlate 29-5 using simlar conditions as
5described in Intermediate 25-2 to give the title

Inte?ﬂféﬁﬁ%'@ﬂ st e 29 (ﬁﬁ 24 [({J@rt-ﬁﬁt(ﬁiv§ﬁlﬂoqvl)ﬂiﬁlm&ﬂ%} Mﬁlﬁno)-}

DVSO- 6 1.28 (12H, 472 (8H , 1.00 - I./3 (4H
oxobgtan@at®4 - 2. 13 (3H m 2. 26 (1H d) 2.31 - 2.36
(1H, m), 2.87 (2H, t), 3.66 , 5.60 (1H, s),

7.17 (1H, d), 7.45 - Z/Z QQE#kp) 7 50 (1H, s) one
proton obscured; mz 4 Y "5 10l nt er nedi at e 29-5:

N: tert-Butyl
2-(5" -bronp-2', 3 d|hydrosp|razvyclohexane-l,l'-
I ndenej - 4- ylldene)acetate -E}Tb a sol ution of
tert-butyl di et hyl phospho Gate (8.80 nlL, 37.47
nmmol) in THF (100 nl) was added 60% w/ w sodi um hydri de
This(cbnq:@an@ wa8 ?ymﬁestm(b ifjom Ilﬂtermeliatei Reld and ntermedisteals 7 using
51rn1 r CB?CgEfB szas 1% lrlQeil:’l% i%%ea i %r 81'1{ € rem ue was taﬁénscﬁrec%ly ?o next step.
di hydr ospi ro[ cycl ohexane-1, 1' -i nden] -4-one ( prepared
accordlng to the procedure descrlbed in WO
Intepmgdiate9-p5 tert-Batyl0h) > cabamovhgopydcayrbamateo 2 ol ) in
THF (50 nlL) was added and ﬁmlrQ5ng conti nued at room
tenp for 1 hour. The reactionfm xture was quenched
with saturated brine (150 mjp tracted with Et0Ac (2
x 200 nL), the organic 2 [§¥er was dried over Na2SO4,
filtered and evaporate afbord the crude product as
a brown oil (13.66g). The crude oil was triturated
To Moﬂthldn&ﬁfmﬁ%émRt&ﬂb@b%ﬁaﬂao&@l)hﬁlﬂbﬂbtﬁﬁo\iﬁﬁcld €1.01Q, 4.99 mmol) in
iltration and dried under vacuumto give

d_by
DMF ﬁ% ntl')tareeZQ: &rfy@a AddedNEM gl.10mIo). 98@@05 ang esobpiyf d A

chiof EBAMS £ My O by B R S ey g e

precipith® \(J&-ienﬁ))@d by H8ratiod. BOY(MH,OHXaq)2o0bion (@32 2n1(, 319 mmol)
was g?i@%iz a(néﬁlhg ge)aczttlos;lS\Iés s(tlﬁqg)aa)Z% -ﬁg @S;%lill 7?&1) @olglg](?quvans)]irgdLygg gnder

vacluhfhnd RexafX @APARICB0A white precipitate was formed after a few rmnutes The
24(1r, 4s)-5' 46- Car banoy1- 3, 5-di net hyl pyrazi n-2-y1)-2'

precantatedwirmml@stpd rod Gited woldexahed with' addlndaaiéllexaheth@pltepmltate was
recr?s%aillﬂsedofro]hq EtOAc and hexane to give the title compound (0.811 g, 80 %) as white
solid.

'H NMR (500 MHz, CD;0D) § 0.96 (t, 3H), 1.45 (s, 9H), 1.61 (m, 1H), 1.78 (m, 1H), 3.93

(t, 1H), 6.63 (s, 1H), 6.96 (s, 1H), 7.51 (s, 1H).
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HZN O A solution of Internediate 30-1 (1.16 g, 2.58

mol) in TFA (12 nL) was allowed to stand at RT for
wW@2®94811The reaction mi xture was evapor at ed t oP@I/&8R108/051199

The crude product was purified by recrystallisation

fromMeOH to afford the titITDconpound (0.648 g, 63.8

%9 as a white crystalline solid. 15NVR (300 VHz, DWVSO

6 1.14 - 1.27 (2H m, 1.51 - 1.80 (7H, m, 1.98 (2H,

Exal : i ehivi

cvelédh&Xatétic sdid 8. 01 (1H, s), 12.05 (1H, s); mz 394
(MtH) " . I ntermedi ate 30-1: tert- But yl
24(1r, 4s)-5' 46- car banoyl- 3, 5- Ppyrazin-z-yl)-
202' , 3' - di hydr ospi r ofpcycl 1 ' -indenel - 4-yBacet
ate 0 0 HZN N  Thj: d was synt hesised from
I nternediate 29-3 Usi imlar conditions as
described in Internmediate 25-1 to give the title

ThiGORRUAS b 0 s B i Fol AL O AR

desoﬁbbﬂ 1mExalﬁpE7l tbzglfl(e tit)g coznpibding 21 rng) 95 %)57 ( 3H S)
' sBIMAE Gy 1851 30,0k e Pab Tk, G 5Ts65 G 1 s4-
2. 04('%§ﬁ“’ﬁ1|8925§§ 2H, ), 3:54-2.64 (JH,m).2.73 QF]l szirsa329 (2H, qgi 29,(1H,3). 7.36

(2Hﬁn&hﬂﬁ@dﬁﬁbpﬂ[&ﬂ@ﬁﬁﬂahékﬁhé&ibis}mnﬁé&kﬂ%AH¢arboxyl|c
acid HO 10 4M HCLl in dioxane (10 nL, 0.43 mmol ) was
added to Internediate 31-1 (188 ny, 0.43 mol ) in DCM

Intef melliate 10-7€ter EBWHI {RAnSALULl6QAr BRRoPILE-E1] 3f195th razin-2-

__1T‘UF§__TH€_F€§UT€ Nng m xXtare was evaporate TYyNness

henuvlidy exvitheetafgs slurried with ether then flltered

to afford the title conpound (158 qg 96 %9 as a pale

yel | ow sol i d. 1FI NWR ( O 6 1.48 -

1.73 (6H, m, 1. 85 - 1.93 §>2 00 (2H, t), 2.28

15- 2.36 (1H n, 8n s), 2.73 (3H, s), 2.91
(2H, t), 7.29 (1H™ d)I 50 (1H, d), 7.56 (3H, d),
7.98 (1H, s); mz 3

(MFH)' . Internmediate 31-1: Ir 4s

ThlsS(fo_%{ uﬁ&ij &v\ég %ntlies?eg frgm Il{tﬁrlTle(y?tanllﬂnZ ES-H)}% il-HE]'a,r gro_cedure as
deaﬂ%b&drhﬁannahs&dkbhﬁgaaeﬂac&npmndqmehﬁ§50&®boxylate

----- 20
"H NMR (500 MHZ CDCls) § 1.13-1.25 (m, 2H), 1.36 (t, 3H), 1.47 (s, 9H), 1.52-1.62 (m,
2H), 1.80-2.00 (m, 5H), 2.18 (d, 2H), 2.52-2.60 (m, 1H), 2.68 (s, 3H), 3.39 (q, 2H), 5.48

(brs, 1H), 7.33 (d, 2H), 7.52 (d, 2H), 7.81 (br s, 1H); m/z 438 (M+H)".

Intermediate 10-2: 6-{4-|trans-4-(2-tert-Butoxy-2-oxoethvl)cvclohexyllphenvyll-3-

ethyl-5-methvlpyrazine-2-carboxvlic acid

\n, o Y
o 0
P
N

This compound was synthesised from Intermediate 10-3 and Intermediate D using

similar Suzuki conditions as described in Intermediate 1-3. Purification gave title product

(30 mg, 62 %).
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- 112 - This conmpound was synt hesi sed from

Internmediate 31-2 and Internediate 21-4 using simlar
w@omdiogilens as described in Internmedi ate 25-1 PCI/GB@®8/051199

the title conmpound (188 ng, 32.0 %9 as a solid.

1FI NMR (400 MHz, CDC13) 6 1.40_(9H, s), 1.54 - 1.68

(6H, m, 1.86 - 1.96 (2H, m, 2.02 5(2H, t), 2.16 -

2.28 (1H m, 2.60 (3H, s), 2.82 - 2.95 (5H, m, 5.40

H h@%ﬁ%s?q%ﬁ : élljz'k ﬁéz ( &é’ 2(H‘) t’s‘?)r( 3 31?47(4%%1—219%2 1.62 (m,

2H)(1180 Q@Ot(ﬁf ISHWC V&(d, 2H), 2.53-2.61 (m, 1H), 2.74 (s 5 , 3H), 3.42 (q, 2H) 7.36
§ 5. 5- tetranethﬁl 1.3, 2-di oxaborol an-2-yl |2 '
(d, 2H)d By 64-04Pi Fb2] (brey Ep ek 4p2 (i)
'-indenel-4-carboxylate >---- 01\,0 10 Thi s
conpound was synt hesised fromlInternediate 31-3 using
Intepimetlias¢ 16-0nHilivl 6rs-oam-8esitvliSomdthvipyrarmedecirbbeylate 2
to give the title conmpound (3.13 g, 73.7 % as a white

sol i d. 1FI NMR (400 , 13) 6 1.26 (12H, s),
1.39 (19H, s), 1.50 (2K @) 150 - 1.60 (6H, 15n),
1.80 - 1.90 (2H, n), 1.93 , 2.15 - 2.25 (1H,

m, 2.81 (2H, t), 7.07 (1H d)Y 7.59 (1H, dd), 7.59

Thls(cjelfhpoﬁ}ld Wa§ Eﬁftﬁ@%‘e@%nﬁﬂmg’rmé(ﬁﬁte“l@ 4 8Sihg Eikﬁll\ég- protocol as

br ono- 2' - di hydr ospi roi cycl ohexane-1. 1
deﬁﬁﬁd@nehﬁﬂﬂn%h%@ $§1gV62060mnp@!@(30mh§§9éblutlon of

Hﬁ%dgﬁw@é?@%% J0be o, AR 65 il eS BB ANk 5 (o

2EDQM&tﬁBKNPQIV| di car bonate (14. 70 g, 67.34 mmol)
effervescence) The resulting solution was stirred at

anbi ent tenperature for 16 hours. Saturated NaHCO3
. .tlrred for 30
| ayer was separated and wa eq1MAth wat er (200 nm.)
t hen saturated brine (208, evaporated to afford
crude product. The crude proguci was purified by flash
silica chromatography, elutiof gradient 0 to 10% Et 0Ac

e 3

i ok RRBE VA0 Son T8 REAEH PRe I 028 BRAE SHFEr bbjosp] s
desoalbed) ilméesalistel 1-5. Fadifi chidr ga@@@lthdzmpm&))M@ gl 648%) as bright

(9H, s), 1.52 - 1.67 (6H n), 1.90 - 1.97 (2H, m,
YGUG_LWQE% 2.03 (2H, m), 2.20 - 2.30 (1H, m), 2.86 (2H,

, : d

'H ﬁ&gtize(goé’gﬂg%e%%q%a {238, 6ihb 1.8 3, 36), 334(EHmI3.02 (g, 2H), 4.44 (q,
2ED(%20Gﬂs5IHBm0HQIEUw3H¥dihydrospiroicyclohexane-l.l‘-in

denel -4- carboxylic acid HO 15 Br Oxone (6.98 g,

11. 36 nnDI) was added to Intermediate 31-5 (3.33 g,

i1k oA

This compound was synthesised from Intermediate 10-6 using similar conditions as
described in Intermediate 1-6. Crude product (1 g, 46 %) was taken directly to next step.
m/z 331 (M+H)".
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diluted with Et OAc (300 nL), and washed sequentially
wth water (3 x 150 nL) and saturated brine (150 niL).
wab@osgehi c | ayer was evaporated to afford theCT/GBR@8/051199
compound 20(3.51 g, 100 %9. 1H NWR (400 MHz, DMSO) 6
1.30 - 1.73 (6H m, 1.80 -_£ 00 (4H m, 2.20 - 2.32
(1H, m, 2.83 (2H, t), 7.12 (1H, d), 7.31 (1H, dt)
7.36 (1H, t), 12.03 (1H, s); mz 309 MH. WO
foatdd - Internediate
rospiro

icyclohexane-l.l '-|ndenel<14-Ocarbaldehyde and
Intermedi ate 31-6: (1 sArd -2'.3

" -di hydrospiro icycl ohexane-i: 1' -i ndenel- 4-

car bal dehyde I nt er nedi at 8- 31-5I nternedi ate 31-6

( Met hoxyrmet hyl ) tri phenyl phosphoni um chl ori de (20.76 g,
This&nRuldRla) sy¥sesadd G@dnt @ch?l Iﬁbplbﬁﬁdce“tété pens |49m9m1 4) and

potassiumtert-but oxi de (6. g,
polymez-bgpgk tpqelagidg gsipg pinglar afﬂs@@fhﬂs ﬂ@sﬁpb@damdnée,mwdwe 4-7. Crude
The resulting red
mat%gﬁ g@?§ ’1)50%9\/\“@%5 Ii?s eﬁfd}%%}%?{ &nggtgﬁt temperature for 2
hours and then a sol ution of

5' lbronD2 3 -di h drosplro[cyglohexane 1 1 -|?den] 4- ?

acetyg%&)om 047755, CAS 701232-89-5) (7.35 g, 26.33 mol )
4-di oxane (63.4 nL) was added over a period of 10

TgﬁHsolution was
or

m nutes under nitrogen. The r

stirred at anbient tenperaps hour and then
heated at 70 C for 1§ hgur The 15 reaction mxture
was poured into wat®r 2P0 L), extracted with EtOAc
(2 x 200 nm.), the orga mc | ayer was washed with

saturated brine 8%@ and evaporated to ﬁfford a
Thiggogyeupg pas wﬂefﬁee g ‘HF‘[m%Hgted&d]eHS“Eg 8k lag pepditions as

desc'rﬁ@{‘ﬁf(ﬂgﬁngl]e Bo gt%%.gtlt &mﬂo‘ﬁn Y@m@ ﬁ?‘{/l)d whi ch was

ected by fil tion Et OAc and

'H NeBHSRAMHE, TDEL) & 1 Thel 25 qnn m{)el ms @v(an(ﬂHf)t 8632000 (m, SH),
af ford a solid residue, % aceti c
22631 811 A Mok (209 R T (508HO8 384031 5.5 Fh Pebaf hig: mz
354§g&ygfon was stirred at 70 C for 16 hours, the mxture

'l owed to cool, evaporated to dryness and the
crude product was purlfled by flash S|I|ca

tOAc i

.‘ . L N (! 3 e R Il td] = =_.!.- S
1 h@h @mqei zﬁ@ﬁﬁglate 31- 5 (3 33 g, 43 1% and
nt ermedr at € (1.17g, 15% as col ourl ess guns.

251 ntermedi ate 31-5: 1H NWR (
1.67 (6H n), 1.84 - 2.00 (4
m, 2.80 (2H t), 6.92 (}A (1H, m, 7.23
(1H, dd), 9.61 , G, (EF) 292 - 115 -
I nt ernedi ate 31- 1FI NWR (400 MHz, CDC13) 6 1.35 -
1.60 (4H, m), 168- 2H n) 193(2H t), 2.09
(2H, olt(%14 2. 37 2. 85 (2H,
ThlsGCOQB)O(lﬁ: waayyntl?eslsgd ?l’i)pp IIH?r 12@ ](114_'u51ag singlag 6o tp_pns as
desc%)oed {H ﬁltgl%ge({lﬂ: N-MTIR FERWAEaR% directly to next step.
5'-(6-Car banovl- 3. 5-di net hyl pvrazi n-2-y11-2' .3
im&AIOGMhHmrosp|rolcyclohexane 1.1' -i ndenel- 4- carboxyllc
acid HOO N

400

'M%O 13) 6 1.36 -
y, 1210 - 2.29 (1H,
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Thi s conmpound was synthesised fromlInternedi ate 32-1
using simlar conditions as 10 described in Exanple 31

W@ 200g/08193 he title conmpound (176 ng, 59.9 % aBCHGB208/051199
yell ow solid. 11-1NWMR (400 MHz, DMSO) 6 1.45 (2H, dd),
1.72 (3H, dd), 1.77 (1H, m.~3.96 (1H s), 1.99 (3H,
t), 2.58 (4H, s), 2.73 (3H, s), 2.90 (2H, t), 7.25
(1H, d), 7.49 (1H, dd), 7.55 (1H, d), 7.57 (1H, s),

Integmgaqagiﬂ %SEJ{ 4 rﬂl‘glng’ QQZKtMI't'_ﬂutox}% Aﬁ%ﬁfv‘i’ﬁ%lgflﬁvﬁ%h%nvl} 5-

ut Vi
metbvlpy fasiwe-DaearbokvBc aeidi met hyl pvrazi n-2-y11-2' . 3" -
di hydr ospi rol cycl ohexane-1. 1' -i ndenel- 4- car boxyl at e
Thi s conpound was synt hesi sed P rmedi ate 32-2
and Internediate 21-4 u3| ) arl conditions as
described in Interng -1to give the title
compound (342 ny,Ho ds a solid. - 116 - 1FINMR
(400 MHz, CDC13) 6 1. 1.50 (2H, m, 1.44 (9H, s),
1.65 - 1.75 (2H, m, 1.75 - 1.85 (2H, m, 1.95 -2.08
This(ebpondid w2s 4mthBised fiotHntedmedia@d 1¢Bkhd BiterRediste-P2 n98g

sirni%? I—Sl,umr% ’cgg@gglf‘ﬁs_a’]jb%e_scsréieﬂg% flﬁg%{flg@ig?%éggt’ur@c’atigﬁ gg’ve(til’[rle’
comgéﬁld“(ﬁl)lf) 08 b6 Bipt vl

5, 5-t et ranet hyl-1, 3, 2- di oxabor ol an-2-y1) -
HTﬂﬂR&SO@hﬂ@dKﬂﬁ@h)&ﬂd§€Nﬁh@uéﬁE 148(s9ﬁﬂehé¥44ﬁd&n@b&y]8L

2007 SFrerat S 288 Bt S YL Bt T, 2. 7.53 (@ 28, 926

(S]QQSﬁ&hh@quQgﬁnterﬁedlate 25-2 to give the title
compound ( 35 g, 62.3 %9 as a 10col ourless oil which

solidified on standing. 11-1NWR (400 MHz, CDCl13) 6
: : . 1,50

-2.53 (1H, m, 2.83 -2.9092H m, 7.25 (1H, d), 7.63
(1H, d), 7.67 (1H, s); ng 4 &F) M 151 nternedi ate
32-3: (1s,4rl-tert-Butyl

5'-brono-2', 3 dihydrospiroi chohexane-1, 1' -

i ndenel - 4- carboxylate Thi s conmpound was

Thissspritrieed s@sl swl@qﬁspmfr@ﬂhbﬁﬂﬁn@hm 14-4i83ing sigiiler penditions as

3
desc?a"%@&’% o e dfa S S8 il IR B Ditped Pads e
3 S, 460"
'H 1\(2%& (Is%) ’MP{ﬂ-g)C(lglﬂ:?z gz)Bm(/R 3(%204302@23 %H?;%ﬂ@% :ﬁH)- né’@233 qM )"
t), 2.00 - 2.06 (2H, m), 2.48 - 2.53 (1H m, 2 85

Inte{f toia 3 11-4: 1-6-0%-1,6-i azme’-Z-Zaﬁ?OX Taltk

115,4r1-5‘-BronD-2',3‘-d| ersplroIcycIohexane 1,1 -i
ndenel - 4- carboxylic aoLg

To a solution of intermediate 11-5 (0.98 g, 5.76 mmol) in DCM (180 mL) was added
polymer-bound sulfurtrioxide (7.3 g, 3 eq, CAS 26412-87-3). The mixture was stirred at
RT for 4 days. The polymer was filtered off and washed with portions of DCM.
Concentration of filtrate gave title compound (0.8 g, 80 %) as yellow solid.

"H NMR (500 MHz, CDCls) & 2.56 (s, 3H), 4.00 (s, 3H), 7.94 (s, 1H); m/z 169 (M+H)".
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Thi s conmpound was synt hesised fromlInternedi ate 31-6

using simlar conditions as described in Internediate
WB2004/08109%)i ve the title conmpound (1.27g, 100% PEEHGB2008/051199

solid. 10 11-1NWR (400 MHz, DMSO) 6 1.35 - 1.44 (2H,

m, 1.60- 1.73 (4H, m, 1.85742.00 (4H m, 2.53 (1H,

q), 2.82 (2H, t), 7.08 (1H, d), 7.30 (1H dt), 7.37

(1H, t), 12.12 (1H s); mz 309 (MH)-. Exanpl e

hydroxi de (44.5 ngy, 0.7% ) s added in one
portion to Internedi ate 33- O ng, 0.16 mml) in
tert-butanol (5 nL). The resulting pale yellow
suspension was stirred at 40 C for 30 m nutes. The
reaction m xture was quenched vvith 20aceti c acid

To { Uit R gntebmgaignr L b P b B6ton Gp Flrd 0 S upse o wes

addddefoor.ep ddei( N5 gy aRPirateHiubPlodh¥iR§3 33 gTB1§5 measIh ITHRGolution was
solid was partitioned between water (20 nL) and Et OAc

stn’f@@@t R Yor %H@lna&ih@@i@@hql axpe rergpidathdar yaqeu®, ang lee @a@aws@ue
was Ei?%%ve%\a niEt%)e %tf?ger%t%roug rm(f‘e(ﬂltJ %uo%cen?ra?l 1I1 ofg‘ f; ftrage 1e gave ghe title

compblitdl (912 V0% P niyk-) 71 Avi-HY . over I\/gSO4 and 25evapor at ed
I n vacuo to give crude product. This was
recrystalllsed from hot EtOH (6 m) - 118 - to give a

peridi n-4- 15yl )aceti c aci n Powdered potassium
3 :LII

oxopnmal-]aendmdbmdaﬁﬂaht@ ng, 70.2 % as a yellow soli d 1H
NVR (400 MHz, DVMSO) 6 1.28 (2H, Z 1.76 (2H, m, 1.86

(1H, m), 2.15 (2H, d), 2.60 (3H #S), 2.71 (3H s),
2.76 (2H, d), 3.79 (2H, d), 7. H d), 7.55 (1H,

s), 7.60 (2H, 5d), 7.96 (1H,o sp; mz 369 (M-H)'

I nternedi ate 33-1: ethyl ﬁ/

2-(1-(4-(6-cyano- 3, 5-di pyr azi n-2-yl) phenyl)

pi peri di n4-yl acet ate 10°Pyridine (0.050 nL, 0.62
nmol ) was added drop 'sg Internmediate 33-2 (78 ny,
0.31 mmol ), ethyl 2-(pip in-4-yl)acetate (79 ny,

0.46 mmol) and Copper(ll) acetate (56.0 ng, 0.31 mmol)
r t
R T
(0.1%Wad . i thotog d”Adb 1 h1 DEMO %d HEN, (038 dxm\/asmenhmnl)lh MeQH%‘lO rnL)

aque DTA s on.(25 The an| c la
was SEEHER Cov rated (e aed o raproee SombvediffgoA o me)
ﬁl\@{&‘m (% ﬂa[{ﬁ{gg r
and g{agﬁdgﬁ;gr adi entQ : gﬁ?o;p%eoéo}ig%?g,@)e% {r)lvglﬁglg%{ex ane. glﬁﬁlggelseparator

and torxenirgnd Therceudsvagdneaw edpurificdrbyrftssh chionmtdasanhytusing a gradient

of E&(%A{: §30°-§’6'p/3 %_[igtss O(eﬁ% t. @564 pr@bg%?ragti 1%!2 eet% E{)_{l’lc%\ﬁ/srated to give
the ttl&Snipdiind 430 rh % %03 b cdmr,lesaan (2H m, 2.61 (6H

s), 2.71 (2H 3.77 (2H, d), 4.02 (2H, m, 6.97
'H NMR, (589 MHz, EDQ > 1 g+ 1.3 @, 3519, 260 (svBH); 3. 94-4108r(me d Hat 422 (q,

235 € NG @ g e fy b ad Fh- 3254 S Sy

(M+—H119 - stirred at roomtenperature for 30 m nutes.
1 (5.47 nL, 5.47 mol) was added and the reaction
m xture was stirred at roomtenperature for 2 hours.
The THF was evaporated under reduced pressure, the
reaction mxture was diluted with water (100 nL) and
extracted with ethyl acetate (2 x 100 nlL). The
conbi ned extracts were washed wi th water
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5(2 x 30 nL) and brine (30 nL), dried over sodium
sul fate, concentrated to dryness by rotary evaporation
W@ 2009/08393% he title conpound (1.980 g, 100 % . REA/SBEV08/051199
(400 Mz, DVMSO) 6 2.62 (3H, s), 2.70 (3H, s), 7.60
(2H, d), 7.92 (2H, d), 8.16_4H s); mz 254 (MrH'
10l nt er nedi ate 33-3:
3,5-Dinet hyl-6-(4-(4,4,5,5- tetrarrethyl 1, 3, 2- di oxaboro

methelphgny)suifoayl| @otakviases as described in | nternediate
25-2 to give the title conpound (70.0 ng, 50.4 % as a

white 15crystalline solid. 1H (400 MHz, DVMSO 6
1.39 (12H, s), 2.68 (3H, s), 2 (3H, s), 7.73 (2H,
d, 7.88 (2H, d); HPLC tl%-o @5 mn. I nternedi ate

33-4: 4-(6-Cyano- 3, 5-diret hyl,pyrazi n-2-yl ) phenyl 20
trifluoromet hanesul f onate [ Trifl uoronet hanesul phonic
anhydride (27.3 nmL, 166.5" mvl) was added to a
stirred solution of | nt ér978di ate 33-5 (10.13 g, 41.64
nol) in DCM (400 nlL) c d to O C over a period of
20 m nutes under nitrog The resulting slurry was
then allowed to warm 25 tjo anbi ent tenperature
overni ght under a nitrogen atnosphere. Triethylam ne

To a(pre-caoled (-3838) salutipipbi) DM:FSDM(:H tr2$0vink eurgigenittbgen was added

s URoh e 24 0GR steal ool 85 o, SEARL s feac B i bichly

exot®nhic e d catfud @en%d‘raﬁre%ohﬁur@ ctRABL1! Thé §0@dh wddRirred at —10 °C
reaction mxture was diluted with DCM (200

for anie theg aguiariakealtp y3 0w ¢ hA wakluepn pd gbz-ktsering atqi%yme@@r (203 g,

0. OSE?%%%C ( 1\260/?; g{‘-@ 'in @3\‘1}3 2&2&% g@g&r %ﬁ@%dsg af%%ﬂn?\gltﬁrgarefugpe?nperature

conteolapfitiadtedng for af)frmndlt e3ee triptiodaraine (ThEembe 0 Tdengdy adsiadded
was purified by ash silica chromatography, elution

and Hieggacding V@Stsmm %kE’P o °¢ 3ng &gk AHptempgradure forcd h.o reaction
was gﬁé&h@a 8p Q&@E&%H&F %w\@aﬁw e E&lﬁn&z %&ﬁ%&ﬁ%& §>9Et§)7Ac

thenZh&or(iBikecd e%im% l@8r @;gw%l)qd e?(teﬁélvé]&Iﬂmtldbn;lnﬂalﬁﬁm(téﬂ—ll)rymg and
evaqo?qelitg)rnrgéla? 3{521%%@@@1198%113(38 n, 94"52 C tR= 2.84 mn. 10
'H R4S bl fHex xahenyd » 43 (238 methyd, By azi N&; 2r85 3 PRl 4§,

7.32-7.41 (m, 7TH), 7.48 (s, 1H), 7.84 (d, 2H); m/z 406 (M+H)',

Example 12: (trans-4-{4-]6-(Aminocarbonothiovl)-3-methvlpvrazin-2-

vllphenvllcvelohexvl)acetic acid

"“\\‘\n/ OH
s (0]
HzNJ\[N\
P
N

This compound was synthesised from Intermediate 12-1 using similar procedure as in

Example 1 to afford the title compound (46 mg, 100 %).
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Thi s conmpound was synthesised fromlInternedi ate 21-4
and 4-(4,4,5,5-tetranethyl-1, 3, 2-
wWale@adiasdl an- 2-yl ) phenol (CAS 269409- 70- 3) usPEIYGB2008/051199
simlar conditions as described in 15Internediate 25-1
to give the title conmpound (4.13 g, 97 % as an
orange solid. 1H NWR (400 MHz, DVSO 6 2.58 (3H, s),
2.71 (3H, s), 6.87 (2H, d), 7.56 - 760(3H m, 7.95
1 , 1
HI{I&IH (366 Mﬁzé@)n% esl\%ebrle%é %@SI gtesc} it 2H§i } B?SS 1H), 2.0,
4H)CDBT(d, BN 2. 6($(th$)39|7£8€(§ 3H1) 2084 20m), &533dt2H)9I7\83 (§,he), 9.18
desired conpounds 34-39.
(s, 1@@%@115%%/3@2%@)051199 - 121 - Exanple Structure
111 NMR (400 MHz, DMBO) 6 mz (M+H)+ 34 |-12N
1.58 (2H, m, 1.72 (1H, m, 355 /
Intermediate 12-1: tert-Butyl (trans-4-{4-[6-(aminocarbonothioyl)-3-methylpyrazin-

2-vllphenvllcvclohexvl)acetate

.-““‘\n/ 0
S o]
HZN)K[N\
~
N

A solution of Example 11 (40 mg, 0.10 mmol) and Lawesson’s reagent (39.5 mg, 0.10

mmol) in toluene: THF (3:1 mL) was heated at 80 °C overnight. An additional amount (0.5
eq) of Lawesson’s reagent was added followed by continued heating for another 1 h. The
reaction mixture was concentrated and purified by flash chromatography using EtOAc (10-
30 %) in petroleum ether as eluent to give the title compound (37 mg, 89 %) as slightly
yellowish powder.

'H NMR (400 MHz, CDCl3) § 1.12-1.25 (m, 3H), 1.45 (s, 9H), 1.50-1.60 (m, 1H), 1.83 (s,
1H), 1.93 (t, 4H), 2.15 (d, 2H), 2.54 (t, 1H), 2.70 (s, 3H), 7.33 (d, 2H), 7.50 (d, 2H), 7.54
(s, 1H), 9.21 (s, 1H), 9.64 (s, 1H); m/z 426 (M+H) .

Example 13: {trans-4-]4-(6-Carbamovlpvrazin-2-v)phenvl]cvclohexvltacetic acid

‘_‘\\\'\n/ OH
o o}
HZN)K[N\
P
N

This compound was synthesised from Intermediate 13-1 using similar procedure as

described in Example 1 to afford the title compound (0.5 g, 95 %).

'H NMR (500 MHz, DMSO) § 1.08-1.19 (m, 2H), 1.47-1.57 (m, 2H), 1.71-1.87 (m, 5H),
2.15 (d, 2H), 2.52-2.58 (m, 1H), 7.40 (d, 2H), 8.27 (d, 2H), 9.06 (s, 1H), 9.40 (s, 1H); m/z
340 (M+H)".
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1.92 (1H, m, 2.53 (1H, m, / N ) 2.60
(3H, s), 2.72 (3H, s), N-
WO 2009/081195 PCT/GB2008/051199

=77 -

Intermediate 13-1: tert-Butvl {trans-4-[4-(6-carbamovlpvrazin-2-

vlphenvl]cvelohexvyllacetate

‘\‘\\\\n/ 0 \/
o o)
HZN)K[N\
b
N

This compound was synthesised from Intermediate 13-2 and Intermediate D using

similar Suzuki conditions as described in Intermediate 1-3. This gave the title compound
(570 mg, 45 %) as light-yellow solid.

'H NMR (500 MHz, CDCl3) & 1.14-1.24 (m, 2H), 1.47 (s, 9H), 1.51-1.61 (m, 2H), 1.81-
1.98 (m, 5H), 2.18 (d, 2H), 2.53-2.61 (m, 1H), 5.67 (br s, 1H), 7.39 (d, 2H), 7.77 (br s,
1H), 7.96 (d, 2H), 9.18 (s, 1H), 9.32 (s, 1H); m/z 396 (M+H)".

Intermediate 13-2: 6-chloropvrazine-2-carboxamide
O
HZN)k[N\jC'
s
N

A solution of 6-chloro-pyrazine carboxylic acid (2.00 g, 12.62 mmol) in DMF (7 mL) was
cooled to —40 °C. NMP (2.77 mL, 25.23 mmol) and isobutyl chloroformate 3.27 mL, 25.23

mmol) were added. The temperature was allowed to increase to —20 °C during 20 min and
then NH4OH was added. A precipitate was rapidly formed and after 15 min it was filtered
off and washed with water. Crystallization from EtOH gave the title compound (670 mg,
34 %) as light-brown needles.

'H NMR (500 MHz, DMSO) & 7.93 (br s, 1H), 8.24 (br s, 1H), 8.99 (s, 1H), 9.12 (s, 1H).
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HO (1H m, 3.04 (1H m,

WO 2009/081195 PCT/GB2008/051199

-78 -

Example 14: 6-{4-[trans-4-(2-Amino-2-oxoethyl)cyvclohexvllphenvlipvrazine-2-

carboxamide

This compound was synthesised from Example 13 using similar conditions as described in
Intermediate 1-1. Aqueous work-up gave low yield and is not recommended here (4 mg,
10%).

'H NMR (500 MHz, DMSO) § 1.05-1.17 (m, 2H), 1.45-1.56 (m, 2H), 1.71-1.87 (m, 5H),
1.99 (d, 2H), 2.50-2.59 (m, 1H), 6.71 (s, 1H), 7.25 (s, 1H), 7.39 (d, 2H), 7.88 (s, 1H), 8.26
(d, 2H), 8.40 (s, 1H), 9.07 (s, 1H), 9.39 (s, 1H); m/z 339 (M+H)".

Example 15: 6-{4-[trans-4-(2-HvdroxvethvDcyeclohexvllphenvllpyrazine-2-

N OH
0
HZNJ\[N\
~
N

This compound was synthesised from Example 13 using similar conditions as in Example

carboxamide

5 to afford the title compound (3 mg, 11 %) as white solid.

'H NMR (500 MHz, THF) § 1.11-1.21 (m, 2H), 1.47 (q, 2H), 1.52-1.63 (m, 3H), 1.90-1.98
(m, 4H), 2.55-2.64 (m, 1H), 3.33 (br s, 1H), 3.56-3.63 (m, 2H), 7.09 (br s, 1H), 7.40 (d,
2H), 7.95 (br s, 1H), 8.15 (d, 2H), 9.18 (s, 1H), 9.26 (s, 1H); m/z 326 (M+H)".

Example 16: Methyl N-({trans-4-]4-(6-carbamovlpvrazin-2-vD)phenvljcvclohexvl}

acetyl)-2-methvlalaninate
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3.58 (1H, m, 3.76 (1H, m, 7.02 (2H, d), 7.56
(1H, s), 7.62 (2H, d), 7.96 (1H, s) 35 H2N O
WO 2009/081195 PCT/GB2008/051199

-79 -
This compound was synthesised from Example 13 and alpha-aminoisobutyric acid methyl
ester hydrochoride using similar conditions as in Intermediate 1-1. Purification gave title
compound (40 mg, 76 %).
'H NMR (500 MHz, CDCl3) § 1.13-1.23 (m, 2H), 1.52-1.62 (m, 2H), 1.58 (s, 6H), 1.86-

1.98 (m, SH), 2.11 (d, 2H), 2.52-2.61 (m, 2H), 3.76 (s, 3H), 5.71 (br s, 1H), 6.02 (br s, 1H),
7.38 (d, 2H), 7.77 (br s, 1H), 7.96 (d, 2H), 9.18 (s, 1H), 9.32 (s, 1H); m/z 439 (M+H)".

Example 17: N-({trans-4-[4-(6-Carbamovlpvrazin-2-vD)phenvllcvclohexvllacetyl) -2-

' o)
“Nr KLOH
° 0
HZNJ\[N\
~
N

The methyl ester from Example 16 was hydrolysed to the corresponding acid using similar

methvlalanine

protocol as described in Intermediate 1-2 to afford the title compound (21 mg, 72 %) as
white solid.

'H NMR (500 MHz, DMSO) & 1.04-1.14 (m, 2H), 1.31 (s, 6H), 1.43-1.53 (m, 2H), 1.69-
1.85 (m, 5H), 1.99 (d, 2H), 2.48-2.57 (m, 2H), 7.39 (d, 2H), 7.87 (br s, 1H), 7.98 (s, 1H),
8.26 (d, 2H), 8.42 (br s, 1H), 9.06 (s, 1H), 9.39 (s, 1H), 12.0 (s, 1H); m/z 425 (M+H)".

Example 18: 3-Carbamovyl-5-{4-[trans-4-(carboxymethvDcyclohexvl]phenvl! pvrazin-

2-aminium chloride

(0]
N

HNTY] :
ol NHg+ N
To a solution of Intermediate 18-1 (26 mg, 0.06 mmol) in dioxane (5 mL) was added a
solution of 4M HCl in dioxane (0.316 mL) in one portion. A precipitate formed. Water (1
mL) was added to dissolve the precipitate. The reaction mixture was heated in a

microwave oven at 120 °C. Evaporation gave title compound (25.8 mg, 100 %) as yellow

solid.
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'H NMR (400 MHz, DMSO) & 1.05-1.20 (m, 2H), 1.48 (q, 2H), 1.66-1.87 (m, 5H), 2.14
(d, 2H), 2.50 (1H, covered by DMSO), 7.29 (d, 2H), 7.64 (s, 1H), 8.01 (d, 2H), 8.23 (s,
1H), 8.77 (s, 1H); m/z 355 (M+H-HCI)".

Intermediate 18-1: tert-Butyl {trans-4-[4-(5-amino-6-carbamovlpyrazin-2-

m“‘\]/oﬁ/
o O
s
P
H,N N

This compound was synthesised from Intermediate 18-2 using similar procedure as

vl)phenvl]cvelohexvyllacetate

described in Intermediate 1-1 to afford the title compound (26 mg, 24 %) as white-yellow
powder.

'H NMR (400 MHz, CDCl3) & 1.08-1.32 (m, 4H), 1.46 (s, 9H), 1.84 (m, 1H), 2.16 (d, 2H),
2.52 (t, 1H), 5.46 (s, 1H), 7.31 (d, 2H), 7.78 (d, 2H), 7.83 (s, 1H), 8.63 (s, 1H); m/z 411
(M+H)".

Intermediate 18-2: 3-amino-6-{4-|trans-4-(2-tert-butoxv-2-oxoethvlcvclohexvl]

phenvlipvrazine-2-carboxvlic acid

n\“"\n/ OY
o @]
=Y
=
H,N™ "N

This compound was synthesised from 3-Amino-6-bromo-pyrazine-2-carboxylic acid

methyl ester (CAS 6966-01-4) and Intermediate D using similar Suzuki protocol as
described in Intermediate 1-3. Crude was not isolated. m/z 412 (M+H)".

Example 19: 3-Carbamovyl-5-{4-[trans-4-(carboxymethvlcyclohexyl]phenvyll

pvridinium trifluoroacetate
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This compound was synthesised from Intermediate 19-1 using similar procedure as
described in Example 1. Evaporation yielded the title compound (22 mg, 69 %) as white
powder.

'H NMR (600 MHz, DMSO) § 1.12 (2H, q), 1.50 (2H, q), 1.74 (1H, s), 1.82 (4H, d), 2.13
(2H, d), 2.51 (1H, t); m/z 339 (M+H-TFA)".

Intermediate 19-1: tert-Butyl {trans-4-[4-(5-carbamovlpyridin-3-vl)phenvl]

‘\m‘\g/oﬁ/

cyvclohexvllacetate

This compound was synthesised from Intermediate 19-2 using similar reaction conditions
as described in Intermediate 1-1. Purification gave title compound (40 mg, 37 %) as white
powder.

'H NMR (400 MHz, CDCl3) § 0.78-1.70 (13H, m), 1.83 (1H, s), 1.91 (4H, t), 2.15 (2H, d),
2.52 (1H, t), 5.68 (1H, s), 6.28 (1H, s), 7.33 (2H, d), 7.54 (2H, d), 8.39 (1H, t), 8.95 (1H,
s), 8.99 (1H, s); m/z 395 (M+H)".

Intermediate 19-2: 5-{4-[trans-4-(2-tert-Butoxy-2-oxoethvl)cvclohexvllphenvll

"““\CT)I/OY

nicotinic acid

o}
HO

X
N
This compound was synthesised from 5-bromonicotinic acid (CAS 20826-04-4) and
Intermediate D using similar Suzuki protocol as described in Intermediate 1-3.
Purification gave title compound (230 mg, 74 %) as white solid.

'H NMR (400 MHz, CD;0D) & 1.18 (2H, q), 1.44 (9H, s), 1.55 (2H, q), 1.81 (1H, s), 1.89
(4H, 1), 2,14 (2H, d), 2.53 (1H, t), 7.34 (2H, d), 7.59 (2H, d), 8.50 (1H, t), 8.76 (1H, d),
8.97 (1H, d); m/z 396 (M+H)".
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Example 20: {trans-4-]4-(6-Carbamovl-3-methylpvyridin-2-v)phenvllcyvelohexvyll

acetic acid

m“‘\n/ OH

o)

This compound was synthesised from Intermediate 20-1 using similar conditions as
described in Example 1 to afford title compound (11 mg, 85 %).

'H NMR (400MHz, CDCls) 8 1.02-1.18 (m, 2H), 1.37-1.51 (m, 2H), 1.62-1.82 (m, 5H),
2.08 (d, 2H), 2.32 (s, 3H), 2.40-2.51 (m, 1H), 7.27 (d, 2H), 7.49 (d, 3H), 7.81 (d, 2H), 7.86
(s, 1H); m/z 353 (M+H)".

Intermediate 20-1: tert-Butvl {trans-4-[4-(6-carbamovyl-3-methvlpyridin-2-

““‘\TOY

vl)phenvl]cvelohexvyllacetate

This compound was synthesised from Intermediate 20-2 and Intermediate D using
similar Suzuki protocol as in Intermediate 1-3. Purification gave title product (15 mg, 21
%).

'H NMR (400MHz, CDCls) 8 1.09-1.30 (m, 2H), 1.45 (s, 9H), 1.48-1.61 (m, 2H), 1.76-
1.98 (m, 5H), 2.15 (d, 2H), 2.41 (s, 3H), 2.48-2.57 (m, 1H), 5.60 (s, 1H), 7.29 (d, 2H), 7.45
(d, 2H), 7.71 (d, 1H), 7.87 (s, 1H), 8.04 (d, 1H).

Intermediate 20-2: 6-chloro-5-methvlpvridine-2-carboxamide

To a solution of Intermediate 20-3 (112 mg, 0.65 mmol) in DCM (5 mL) was added
PyBROP (457 mg, 0.98 mmol), NH4Cl (70 mg, 1.30 mmol) and DIPEA (0.43 mL, 2.61
mmol). The reaction mixture was stirred at RT for 2 h. After dilution with DCM (15 mL)
the solution was washed with sat NaHCO3 (2 x 15 mL) and water (15 mL), dried through a
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phase separator and evaporated. The crude product was purified by flash chromatography
using EtOAc in heptane as eluent. Pure fractions were evaporated to dryness to afford the
title compound (83 mg, 74 %).

'H NMR (400 MHz, DMSO) & 2.35 (s, 3H), 7.63 (s, 1H), 7.85-7.90 (m, 3H); m/z 171
(M+H)".

Intermediate 20-3: 6-Chloro-5-methvlpvridine-2-carboxvlic acid

This compound was synthesised from the corresponding Me-ester using similar protocol as
described in Intermediate 1-2 to give title compound (0.11 g, 80 %); m/z 172 (M+H)".
Intermediate 20-4: Methyl 6-chloro-5-methylpvridine-2-carboxvlate

A solution of Intermediate 20-5 (1.67g, 9.99mmol) in POCI; (15 mL) was heated to
reflux for 3 h. After cooling to RT the reaction mixture was added to an ice-water solution,
basified with 1M NaOH (aq) and extracted with DCM (3 x 30 mL). Organic layers were
combined, passed through a phase separator and evaporated. The crude product was
purified by flash chromatography using EtOAc (15 %) in heptane as eluent. Pure fractions
were evaporated to dryness to afford the title compound (0.73 g, 39 %).

'H NMR (400 MHz, CDCl3) § 2.44 (s, 3H), 3.97 (s, 3H), 7.67 (d, 1H), 7.96 (d, 1H); m/z
186 (M+H)".

Intermediate 20-5: Methyl 5-methvlpyridine-2-carboxvlate 1-oxide

O (|)7
O | N\
pZ
To a solution of Intermediate 20-6 (2.11 g, 14.0 mmol) in DCM (40 mL) was added m-
CPBA (4.70 g, 21.0 mmol) and the reaction was stirred at RT for 5 h. Sat Na,SO, (15 mL)

was added and the reaction was stirred for 5 min. The two phases were separated and the
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organic phase was washed with 1M NaHCOs, passed through a phase separator and
evaporated. The crude product was taken to the next step without further purification. m/z

168 (M+H)".

Intermediate 20-6: Methyl 5S-methvlpyridine-2-carboxvlate

To a solution of 2,5-dimethylpyridine (3.00 g, 28.0 mmol, CAS 589-93-5) in pyridine (15
mL) was added selenium dioxide (4.66 g, 42.0 mmol, CAS 7446-08-4). The reaction
mixture was heated at reflux overnight. After cooling to RT a solid was filtered off and
washed with water and pyridine (2x5 mL/wash). The filtrate was evaporated and the crude
retaken in methanol (100 mL). Sulphuric acid (1.34 mL, 25.0 mmol) was added and the
reaction mixture was heated at reflux for 5 h. After cooling to RT the reaction mixture was
basified with 20% NaOH (aq). The methanol was evaporated off and water was added (50
mL). This mixture was extracted with DEE (3 x 100 mL). The combined organics were
dried (Na;S0O4) and evaporated to afford the title compound (2.11 g, 50 %) as light-brown
oil.

'H NMR (400 MHz, CDCl3) § 2.40 (s, 3H), 3.97 (s, 3H), 7.61 (d, 1H), 8.01 (d, 1H), 8.54
(s, 1H).

Example 21: 4-(4-(6-Carbamovl-3.5-dimethvlpvrazin-2-vDphenvl)bicvyclo][2.2.2]octane-

i
OH
O
-
HZNCE N
=
N

Powdered potassium hydroxide (204 mg, 3.63 mmol) was added in one portion to

1-carboxvlic acid

Intermediate 21-1 (493 mg, 1.21 mmol) in tert-butanol (10 mL) at 40 °C under nitrogen.

The resulting suspension was stirred at 45 °C for 5 h, a thick white precipitate suspension
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slowly formed. Acetic acid (0.346 mL, 6.05 mmol) was added and the resulting solution
stirred for a several minutes before being partitioned between EtOAc (100 mL) and 1N
citric acid (50 mL). The suspension was filtered and dried to afford of desired product as a
white solid (300 mg), the organic phase was separated, dried over MgSQ,, filtered and
evaporated to afford crude product as a colourless oil which solidified on standing. The
filtrate was purified by preparative HPLC (Waters XBridge Prep C18 OBD column, 5u
silica, 50 mm diameter, 150 mm length), using decreasingly polar mixtures of water
(containing 0.1% formic acid) and MeCN as eluents. Fractions containing the desired
compound were evaporated to dryness and combined with the solid to afford the title
compound (376 mg, 82 %) as a white solid.

'H NMR (400 MHz, DMSO) & 1.84 (12H, s), 2.58 (3H, s), 2.73 (3H, 5), 7.46 (2H, d), 7.57
(1H, s), 7.66 (2H, d), 7.98 (1H, s), 12.08 (1H, s); m/z 380 (M+H)".

Intermediate 21-1: Ethvl 4-(4-(6-carbamoyl-3.5-dimethvlpvrazin-2-

vDphenyDbicyelo[2.2.2]octane-1-carboxylate

(H)
o
O
L\
HzNj[ h
=
N

A solution of Intermediate 21-2 (525 mg, 1.37 mmol), Intermediate 21-4 (254 mg, 1.37
mmol), and tripotassium phosphate (348 mg, 1.64 mmol) in DME (15 mL), EtOH (5 mL)

and water (2 mL) were degassed before addition of (1,1°-
Bis(diphenylphosphino)ferrocene)-dichloropalladium(Il) (DCM adduct) (56.2 mg, 0.07
mmol). The reaction mixture was heated to 80 °C, under nitrogen, and left to stir at 80 °C
for 2 h. The reaction mixture was allowed to cool to room temperature and then
evaporated. The crude product was partitioned between EtOAc (100 mL) and water (50
mL), filtered through celite and the organic phase was separated, washed with saturated
brine (50 mL). The organic layer was dried over MgSQys, filtered and evaporated to afford

crude product. The crude product was purified by flash silica chromatography, elution



10

15

20

N . 01.98 (1H m, 2.17 (1H m, ----- OH
2.28 (1H, m, 2.60 (4H, m,
WO 2009/081195 PCT/GB2008/051199

-86 -
gradient 20 to 50% EtOAc in isohexane. Pure fractions were evaporated to dryness to
afford the title compound (493 mg, 89 %) as a white solid.

'"H NMR (400 MHz, DMSO) 5 1.18 (3H, t), 1.85 (12H, 5), 2.58 (3H, s), 2.73 (3H, s), 4.05
(2H, q), 7.46 (2H, d), 7.57 (1H, s), 7.66 (2H, d), 7.97 (1H, s); m/z 408 (M+H)".

Intermediate 21-2: Ethvl 4-(4-(4.4.5.5-tetramethvyl-1.3.2-dioxaborolan-2-

vDphenyDbicyelo[2.2.2]octane-1-carboxylate

To a degassed solution of Intermediate 21-3 (1.66 g, 4.32 mmol) in DMSO (30 mL) was
added potassium acetate (1.272 g, 12.96 mmol) and bis(pinacolato)diboron (1.207 g, 4.75
mmol), the reaction mixture was degassed for a further 20 minutes. (1,1°-
Bis(diphenylphosphino)ferrocene)-dichloropalladium(Il) (DCM adduct) (0.212 g, 0.26
mmol) was added and the suspension was degassed and then heated, under nitrogen at 80
°C for 3 h. The reaction mixture was allowed to cool, poured onto water (125 mL), the
suspension was filtered and the solid was purified by flash silica chromatography, elution
gradient 0 to 20% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford
the title compound (1.080 g, 65.0 %) as a white solid.

'H NMR (400 MHz, CDCl3) & 1.25 (3H, t), 1.33 (12H, s), 1.84 — 1.93 (12H, m), 4.12 (2H,
q), 7.33 (2H, d), 7.75 (2H, d); m/z (EI+) 384 M .

Intermediate 21-3: Ethvl 4-(4-iodophenvl)bicvelo[2.2.2]octane-1-carboxvlate
(@]

O

N
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[Bis(trifluoroacetoxy)iodo]benzene (3.78 g, 8.78 mmol) and iodine (1.061 g, 4.18 mmol)
were added to a stirred solution of ethyl 4-phenylbicyclo[2.2.2]octane-1-carboxylate
(prepared according to the procedure described in WO 2007/071966) (2.16 g, 8.36 mmol,
CAS 10207-26-8) in CHCl3 (50 mL). The resulting solution was stirred at ambient
temperature for 90 minutes. The reaction mixture was poured into sodium thiosulfate (100
mL), extracted with DCM (2 x 100 mL), the organic layer was washed with aqueous
sodium thiosulfate (2 x 80 mL), separated, dried over MgSQy, filtered and evaporated to
afford a yellow oil which solidified on standing. The crude product was purified by flash
silica chromatography, elution gradient 0 to 20% EtOAc in isohexane. Pure fractions were
evaporated to dryness to afford the title compound (2.78 g, 87 %) as a white solid.

'H NMR (400 MHz, CDCl3) & 1.24 (3H, t), 1.79 — 1.84 (6H, m), 1.88 — 1.93 (6H, m), 4.11
(2H, q), 7.05 (2H, d), 7.61 (2H, d); m/z 385 (M+H)".

Intermediate 21-4: 6-Chloro-3.5-dimethylpvrazine-2-carboxamide

0
Ny__Cl
H,N | I
~
N

Intermediate 1-4 (227 g, 1057.54 mmol) was stirred in ammonia (7N in MeOH) (1957

mL, 89633.59 mmol) at ambient temperature overnight. The mixture was evaporated to
dryness and the residue was triturated with ether and the suspension was filtered and at 40
°C under vacuum to afford the title compound (181 g, 92 %) as a light brown solid.

'H NMR (400 MHz, DMSO) 3 2.59 (3H, s), 2.67 (3H, s), 7.70 (1H, s), 7.99 (1H, s)

m/z 186 (M+H)".

Example 22: 2-(4-(4-(6-Carbamovl-3.5-dimethvlpvyrazin-2-vl)phenvDbicvclo-

[2.2.2]octan-1-vDacetic acid

OH
O
O
N
HZN)i S
P
N
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This compound was synthesised from Intermediate 22-1 using similar conditions as
described in Example 21 to give the title compound (292 mg, 77 %) as a white solid.
'H NMR (400 MHz, DMSO) 3 1.60 - 1.65 (6H, m), 1.80 - 1.84 (6H, m), 2.05 (2H, s), 2.58
(3H, s),2.72 (3H, s), 7.45 (2H, d), 7.56 (1H, s), 7.64 (2H, d), 7.97 (1H, s), 11.91 (1H, s);

m/z 394 (M+H)".

Intermediate 22-1: Methyl 2-(4-(4-(6-carbamovyl-3.5-dimethvlpyrazin-2-

vl)phenvDbicvelo[2.2.2]octan-1-vDacetate

O\
@)
@)
N
HZNJ:{ N
P
N

This compound was synthesised from Intermediate 21-4 and Intermediate 22-2 using

similar conditions as described in Intermediate 21-1 to give the title compound (392 mg,
96 %) as a white solid.

'H NMR (400 MHz, DMSO) & 1.57 - 1.63 (6H, m), 1.80 - 1.86 (6H, m), 2.15 (2H, s), 2.58
(3H, s),2.73 (3H, s), 3.58 (3H, s), 7.44 (2H, d), 7.57 (1H, s), 7.64 (2H, d), 7.97 (1H, s); m/z
408 (M+H)".

Intermediate 22-2: Methyl 2-(4-(4-(4.4.5,5-tetramethyl-1,3.2-dioxaborolan-2-

vl)phenvDbicvelo[2.2.2]octan-1-vDacetate
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5 The foll owi ng conpounds were synt hesised from
Intermiediate23-At MedlRvl3- -¢arbamopl-3Srdiskethydpynaeging2i ng
I im/lar conditjons as,described in Internmediate 33-1
Aass rmedi ates 34-1 to 40-1.
Internmedi ate Structure 111 NI\/B (400 MHz, DMSO) 6
mz (MH) + 34-1 N\\ N . (7\ 0/6127(3H t),
1.71 (3H, m, 1.99 (1H, m, 2.70 (7H m, 3.04 (1H,
m, 3.23 (1H, nm), 3.64 (1H, d), 3.83 (1H, d), 4.16
(2H, q), 7.10 (2H, d), 7.61 (2H, c

This compound was synthesised from Intermediate 21-4 and Intermediate 23-2 using
similar conditions as described in Intermediate 21-1 to give the title compound (412 mg,
74.3 %) as a white solid.

'H NMR (400 MHz, DMSO) & 1.70 - 1.73 (2H, m), 1.85 - 1.91 (8H, m), 1.98 (2H, s), 2.18
-2.20 (2H, m), 2.58 (3H, s), 2.73 (3H, s), 3.60 (3H, s), 7.49 (2H, d), 7.58 (1H, s), 7.68 (2H,
d), 7.97 (1H, s); m/z 420 (M+H)".

Intermediate 23-2: Methvl 3-[4-(4.4.5.5-tetramethvl-1.3.2-dioxaborolan-2-

vl)phenvljadamantane-1-carboxvlate

—m
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NV N N /\ 1.14 (3H t), 1.59 (3H m, 1.87

(1H m, 2.58 (7H, M, 2.92 (1H t), 3.10 (1H, t),
w@2®908bs d), 3.71 (1H, d), 4.04 (2H, q), 6. 98CT/&B2008/051199

d), 7.49 (2H, d). 365 36-1 N\\ /\ N . N N 2.60

(3H, s), 2.71 (7H, m), 3.20.4pH s), 3.27 (4H m,

7.03 (2H, d), 7.56 (1H, s), 7.63 (2H d), 7.96 (1H,

s). 370 WD 2009/ 081195PCT/ GB2008/ 051199 - 125 - 37-1

Thisl\éo\ﬂ}pouﬁyi was synthesised from Intermediate 23-3 using similar conditions as
described in Intermediate 21-2 to give the title compound (1.758 g, 63.9 %) as a white
solid.

'H NMR (400 MHz, CDCl3) & 1.33 (12H, s), 1.73 - 1.75 (2H, m), 1.88 - 1.95 (8H, m), 2.05
(2H, s), 2.21 - 2.25 (2H, m), 3.67 (3H, s), 7.37 (2H, d), 7.77 (2H, d); m/z 396 (EI+) M.

Intermediate 23-3: Methvl 3-(4-iodophenvl)adamantane-1-carboxvlate

O

/O

I
This compound was synthesised from Intermediate 23-4 using similar conditions as
described in Intermediate 21-3 to give the title compound (2.75 g, 88 %) as a colourless
oil.
'H NMR (400 MHz, CDCl3) & 1.72 - 1.74 (2H, m), 1.89 - 1.95 (8H, m), 1.99 (2H, s), 2.22 -
2.24 (2H, m), 3.67 (3H, s), 7.11 (2H, d), 7.63 (2H, d); m/z 396 (EI+) M.

Intermediate 23-4: Methyl 3-phenvladamantane-1-carboxvlate

O /O

Trimethylsilyldiazomethane 2M solution in hexane (8.15 mL, 16.31 mmol) was added
dropwise to a stirred solution of 3-phenyl-1-adamantanecarboxylic acid (2.09 g, 8.15
mmol, CAS 37589-22-3) in toluene (20 mL) and methanol (10 mL) over a period of 2
minutes. The resulting solution was stirred at ambient temperature for 60 minutes. The
reaction mixture was evaporated to afford crude product. The crude product was purified

by flash silica chromatography, elution gradient 0 to 20% EtOAc in isohexane. Pure
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15

\ /\ 1.23 (1H, m, 1.55 (1H, m, 1.69 (1H, m, 1.79
(1H m, 2.00 (1H, mM, 2.28 (1H m, 2.38 (1H m,

wQ2@9/08m@by m), 2.83 (1H, m, 3.62 (3H s), 3. 7ECT/GB2008/051199
m, 7.01 (2H, d), 7.53 (2H, d). 365 - N io
38-1 N \\ N( -92_

fractions were evaporated to dryness to afford the title compound (2.140 g, 97 %) as a
colourless oil.
'H NMR (400 MHz, CDCl3) 8 1.73 - 1.75 (2H, m), 1.90 - 1.93 (8H, m), 2.04 (2H, s), 2.22 -

2.25 (2H, m), 3.67 (3H, 8), 7.17 - 7.21 (1H, m), 7.30 - 7.38 (4H, m); m/z 270 (EI+*) M.

Example 24: 2-[3-]4-(6-Carbamovl-3.5-dimethvlpyrazin-2-vl)phenvyl]-1-

OH
=
0"
NH,
O/XN\
=
N

This compound was synthesised from Intermediate 24-1 using similar conditions as

adamantyllacetic acid

described in Example 21 to give the title compound (126 mg, 62.0 %) as a white solid.

'H NMR (400 MHz, DMSO) & 1.62 - 1.71 (6H, m), 1.75 (2H, s), 1.81 - 1.88 (4H, m), 2.07
(2H, s), 2.15 (2H, s), 2.59 (3H, ), 2.73 (3H, s), 7.47 (2H, d), 7.58 (1H, s), 7.67 (2H, d),
7.97 (1H, s), 11.89 (1H, s); m/z 420 (M+H)".

Intermediate 24-1: Methyl 2-]3-[4-(6-carbamovl-3.5-dimethvlpvrazin-2-v)phenvl]-1-

adamantyl]acetate

o
e
07
NH,
O/iiN\
=
N
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1.13 (3H, t), 1.60 (2H, m, 1.86 (2H, m, 2.51 (1H,
m, 2.59 (3H, s), 2.61 (3H, s), 2.84 (2H, t), 3.72

W@ 20d9/08l195 4. 03 (2H, q), 6.98 (2H, d), 7.48 (2HCUELEB2®BH51199
/ \ - N 39-1a N \\

-903 -

This compound was synthesised from Intermediate 21-4 and Intermediate 24-2 using
similar conditions as described in Intermediate 21-1 to give the title compound (210 mg,
48.4 %) as a colourless oil which solidified on standing.

'H NMR (400 MHz, DMSO) & 1.60 - 1.70 (6H, m), 1.73 (2H, s), 1.81 - 1.89 (4H, m), 2.14
-2.16 (2H, m), 2.16 (2H, s), 2.59 (3H, s), 2.74 (3H, s), 3.57 (3H, s), 7.47 (2H, d), 7.58 (1H,
s), 7.68 (2H, d), 7.97 (1H, s); m/z 434 (M+H) .

Intermediate 24-2: Methyl 2-]3-]4-(4.4.5.,5-tetramethyl-1,3.2-dioxaborolan-2-

vDphenvl]-1-adamantyl]acetate

J

—m

This compound was synthesised from Intermediate 24-3 using similar conditions as
described in Intermediate 21-2 to give the title compound (1.240 g, 76 %) as a white
solid.

'H NMR (400 MHz, CDCls) & 1.33 (12H, s), 1.61 - 1.72 (6H, m), 1.75 (2H, s), 1.82 - 1.90
(2H, m), 2.17 (2H, s), 2.17 - 2.20 (4H, m), 3.64 (3H, s), 7.36 (2H, d), 7.77 (2H, d); m/z 410
(EI+) M.

Intermediate 24-3: Methyvl 2-[3-(4-iodophenvl)-1-adamantyl]acetate

O/
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N- )ro /\ 1.07 (3H, d), 1.18 (3H, t), 1.31 (2H,
m, 1.68 (3H, m, 2.30 (1H m, 2.65 (3H s), 2.66

W@ 2049/080195 2. 73 (2H, m), 3.87 (2H, t), 4.07 (2HCHEB2008/051199
7.02 (2H, d), 7.52 (2H, d). 393 ( 40-1 N \\
1.39 (1H, m, 1.42 (9H, s),.d¢469 (1H n), 2.16 (1H
m, 2.40 (2H, m, 2.59 (1H m, 2.65 (6H s), 2.96
(1H, t), 3.37 (1H m, 3.50 (1H m, 6.61 (2H, d),

This7c0§€bo(1ga'lwa9 lyntﬁ’e%%ed from methyl 2-(3-phenyl-1-adamantyl)acetate (CAS
175721-57-0, prepared according to the procedure described in WO 2007/071966 using
similar conditions as described in Intermediate 21-3 to give the title compound (1.680 g,
81 %) as a yellow oil which solidified on standing.

'H NMR (400 MHz, CDCl3) & 1.62 - 1.71 (8H, m), 1.78 - 1.84 (4H, m), 2.16 (2H, s), 2.17 -
2.20 (2H, m), 3.65 (3H, 5), 7.09 (2H, d), 7.62 (2H, d); m/z 410 (EI+) M.

Example 25: 3-((1r.4r)-4-(4-(6-Carbamoyvl-3.5-dimethvlpyrazin-2-

vDphenvlevclohexvyl)propanoic acid
O

OH

H,N

This compound was synthesised from Intermediate 25-1 using similar conditions as
described in Example 21. Except the crude product was purified by crystallisation from
boiling EtOH (~10 mL) to afford the title compound (180 mg, 65.3 %) as a pale red solid.
'H NMR (400 MHz, DMSO) & 1.02 - 1.11 (2H, m), 1.27 - 1.36 (1H, m), 1.43 - 1.53 (4H,
m), 1.81 - 1.87 (4H, m), 2.25 (2H, t), 2.51 - 2.55 (1H, m), 2.58 (3H, s), 2.73 (3H, s), 7.35
(2H, d), 7.57 (1H, s), 7.64 (2H, d), 7.97 (1H, s), 11.97 (1H, s); m/z 382 (M+H)".

Intermediate 25-1: Methyl 3-((1r.4r)-4-(4-(6-carbamovl-3.5-dimethvlpyrazin-2-

vDphenvlDevclohexvl)propanoate
O

O_

H,N

Acetonitrile (4.345 mL) added to 1,1 bis(di-tert-butylphosphino)ferrocene palladium
dichloride (57.7 mg, 0.10 mmol) and stirred at room temperature for 5 min before addition
of potassium carbonate (540 mg, 3.91 mmol), water (4.35 mL) and Intermediate 25-2
(728 mg, 1.96 mmol). After a further 5 minutes Intermediate 21-4 (364 mg, 1.96 mmol)

was added and the reaction mixture heated to 80 °C for 5 hours. The reaction mixture was
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N N 41-la 2N\ N * 1.41 (9H, s), 1.42 -

1.45 (1H, m), 2.17 - 2.19 (2H, na ), 2.64 (3H s),
wQ2®5/083p5 s), 3.27 (2H, d), 3.66 (2H, d), 6. GECT/&B2008/051199

d, 7.51 (2H, d ). 391 - 126 - Note: 39-la ethyl

2- (pi peridin-4-yl)propanoat eg5 CAS 141060-27-7 was

prepared according to the procedure described in WD

2008042925. 41-i. (1R 5S ,6r)-tert-butyl 3 -azabicyclo

. - 0 | - -
P e A F a0 1D SRS By e
throRg0ddDid3 4ok hing Shrbxginwite E4AAc (50 mL). The organic layer was dried over

D e e RS GHTAC g T i i
flash silica chromatography, elution gradient 0 to 50% EtOAc in isohexane. Pure fractions
were evaporated to dryness to afford the title compound (286 mg, 37.0 %) as a red brown
solid.

'H NMR (400 MHz, DMSO) & 1.02 - 1.13 (3H, m), 1.26 - 1.37 (1H, m), 1.42 - 1.53 (4H,
m), 1.80 - 1.88 (4H, m), 2.35 (2H, t), 2.58 (3H, s), 2.74 (3H, s), 3.59 (3H, s), 7.34 (2H, d),
7.57 (1H, s), 7.64 (2H, d), 7.96 (1H, s); m/z 396 (M+H)".

Intermediate 25-2: Methyl 3-((1r.4r)-4-(4-(4.4.5.5-tetramethyl-1,3.2-dioxaborolan-2-

vDphenvlDevclohexvl)propanoate

A solution of Intermediate 25-3 (4.40 g, 11.16 mmol) in dioxane (85 mL) was degassed
with nitrogen for a period of 5 minutes. Potassium acetate (3.28 g, 33.47 mmol),
44,445,555 -octamethyl-2,2'-bi(1,3,2-dioxaborolane) (3.12 g, 12.27 mmol), (1,1'-
Bis(diphenylphosphino)ferrocene)-dichloropalladium(Il) (DCM adduct) (0.551 g, 0.67
mmol) and 1,1'-Bis(diphenylphosphino)ferrocene (0.375 g, 0.67 mmol) were added. The
resulting mixture was stirred at 85 °C under nitrogen for 17 hours. The reaction mixture
was concentrated and diluted with EtOAc (200 mL), and then mixture was filtered through
celite. The filtrate was washed with saturated brine, the organic layer was dried over
MgSQ,, filtered and evaporated to afford crude product. The crude product was purified by
flash silica chromatography, elution gradient 0 to 20% EtOAc in isohexane. Pure fractions
were evaporated to dryness to afford the title compound (2.68 g, 64.5 %) as a white solid.
'H NMR (400 MHz, CDCl3) & 1.02 - 1.13 (2H, m), 1.31 - 1.33 (1H, m), 1.33 (12H, s), 1.40
- 1.52 (2H, m), 1.59 (2H, q), 1.84 - 1.92 (4H, m), 2.36 (2H, t), 2.43 - 2.52 (1H, m), 3.68
(3H, s), 7.21 (2H, d), 7.73 (2H, d); m/z 372 (EI+) M ".



10

15

20

25

/ 0 10 Powdered potassi um hydroxi de (193 ng, 3.44
mmol ) was added in one portion to Internediate 42-1
W@ 2000/081g95 1. 15 mmol ) in tert-butanol (20 nlL) aRCHGB®08/051199
under nitrogen. The resulting suspension was stirred
at 40 C for 2 hours. The reaggion was inconplete so
the tenperature was increased to 100 C and the
reaction mxture was stirred for a further 16 hours.

cvclebé)ufil)pmmzatdate’ ed for a further 20 m nutes before being
evaporated to dryrc1)ess . The resulting solid was
partitioned beth an/avater (50 m.) and EtOAc (50 ni).
The aqueous | Ras Acryifi with 2M HC1 (5 mL) was
added and the (frgan@r " rat@d and the
aqueous re-extracted w EtO (50 . The conbi ned

organi cs were washed with saturated brioe- (50 nL) and
evaporated in vacuo to give crude solid product.

20
Trictfpylagnipg 625 ey 48 a7 Inrgely wep addadde aptigrd etﬂgtlm?f hyter mediate 25-
43 \%%?gé&\n%%?d? Euli]({a {r%fﬁl%porﬂg'tﬁ%rﬁglﬂ??ﬁlg 91(1: np ae F%@f g]?rr’n%%% & mmol)

at ure lve
in DM 8RB L psocte Piorntk°Cs Oivd:Ida, pckidd YR rﬁiﬁﬁﬁs waddvhiitrodoVSie @sulting
red g{;,ll%?oll(\gg sti?r)f'd g%(') %é |f[3r %]%10313& glrgz;];fhem illtg\gect tQH;/ar%ﬁ t506a21$b121@1t
temgiraﬁcgre(c;v'élrmgﬂt’ T@% r%gct{o’%l"llm&are v&?as Ziﬁut%gt 'dnthsleMzé%%O %&9}% 3hdl washed

sequictitthllysyith $2ted 81 (IOHIHL) $)tturam$dzN8HGO(g I(/}I()Q)th) and $&vrated brine (100

di ate 42-
L) T e s 5 e S g0 Sl exgnopyphin afosd crude
prod%lH e @Mﬁ@ YedRexslgurdiddlyYdsR PR BRLRto gQaﬂhzOelﬁtla}h biadient 0

onpound was synt hesi sed from I nternedi ate 4
to 2®%tft§9ﬁ@dn sobexane PPuys imagtianspdra evaperadéd foshigness to afford the title

Comggsco(l'&b d ?gz})lr%er nildi aqt,}f 25-1 tolgli \|<||G\3/Rt ?iotoi }\/ng
H}@@ﬁl@boﬁdﬁz IED(CI@J‘BIW 11111(2H-my 2@9(2@5 (nﬁl,m; 149 - 147 (2H,
m), WS R0, 1% 43 5;91((11:1; nmz [t t §+46 32353 Qlfb_tn)e éﬁ% (381, 5, 7.15 -

e (R %Mz%fm;ﬂ{” e 87

'ne(4 83rTL 34. 17

To a soI ut| on of dii ropy 3
nmol ) in THF (504 e.r. agen, @gooled to -70 C
was added butyllithi 21. mL, \34/17 mmol ) dropw se

whi | e mai ntaining the tenperature betyween -70 and -60
C. After 30 mnutes Internediate 42-3 (3.18 g, 8.54
A sofidn) of TiteFifed{220 2515)(3\@% a6dgehasld it RROA KIYHEL Wl

allowed to wvarmto -20 over 90 m nutes. The sol ution

conggatated §l.8@4 { o0 mdp v@s sﬁﬁﬁwﬂ 7Q Gadfade hoprsiand akfowed o gupl 47
tir f
omtf Tl AR, 0O BT RSHAAR: AL VAR Bl Ol

redlmﬁved e nahee (MOtrﬂL)SzﬁidLW&hedi waimsRiaied eidco2ixdEeS O(rihDQ The
extracted wth Et0Ac (200 nL), the organic, pha
org%@dﬁyeat% drigd oMeIMar P fm@ran@mep%ﬁt)ed %aff%rétcw%maduct The

| 0
e 800y D SRR e R 120
EtOAE wﬁolﬁxanél' Haire frad®np l\)@dfue\tapmassedpu ldlrsfnees:itobgffoidl Eis:l‘tltle

rq gr elution gradient 0 to 10%
ComE?‘ﬁmc géﬂ% ﬁ%ﬁ/o@ dfractions were evaporated to

dryness to afford the title conpound (1.830 g, 55.5 %
as a white solid. WD 2009/081195PCT/ GB2008/ 051199 -
128 - 1H NWR (400 MHz, CDC13) 6 1.15 (6H, s), 1.15 -
1.28 (2H, n), 1.33 (12H, s), 1.49 (2H, dd), 1.65 -
1.75 (3H, m, 1.90 - 1.98 (2H, m), 2.42 - 2.51 (1H
m, 3 68 (3H d, 7.21 (2H, d), 7.74 (2H, dd); mz

a1 NSNS OR
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5| nternedi ate 42-3: Met hyl
2-((lrArl1-4-(4-(4.4.5.5-tetranet hyl- 1. 3. 2- di oxabor ol an

wO0 20099811phenybcycl ohexyl | propannate B. leill LPEHGBR008/051199
bis(trinethylsilyl)am de (16.75 nL, 16.75 nmol) was
added to nethyl 2-((lr,4r)-_o7.
104-(4-(4,4,5,5-tetranet hyl-1, 3, 2-di oxabor ol an- 2-yl ) ph
enyl ) cycl ohexyl )acetate (CAS 701232-69-1) (prepared

1 ' i bedi &4
H N?gﬁg(’ﬁ@q gﬂ@% %nl?r(gl% $’Iﬁ .g‘f %ﬂzﬁ‘(&gﬁm‘i; 1 g ¢ é.'sg(ziﬁ?, dé?%%“ 2500m,
m), ;1.'68 (2iden, 1.¥Be 1r8®s(3Ht fﬁngz.?.@(ar{{,:tpa.mzz.m (11%812) %8@32%; 53134.62
r 30 nutes and t hen t I odi . , .
(e 15 0B Tekler-an 1 hBS Fabetl o 261 fH6EM or 30
m nutes. The reaction was quenched with saturated
anmoni um 15chl oride (50 nL), extracted with Et0Ac (100

Intefinkdiatd'25-6f $3irCrPpAIHERBAVH ) cVASREI D s fhnoRd Klid
(20 nL) and saturated brine (50 nL). The organic [ayer

was dried over I\/gg)oél | tered\and evaporated to

af ford crude prodifci\\ The" @ o‘/’ was purified
by flash silica chro graphy, el uti\on gradient 0 to
10% Et OAc i n i sohexane. Pure fraction®Hwere evapor at ed

s L BTS2, 8 By
278 g P g RISy 1,2 By o
houmjlhe B:a6Bo1( Blktum)wasAlldlved Zcoad Yq amibiédt teRiperadire, adiustc8936 pH 2

) " Ex |l e 43: ) )
withg i 0L 419 PSR Ra Koy Ac'sd B FIRAR(A BIPAEI: Do arpense
extract@wercl eRILARAC R BN G N hRE 8Hhe (WOIAL), 4RcPotHPMYED,, filtered

2009/ 081195PCT/ GB2008/ 051199 - 129 - This conpound was

and gyaporeser toendford emde produpte dhistveas4Bumicd i isghoxhnd (139 mL), filtered

o G938 93800 LB BRI R S0 GREEBlt Pl v
withei fukther fdr@idafién.nL) to afford the title conpound (89

| 43.6 %9 . 5 1tii NMR (400 Mz, DMSO) 6 1.09 - 1.22
H JR, (439 MHZ, S0} 5§05 2405 (3t m), 16 139G H), 244421, 0), 1.73

- 1703 B2 Man .56 00 Bk £ ik Gl o dS g dilo0s
(IH(JH 1.90 (1B sR4n/k 287 (d)E) 12. 11 (1H, s); mz 386 (M+H)'.
(4H, (1H, Internediate 43-1. Ethyl
2-((1r,4r)-4-(4-(6-C _
Inteffne@{FRY 35-8; 21@irMR3-BY b RV AdkthivBeYddhéyv)phenyl methanesulfonate
Tor opnenypcycl onexybacetate U FZN 7 i s
compound was synt?\](/e%i sed fromlInternedi ate 43-2 and
I nternmedi ate 21-4sdsi

{ g—=si m lar condi tions as
described in Inter o-=@‘@ give the title
conpound (0.219 g, 23.907% as-4 ouNess ol .
Sodium cyanide (1.669 g, 34.06 mmol) was added to a stirred solution of Intermediate

25-7 (8.55 g, 22.71 mmol) in DMF (153 mL). The resulting mixture was stirred at 80 °C

for 3 h and then allowed to cool to ambient temperature. The reaction mixture was diluted
with EtOAc (150 mL), and washed with saturated brine (2 x 250 mL). The organic layer
was dried over MgSQy, filtered and evaporated to afford desired product. This still
contained DMF so it was re dissolved in EtOAc (150 mL), and washed with saturated brine
(2 x 200 mL), the organic layer was dried over MgSQy, filtered and evaporated to afford

crude product. The crude product was purified by flash silica chromatography, elution
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1F1 NWR (400 MHz, CDC13) 6 1.21 (3H, t), 1.54 - 1.64
(2H, m, 1.87 - 1.98 (7H, m, 2.26 15(2H, d), 2.67

W@ 2049/081)195 2. 86 - 2.94 (1H, m), 2.98 (3H s), 4PABGB2008/051199
4.18 (2H, m, 5.91 (1H, s), 7.24 - 7.36 (3H, m, 7.78
(1H, s); mz 414 (MrH'. Intg§nmediate 43-2: Ethy
2-((1r,40-4-(2-fluoro-4-(4,4,5,5-tetranet hyl-1, 3, 2-
di oxabor ol an- 2-yl ) phenybcycl ohexybacet at e Thi s

R L e S S

affotdthgitivie coiapotrdt (H)8aD L‘iﬁﬁt%)jas( OwBbBSsdid. 43. 8 % as a

white crystalline 3
' R 898 M2 B 196 Sr10 Gt 3. b1 ( B2 E, M 2% (b 1.64
S 4 - 4 4
(H n%) 149 @9(53(311 m?)2 4(1&2)‘#13 t)gé4421 (11%“15?“‘) 313%3H1s£,?7.(1é2 H!7'.24
(4Hm); n7/z$(17(E11H=I)NtI) 7.14 (1H, d), 7.19 - 7.21 (1H mn).
5| nternedi ate 43-3: Ethyl
2-alr,40-4-(2-fluoro-4-(trifluoromethyl sul fonyl oxy) -
IntePRRAMRE Y3 OBeKY- DR y-a1 (3l (B1ethylsul foliISx VY QRPHENIO W& $)phenyl
synthesised fromlinternediate 43-4 using simlar
methanesulfomate as described in Internediate 25-4 to give
the title conpoupd (2.087 g, 62.2 %9 as a yellow
100il. 11-1INMR (4 VHz, CDC13) 6 1.14 - 1.25 (2H, m,

1.27 (3H, t), 1. 4 1 83 - 1.94 (4H,
m, 2.24 (2H, d) ” , 4.12 - 4.17
(2H, m, 6.96 - 9 .01 - \05 (1H m, 7.27
-7.31 (1H, m; niz 411 (Mdﬂ 15Int8£&pd|ate 43- 4.

Ethyl
Xdroxyphenyl cyclohe bacet at
Met]éangﬁl&plp%yé Plhl@ﬁfi%f(és Q@L58 B HWIOI) wag addedto a stirre suspension of

Inte?m%&ﬁut 2 -sl‘t% tﬁz lg%%éo‘[?g ?gn%géﬁgd ?%Mgrga%ﬁ\}{é ér 10?31'112“ §3|5§§§%§51?m

DCM;{B OGRohLYT ferrenatimpso B0y ay DirGdgt a@bB6t mnpbl)atum fdEt ®Hh. The

200 . L eyacuat ed wi d ( es) and
roachiR RO S SO 0 A CLPF TG G0 gh OHensiy Siyes dried
overt Mgﬁ@r e drevaptRl $o aFO18 FERGrb AR MRt iR ﬁ’i@&wt was

ered and evaporated to give a colourless oil. The

purifedible flpshoulliet clmmgatpgmp]ﬁy,@wti@y gracagtt 28itd i78% EtOAc in isohexane.
oqr aph ti,on gr.a to 20% I NG o
Pur BT REF Rl finn 1RBeE SRRt Duk Sopatd Qe o as o
Wmﬂbgoadford the desired product as a n1xture of cis and
trans i soners as a colourl ess oil ch was furt

'H NVIRi (F0@ Mg DVSEX P 9% el bﬁ(%lm)Hlb@@ dn5 laB&hial éél(2fdl]q) 1.75 -
1.87 (4H, m), 2.52 -2.56 (1H, m), 3.16 (3H, s), 3.27 (3H, 3), 4.26 (1H, t), 7.22 - 7.26 (2H,

m), 7.31 - 7.35 (2H, m); m/z 399 (M+Na) .

Intermediate 25-8: 4-((1r.4r)-4-(2-Hvdroxvethvl)cyclohexvl)phenol

A 1M solution of lithium aluminum hydride in THF (80 mL, 79.75 mmol) was added
dropwise to a stirred solution of methyl 2-((1r,4r)-4-(4-hydroxyphenyl)cyclohexyl)acetate
(prepared according to WO 2004/047755) (12.3 g, 49.53 mmol, CAS 701232-67-9) in THF

(280 mL) at 0 °C under nitrogen. A thick suspension formed so the mixture was removed
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- 131 - colum, eluting isocratically wth 10%I1PA in

i sohexane as eluent. The fractions containing the
waele@pogdITonpounds were evaporated to dryness POI/GBR@BMA51199

Internediate 43-4 (2.28g, 36% as a white solid and

Internediate 43-5 (3.08 g, 4§ 6 % as a pale yellow

gum 5 Internediate 43-4 1H NVR (400 MHz, CDC13) 6

1.11- 1.24 (2H, m, 1.26 (3H, t), 1.42- 1.53 (2H, :

fron%%h%%gollr% %&éﬁsnﬁgg aé %m%%r_]'{ ?ehlipe urg 5016191% 'Jék‘% % i}%ﬁgsuxture was

cooléd G40 (Q kind trefubty zjutkdhed wadGaddratbd Net, @ 015ahk), 4:\31{& (30 ihﬂl) and
2N Iﬁ&%i&ﬁ@b) I\Ié'l_l% ngg‘.?l(c%‘aqas erec% Zl]&gl?él_llﬂ_q 1%6&1 )N]aslggg glrou@ \g%h MeOH
(150 chh o) EtO4A }_@ A 249 mﬂé ’Tlfé Aftate WAs BheenftarRd, the @es%e(vgafsl diluted
m, 7.08 +) 280 M Internedi ate 43-
withBf A c (300 rnL) washed sequentlally with 2N HCl (100 mL) and saturated brine

o B U R DS PO SRR o e
title @8mBSutd@D)3 71 9% ds hOPhitdsbliwas added t 0 a stirred

suspensi on of  4- brono- 3- f | uor ophenol gﬁ 52. 36

'H WvB ()400 pETadBVIER) e & Bonke (AR 17 1.29 - 11‘&'27(5 b’} -4n@ (4H,

™ 22y 2CE U BB B TR AR RO S oD ERA B, 4D

(1HI9mera0YEe:) Mhe resul ting suspension 20 was stirred
at 80 C under nitrogen for 2 hours. The reaction was
i nconplete so the tenperature was increased to 100 C

mbﬁe 15_5'3 lf'eﬁgf

chlofrdplienBixg)csiclohexaleprdopiilicadid er r ocene] di chl or opal | adi um
(1) (1.163 g, 1.41 nmol) was added,and the suspension
was stirred at 100 C for a further 45 8mnutes and t hen
further
[1,1-Bis(diphenyk§ phino)ferro
(1) (400 25 ny, 4 7Nnnﬂ
suspensi on was stirrgd gt

i was evaporated to

m nutes. The reactloN
dryness and redi ssol ved\i n Et Réc (200 nmL) and 2M HC1

(250 nL) was cautiously added.” The aqueous | ayer was
A s I eethieatdtede W (581 5%4\92 dmal) %Q@Fm-()i 09R h1t) I'll@lowed to
organi c extracts were comnbi ned, washed saturated bri ne
sMnQBUﬂmwmﬁtmmpmadw©ﬁ560wgﬁnw$fﬂwnt@mednmnuw@wayawmbeﬁﬁumd
The .cr r oduct

cthef b b B R LR By LSl HRED s mified By Bit ait&Rion from

boil@adisine E@om@@%@tt@motﬁhb s6be¥ApPSundREN® nfgr 39519904 a yellow
were evaporated to dryness to afford the title

solidonpound (6.34 g, 43.5 % as a pale yel | ow oi | .

RORHOG 68, 5 GB52 %&@4@ (34 2dp ghr Aot 5% cn

m), 2.282 2(32|'d,1Hd)n,) 25BBH, s2.248 (3BHs), M48 -4.3B(1(R Ih), AB2 (HHQ@ 7.59

(1H (1H, s 6.51 - 6.56 (2H, m, 7.05 - .
(85065 1 AO0TH. o S0 H 9 8905 (1Pt el BRSO
2-(4-(4,4,5,5-tetranet hyl-1, 3, 2-di oxabor ol an- 2-ybcycl o
hex- 3- enybacetate 10 Thi s conmpound was synt hesi sed
fromlInternedi ate 43-8 using simlar conditions as
described in Internediate 25-2 to give the title
compound (10.4 g, 71 %9 as a colourless oil
11- INWR (300 MHz, CDC13) M 24 - 1.28 (184 m, 1.77 -
1.80 (2H, m, 2.18 - 2.27 (2H, 15m), 2.20 - 2.24 (2H,
m, 4.09 - 4.16 (2H, m, 6.51 (1H, d) Internedi ate
43- 8: Et hyl
2-(4-(trifluoronethyl sul fonyl oxy) cycl ohex- 3- enybacet at
e 0
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\\ ,OFS \ FO F Trifl ouronethanesul foni c anhydri de

(11.9 nm, 70.86 mmol) was added portionwi se to a
wQomokstipdHn of 2, 6-di-tert-butyl-4-nethyl pyri dPCIEGB2008/051199

(18.19 g, 88.58 nmml) in DCM (250 nmL). A solution of

et hyl 2-(4-oxocycl ohexyl)acejgfe (10.88 g, 59.05 mmol,

CAS 58012-34-3) in DCM (100 nL) was then added

dropwi se and the reaction mxture was allowed to stir

Inte?ﬂl%ﬁla'ié) 2@“1r ( ﬁ'rﬂ) rt rlﬂﬁW“ ?JIR‘?E%H&%VPS gr &h%@ﬁv]nJ&Qin-Z-vl)-Z-

react i Orr T AXturc was waslicu w L TT Wwal €1, ur at cu

chloikopliaid xv Ratlohedandcibiorelatedr i ed over I\/gSO4 and
evaporated to afford crude 25product. The crude

product was purified by flash siliga chromatography,

elution gradient 0 - 133 - to 10%EtQAc in isohexane.
Pure fractions Mer evapor at ed dr ymess to afford
the title conpouwnd (16 86 as a yellow oil.
1FI NVR (300 MHz, 1 R2 & 1.29 (3H, m, 1.39 -
1.51 (1H, m, 1.76 : m, 2.07 - 2.23 (4H,
m, 2.29 (2H, d), 4NOo\ - 4.1|(2H, m, 4.96 (1H, s). 5
Exanpl e 44:
24(1s, 4s) - 4- (4- (6- Car banoyl- 3, 5-di net hyl pyrazi n-2-y1) -
2- fluorophenybcycl ohexybacetic acid 0 H2ZN/ 0O HO

ThisTivingpovodrpes shthvasscd yronh by ermetliatedord nsieg sdiantenditdors as

o B B AT AR PR B  TL R

soligol 1 d. 1FI NI\/R (400 MHz, DI\/SO) 6 1.65 (8H m, 2 22
(N Ve ME REC N
'H MMBg 404 MH#DM3O058 1(47H{OHap), 1é4051Q MH, @));1 0- @:94(@1:1; m), 2.12

-2 1?’@%12&54??%&?5“%% m&%ﬁn@?ﬁ O et ng Ty )9
(1H;®; 7.66 (FHLUQr DPheny, m;ywmexmem @t s); 0n/H200 (MTHI's

compound was synt hesized fromInternedi ate 44-2 and
| ntermedi ate 21-4 usi ng simlar conditions as

Integﬁ\l%ﬁfa'tpféj .. (1] ) , :
dlox(abﬁfblw-vlm&iiv)ﬁvdomaﬁ&idrboﬁvlatt 74 (8H n’) 2. 39

(1H, m), 2.48 (2H, d), 2.68 (3H s), 2.97 (4H m),
4.16 (2H, q), 5.51 (1H, s), 7.26 (1H\u, 7.32 (1H,
m, 7.38 (1H t), 7.75 (1H, s); 404 (MrH)

; 0]
\ <
B—<: E>—O
/
@)
Cl

This compound was synthesised from Intermediate 26-3 using similar conditions as
described in Intermediate 25-2 to give the title compound (4.23 g, 88 %) as a colourless
oil which solidified on standing.

'H NMR (400 MHz, CDCl3) & 1.33 (12H, s), 1.45 (9H, s), 1.55 - 1.62 (4H, m), 2.03 - 2.08
(2H, m), 2.13 -2.19 (2H, m), 2.24 - 2.31 (1H, m), 4.25 - 4.31 (1H, m), 6.92 (1H, d), 7.61
(1H, d), 7.79 (1H, s); m/z 436 (EI+) M "
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- 134 - Internedi ate 44-2: Et hyl

2-als,4s)-4-(2-fluoro-4-(4,4,5,5-tetranet hyl-1, 3, 2-
waelr@ragardl an- 2- yl ) phenybcycl ohexybacet at e PANGB2008/051199

compound was synt hesized fromInternediate 44-3 using

simlar conditions as 5descriped in Internediate 25-2

to give the title conpound (1.45 g, 61% as a white

solid. 1H NWR (400 I\/Hz CDC13) 6 1. 27 (3H, t) 1.32

arhb)&la? 52 (1H d) nm z (ES+) (I\/H-|—|)+ = No rmass ion; HPLC
tR= 3.62 min. 10l nternedi ate 44-3: Ethyl
2-als,4s)-4-(2-fluoro-4-(trffl Wor ong et hyl sul f onyl oxy) -
phenybcycl ohexybacetate  Thi s gqonpound was

using simlar

nmedi ate 25-4 to give

conditions as described in |
the title compound (2.53 g, as a yellow oil.
151H NWVR (400 MHz, 6 1; (3H, t), 1.55 (8H, m,
2.15 (1H, m, 2.48Br ~02.77 (1H, m, 4.00 (3H
qQ, 7.24 (1H m, 7.4 H m, 7.56 (1H, t); mz
(ES-) 411 (MH-. Exanpl eg
454( 1r, 40- 4- (4- (6- Car banoy1- 3, 5- di net hyl pyrazi n-2-y1) -
To asolwivnmf dpteempdiaycllﬁhéﬁ)%@ééﬁb el FAY9H2N-G90), 4Aromo-2-

2009/ 135 .
chlog PRI dede AL LA PROEIERDE 1 (b Eahiyl Gty in THE
(200&’@11?5&/&1&/Q@dé@%l%prbﬂﬁrﬁhédi%ﬁé;%IlME €5.Y9nfli, 9o 11 hﬁmbl)t |Iﬁe solution
compound (313 ng, % . 1-INVR (400 MHz, 6

was stirred at rggorgger(lgepqaturg for 1. h4@”he r@c‘g@n (PHureryas eyam;ated 1 ocrude

oo b B8 A bl Sl ik B gnc i

1sohex@1@ 17196 (frbbhoﬂi)wer@ e&ébofalé‘dl torynd3s affcktltheStitle dotafdRnd (4.27 g,
);, mz 402 (MrH)' . I nternediate 45-1: Ethyl
4142%1%3%0141615&0{16 Car banpy1- 3, 5- di met hy| pyr a2| n-2-y1)-2

LS SRS ST bsreta g, PN 58150

m), # A5 e Al HE o) 4612 (1dhdl)) hizr fedi(BlemR T-68 (S, dg HPIDG kR¥r 3.65
. conditions as described in Intermediate 21-1 to give
Mt he title conpound (482 ny, 91 % as a yellow solid.
1FI NVR (400 MHz, CDC13) 6 1.21 (3H, t), 1.40 - 1.47
(1H, n), 1.84 - 1.94 (4H ), 2 20 (2H d), 2.60 (3H,
Integnedat®©26-43€s.48) ter 2 Batyl-4-By d),

4.06 - 4.11 (2H m,
‘Q"(%

To a suspension of (1s,4s)-4-hydroxycyclohexanecarboxylic acid (5 g, 34.68 mmol, CAS
3685-22-1) in toluene (160 mL) at 90 °C was added N,N-Dimethylformamide di-tert-butyl

acetal (16.63 mL, 69.36 mmol) in one portion. The resultant solution was stirred at 90 °C
for 1 h. A further portion of N,N-Dimethylformamide di-tert-butyl acetal (16.63 mL,
69.36 mmol) was then added and the reaction mixture stirred for 30 min at 90 °C and then
room temperature overnight. Further N,N-Dimethylformamide di-tert-butyl acetal (10 mL)
added dropwise over 10 minutes, the reaction mixture was stirred at 70 °C for 1 h and then
allowed to cool. The reaction mixture was washed with 2M NaOH (100 mL), brine (100

mL) and then evaporated to give the title compound (5.30 g, 76 %) as an oil.
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155.40 (1H, s), 7.29 - 7.32 (1H, m, 7.36 - 7.38 (1H,
m, 7.51 (1H, d), 7.67 (1H, s); mz 430 (MtH)'

WO pioeosel at e 45-2: Et hyl PCT/GB2008/051199
24(1r,40-4-(2-Chloro-4-(4,4,5,5-tetranet hyl-1, 3, 2-
di oxabor ol an- 2-yl ) phenybcycl gjyexybacet at e 0Cr o
Thi s conmpound was synt hesized fromlInternedi ate 45-3
using simlar conditions as described in Internedi ate

1 it 0 S
HNEARIADI N DNSONS I, COBAKMD, § 30108, & 1D T Pcfiiedh 170
- 1.&1 CHHmMNNRIE 4005 WHAE, mﬁDCHB()lHiHQ, 4?.62(11@,.@7 (4H m, 1.20
(3H, t), 1.35 - 1.44 (1H, m, 1.48 (12H, s), 1.80 -
1.86 (4H, m, 2.18 (2H, d), 2.89 - 2.97 (1H m, 4.05

Exainpie é"p' g(j %Lﬂsk-ﬂ-

chloio@nod@k#elbﬁeﬁmlem@oxﬂd adid| uor onet hyl i
sul f onyl oxy) phenybcycl ohexybaceéat e FOF SF\O This

conmpound was synt feesi zed from di ate 45-4 using
simlar conditions as.described i ernedi ate 25-4
to give the titlN C oY @[0] |%asayellow
oi . 101H NVR (400 VCDC13) 6 1.18 . 29 (4H, m,
1.39 - 1.49 (2H, N 88 - 1.95 (4H, n) 225(2H

Thls(ogﬂlpogﬁlc? WAS § 3@9&65%6&1 -fropy_htglff;}gdlzyt%g’g f@pg g;'nzllaiy cayyl teo_prq as
descgl)oed it Ex:ﬁg le(ZM tﬁbglve the title E&hﬁédﬁ%‘h & & 4§0 ?" E)%'Mhlte solid,

2-alr, 40- 4 (2- chl"or o- 4- hydr oxypheny1) -cyc exybacet at
whigh Wés camiallhsetcbffrmadhodttg abSoelbte HEOMI/(~2 mL).

RPN e O & néﬁxi%ﬁx%ﬁq%ﬁé&@ﬂrpﬁ%??ﬁ%et At

m), Y80 §3Hy§)ti‘¢§ (#ed) f2PmiHbey) ek atre 57,69 (JI?H %91 B6IN1ERMHd), 7.87
condi tions as 20described in | nt er medi at e -4 and
(1HAB, 05 éXdept 12207 &HL s);1m/z 404€ Aot ogr aphy t he crude
product was purified by preparative HPLC (Phenonmenex
Gem ni C18 110A (axia) colum, 51a, silica, 21 mm
IntefliRRk€27-11 6Q.49"M At M4 (6&irDImde L8 Sadiime g Wp Al RI-2-y1)-2-
mxtures of vvater (contal ning 0.1%formc acld) and
PICTQXY IV CRO A e XS WEYVIBHS contai ning the desired
conpound were evaporated to dryness to afford crude
product as a mxture of isomers 25(5.78 g, 49.9 % as
a colourless oil. The oil d by preparative
chiral -HPLC on a (ﬁ

N
HZNi
N

This compound was synthesised from Intermediate 27-2 and Intermediate 21-4 using

similar conditions as described in Intermediate 25-1 to give the title compound (371 mg,
48.1 %) as a white solid.

'H NMR (400 MHz, DMSO) & 1.68 - 1.75 (4H, m), 1.78 - 1.93 (4H, m), 2.52 - 2.54 (1H,
m) 2.60 (3H, s), 2.73 (3H, s), 3.61 (3H, 5), 4.76 - 4.79 (1H, m), 7.29 (1H, d), 7.59 (1H, s),
7.65 (1H, dd), 7.87 (1H, d), 8.05 (1H, s); m/z 418 (M+H)".
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Merck 50mm 20[ Lm Chiral cel Q) colum, eluting
isocratically with 70% i sohexane in IPA - 137 -

w@ pavdiogites with AcOH Et 3N) as el uent. The frack¢D682008/051199
cont ai ni ng the desired conpound were evaporated to
dryness to afford Internediajgy 45-4 (1.264 g, 21.87 %
as a white solid and Internediate 45-5 (3.52 g, 60.9
% as V\,hlte sol i d. Interrredl ate 45-4: 51H NMR (400

dloxdbor(ﬂam-vliblﬂﬁohﬂ)bbcloﬁexaﬂec]ai‘bexvlaﬂaS (2H rr) . 6. 70

~6.73 (1H, ), 6.86 (1H, d), 7.08 (1H d ) phenol OH
not seen; mz (ES-) (MH- = 295, Ynt er nedi at e
45- 5: 1H NVR (400 MHz, CDC13 6 1.27 (3H, t),

1.46 - 1.58 (3H, m), 1.65 - 1.7 . m, 102.33 -
2.40 (1H, m), 2.47 (2H d), 2.8 .96 (1H, m, 4.13
- 4.18 (2H m, o 6.7 , 6.86 (1H d),

7.12 (1H, d ) phenol @
295, 297 Internediate 45-
2-(4-(2-chloro-4- hydroxyphenytbcycl ohex- 3- enybacet at e
Cl /-0 15 This conpound was synthesized from

This| qemepoped vas symiiesied fiynuligemediate 27 bropd sinvlar ggridifgons as

deSCtrlén% mafnt%rgnged 1£t'te‘i§“°‘zc%ﬁ%g§§10 rt]l(t]%ecggllpgulllcgéﬁe[; 7@ 52}§)ea§ a pa(?e yellow
oil veaEI08TIdeBE! i dtandhtg. NMR (400 MHz, CDC13) 6 1.21 (3H,

| t& 1.36 - 1.45 (1H, n’}l 1.58 élH, 83, 1.76 - 1.87

H NMR, (44§ MBz,63DClpo 133 (134, 99 1.6G- b8 (213, mb 1¢ k4 1.8 (2H, m), 1.98
-2y 3730 R S SEE. 630 S04 g By B 7 60-

762r(11H 20,37 .80/ H).-d); rE)’k&@HKEH@@\/I
24(1s, 4s)-4-(4-(6-Carbanoyl- 3, 5-di net hyl pyrazi n-2-y1) -
2- chlor ophenybcycl ohexybacetic acid 0 H2N /

Intefinelflater 751 & iRV 4/ Wf%ﬁl&@ n 1{090 clohexane-

car tate bed in Exanple 21 to give the t|tIe corrpound
(184 ng, 44 % as a white solid.

Cl

en, mz (ES-) (MH- =

This compound was synthesised from (1r,4r)-methyl 4-hydroxycyclohexanecarboxylate
(CAS 6125-57-1) and 4-bromo-2-chlorophenol using similar conditions as described in
Intermediate 26-3 to give the title compound (4.88 g, 55.5 %) as a colourless oil.

'H NMR (400 MHz, DMSO) & 1.62 - 1.86 (8H, m), 3.60 (3H, s), 4.66 (1H, m), 7.15 (1H,
d), 7.42 - 7.45 (1H, m), 7.64 (1H, d) one CH obscured; HPLC tR=2.99 min.
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- 138 - 1FINWR (400 MHz, DMSO 6 1.65 (8H m), 2.24

(1H, m, 2.44 (2H, d), 2.59 (3H, s), 2.73 (3H, s),
wWQ2®908bs m), 7.58 (2H, m, 7.67 (1H d), 7. 88CT/GB2008/051199

s), 8.05 (1H, s), 12.01 (1H, s); mz 402 (M:H)'

Sinternmediate 46-1: Ethyl _q04-

2-als, 4s)-4-(4-(6-carbanoyl- 3, 5-di net hyl pyrazi n-2-y1) -

2- chlor ophenybcycl ohexybacetate 0 H2N / M ClrO

Exa;l;m].é 2§:odll‘)(?i"ﬂ§-a - §I:I?—¥E'ltrgﬁﬁ15z9ﬁmtz{hqfw-i'gt-%ﬁm.b%i?o [é\ﬁc'lghexane-

altd rricerimedratc Z1=4 uUsIt 1y SHimrTtal CONMUrtroris as
1,1'dedare]l 5&61)i36-linhaheipdiratice-2caitbéxantidee the title
compound (365 ngy, 1078 % as a coI ourl ess gum 1FI NMR
(400 MHz, CDC13) 6 1.28 (3H, t), (7‘ \QH m, 1.78
(6H, m, 2.42 (1H, m, 2.50 (2H, /%7 (3H, s),
2.98 (3H, s), 3.10 (1H, m, 4.1 2HHrr) 5.53 (1H,
s), 7.43 (2H, m, 7.59 (1H, d), 715 (1H, s); mz 430

(MrH) " . 151 nternedi ate 46- 2:
24(1s, 4s) - 4- (2- Chl 0 @e et ranet hyl-1, 3, 2-
eholrexybacet at e Thi s

di oxabor ol an- 2-y| 2# ‘
conmpound was syn'iJ esi fromlnternedi ate 46-3 using
simlar conditions as g ibed in Internediate 25-2
to give the title conmpound (1.19g, 62% as a
A satwicnusfl Tass niddidte 21-UR1NVRg( 400 niizl), nbhsddiste R82A7(4(/3 g, 1.06
t), 33 (12H, s 1.59 (2H, , 1.72 (6H, 2. 39
rnm?li p.p(% H)pota%s%m ;(hg)ppha&g (%4% (n% 2(1?41171&}) in @S\i}g ({(gjmﬁ),cﬁt’OH (6.25
mL)7ana%anér"dz str)lL) &a@é‘eg&és‘é‘d ek hore dddftfor éh*‘dq 13) ar mz 430

ermedi ate 46-3:

bls(cﬁphﬂwhﬁw}pMnc()ﬁerrdwbm)ahd}Mmpaltddunn@i)té#h(j gL 0f0S mypino Ry T ich

cI ohe hi d was .
reacg&}‘% P ﬁ?‘? g{’ ef nifienp r%%n @ng&qﬁ% &f ﬂ??rﬁlrght for Shrs.
The @@d&ﬁbﬁ hﬁﬂﬁre&ﬁa.@ﬂmﬁ it 8Eb1itH rdom %fﬁéﬂalt@t% Qnd Frch &8 @hi¥€ The

the title conpound (2.051 % as a col ourl ess

residyie] wasaEi AR WithGHN H@j (3 @@Q;Lg)utﬁi with ga@y@o ml,) and s@rgcad, into
EtOg]i |§|4 X t5)6rn§) ?ge ’mcqe)x’ ratgt.l ?gr{%qqlbznrlélcg dx(?. 5; BV%)ll\ﬂlgg'(ag %ltered and

evapbradd foldfiford ):fudm’piod%ZtY Th®chlde product was purified by preparative HPLC
(Waters XBridge Prep C18 OBD column, 5y silica, 50 mm diameter, 150 mm length),

using decreasingly polar mixtures of water (containing 0.1% formic acid) and MeCN as
cluents. Fractions containing the desired compound were evaporated to dryness to afford
the title compound (51.9 mg, 11.76 %) as a white solid.

'H NMR (400 MHz, DMSO) & 1.23 - 1.38 (2H, m), 1.58 - 1.73 (6H, m), 1.86 - 1.96 (1H,
m), 2.04 (2H, t), 2.63 (3H, s), 2.79 (3H, s), 2.91 (2H, d), 2.97 (2H, ), 7.33 (1H, d), 7.55
(1H, d), 7.60 (1H, s), 7.62 (1H, s), 8.02 (1H, s); NH not seen; m/z 418 (M+H)".
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10 Exanple 47:
6- (4-alr, 40-4-((1H Tetrazol - 5-yl ) met hybcycl ohexyl ) phen

W@ 200988895 di net hyl pyr azi ne- 2- car boxam de 0 / PCTGB2008/051199
conmpound was synthesised fromliInternediate 47-1 using
simlar conditions as descrifqpd in Exanple 28 to give
the title conpound (220 ny, 41.7 %9 as a white solid.
15 The material was recrystalllsed from hot Methano

Inte];‘hllehf‘?‘n%a >

dlhvlii_‘bﬁf‘lﬂ)[éﬁ@&dﬁﬁe-lﬂl‘ﬁ@lelﬁ]-1-Vlﬁnethﬂzl)-ZH-t&i'hzomz-leﬁanenltrlle

1.56 (2H, m), 1.74 - 1.88 (5H, m, 2 53 - 2.57 (1H,

m, 2.58 (3H, s), 2.74 (3H, s), 2454“{% d), 7.35

(2H, d), 7.58 (1H, s), 765(2HS .97 (1H s),

16.00 (1H, s); mz 392 (M+H)' - 140 -

I nternedi ate 47-1:

3-(5-(((2r,40-4-(4-(4,4,5, nmet h H-1,3,2-dioxabor

ol an- 2- N

yl ) phenybcycl ohexy\k) net etrazol - 1- ybpr opaneni t

rile \_,D, N Thi- conpound was synt hesised from

I nternedi ate 47-2 usin sinilar conditions as

5described in Inter dlate 28-1 to give the t|tIe

mpound (1.960 g, .59. A% contam nated w

To %%0#%19@@‘ Mﬁﬁhph%spéwc{é 403 grpp4 ggmoly @%me'(me‘bam%s -2 (900 mg,
2.13%9 iR T8 5408 oS 16 2hl; e“E) th % 9 dded 2 14 boxylat

1280 (BTG 5459-1 1764 (5H *ny, 3 6%0 %W gyeicabysytate
(1. 1@21‘11,14 6)7,5 n3mOIj. Tlid-tesdbing Hellbw QOZlh-liort was alloded(t@kir a)),°C, after 2

e dzidGitmetysithe 6 4054182
rmnutes azidotrimet y’lsﬂan mL, 6.18 rnrnol) was added dropwise. After 17 hours
at ambient temperature further triphenylphosphine (1.453 g, 5.54 mmol), diisopropyl
azodicarboxylate (1.133 mL, 5.75 mmol) and azidotrimethylsilane (0.820 mL, 6.18 mmol)
were added and the suspension was stirred at ambient temperature for a further 24 hours.
The reaction mixture was cooled in an ice bath and a solution of Sodium nitrite (162 mg,
2.34 mmol) in water (3 mL) was added and after 30 minutes a solution of ammonium
cerium(IV) nitrate (1285 mg, 2.34 mmol) in water (10 mL) was added (CAUTION: Gas
evolution). The reaction mixture was stirred for a further 45 minutes. The reaction
mixture was poured into water (50 mL) and extracted with DCM (200 mL and 100 mL).
The organic extracts were combined, dried over MgSQOs, filtered and evaporated to afford
crude product.
The crude product was purified by flash silica chromatography, elution gradient 0 to 80%
EtOAc in isohexane. Mixed fractions were evaporated to dryness to afford the title
compound (487 mg, 51.1 %) as a cream solid.
'H NMR (400 MHz, DMSO) & 1.20 - 1.38 (14H, m), 1.40 - 1.50 (2H, m), 1.53 - 1.70 (4H,
m), 1.83 - 1.97 (3H, m), 2.82 (2H, t), 2.89 (2H, d), 3.18 (2H, t), 4.69 (2H, t), 7.16 (1H, d),
7.48 (1H, d), 7.49 (1H, s); m/z 448 (M+H)".
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I nternedi ate 47-2:

N- (2- Cyanoet hyl )-24(1r, 40-4-(4-(4,4,5,5-tetranethyl-1,
W@2@9/08li18x abor ol an- 2- yl ) phenybcycl ohexybacet anP@EGBB08/051199

O N= / NH This conpound was synt hesised from

Internmedi ate 47-3 using sini{g.conditions as

15described in Internediate 28-2 to give the title

conpound (3.08 g, 77 % . 1FINWR (400 MHz, DVMSO 6 1.03

Intern'n.];dl]a%e §8?
dlox(aBbk‘olﬁiﬂ-,Z vi)-383' G(ﬁhlvdld))smlﬁ[cizﬁlohdhnet]) 1'-13dxn6¢|r4 @lbﬁ@tmﬁﬂﬂe

by solvent. 20Intermnediate 47-3:

24(1r, 40-4- (4- (4, 4,5, 5-Tetramet Ky1-1, 3, 2- d| oxabor ol an-
2- yl)phenybcycl ohexybaceti c &Ci Q;N - 141
- Met hyl L H TN
2-((1r,4r)-4-(4-(4,4,5,5-te et hy1- 1, 3, 2- di oxabor ol a

prepared according to pr ocedur e described in WO

2004/ 047755) (3.6 0. was dissolved in a

sol uti on of sodi h drOX|de (1.326 g, 33.16 nmol) in

met hanol (36 ni) water (4.00 nL). The reaction 5

n1xture was split In two and heated to 120 C for 30
in.a. mcrowave. The reaction m xtures wer

-A@mrq%@ltrg% (GRS 3y 20F ) pes addsd t%@ébaﬁ%waﬂowfe
Inte?ﬁlléﬁgit(pﬁ@gl(?% IW%SI ba 48% %Elé%gﬁ%@ﬂ%% (‘g(k@%ﬂ 5.87 mmol)

purification INVR
and PEBROR)(1.309 272 021 2hinol3 yn DCMIRS0-mL). leﬂle(ré’dﬂ,ltmg solutiondwas stirred at
ambméteé@egﬁge (g]'lg{s.(ﬁggﬁggtfon rmxturé was eva)porated5 to dgyness and
redissolved in EtOAc (125 mL), and washed sequentially with 2M HCI (75 mL) and
saturated brine (75 mL). The organic layer was dried over MgSQs, filtered and evaporated
to afford crude product. The crude product was purified by flash silica chromatography,
elution gradient 0 to 100% EtOAc in isohexane. Pure fractions were evaporated to dryness
to afford the title compound (900 mg, 109 %) as a white foam.
'H NMR (400 MHz, DMSO) & 1.09 - 1.20 (2H, m), 1.27 (12H, s), 1.42 - 1.46 (2H, m),
1.53-1.67 (4H, m), 1.72 - 1.79 (1H, m), 1.90 (2H, t), 2.03 (2H, d), 2.63 (2H, t), 2.81 (2H,
t), 3.26 - 3.29 (2H, m), 7.17 (1H, d), 7.46 (1H, d), 7.48 (1H, s), 8.16 (1H, t); m/z 423
(M+H)".

Intermediate 28-3: 2-((1r.4s)-5'-(4.4.5,5-Tetramethvl-1.3,2-dioxaborolan-2-v)-2'.3'-

dihvdrospiro|cvclohexane-1,1'-indene]-4-vDacetic acid
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10 Exanpl e 48:

4' 46- Car banoyl- 3, 5- di net hyl pyrazi n- 2-yl ) bi phenyl - 4-car
whooglsa9aci d Thi s conmpound was synt hesi sedPET/GBR008/051199

Internmediate 48-1 using simlar conditions as

described in Exanple 21 to _gvg?e the title conmpound

(42.2 nmg, 74.5 %9 as an off te 15solid. 11-1NWR

(400 MHz, DVMBO) 6 2.58 (3H, s), 2.70 (3H, s), 3.57

TFA7(21;390%H \Z/%fgdd%a?é g%rﬁ:d &%ﬁlo%]dggnﬂﬂeﬁlfézé é'ﬂgg?%aﬂ'l 88

mmel) in DCM B0 Mt 0 °QThke I’iéﬁﬂtﬁ%ohit@n%skhrrb@hﬂ'fwc for 30
4' 46- cyano- 3, 5- dlnethylpyr i phenyl -
minigy. SRAFRGHAS Tixtr e IR s Geined pith oluene

to aﬂf%@ﬁé@@é %%&ﬁd 3o Nf r@f‘%\)}las ﬁ’v@ﬁt@@@l@@nzoat e using

simlar conditions as descrlbed in Internediate 21-1
HNMRqAOQMHﬁe G0 ed ¢3hpdwldd2dl ey, REhGL2H,2),1.3%- 130 64H, m), 1.76

L hRR oo REAcRGY G b2 Siesg) 3T A g o

3. ; 7.93 (4H, 8. 07
764( 27E|§7 gﬁﬁ )fi)fgth?ﬁgtzgegh m/é)37OZElﬁ%l]\zé foll 0\(/\/i ng g(arrpl es

were synt hesised fromlInternediates 49-1-to 53-1 using

D} L9 !
dlhw(d‘i’ﬁﬂni\ﬂ'ﬂévcl(DMe-ﬁ ll'dllide(lMH)Vl)aé&lc ac1d2 64 (3H S) 2.76

(3H, s), 362 S
I
OH

A solution of Intermediate 29-1 (0.748 g, 1.66 mmol) in TFA (8 mL) allowed to stand at
room temperature for 0.5 h. The reaction mixture was evaporated to a solid. The crude
product was purified by recrystallisation twice from MeOH to afford the title compound
(0.201 g, 30.7 %) as an off-white crystalline solid.

'H NMR (400 MHz, DMSO) & 1.40 - 1.56 (4H, m), 1.66 - 1.80 (4H, m), 1.96 (2H, 1), 2.03
(1H, br s), 2.39 (2H, d), 2.58 (3H, s), 2.73 (3H, s), 2.89 (2H, t), 7.46 - 7.50 (2H, m), 7.54
(1H, s), 7.57 (1H, s), 7.97 (1H, s), 11.99 (1H, s); m/z 394 (M+H)".

Intermediate 29-1: N: fert-Butvl 2-((1s, 4r)-5'-(6-carbamoyl-3.5-dimethvlpvrazin-2-

vI)-2'.3'-dihvdrospiro/cvclohexane-1,1'-indene]-4-yl)acetate

[ N
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Il 11 3.63 (2H, s), 7.38 (2H, d), \ - N HO
7.61 (1H, s), 7.70 (2H, d), 7.79 (2H, d), 7.84
W@ 2049/080)195 PCT/GB2008/051199

-108 -

This compound was synthesised from Intermediate 29-2 using similar conditions as
described in Intermediate 25-1 to give the title compound (0.748 g, 50.3 %) as a solid

which was a 2:1 mixture with the other diastercoisomer. m/z 450 (M+H)".

Intermediate 29-2: N: tert-Butvl 2-((1s,4r)-5'-(4.4.5.5-tetramethvl-1.3,2-dioxaborolan-

2-y1)-2'.3'-dihvdrospiro|cvclohexane-1.1'-indene]-4-vDacetate and
Intermediate 29-3: tert-Butvl 2-((1r.4s)-5'-(4.4.5.5-tetramethyl-1,3.2-dioxaborolan-2-

vI)-2'.3'-dihvdrospiro|cvclohexane-1,1'-indene]-4-yl)acetate

5@ o
e \

Intermediate 29-2 Intermediate 29-3
To a solution of Intermediate 29-4 (5.42 g, 12.77 mmol) in THF (125 mL), under

T,

nitrogen, was added 10% (w/w) palladium on carbon (1.4 g). The atmosphere was
replaced with hydrogen and the reaction stirred at room temperature overnight. The
reaction mixture was filtered and evaporated to a colourless oil. This was dissolved in
methanol (ca. 20 mL) and cooled in a dry ice/acetone bath to produce a white solid. The
suspension was allowed to warm and then evaporated to give the crude product as a white
solid. This was recrystallised by dissolving in DCM (ca. 20 mL) adding methanol (ca. 20
mL) and cooling in a dry ice / acetone bath. The resultant suspension was filtered and the
collected solid dried to give Intermediate 29-3 (2.290 g, 42.1 %) as a white solid.

'H NMR (400 MHz, DMSO) & 1.17 - 121 (2H, m), 1.26 (12H, s), 1.40 (9H, s), 1.44 - 1.67
(7H, m), 1.90 (2H, t), 2.13 (2H, d), 2.81 (2H, t), 7.18 (1H, d), 7.46 - 7.48 (2H, m).

The mother liquors were evaporated to give Intermediate 29-2 (1.610 g, 29.6 %) as a solid

as a 2:1 mixture with the other diastereoisomer.
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8.02 (1H, s), 12.33 (1H s). 50 2.55 (2H, t),
2.64 (3H, s), 2.752.87t), - (3H s),(2H 376
WON20094081195 PCT/GB2008/051199

-109 -

Intermediate 29-4: N: fert-Butvl 2-(5'-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-vl)-

2'.3'-dihvdrospiro]cvclohexane-1.1'-indene]-4-vlidene)acetate

?%/ (A
y

This compound was synthesised from Intermediate 29-5 using similar conditions as

described in Intermediate 25-2 to give the title compound (5.42 g, 66.4 %) as a solid.

'H NMR (400 MHz, DMSO) & 1.28 (12H, t), 1.42 (8H, s), 1.60 - 1.73 (4H, m), 2.04 - 2.13
(3H, m), 2.26 (1H, d), 2.31 - 2.36 (1H, m), 2.87 (2H, t), 3.66 (1H, d), 5.60 (1H, s), 7.17
(1H, d), 7.45 - 7.47 (1H, m), 7.50 (1H, s) one proton obscured; m/z 423 (M-H)".

Intermediate 29-5: N: tert-Butvl 2-(5'-bromo-2',3'-dihvdrospiro|cyclohexane-1.1'-

5/ (A

To a solution of tert-butyldiethylphosphonoacetate (8.80 mL, 37.47 mmol) in THF (100
mL) was added 60% w/w sodium hydride (1.498 g, 37.47 mmol). The reaction mixture

indene]-4-vlidene)acetate

was stirred at room temperature for 30 min. A solution of 5'-bromo-2',3'-
dihydrospiro[cyclohexane-1,1'-inden]-4-one ( prepared according to the procedure
described in WO 2004/047755, CAS 701232-89-5) (8.716 g, 31.22 mmol) in THF (50 mL)
was added and stirring continued at room temp for 1 hour. The reaction mixture was
quenched with saturated brine (150 mL), extracted with EtOAc (2 x 200 mL), the organic
layer was dried over Na,SQOy, filtered and evaporated to afford the crude product as a

brown oil (13.66g). The crude oil was triturated with isohexane to give a solid which was



10

15

20

OH 7.35 (2H, d), 7.61 (1H, s), 7.65 (2H, d),

7.77 (2H, d), 7.83 (2H, d), 8.02 (1H s),
W@AoLiosaps seen. 51 1-12N H PCT/GB2008/051199
110 -

collected by filtration and dried under vacuum to give the title compound (4.84 g, 41 %) as
a beige solid. A second crop of the title compound (2.42 g, 21 %) was obtained from the
filtrate.

'H NMR (400 MHz, DMSO) & 1.42 (9H, s), 1.59 - 1.69 (4H, m), 2.05 - 2.12 (3H, m), 2.24
-2.35 (2H, m), 2.88 (2H, t), 3.66 (1H, d), 5.60 (1H, s), 7.14 (1H, d), 7.27 - 7.30 (1H, m),
7.38 (1H, t).

Example 30: 2-((1r.4s)-5'-(6-Carbamovl-3.5-dimethvlpyrazin-2-v)-2'.3'-

dihvdrospiro]cvclohexane-1,1'-indene]-4-vDacetic acid

O
/

OH

A solution of Intermediate 30-1 (1.16 g, 2.58 mmol) in TFA (12 mL) was allowed to
stand at RT for 0.5 h. The reaction mixture was evaporated to a solid. The crude product
was purified by recrystallisation from MeOH to afford the title compound (0.648 g, 63.8
%) as a white crystalline solid.

'H NMR (300 MHz, DMSO) & 1.14 - 127 (2H, m), 1.51 - 1.80 (7H, m), 1.98 (2H, t), 2.17
(2H, d), 2.58 (3H, s), 2.73 (3H, s), 2.90 (2H, t), 7.30 (1H, d), 7.50 (1H, d), 7.54 (1H, s),
7.62 (1H, s), 8.01 (1H, s), 12.05 (1H, s); m/z 394 (M+H)".

Intermediate 30-1: tert-Butvl 2-((1r.4s)-5'-(6-carbamovl-3.5-dimethvlpvrazin-2-vl)-

2'.3'-dihvdrospiro]cvclohexane-1,1'-indene]-4-yl)acetate

O

I
H,N | N

N/

N
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2.65 (3H, s), 2.76 (3H, s), 348 7.357.61d), (1H,
t),(2H "Vi' se -\ N 7.77 (2H, d), 7.82 -
W@ 2886/081195 PCT/GB2008/051199

-111 -

This compound was synthesised from Intermediate 29-3 using similar conditions as

described in Intermediate 25-1 to give the title compound (1.260 g, 89 %) as a solid.

'H NMR (400 MHz, DMSO) & 1.20 - 1.23 (2H, m), 1.41 (9H, s), 1.51 - 1.69 (7H, m), 1.97
(2H, 1), 2.14 (2H, d), 2.57 (3H, s), 2.73 (3H, s), 2.90 (2H, t), 7.29 (1H, d), 7.47 - 7.57 (2H,
m), 7.53 (1H, s), 7.96 (1H, s); m/z 450 (M+H)".

ihvdrospir lohexane-1.1'-indenel-4-carboxvlic aci
HO\&O
NH2
(e} | N\
P
N

4M HCl in dioxane (10 mL, 0.43 mmol) was added to Intermediate 31-1 (188 mg, 0.43
mmol) in DCM (5 mL). The resulting solution was stirred for 16 hours. The resulting

mixture was evaporated to dryness and the residue was slurried with ether then filtered to

afford the title compound (158 mg, 96 %) as a pale yellow solid.

'H NMR (400 MHz, DMSO) & 1.48 - 1.73 (6H, m), 1.85 - 1.93 (2H, m), 2.00 (2H, t), 2.28
-2.36 (1H, m), 2.58 (3H, s), 2.73 (3H, s), 2.91 (2H, t), 7.29 (1H, d), 7.50 (1H, d), 7.56 (3H,
d), 7.98 (1H, s); m/z 380 (M+H)".
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(3H m, 8.05 (1H, s), 8.19 (1H, s), COOH not
seen. 52 2.71 (3H, s), 2.82 (3H, s), 362 OH
w@2004/080p5 s), 7.36 (1H, d), PCT/GB2008/051199

-112 -

This compound was synthesised from Intermediate 31-2 and Intermediate 21-4 using

similar conditions as described in Intermediate 25-1 to give the title compound (188 mg,
32.0 %) as a solid.

'H NMR (400 MHz, CDCl3) & 1.40 (9H, s), 1.54 - 1.68 (6H, m), 1.86 - 1.96 (2H, m), 2.02
(2H, t), 2.16 - 2.28 (1H, m), 2.60 (3H, s), 2.82 - 2.95 (5H, m), 5.40 (1H, s), 7.15 (1H, d),
7.30 (1H, d), 7.33 (1H, dd), 7.72 (1H, s); m/z 436 (M+H)".

2'.3'-dihvdrospir lohexane-1.1'-indenel-4-carboxvlat
o\éO
8
O

This compound was synthesised from Intermediate 31-3 using similar conditions as

described in Intermediate 25-2 to give the title compound (3.13 g, 73.7 %) as a white
solid.

'H NMR (400 MHz, CDCl3) & 1.26 (12H, s), 1.39 (19H, s), 1.50 (2H, d), 1.50 - 1.60 (6H,
m), 1.80 - 1.90 (2H, m), 1.93 (2H, t), 2.15 - 2.25 (1H, m), 2.81 (2H, t), 7.07 (1H, d), 7.59
(1H, dd), 7.59 (1H, s).

Br
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7.51 (1H, t), 7.69 (3H, d), 4. 1i \ N
7.85 (2H, d), 7.92 (2H, d),
WO 2009/081195 PCT/GB2008/051199

-113 -

To a solution of Intermediate 31-4 (3.47 g, 11.22 mmol) in tert-butanol (100 mL) was
added DMAP (0.411 g, 3.37 mmol) and di-tert-butyl dicarbonate (14.70 g, 67.34 mmol)
(effervescence). The resulting solution was stirred at ambient temperature for 16 hours.
Saturated NaHCOj3 (100 mL) was added and the reaction stirred for 30 minutes before
adding EtOAc (400 mL). The organic layer was separated and washed with water (200
mL) then saturated brine (200 mL) and evaporated to afford crude product. The crude
product was purified by flash silica chromatography, elution gradient 0 to 10% EtOAc in

isohexane. Pure fractions were evaporated to dryness to afford the title compound (3.76 g,

92 %) as a colourless oil.
'H NMR (400 MHz, CDCl3) & 1.46 (9H, s), 1.52 - 1.67 (6H, m), 1.90 - 1.97 (2H, m), 1.98 -
2.03 (2H, m), 2.20 - 2.30 (1H, m), 2.86 (2H, t), 6.96 (1H, d), 7.28 (1H, dt), 7.32 (1H, d).

Br

Oxone (6.98 g, 11.36 mmol) was added to Intermediate 31-5 (3.33 g, 11.36 mmol), in
DMEF (70 mL). The resulting suspension was stirred for 16 hours. The reaction mixture was
diluted with EtOAc (300 mL), and washed sequentially with water (3 x 150 mL) and
saturated brine (150 mL). The organic layer was evaporated to afford the title compound
(3.51 g, 100 %).

'H NMR (400 MHz, DMSO) & 1.30 - 1.73 (6H, m), 1.80 - 2.00 (4H, m), 2.20 - 2.32 (1H,
m), 2.83 (2H, t), 7.12 (1H, d), 7.31 (1H, dt), 7.36 (1H, t), 12.03 (1H, s); m/z 309 M-H".
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8.09 (1H, s), 12.43 (1H, s). WO

2009/ 081195PCT/ GB2008/ 051199 - 143 - 53 OH \- N 2. 61
W@ 20d9/08M195 2. 64 (3H, s), 2.76 (3H, s), 2.92 (2HCTAB2008/051199

7.26 (1H, d), 7.40 (1H t), 376 7.56 (1H d), 7.60 -

7.63 (2H, m), 7.79 (2H, M4 7. 84

Br Br

Intermediate 31-5 Intermediate 31-6
(Methoxymethyl)triphenylphosphonium chloride (20.76 g, 60.55 mmol) was added to a
stirred suspension of potassium tert-butoxide (6.79 g, 60.55 mmol) in 1,4-dioxane (113
mL) at ambient temperature, over a period of 10 minutes under nitrogen. The resulting red
solution was stirred at ambient temperature for 2 hours and then a solution of 5'-bromo-
2'.3'-dihydrospiro[cyclohexane-1,1"-inden]-4-one (prepared according to the procedure
described in WO 2004/047755, CAS 701232-89-5) (7.35 g, 26.33 mmol) in 1,4-dioxane
(63.4 mL) was added over a period of 10 minutes under nitrogen. The resulting solution
was stirred at ambient temperature for 1 hour and then heated at 70 °C for 16 hours. The
reaction mixture was poured into water (200 mL), extracted with EtOAc (2 x 200 mL), the
organic layer was washed with saturated brine (200 mL) and evaporated to afford a black
oil. To the crude oil was added EtOAc and isohexane (1:3, 200 mL ) to give a solid which
was collected by filtration, washed with EtOAc and isohexane (75 mL). The filtrate was
evaporated to afford a solid residue, which was added to 90% acetic acid in water (200 mL,
3493.64 mmol). The resulting solution was stirred at 70 °C for 16 hours, the mixture was
allowed to cool, evaporated to dryness and the crude product was purified by flash silica
chromatography, elution gradient 0 to 15% EtOAc in isohexane. Pure fractions were
evaporated to dryness to afford Intermediate 31-5 (3.33 g, 43.1 %) and Intermediate 31-
6 (1.17g, 15%) as colourless gums.

Intermediate 31-5:

'H NMR (400 MHz, CDCl3) & 1.36 - 1.67 (6H, m), 1.84 - 2.00 (4H, m), 2.19 - 2.29 (1H,
m), 2.80 (2H, t), 6.92 (1H, m), 7.22 (1H, m), 7.23 (1H, dd), 9.61 (1H, d); m/z (EI+) 292
M



(2H, d), 8.02 (1H, s), 12.12 (1H, s). The
follow ng Internedi ates were synthesised from
WO pioeosmol at e 33-3 and the appropriate aryl breei/a82@8/051199
triflate using simlar conditions as described in
Internediate 21-1 to give theaqlesired conpounds.
Internmedi ate Structure 111 NMR (400 WHz, DVBO 6 m z
(MtH) + 49-1a N \\ N li -0 \ 2.75 (3H, s), 2.79
He: 3.70 (3H, s), 3.81 (2H, s), 7.46 (2H, d),
Ime‘i&“fﬂ“ﬁﬂ%d), 7.82 (2H, d), 7.89 (2H, d) HPLC tR= 2.83
'H NiVIR (800 MHz, CDCl3) & 1.35 - 1.60 (4H, m), 1.68 - 1.80 (2H, m), 1.93 (2H, 1), 2.09

(2H, dt), 2.37 - 2.44 (1H, m), 2.75 - 2.85 (2H, m), 6.90 (1H, d), 7.19 (1H, d), 7.24 (1H, d),
9.72 (1H, s); m/z 292 (EI+) M.

5
ihvdrospir lohexane-1.1'-indenel-4-carboxvlic aci
HO o
NH2
N
(e} | =
P
N

This compound was synthesised from Intermediate 32-1 using similar conditions as

10 described in Example 31 to give the title compound (176 mg, 59.9 %) as a pale yellow
solid.
'H NMR (400 MHz, DMSO) & 1.45 (2H, dd), 1.72 (3H, dd), 1.77 (1H, m), 1.96 (1H, s),
1.99 (3H, t), 2.58 (4H, s), 2.73 (3H, s), 2.90 (2H, t), 7.25 (1H, d), 7.49 (1H, dd), 7.55 (1H,
d), 7.57 (1H, s), 7.97 (1H, s); m/z 380 (M+H) .

15
ihvdrospir lohexane-1.1’-indene]-4-carboxvlat
© (e}
NH2
(e} | N\
P
N

This compound was synthesised from Intermediate 32-2 and Intermediate 21-4 using
20  similar conditions as described in Intermediate 25-1 to give the title compound (342 mg,

58.2 %) as a solid.
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"H NMR (400 MHz, CDCls) & 1.40 — 1.50 (2H, m), 1.44 (9H, s), 1.65 — 1.75 (2H, m), 1.75
~ 1.85 (2H, m), 1.95 - 2.08 (4H, m), 2.45 — 2.51 (1H, m), 2.60 (3H, s), 2.85 — 2.93 (5H,

m), 5.39 (1H, s), 7.26 — 7.35 (3H, m), 7.73 (1H, s); m/z 436 (M+H)",

Intermediate 32-2: (1s.4r)-tert-Butyl 5°-(4.4.5.5-tetramethvl-1,3.2-dioxaborolan-2-vl)-

2°.3’-dihvdrospiro[cveclohexane-1.1’-indene]-4-carboxvlate

This compound was synthesised from Intermediate 32-3 using similar conditions as
described in Intermediate 25-2 to give the title compound (0.935 g, 62.3 %) as a
colourless oil which solidified on standing.

'H NMR (400 MHz, CDCl3) & 1.32 (12H, s), 1.44 — 1.47 (2H, m), 1.50 (9H, 5), 1.67 — 1.86
(4H, m), 1.96 (2H, t), 2.01 — 2.09 (2H, m), 2.48 — 2.53 (1H, m), 2.83 — 2.90 (2H, m), 7.25
(1H, d), 7.63 (1H, d), 7.67 (1H, s); m/z 412 (EI+) M.

indene]-4-carboxylate

Br
This compound was synthesised from Intermediate 32-4 using similar conditions as
described in Intermediate 31-3 to give the title compound (1.330 g, 89 %) as a colourless

oil.
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(2H, d), 7.81 (2H, d), 7.87 nin. (2H, d) 51-1e N
\\ 2.75 (3H, s), 2.79 (3H s), HPLC \- 11 3.97
W@ 3190895 7. 74 (1H, t), tR= PCT/GB2008/051199
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'H NMR (400 MHz, CDCls) & 1.42 — 1.46 (2H, m), 1.49 (9H, s), 1.67 — 1.81 (4H, m), 1.96
(2H, 1), 2.00 — 2.06 (2H, m), 2.48 — 2.53 (1H, m), 2.85 (2H, t), 7.08 (1H, d), 7.26 — 7.28
(1H, m), 7.32 (1H, s); m/z 364 (EI+) M.

Br
This compound was synthesised from Intermediate 31-6 using similar conditions as
described in Intermediate 31-4 to give the title compound (1.27g, 100%) as a solid.
'H NMR (400 MHz, DMSO) & 1.35 — 1.44 (2H, m), 1.60 — 1.73 (4H, m), 1.85 —2.00 (4H,
m), 2.53 (1H, q), 2.82 (2H, t), 7.08 (1H, d), 7.30 (1H, dt), 7.37 (1H, t), 12.12 (1H, s); m/z
309 (M-H)".

Example 33: 2-(1-(4-(6-Carbamovl-3.,5-dimethylpvrazin-2-vl)phenvl)piperidin-4-
yDacetic acid

Powdered potassium hydroxide (44.5 mg, 0.79 mmol) was added in one portion to
Intermediate 33-1 (60 mg, 0.16 mmol) in tert-butanol (5 mL). The resulting pale yellow
suspension was stirred at 40 °C for 30 minutes. The reaction mixture was quenched with
acetic acid (0.073 mL, 1.27 mmol) in EtOH (10.0 mL) and the resulting solution stirred for
a further 10 minutes before being evaporated to dryness. The resulting solid was
partitioned between water (20 mL) and EtOAc (20 mL). The aqueous layer showed a pH=
6. The organic layer was separated and the aqueous re-extracted with EtOAc ( 2 x 25 mL).
The combined organics were washed with brine (15 mL), dried over MgSO4 and

evaporated in vacuo to give crude product. This was recrystallised from hot EtOH (6 mL)
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7.86 (2H, d), 7.95 (2H, d), 2.93 N 8. 05 -
8.08 (1H, m), 8.10 - min. 8.13 (1H, m), 8.34 (1H,

W@ 2009/08M@ 2009/ 081195PCT/ GB2008/ 051199 - 144 -PGRGBAORI051199
\\
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to give a yellow solid which was washed with ethylacetate (5 mL) and dried under vacuum
at room temperature to give the title compound (41.0 mg, 70.2 %) as a yellow solid.

'H NMR (400 MHz, DMSO) & 1.28 (2H, m), 1.76 (2H, m), 1.86 (1H, m), 2.15 (2H, d),
2.60 (3H, s), 2.71 (3H, ), 2.76 (2H, d), 3.79 (2H, d), 7.00 (2H, d), 7.55 (1H, s), 7.60 (2H,
d), 7.96 (1H, s); m/z 369 (M+H)".

Intermediate 33-1: ethyl 2-(1-(4-(6-cvano-3.5-dimethvlpvrazin-2-vl)phenvl) piperidin-

4-ylacetate

Pyridine (0.050 mL, 0.62 mmol) was added dropwise to Intermediate 33-2 (78 mg, 0.31
mmol), ethyl 2-(piperidin-4-yl)acetate (79 mg, 0.46 mmol) and Copper(Il) acetate (56.0
mg, 0.31 mmol) in anhydrous DCM (10 mL) The resulting blue solution was stirred at 25
°C for 16 hours. The reaction mixture was diluted with DCM (25 mL), and washed with a
20% aqueous EDTA solution (25 mL). The organic layer was evaporated to afford crude
product. The crude product was purified by flash silica chromatography, elution gradient 0
to 70% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford the title
compound (53.0 mg, 45.4 %) as a pale yellow soild.

'H NMR (400 MHz, DMSO) & 1.20 (5H, m), 1.69 (2H, d), 1.84 (1H, m), 2.22 (2H, m),
2.61 (6H, s), 2.71 (2H, m), 3.77 (2H, d), 4.02 (2H, m), 6.97 (2H, m), 7.47 (2H, m); m/z 379
(M+H)".

Intermediate 33-2: 4-(6-Cvano-3.5-dimethylpyrazin-2-vl)phenvlboronic acid

\

—N OH
\ B
N—</ C "OH

Sodium periodate (5.02 g, 23.45 mmol) was added in one portion to Intermediate 33-3
(2.62 g, 7.82 mmol) in THF (80 mL) and water (20 mL) and the cloudy suspension was
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\ ik Il 2.75 (3H, s), 2.79 (3H, s), 3.70 (3H, s),
3.85 (2H, s), 7.38 (1H, d), 7.52 (1H, t), 7.70 - 7.73
W@ 20d9/08M195 7. 83 (2H, d), 7.88 (2H, d). 358 N PCT/EB2W8/051199
N 0/ 2.74 (3H, s), 2.76 - 2.80 372 \ -N  (5H,
m, 3.02 (2H, t), 3.66 -119 -

stirred at room temperature for 30 minutes. 1M HCI (5.47 mL, 5.47 mmol) was added and
the reaction mixture was stirred at room temperature for 2 hours.. The THF was evaporated
under reduced pressure, the reaction mixture was diluted with water (100 mL) and
extracted with ethyl acetate (2 x 100 mL). The combined extracts were washed with water
(2 x 30 mL) and brine (30 mL), dried over sodium sulfate, concentrated to dryness by
rotary evaporation to give the title compound (1.980 g, 100 %).

'H NMR (400 MHz, DMSO) & 2.62 (3H, s), 2.70 (3H, s), 7.60 (2H, d), 7.92 (2H, d), 8.16
(2H, s); m/z 254 (M+H)".

Intermediate 33-3: 3.5-Dimethvl-6-(4-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-

vlphenvl)pvrazine-2-carbonitrile

"\
4>: N ,O:é
B
\N—<‘/ C o

This compound was synthesised from Intermediate 33-4 using similar conditions as

described in Intermediate 25-2 to give the title compound (70.0 mg, 50.4 %) as a white
crystalline solid.

'H NMR (400 MHz, DMSO) & 1.39 (12H, s), 2.68 (3H, s), 2.77 (3H, s), 7.73 (2H, d), 7.88
(2H, d); HPLC tR= 2.85 min.

Intermediate 33-4: 4-(6-Cvano-3,5-dimethvipvrazin-2-vl)phenvl

trifluoromethanesulfonate

Trifluoromethanesulphonic anhydride (27.3 mL, 166.57 mmol) was added to a stirred
solution of Intermediate 33-5 (10.13 g, 41.64 mmol) in DCM (400 mL) cooled to 0 °C,
over a period of 20 minutes under nitrogen. The resulting slurry was then allowed to warm
to ambient temperature overnight under a nitrogen atmosphere. Triethylamine (46.4 mL,

333.14 mmol) was added dropwise over 10 minutes (under ice bath cooling, keeping
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N . (3H, s), 7.34 (1H, d), 7.48 (1H, t), 7.64

(1H, d), 7.68 - 7.69 (1H, m, 7.82 (2H, d),
wQ@2@9/080b5 d) . Not e: 49-1a net hyl PCT/GB2008/051199

2- (4- bronophenyl )acetate, CAS 41841-16-1 was nade

according to the procedure deggcribed by E. E. Knaus at

al, Bioorg. Med. Chem, 2005, 13, 4694-4703. 550-1b

net hyl

tem%&%ﬁlzﬁ%;\%génﬁ f g@taﬁéf |tl§e glﬁﬁ % %T%cﬁp&fﬁ%ld%aﬁ BOPARGA fours under

was rra e ac e pr ocedure
nltrdgeﬁ CThdxeaktion iz 020 8BR38 withID el (QGO bl), and washed sequentially

bro oat e, S 618-89-3. 52-1d nethyl.

Wlthzwitsr i ﬁrﬂéh%wsegfwﬁé Bagitysgubetaraed brine (109guk), The
orgalfi! lgyér wars (dBichk 9%@@@('31&?&9&%@%5ﬁora@@§) é@éé%u&%rgduct The

was Tade according to the 10 procedure descri bed
crud2 o8 DG 6y purified by flash sﬂlca chromatography, elution gradient 0 to 40%
EtOAc in isohexane. Pure fractions were evaporated to dryness to the title compound (9.87
g, 66.3 %) as a yellow oil.
'H NMR (400 MHz, DMSO) & 2.68 (3H, s), 2.78 (3H, s), 7.74 (2H, d), 7.93 (2H, d); m/z =

mass ion not seen; HPLC tR= 2.84 min.

Intermediate 33-5: 6-(4-Hvdroxyphenvl)-3.5-dimethvlpyrazine-2-carboxamide
O

—N
OH
\N{/L@

This compound was synthesised from Intermediate 21-4 and 4-(4,4,5,5-tetramethyl-1,3,2-

H,N

dioxaborolan-2-yl)phenol (CAS 269409-70-3) using similar conditions as described in
Intermediate 25-1 to give the title compound (10.13 g, 97 %) as an orange solid.

'H NMR (400 MHz, DMSO) & 2.58 (3H, 5), 2.71 (3H, s), 6.87 (2H, d), 7.56 - 7.60 (3H, m),
7.95 (1H, s), 9.73 (1H, s); m/z 244 (M+H)".

The following examples were synthesised using similar conditions as described in

Example 33 to give the desired compounds 34-39.



The foll ow ng Exanples 54 -

Internmedi ates 54-1 to 56-1 using simlar
wa@le®enstiesl i n Exanpl e 26 and Exanpl es 57 to 63P@EGB2008/051199

56 were synthesised from

synt hesi sed fromInternediates 57-1 to 63-1 using
simlar conditions as descripgd in 15 Exanple 21. Al
crude products were purified by preparative HPLC

(Waters XBridge Prep C18 OBD col um, 51a,

silica,

condi ti ons as

50

mm di ameter, 150 nmlength), using decreasingly polar

+

Exa

Irgﬁl\lb
conpd

desir

rutier

und were evaporated to

(containin
Fractions c

WD 2009/ 0

!
q

S

BT moomm i a g cid)y—=
mﬁmg‘f%‘@ [esi r e
Imvsey 6t 0 af ford the
31195PCT/ GB2008/ 05114

I.II“:JI
m/.

)

2 (M+H)"
M

M5 -
mz (
11 11

ed prndurtq

Exanpl e Structure
MY R 5 2.45 (3H,
3. ﬁH , @(2
N= {
}zo
HO

11

]

f

| TNISR2H400, M2 (HDVEO

Dozt 83 B, 3

2.60 3H, s), 2.72 3H, s),
2.90 (1H, m), 3.04 (1H, m),
3.58 (1H, m), 3.76 (1H, m),
7.02 (2H, d), 7.56 (1H, s),
7.62 (2H, d), 7.96 (1H, s)

)

6355
\ -

35

1.66 (2H, m), 1.80 (1H, m),
2.00 (1H, m), 2.61 (1H, m),
2.67 3H, s), 2.78 GH, s),
2.98 (1H, t), 3.14 (1H, t),
3.65 (1H, d), 3.83 (1H, d),
7.10 (2H, d), 7.63 (1H, s),
7.69 (2H, d), 8.02 (1H, s)

355

36

2.60 3H, s), 2.71 (7H, m),
3.20 (24, s), 3.27 (4H, m),
7.03 (2H, d), 7.56 (1H, s),
7.63 (2H, d), 7.96 (1H, s)

370

37

1.20 (1H, m), 1.55 (1H, m),
1.69 (1H, m), 1.81 (1H, m),
1.98 (1H, m), 2.17 (1H, m),
2.28 (1H, m), 2.60 (4H, m),
2.71 3H, s), 2.81 (1H, t),
3.73 (24, 1), 7.00 (2H, d),
7.56 (1H, s), 7.61 (2H, d),

7.96 (1H, s), 12.11 (1H, s)

369




HO 7.60 (1H, s), 7.66 - 7.68 (3H m, 7.73 (2H,

d), 7.96 (1H, s), 12.33 (1H s) 55 a 2.40
W@ 2049/08)195 2. 78 (3H, s), 396 \ N_ I|. PCT/GB2008/051199
-122 -

38 ;N o 1.64 (2H, m), 1.90 (2H, m), | 355
}N o | 2.45(1H, m), 2.60 3H, s),
\N& NC>_/<OH 271 (3H, 5), 2.87 (2H, 1),

3.76 (2H, d), 7.03 (2H, d),
7.56 (1H, s), 7.61 (2H, d),
7.96 (1H, s), 12.19 (1H, s)
39 1.12(3H, d), 1.39 2H, m), | 383

(0]
H,N
—N y 1.75 (3H, m), 2.27 (1H, m),
\N
N& %o 2.66 (3H, s), 2.77 (5H, m),
HO
3.91 (2H, m), 7.08 (2H, d),

7.62 (1H, s), 7.67 2H, d),
8.02 (1H, 5), 12.14 (1H, s)

Example 40: 2-(1-(4-(6-Carbamovl-3.5-dimethvlpvrazin-2-vl)phenvD)pvrrolidin-3-

yDacetic acid

HO 0

Powdered potassium hydroxide (122 mg, 2.17 mmol) was added in one portion to
Intermediate 40-1 (170 mg, 0.43 mmol) in tert-butanol (5 mL). The resulting yellow
suspension was stirred at 40 °C for 90 minutes. The reaction mixture was quenched with
acetic acid (0.198 mL, 3.47 mmol) in EtOH (10.0 mL) and the resulting solution stirred for
a further 10 minutes before being evaporated to dryness. The resulting solid was
partitioned between water (20 mL) and EtOAc (20 mL). The aqueous layer showed a pH=
6. The organic layer was separated and evaporated to dryness to afford crude product (185
mg). The crude product was dissolved in DCM (5.00 mL) and TFA (1.0 mL, 12.99 mmol)
was added. The brown solution was stirred at room temperature for 2 hours. The reaction
mixture was purified by ion exchange chromatography, using an SCX column. The column

was eluted with DCM (100 mL) followed by MeOH (100 mL) and then the desired product
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3.64 (2H, s), 7.39 (2H, d), N HO 7.60 - 7.62 (2H,
m, 7.73 (2H, d), 7.78 - 7.81 (1H, n,
wa2@9/08uby d), 7.92 (1H, s), 12.35 (1H, BQT/GB2008/051199
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was cluted from the column using 0.35M NH3/MeOH (100 mL) and fractions containing
the product were evaporated to dryness to afford crude product as a yellow solid (110 mg).
This product was purified by preparative HPLC (Waters XBridge Prep C18 OBD column,
Su silica, 50 mm diameter, 150 mm length), using decreasingly polar mixtures of water
(containing 0.1% formic acid) and MeOH as eluents. Fractions containing the desired
compound were evaporated to dryness to afford the title compound (76 mg, 49.5 %) as a
yellow solid.

'H NMR (400 MHz, DMSO) & 1.65 (1H, m), 2.13 (1H, m), 2.38 (2H, m), 2.55 (4H, m),
2.65 (3H, s), 2.93 (1H, t), 3.26 (1H, m), 3.33 (1H, m), 3.47 (1H, m), 6.55 (2H, d), 7.50
(1H, s), 7.56 (2H, d), 7.89 (1H, s), 12.13 (1H, s); m/z 355 (M+H)".

Example 41 (1R,5S.61r)-3-(4-(6-Carbamovl-3.5-dimethvlpyrazin-2-v)phenvyl)-3-

azabicvclo[3.1.0]hexane-6-carboxvlic acid
O

Powdered potassium hydroxide (101 mg, 1.79 mmol) was added in one portion to
Intermediate 41-1 (175 mg, 0.45 mmol) in tert-butanol (4 mL) at 40 °C under nitrogen.
The resulting suspension was stirred at 40 °C for 6 hours. A thick precipitate formed so the
reaction was quenched with acetic acid (0.205 mL, 3.59 mmol) in EtOH (10 mL) and the
resulting solution stirred for a further 10 minutes before being evaporated to dryness. The
crude material was treated with a 5% HCI in methanol solution (10 mL), and stirred
overnight. The mixture was then treated with powdered potassium hydroxide (101 mg,
1.79 mmol) in tert-butanol. The resulting mixture was stirred at 40 °C for 2 hours, before
being quenched with acetic acid (0.205 mL, 3.59 mmol) in EtOH (5 mL) and evaporated to
a gum. The crude product was purified by preparative HPLC (Waters XBridge Prep C18
OBD column, 5u silica, 50 mm diameter, 150 mm length), using decreasingly polar
mixtures of water (containing 0.1% formic acid) and MeCN as eluents. Fractions
containing the desired compound were evaporated to dryness to afford the title compound

(66.5 mg, 42.1 %) as a yellow solid.



56 2.41 (3H, s), 2.87 (3H s), 430 \ N_ 4.
3.72 (2H, s), 7.49 (2H, d), N HO 7.65 (1H, s),
wQ@2005/0¢1b5 d), 7.84 (3H, d), 8.17 (2H, thHCT/GB2008/051199

-124 -

'H NMR (400 MHz, DMSO) & 1.51 (1H, 1), 2.23 - 2.26 (2H, m), 2.66 (3H, s), 2.77 (3H, ),
3.39 (2H, d), 3.72 (2H, d), 6.71 (2H, d), 7.62 (1H, s), 7.66 (2H, d), 8.01 (1H, s,) COOH not
seen; m/z 353 (M+H)'.

The following compounds were synthesised from Intermediate 33-2 and the appropriate
amine using similar conditions as described in Intermediate 33-1 to give the desired

Intermediates 34-1 to 40-1.

Intermediate | Structure "H NMR (400 MHz, m/z
DMSO) 5 M+H)"
34-1 1.27 (3H, t), 1.71 (3H, m), 365

} C> 1.99 (1H, m), 2.70 (7H, m),
=<\ : 3.04 (1H, m), 3.23 (1H, m),
3.64 (1H, d), 3.83 (1H, d),
4.16 (2H, q), 7.10 (2H, d),

7.61 (24, d).
35-1 1.14 (3H, 1), 1.59 (3H, m), 365
4} 1.87 (1H, m), 2.58 (7H, m),
N= sz 2.92 (1H, t), 3.10 (1H, t),

3.52 (1H, d), 3.71 (1H, d),
4.04 (2H, q), 6.98 (2H, d),

7.49 (2H, d).
36-1 \ 2.60 (3H, s),2.71 (7H,m), | 370
} \ N\ 3.20 (2H, s), 3.27 (4H, m),
N b 4 ° 7.03 (2H, d), 7.56 (1H, s),

)| 7.63 (21, d), 7.96 (1H, 5).




COCH not seen. 57 o- 2.65 (3H, s), 2.76 (3H, s),

392 \- Il 3.60 (2H, s), 3.83 (3H, s), N HO o
wQa22@v080b5 d), 7.34 - 7.43 PCT/GB2008/051199
- 125 -
37-1 E> 1.23 (1H, m), 1.55 (1H, m), | 365
/

mNQ 1.69 (1H, m), 1.79 (1H, m),
N= _/<0 2.00 (1H, m), 2.28 (1H, m),

/£ 238 (1H, m), 2.63 (7H, m),
2.83 (1H, m), 3.62 (3H, s),

3.74 (2H, m), 7.01 (2H, d),
7.53 (24, d).

38-1 N\>7 ( 1.13 (3H, t), 1.60 (2H, m), 365
N 0
VRN 1.86 (2H, m), 2.51 (1H, m),
Sa¥alat
2.59 (3H, ), 2.61 (3H, ),
2.84 (2H, 1), 3.72 (2H, d),

4.03 (2H, q), 6.98 (2H, d),
7.48 (24, d).

39-1° "\ 1.07 (3H, d), 1.18 3H, 1), 393
)”{ “CHF 1.31 (2H, m), 1.68 (3H, m),

N:<\ : °1 2.30 (1H, m), 2.65 3H, s),

2.66 (3H, s), 2.73 (2H, m),

3.87 (2H, 1), 4.07 (2H, m),
7.02 (2H, d), 7.52 (2H, d).

40-1 N\ 139 (1H, m), 142 (9H, s), | 393
N
4} \ N 1.69 (1H, m), 2.16 (1H, m),
N= 2.40 (2H, m), 2.59 (1H, m),
o 2.65 (6H, 5), 2.96 (1H, 1),

(0]
/(\ 3.37 (1H, m), 3.50 (1H, m),
6.61 (2H, d), 7.53 (2H, d).

TRE p 141 (9H, s), 1.42- 145 391
/N P <:7< (1H,m), 2.17 - 2.19 (2H,

m), 2.64 (3H, s ), 2.65
(3H,s),3.27 (2H, d ), 3.66
(2H, d), 6.64 (2H, d), 7.51
(2H, d ).
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(3H, m, 7.47 (2H, d), 7.60 (1H, s), 8.05 (1H,
s), COOH not seen. 58 2.37 (3H, s), 2.75
W@ 3i49/081)195 392\ - 11 PCT/GB2008/051199

-126 -

Note: 39-1" ethyl 2-(piperidin-4-yl)propanoate, CAS 141060-27-7 was prepared according
to the procedure described in WO 2008042925.

41-1* (1R,58,6r)-tert-butyl 3-azabicyclo[3.1.0]hexane-6-carboxylate, CAS 681424-89-5
(prepared according to the procedure described in WO 2004033451).

Dphenvl lohexvl)-2-methvipropanoic aci

Powdered potassium hydroxide (193 mg, 3.44 mmol) was added in one portion to
Intermediate 42-1 (470 mg, 1.15 mmol) in tert-butanol (20 mL) at 40 °C under nitrogen.
The resulting suspension was stirred at 40 °C for 2 hours. The reaction was incomplete so
the temperature was increased to 100 °C and the reaction mixture was stirred for a further
16 hours. The reaction was quenched with acetic acid (0.329 mL, 5.74 mmol) in EtOH (10
mL) and the resulting solution stirred for a further 20 minutes before being evaporated to
dryness . The resulting solid was partitioned between water (50 mL) and EtOAc (50 mL).
The aqueous layer was acidified with 2M HCI (5 mL) was added and the organic layer was
separated and the aqueous re-extracted with EtOAc (50 mL). The combined organics were
washed with saturated brine (50 mL) and evaporated in vacuo to give crude solid product.
This was recrystallised from hot EtOH (15 mL) and washed with ether (10 mL) and dried
under vacuum at room temperature to give the title compound (90 mg, 19.83 %) as a pink
solid.

'H NMR (400.13 MHz, DMSO0) § 1.06 (6H, s), 1.15 - 1.30 (2H, m), 1.43 - 1.56 (2H, m),
1.60 - 1.80 (3H, m), 1.80 - 1.95 (2H, m), 2.40 - 2.60 (1H, m), 2.58 (3H, s), 2.73 (3H, s),
3.29 (3H, s), 7.36 (2H, d), 7.57 (1H, s), 7.64 (2H, d), 7.97 (1H, s), 12.03 (1H, s); m/z 396
(M+H)".
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3.63 (2H, s), 3.87 (3H, s), N HO 7.35 - 7.40 (4H

m, 7.45 (1H, d), 7.55 (1H, s), 7.72 ( 2H,
wa@l2009/88095 (1H, s), 12.34 (1H, s). PCT/GB2008/051199
-127 -

Dphenvl lohexvl)-2-methvipropanoat

This compound was synthesised from Intermediate 42-2 and Intermediate 21-4 using
similar conditions as described in Intermediate 25-1 to give the title compound (494 mg,
44.8 %).

'H NMR (400 MHz, CDCl3) & 1.10 (6H, s), 1.12 - 1.28 (2H, m), 1.40 - 1.53 (2H, m), 1.60 -
1.73 (3H, m), 1.90 - 2.00 (2H, m), 2.43 - 2.52 (1H, m), 2.60 (3H, s), 2.91 (3H, s), 3.62 (3H,
s), 5.42 (1H, s), 7.25 (2H, d), 7.44 (2H, dt), 7.72 (1H, s); m/z 410 (M+H) .

Intermediate 42-2: Methvl 2-methvl-2-((1r.4r)-4-(4-(4.4.5.5-tetramethvl-1.3.2-

ioxaborolan-2-vlphenvl lohexvl)propanoat
(0]
\
O~
/
io 0
—0

To a solution of diisopropylamine (4.83 mL, 34.17 mmol) in THF (50 mL) under nitrogen,
cooled to -70 °C was added butyllithium (21.35 mL, 34.17 mmol) dropwise while
maintaining the temperature between -70 and -60 °C. After 30 minutes Intermediate 42-3
(3.18 g, 8.54 mmol) in THF (20 mL) was added and the mixture was allowed to warm to
~20 °C over 90 minutes. The solution was cooled to —65 °C, methyl iodide (2.129 mL,
34.17 mmol) was added and the reaction allowed to stir for 1 hour and then allowed to
warm to —30 °C. The reaction was quenched with saturated ammonium chloride (100 mL),
extracted with EtOAc (200 mL), the organic phase separated, washed with water (100 mL)
and saturated brine (100 mL). The organic layer was dried over MgSQOy, filtered and
evaporated to afford crude product (2.99 g). The crude product was purified by flash silica
chromatography, elution gradient 0 to 10% EtOAc in isohexane. Pure fractions were

evaporated to dryness to afford the title compound (1.830 g, 55.5 %) as a white solid.



10

15

20

25

WO 2009/ 081195PCT/ GB2008/ 051199 - 146 - 59 'V . HO

2.75 (3H, s), 2.84 (3H, s), 3.72 (2H, s), 7.48 (2H,
wa@l2009/8839% 2H, d), 7.70 (1H, s), 7.74 - 7.80 (2 T/GBP2008/051199

8.20 (1H, s), 12.47 (1H, s) 398 \- N 60 a 2.59

(3H, s), 2.71 (3H s), 396 _}pgll 11 3.59 (2H, s),

7.32 - 7.34

'H NMR (400 MHz, CDCl3) 8 1.15 (6H, s), 1.15 - 1.28 (2H, m), 1.33 (12H, s), 1.49 (2H,
dd), 1.65 - 1.75 (3H, m), 1.90 - 1.98 (2H, m), 2.42 - 2.51 (1H, m), 3.68 (3H, d), 7.21 (2H,
d), 7.74 (2H, dd); m/z (EI+) 386 M.

Nphenvl lohexvlpropanoat

Lithium bis(trimethylsilyl)amide (16.75 mL, 16.75 mmol) was added to methyl 2-((1r,4r)-
4-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)cyclohexyl)acetate (CAS
701232-69-1) (prepared according to the procedure described in WO 2004047755) (5 g,
13.96 mmol) in THF (50 mL) at 0 °C under nitrogen. The resulting solution was stirred at 0
°C for 30 minutes and then methyl iodide (1.304 mL, 20.93 mmol) was added and the
reaction stirred for 30 minutes. The reaction was quenched with saturated ammonium
chloride (50 mL), extracted with EtOAc (100 mL), the organic phase separated, washed
with water (50 mL) and saturated brine (50 mL). The organic layer was dried over MgSQ,,
filtered and evaporated to afford crude product. The crude product was purified by flash
silica chromatography, elution gradient 0 to 10% EtOAc in isohexane. Pure fractions were
evaporated to dryness to afford the title compound (3.38 g, 65.1 %) as a white solid.

'H NMR (400 MHz, CDCls) & 1.08 - 1.30 (5H, m), 1.33 (12H, s), 1.40 - 1.70 (3H, m), 1.70 -
1.97 (4H, m), 2.31 (1H, t), 2.43 - 2.53 (1H, m), 3.68 (3H, m), 7.21 (2H, d), 7.74 (2H, d); m/z
395 (M+Na)".

Example 43: 2-((1r.4r)-4-(4-(6-Carbamovl-3.5-dimethvlpvrazin-2-v1)-2-

fluorophenvhevelohexvl)acetic acid
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7.57 (1H, s), 7.73 - 7.75 (1H, m, 7.92 (1H,
wa@l200988045 (1H, s), 12.31 (1H, s). PCT/GB2008/051199
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This compound was synthesised from Intermediate 43-1 using similar conditions as
described in Example 21. Except the crude product was purified by crystallisation from
boiling EtOH (6 mL) to afford the title compound (89 mg, 43.6 %).

'H NMR (400 MHz, DMSO) 8 1.09 - 122 (3H, m ), 1.53 - 1.61 2H, m ), 1.72 - 1.89 (4H,
m),2.14-2.16 (2H, m ), 2.60 (3H, s ), 2.73 (3H,s),2.79 - 2.87 (1H, m ), 7.43 - 7.48 (1H,
m),7.53 (1H,d), 7.56 - 7.60 (2H, m ), 8.04 (1H, s ), 12.11 (1H, s ); m/z 386 (M+H) .

Intermediate 43-1: Ethvyl 2-((1r.4r)-4-(4-(6-Carbamovl-3.5-dimethvlpvrazin-2-v1)-2-

fluorophenvlcevelohexylacetate

This compound was synthesised from Intermediate 43-2 and Intermediate 21-4 using
similar conditions as described in Intermediate 21-1 to give the title compound (0.219 g,
23.90 %) as a colourless oil.

'H NMR (400 MHz, CDCl3) & 1.21 (3H, t), 1.54 - 1.64 (2H, m), 1.87 - 1.98 (7H, m), 2.26
(2H, d), 2.67 (3H, s), 2.86 - 2.94 (1H, m), 2.98 (3H, s), 4.13 - 4.18 (2H, m), 5.91 (1H, s),
7.24 -7.36 (3H, m), 7.78 (1H, s); m/z 414 (M+H)".

Intermediate 43-2: Ethyl 2-((1r.4r)-4-(2-fluoro-4-(4.4.5,5-tetramethyl-1.3.2-

dioxaborolan-2-yl)phenvl)cvclohexvl)acetate

This compound was synthesised from Intermediate 43-3 using similar conditions as
described in Intermediate 25-2 to give the title compound (0.865 g, 43.8 %) as a white

crystalline solid.
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61 2.68 (3H, s), 2.78 (3H, s), 380 \- 11 3.66
(2H, s), 7.42 (2H, d), N HO 7.59 (2H, dd), 7.64

W@ 2049/081195 ), 7.69 (2H, dd), 7.80 (1H, deQT/G82M8/051199
(1H, s),

-130 -

"H NMR (400 MHz, CDCl5) § 1.09 - 1.17 (2H, m), 1.21 (3H, 1), 1.26 (2H, s), 1.46 (12H, s),
1.48 - 1.54 (2H, m), 1.78 - 1.87 (4H, m), 2.73 - 2.81 (1H, m), 3.42 (1H, d), 4.05 - 4.11 (2H,
m), 7.11 (1H, d), 7.14 (1H, d), 7.19 - 7.21 (1H, m).

Intermediate 43-3: Ethvl 2-((1r.4r)-4-(2-fluoro-4-(trifluoromethvlsulfonvloxv)-

phenvl)cvelohexvyl)acetate

This compound was synthesised from Intermediate 43-4 using similar conditions as
described in Intermediate 25-4 to give the title compound (2.087 g, 62.2 %) as a yellow
oil.

'H NMR (400 MHz, CDCl3) & 1.14 - 125 (2H, m), 1.27 (3H, t), 1.46 - 1.56 (3H, m), 1.83 -
1.94 (4H, m), 2.24 (2H, d), 2.79 - 2.87 (1H, m), 4.12 - 4.17 (2H, m), 6.96 - 6.99 (1H, m),
7.01 -7.05 (1H, m), 7.27 - 7.31 (1H, m); m/z 411 (M-H)".

Intermediate 43-4: Ethvl 2-((1r.4r)-4-(2-fluoro-4-hyvdroxvphenvl)-cvclohexvlacetate

and

Intermediate 43-5: Ethvl 2-((1s,4s)-4-(2-fluoro-4-hvdroxvphenvl)-cvelohexvyl)acetate

Intermediate 43-4 Intermediate 43-5
Intermediate 43-6 (6.29 g, 22.60 mmol) and palladium on carbon (10%) (0.6 g, 0.56
mmol) in EtOH (200 mL) was evacuated with hydrogen (4 cycles) and then stirred under a
balloon of hydrogen at ambient temperature for 2 hours. The reaction mixture was filtered
and evaporated to give a colourless oil. The crude product was purified by flash silica
chromatography, elution gradient 10 to 20% EtOAc in isohexane. Pure fractions were
evaporated to dryness to afford the desired product as a mixture of cis and trans isomers as

a colourless oil which was further purified by preparative chiral-HPLC on a Chiralcel OJ



10

15

20

25

12.40 (1H, s). 62  2.15 (3H, s), 2.37 (3H s), 376
\- 11 411 2.77 (3H, s), 3.62 (2H, s), N HO 7.37
W@ 2049/08195 7. 54 (1H, s), 7.58 (1H, d), 7. 6FCT/8BR008/051199

-131-

column, eluting isocratically with 10% IPA in isohexane as eluent. The fractions
containing the desired compounds were evaporated to dryness to afford Intermediate 43-4
(2.28g, 36%) as a white solid and Intermediate 43-5 (3.08 g, 48.6 %) as a pale yellow
gum.

Intermediate 43-4

'H NMR (400 MHz, CDCl3) & 1.11 - 1.24 (2H, m), 1.26 (3H, t), 1.42 - 1.53 (2H, m), 1.80 -
1.89 (5H, m), 2.23 (2H, d), 2.69 - 2.76 (1H, m), 4.14 (2H, q), 4.82 (1H, s), 6.50 - 6.57 (2H,
m), 7.04 (1H, t); m/z (EI+) 280 M.

Intermediate 43-5

'H NMR (400 MHz, CDCl3) & 1.27 (3H, t), 1.59 - 1.76 (8H, m), 2.29 - 2.36 (1H, m), 2.45
(2H, d), 2.75-2.83 (1H, m), 4.15 (2H, q), 4.94 (1H, s), 6.51 - 6.57 (2H, m), 7.08 (1H, t);
m/z (EI+) 280 M.

Intermediate 43-6: Ethvyl 2-(4-(2-fluoro-4-hvdroxvphenvl)evelohex-3-envl)acetate

F Y

A solution of Intermediate 43-7 (18.48 g, 62.82 mmol) in DMF (100 mL) was added to a

stirred suspension of 4-bromo-3-fluorophenol (10 g, 52.36 mmol), potassium carbonate
(21.71 g, 157.07 mmol) and [1,1-Bis(diphenylphosphino)ferrocene]dichloropalladium(II)
(1.163 g, 1.41 mmol) in DMF (100 mL) at ambient temperature. The resulting suspension
was stirred at 80 °C under nitrogen for 2 hours. The reaction was incomplete so the
temperature was increased to 100 °C and the reaction mixture was stirred for a further 30
minutes and then further [1,1-Bis(diphenylphosphino)ferrocene]dichloropalladium(II)
(1.163 g, 1.41 mmol) was added and the suspension was stirred at 100 °C for a further 45
minutes and then further [1,1-Bis(diphenylphosphino)ferrocene]dichloropalladium(II) (400
mg, 0.487 mmol) was added and the suspension was stirred at 100 °C for a further 45
minutes. The reaction mixture was evaporated to dryness and redissolved in EtOAc (200
mL) and 2M HCI (250 mL) was cautiously added. The aqueous layer was further extracted
with EtOAc (3 x 200 mL) and the organic extracts were combined, washed saturated brine

(300 mL), dried over MgSQy, filtered and evaporated to afford crude product. The crude
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7.90 (1H, s), 12.34 (1H, s). 63  2.04 (6H, s), 2.63

(3H, s), 390 \- . . 2.75 (3H s), 3.63 (2H, s), N
WOD09/08U9{ 2H, d), 7.37 (2H, d), 7. 47 (2H, PGH/GBTI008051199
(1H, s),
-132 -

product was purified by flash silica chromatography, elution gradient 0 to 20% EtOAc in
isohexane. Pure fractions were evaporated to dryness to afford the title compound (6.34 g,
43.5 %) as a pale yellow oil.

'H NMR (400 MHz, CDCl3) & 1.27 (3H, t), 1.41 - 1.50 (1H, m), 1.85 - 1.95 (2H, m), 2.14 -
2.21 (1H, m), 2.32 (2H, d), 2.32 - 2.48 (3H, m), 4.16 (2H, q), 4.98 (1H, s), 5.81 (1H, s),
6.51-6.56 (2H, m), 7.05 - 7.09 (1H, m); m/z 277 (M-H)".

Intermediate 43-7: Ethvl 2-(4-(4.4.5.5-tetramethvl-1.3.2-dioxaborolan-2-yl)cvclohex-3-

enyl)acetate
O
\
B
/
/—O

This compound was synthesised from Intermediate 43-8 using similar conditions as

described in Intermediate 25-2 to give the title compound (10.4 g, 71 %) as a colourless
oil.

'H NMR (300 MHz, CDCls) 51.24 - 1.28 (18H, m), 1.77 - 1.80 (2H, m), 2.18 - 2.27 (2H,
m), 2.20 - 2.24 (2H, m), 4.09 - 4.16 (2H, m), 6.51 (1H, d)

Intermediate 43-8: Ethyl 2-(4-(trifluoromethvylsulfonvloxv)cveclohex-3-envlacetate

o!
W0

E>I/ab_*<::>__>t:
/_OO

Triflouromethanesulfonic anhydride (11.9 mL, 70.86 mmol) was added portionwise to a
solution of 2,6-di-tert-butyl-4-methylpyridine (18.19 g, 88.58 mmol) in DCM (250 mL). A
solution of ethyl 2-(4-oxocyclohexyl)acetate (10.88 g, 59.05 mmol, CAS 58012-34-3) in

DCM (100 mL) was then added dropwise and the reaction mixture was allowed to stir
open to air and at room temperature overnight. The reaction mixture was washed with
water, saturated Na,COs, saturated brine, dried over MgSQ4 and evaporated to afford crude

product. The crude product was purified by flash silica chromatography, elution gradient 0
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8.00 (1H, s), 12.33 (1H, s). The foll ow ng
Internmedi ates 54-1 to 63-1 were synthesised from

WO paoesol ates 54-2 to 63-2 and I nternedi ate 2BCHGB208H51199
simlar conditions as described in Internediate 21-1
to afford the desired conpoupgts. WO
2009/ 081195PCT/ GB2008/ 051199 - 147 - Intermnedi ate
Structure 111 NWR (400 MHz, DVBO) 6 mz (M+H)+ 54-1

to l(g% ()Egbélf:lfl %s;c’)?e)ga.}é%f{? ?‘ﬁcé%ss v%:;? %&?%c@%d&nﬁ%t (f'fﬁ_}d % title
compBiid (1h.05T, 82 %)2isla yd)lowil05 (1H, s) 436 55-1 \ N/ N
IH NMR (300 MHz, CDCls)  1.22 - 1.29 (3H, m), 1.39 - 1.51 (1H, m), 1.76 - 1.85 (2H,

m), 2.07 - 2.23 (4H, m), 2.29 (2H, d), 4.09 - 4.18 (2H, m), 4.96 (1H, s).

Example 44: 2-((1s,4s)-4-(4-(6-Carbamovl-3.5-dimethylpvrazin-2-vl)-2-

fluorophenvhevelohexvl)acetic acid

This compound was synthesized from Intermediate 44-1 using similar conditions as
described in Example 21 to give the title compound (252 mg, 71%) as a white solid.

'H NMR (400 MHz, DMSO) & 1.65 (8H, m), 2.22 (1H, m), 2.41 (2H, d), 2.60 (3H, s), 2.74
(3H, s), 2.88 (1H, m), 7.53 (4H, m), 8.05 (1H, s), 12.03 (1H, s); m/z 386 (M+H)".

Intermediate 44-1: Ethvl 2-((1s,4s)-4-(4-(6-carbamovl-3.5-dimethvlpvrazin-2-v1)-2-

fluorophenvlcevelohexylacetate

This compound was synthesized from Intermediate 44-2 and Intermediate 21-4 using
similar conditions as described in Intermediate 21-1 to give the title compound (453mg,
68%) as a pale yellow solid.

'H NMR (400 MHz, CDCl3) & 1.28 (3H, t), 1.74 (8H, m), 2.39 (1H, m), 2.48 (2H, d), 2.68
(3H, s), 2.97 (4H, m), 4.16 (2H, q), 5.51 (1H, s), 7.26 (1H, m), 7.32 (1H, m), 7.38 (1H, t),
7.75 (1H, s); m/z 414 (M+H)".
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o 1.42 (9H, s), 2.40 (3H, s), 2.78 (3H, s), 3.63 (2H,
s), 7.38 (2H, d), 7.59 - 7.62 (2H, m, 7.74 (2H, d),
W@ 2008/081195 81 (1H, m, 7.90 - 7.91 (2H, m) 452 BEFEGB2@8N51199
NN . 1.42 (9H, s), 2.34 (3H, s), 2.80 (3H, s),
3.64 (2H, s), 7.41 (2H, d),_#3$€9 (1H, s), 7.68 (1H,
d), 7.75 (1H, s), 7.79 (2H, 5 8.09 - 8.11 (2H m
486 57-1 \- NO- . O\ 2.65 (3H, s), 2.77 (3H, s),

dioxab0Bolfd-B-y ImheAOBcvidolibxihdetathl N 0 /

F Ve

This compound was synthesized from Intermediate 44-3 using similar conditions as

described in Intermediate 25-2 to give the title compound (1.45 g, 61%) as a white solid.
'H NMR (400 MHz, CDCl3) & 1.27 (3H, t), 1.32 (12H, s), 1.67 (8H, m), 2.35 (1H, m), 2.46
(2H, d), 2.89 (1H, m), 4.14 (2H, q), 7.25 (1H, t), 7.42 (1H, d), 7.52 (1H, d); m/z (ES+)
(M+H)+ = No mass ion; HPLC tR= 3.62 min.

Intermediate 44-3: Ethvyl 2-((1s.48)-4-(2-fluoro-4-(trifluoromethvlsulfonvloxvy)-

phenvl)cvelohexvyl)acetate

F O
\!
F%—S\‘O
F 0]
0]
F /—O

This compound was synthesized from Intermediate 43-5 using similar conditions as

described in Intermediate 25-4 to give the title compound (2.53 g, 86 %) as a yellow oil.
'H NMR (400 MHz, DMSO) & 1.12 (3H, t), 1.55 (8H, m), 2.15 (1H, m), 2.41 (2H, d), 2.77
(1H, m), 4.00 (3H, q), 7.24 (1H, m), 7.43 (1H, m), 7.56 (1H, t); m/z (ES-) 411 (M-H)".

Example 45-((1r.4r)-4-(4-(6-Carbamovl-3.5-dimethvlpvrazin-2-yl)-2-

chlorophenvl)cvclohexvDacetic acid
O

7R
Cl HO

This compound was synthesised from Intermediate 45-1 using similar conditions as

H,N

described in Example 21. Except the crude product was recrystallised from hot EtOH (15
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2.37 (3H, s), 2.75 (3H, s), 3.64 (3H s), 3.75 (2H,

s), 3.87 (3H, s), 7.36 - 7.40 (4H, m, 7.45 (1H, d),
wQa2@9/080by s), 7.73 (2H, d), 7.90 (1H, s) 406 PAYDGB2008/051199

2009/ 081195PCT/ GB2008/ 051199 - 148 - 59-1 H2N N . \-

2.75 (3H, s), 2.84 (3H s),_ps/2 (3H, s), 3.84 (2H,

s), 7.49 (2H, d), 7.55 (2H, , 7.71 (1H, s), 7.75 -

780(2H n, 820 (1H, s). 412 60-1 H2N N 11 \-

i et G AR bt S el Bf il afbich fif lfyum

roond teﬁﬂ)e(reﬂﬂ:rl:e tsg1ve7th8ﬁtle c@mﬁﬂlin@IB'IBﬂk 8@YO5 (1H, d), 8.16

o (1H, 410Q 1] \- 3) 6 5

s Bhpa i s o 2 b ST 2406 Rl 8o o
2. 185()2H Z) %o (9ﬁ $92G4BHM); 2.9148.00 (THOR), (B (10, d),7.82(1H, s), 7.67 -
770 (lH rn) 7.84 (1H, d), 8.10 (1H, s), 12.09 (1H, s); m/z 402 (M+H)".

Intermediate 45-1: Ethvl 2-((1r.4r)-4-(4-(6-Carbamovl-3.5-dimethvlpvrazin-2-v1)-2-

chlorophenyl)cvclohexvlacetate

This compound was synthesized from Intermediate 45-2 and Intermediate 21-4 using
similar conditions as described in Intermediate 21-1 to give the title compound (482 mg, 91
%) as a yellow solid.

'H NMR (400 MHz, CDCl3) & 1.21 (3H, t), 1.40 - 1.47 (1H, m), 1.84 - 1.94 (4H, m), 2.20
(2H, d), 2.60 (3H, s), 2.91 (3H, 5), 2.94 - 3.02 (1H, m), 3.42 (4H, d), 4.06 - 4.11 (2H, m),
5.40 (1H, s), 7.29 - 7.32 (1H, m), 7.36 - 7.38 (1H, m), 7.51 (1H, d), 7.67 (1H, s); m/z 430
(M+H)".

Intermediate 45-2: Ethvl 2-((1r.4r)-4-(2-Chloro-4-(4.4.5.5-tetramethvl-1.3,2-

dioxaborolan-2-yl)phenvl)cvclohexvl)acetate

This compound was synthesized from Intermediate 45-3 using similar conditions as
described in Intermediate 25-2 to give the title compound (1.046 g, 70.7 %) as a

colourless oil which crystallised on standing.
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62-1 RN N 11 \- 2.16 (3H, s), 2.36 (3H, s), 2.78
(3H, s), 3.64 (3H, s), 3.74 (2H, s), 7.38 (3H, d),
wQa2®@508by s), 7.59 (1H, d), 7.67 (3H m, 7.9BCT/GB2008/051199
s). 390 63-1 N Il -o\- 2.05 (6H, s), 2.63 (3H, s),
2.75 (3H, s), 3.66 (3H s),_p3/6 (2H, s), 7.15 (2H,
d), 7.38 (2H, d), 7.47 (2H, s), 7.60 (1H, s), 8.00
(1H, s). 404 The following Internediates 54-2 to 63-2
I a t [
R B RS ) 090 R TE e L 36 (P 5 SAP GRS a8
(12H,3),alf 00+ 6186 lieH das i2r 18d 2Elpdp AR 2. 97 MH, m), 4.05 -4.10 (2H, m), 7.18
2009/ 195PCT/ GB20Q8/ 05 9 - 149 - Internediate
(M, Q80 GHE Br 110 ik DavG MUV 542 F (CDCL3) 6
1.38 (12H, s), 412 Mh

Intermediate 45-3: Ethyl 2-((1r.4r)-4-(2-Chloro-4-(trifluoromethvl-

sulfonvloxv)phenvl)cvcelohexyl)acetate

This compound was synthesized from Intermediate 45-4 using similar conditions as
described in Intermediate 25-4 to give the title compound (1.560 g, 85 %) as a yellow oil.
'H NMR (400 MHz, CDCl3) & 1.18 - 1.29 (4H, m), 1.39 - 1.49 (2H, m), 1.88 - 1.95 (4H, m),
2.25(2H, d),2.93-3.01 (1H, m), 3.49 (2H, d), 4.12 - 4.18 (2H, m), 7.14 - 7.17 (1H, m),
7.29 (1H, d), 7.32 (1H, d); m/z 427 (M-H)".

Intermediate 45-4: Ethyl 2-((1r.4r)-4-(2-chloro-4-hvdroxvphenvl)-cvclohexyl)acetate

and

Intermediate 45-5: Ethvl 2-((1s.4s)-4-(2-chloro-4-hvdroxyphenvlcvelohexyl)acetate

O <O
Yo :
Cl /—o Cl /—O

Intermediate 45-4 Intermediate 45-5

These compounds were synthesized from Intermediate 45-6 using similar conditions as
described in Intermediate 43-4 and 43-5, except after silica chromatography the crude
product was purified by preparative HPLC (Phenomenex Gemini C18 110A (axia) column,
Su silica, 21 mm diameter, 150 mm length), using decreasingly polar mixtures of water
(containing 0.1% formic acid) and MeCN as eluents. Fractions containing the desired
compound were evaporated to dryness to afford crude product as a mixture of isomers
(5.78 g,49.9 %) as a colourless oil. The oil was purified by preparative chiral-HPLC on a
Merck 50mm 20pm Chiralcel OJ column, eluting isocratically with 70% isohexane in IPA
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. 11 1.45 (9H, s), 3.56 (2H s), (El+) 7.24 - 7.27
(1H m, 7.33 - 7.38 (3H, m, 7.55 (2H, d),
W@ 2009/081195 80 (1H, m 55-2 a (CDCl3) 6 1.39 PAREB2®B/051199
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(modified with AcOH/Et;N) as eluent. The fractions containing the desired compound
were evaporated to dryness to afford Intermediate 45-4 (1.264 g, 21.87 %) as a white
solid and Intermediate 45-5 (3.52 g, 60.9 %) as white solid.

Intermediate 45-4:

'HNMR (400 MHz, CDCl3) 8 1.13-1.24 (2H, m ), 1.27 (3H, t), 1.34 - 1.45 (2H, m ),
1.80-191(5H,m),2.24 (2H,d ),2.84-292 (I1H,m ), 4.12-4.18 2H, m ), 6.70 - 6.73
(1H, m ), 6.86 (1H, d ), 7.08 (1H, d ) phenol OH not seen; m/z (ES-) (M-H)- =295, 297
Intermediate 45-5:

'H NMR (400 MHz, CDCl5) & 1.27 (3H, t ), 1.46 - 1.58 (3H, m ), 1.65 - 1.78 (5H, m ),
233-240(1H,m),2.47 (2H,d ),2.89-2.96 (IH,m ), 4.13 - 4.18 (2H, m ), 6.70 - 6.73
(1H, m ), 6.86 (1H, d ), 7.12 (1H, d ) phenol OH not seen; m/z (ES-) (M-H)- =295, 297

Intermediate 45-6: Ethvl 2-(4-(2-chloro-4-hvdroxyphenvl)cvelohex-3-enyDacetate

Cl /—O

This compound was synthesized from Intermediate 43-7 and 4-bromo-3-chlorophenol

using similar conditions as described in Intermediate 43-6 to give the title compound
(5.30 g, 74.7 %) as a colourless oil.

'H NMR (400 MHz, CDCls) 8 1.21 (3H, t), 1.36 - 1.45 (1H, m), 1.58 (1H, s), 1.76 - 1.87
(2H, m), 2.07 -2.17 (1H, m), 2.22 - 2.29 (4H, m), 4.07 - 4.12 (2H, m), 5.16 (1H, s), 5.50 -
5.52 (1H, m), 6.59 - 6.62 (1H, m), 6.78 (1H, d), 6.93 (1H, d); m/z 293 (M-H).

Example 46: 2-((1s,4s)-4-(4-(6-Carbamovl-3.5-dimethylpvrazin-2-vl)-2-

chlorophenvl)cvclohexvDacetic acid
O

N
7\
N=— (@)
Cl HO

This compound was synthesized from Intermediate 46-1 using similar conditions as

H,N

described in Example 21 to give the title compound (184 mg, 44 %) as a white solid.
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428 Mh o\,i3 . 1.45 (9H, s), 3.56 (2H, s), (EF)
7.34 (2H, d), 7.43 - 7.45 (1H m, 7.53 (2H d),
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1.38 (12H, s),
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"H NMR (400 MHz, DMSO) & 1.65 (8H, m), 2.24 (1H, m), 2.44 (2H, d), 2.59 (3H, s), 2.73

(3H, 5), 2.99 (1H, m), 7.58 (2H, m), 7.67 (1H, d), 7.81 (1H, s), 8.05 (1H, s), 12.01 (1H, s);
m/z 402 (M+H)".

Intermediate 46-1: Ethvl 2-((1s.4s)-4-(4-(6-carbamovl-3.5-dimethvlpvrazin-2-v1)-2-

chlorophenyl)cvclohexvlacetate

O

/m
N— O
Cl /—O

This compound was synthesized from Intermediate 46-2 and Intermediate 21-4 using

H,N

similar conditions as described in Intermediate 21-1 to give the title compound (365 mg,
78 %) as a colourless gum.

'H NMR (400 MHz, CDCl3) & 1.28 (3H, t), 1.67 (2H, m), 1.78 (6H, m), 2.42 (1H, m), 2.50
(2H, d), 2.67 (3H, s), 2.98 (3H, s), 3.10 (1H, m), 4.16 (2H, m), 5.53 (1H, s), 7.43 (2H, m),
7.59 (1H, d), 7.75 (1H, s); m/z 430 (M+H)".

Intermediate 46-2: Ethvl 2-((1s.4s)-4-(2-Chloro-4-(4.4.5.,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)phenvl)cvclohexvl)acetate

Cl /—O

This compound was synthesized from Intermediate 46-3 using similar conditions as
described in Intermediate 25-2 to give the title compound (1.19g, 62%) as a colourless
oil.

'H NMR (400 MHz, CDCl3) & 1.27 (3H, t), 1.33 (12H, s), 1.59 (2H, m), 1.72 (6H, m), 2.39
(1H, m), 2.47 (2H, d), 3.05 (1H, m), 4.15 (2H, q), 7.28 (1H, t), 7.64 (1H, d), 7.77 (1H, s);
m/z 430 (M+Na) .



462 Mh  _yo\B ,----0" 'w, 1.46 (9H, s), 3.57 (2H,
s), (EF) 7.37 (2H, d), 7.56 (2H, d), 7.72
W@ 20d9/08ln9s 7. 80 (1H, d), 7.87 (1H, s) 57-PCT/0B2008/051199
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Intermediate 46-3: Ethvl 2-((1s.4s)-4-(2-chloro-4-(trifluoromethyvl-

sulfonvloxv)phenvl)cvclohexyl)acetate

F O
\\
F%S\ﬁo
F 0]
0]
Cl /—O

This compound was synthesized from Intermediate 45-5 using similar conditions as

5  described in Intermediate 25-4 to give the title compound (2.051 g, 71.0 %) as a
colourless oil.
'H NMR (400 MHz, CDCl3) & 1.26 (3H, t), 1.56 (2H, m), 1.73 (6H, m), 2.40 (1H, m), 2.46
(2H, d), 3.02 (1H, t), 4.16 (1H, q), 7.16 (1H, m), 7.30 (1H, d), 7.37 (1H, d); m/z 427 (M-H).

10  Example 47: 6-(4-((1r.4r)-4-((1H-Tetrazol-5-yDmethyDcyelohexyD)phenvl)-3.5-

dimethvlpvrazine-2-carboxamide

This compound was synthesised from Intermediate 47-1 using similar conditions as
described in Example 28 to give the title compound (220 mg, 41.7 %) as a white solid.

15  The material was recrystallised from hot Methanol, filtered off and washed with ether
before drying under vacuum to give the title compound (223 mg, 42.3 %).
'H NMR (300 MHz, DMSO) & 1.13 - 1.27 (2H, m), 1.43 - 1.56 (2H, m), 1.74 - 1.88 (5H,
m), 2.53 -2.57 (1H, m), 2.58 (3H, s), 2.74 (3H, s), 2.84 (2H, d), 7.35 (2H, d), 7.58 (1H, s),
7.65 (2H, d), 7.97 (1H, s), 16.00 (1H, s); m/z 392 (M+H)".

20
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-0 3.65 (2H, s), 3.71 (3H, s), 3.85 (3H, s), 7.31 -
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(3H, n) 58-2  (DVBO 6 1.34 (12H, s),
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Intermediate 47-1: 3-(5-(((1r.4r)-4-(4-(4.4.5.5-Tetramethyl-1.3.2-dioxaborolan-2-

vDphenvlDevclohexyvl)methyl)-1H-tetrazol-1-yD)propanenitrile

This compound was synthesised from Intermediate 47-2 using similar conditions as
described in Intermediate 28-1 to give the title compound (1.960 g, 59.9 %) contaminated
with triphenyphosphine oxide (3 mol %).

'H NMR (400 MHz, DMSO) 8 0.96 - 1.05 (2H, m ), 1.06 (12H, s ), 1.19- 1.30 (2H, m ),
1.54-1.64 (5H,m),2.67 (2H,d), 2.97 (2H, t), 3.07 (1H, s ), 4.47 (2H, t ), 7.02 (2H, d ),
7.37 (2H, d ); HPLC tR=2.8]1.

Intermediate 47-2: N-(2-CvanoethyD)-2-((1r.4r)-4-(4-(4.4.5,5-tetramethvl-1.3,2-

dioxaborolan-2-vl)phenvl)cyclohexvl)acetamide

This compound was synthesised from Intermediate 47-3 using similar conditions as
described in Intermediate 28-2 to give the title compound (3.08 g, 77 %).

'H NMR (400 MHz, DMSO) & 1.03 - 1.13 (2H, m), 1.27 (12H, s), 1.37 - 1.47 (2H, m),
1.71 - 1.80 (5H, m), 2.02 (2H, d), 2.63 (2H, t), 7.22 (2H, d), 7.58 (2H, d), 8.16 (1H, t), 3 x
CH obscured by solvent.

Intermediate 47-3: 2-((1r.4r)-4-(4-(4.4.5.5-Tetramethyl-1,3.2-dioxaborolan-2-

vl)phenvlevelohexvlacetic acid
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mass i on ...Yy..RBo . 3.35 (3H, s), 3.80 (2H, s),
not seen; -0 3.89 (3H, s ), 7.24 (1H, d ), HPLC

W@ 2®6/081195 28 (1H, m, 7.43 tR= 3.01 (2H, dbCT/GBENS/051199
(1H, d), 7.72 mn.
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Methyl 2-((1r,4r)-4-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl)cyclohexyl)acetate (CAS 701232-69-1, prepared according to the procedure
described in WO 2004/047755) (3.6 g, 10.05 mmol) was dissolved in a solution of sodium
hydroxide (1.326 g, 33.16 mmol) in methanol (36 mL) and water (4.00 mL). The reaction
mixture was split in two and heated to 120 °C for 30 min in a microwave. The reaction
mixtures were combined, acidified with 2M HCI and evaporated. The crude product was
taken onto the next step without purification.

'H NMR (400 MHz, DMSO) & 1.08 - 1.12 (2H, m), 1.27 (12H, s), 1.42 - 1.46 (2H, m),
1.74 - 1.82 (5H, m), 2.13 (2H, d), 7.22 (2H, d), 7.58 (2H, d) one CH and COOH not seen.

Example 48: 4'-(6-Carbamovyl-3.5-dimethvlpyrazin-2-v)biphenyl-4-carboxvlic acid
O

—N O
DaWaW,
N 7 OH

This compound was synthesised from Intermediate 48-1 using similar conditions as

described in Example 21 to give the title compound (42.2 mg, 74.5 %) as an off white
solid.

'H NMR (400 MHz, DMSO) 3 2.58 (3H, s), 2.70 (3H, s), 3.57 (2H, s), 7.32 (2H, d), 7.55
(1H, s), 7.64 (2H, d), 7.73 (2H, d), 7.78 (2H, d), 7.96 (1H, s), 12.29 (1H, s); m/z 362
(M+H)".

Intermediate 48-1: Methyl 4'-(6-cyano-3.5-dimethylpvrazin-2-vl)biphenyl-4-

carboxylate

—N O
DaWaW
N Z o—

This compound was synthesised from Intermediate 33-3 and methyl 4-bromobenzoate
using similar conditions as described in Intermediate 21-1 to give the title compound (124

mg, 72.1 %) as a white solid.



(2H, d)

W@2000/0§8b5 s),

59-2

7. 4BCT/GBR008))51199
( DVBO)

WO 2009/ 081195PCT/ GB2008/ 051199 - 150 -
..... -RB o F* -o (DvVvSO 6 1.38 (12H, s),
3.82 (2H, s), 7.40 (2H, d),
mass ion not seen; HPLC tR= 3.30 min. 60-2 C
6 1.31 (12H, s), mass ion _y49Yy0\B 0

"H NMR (400 MHz, DMSO0) 8 2.68 (3H, s), 2.72 3H, s), 3.89 (3H, s), 7.80 (2H, d), 7.89 -

7.93 (4H, m), 8.07 (2H, d); HPLC tR= 2.92 min.

The following examples were synthesised from Intermediates 49-1-to 53-1 using similar

conditions as described in Example 21 to give the desired compounds.

Example

Structure

"H NMR (400 MHz,
DMSO) &

m/z
(M+H)"

49

2.64 3H, s), 2.76 G4, s),
3.63 (2H, 5), 7.38 (24, d),
7.61 (1H, s), 7.70 (2H, d),
7.79 (2H, d), 7.84 (2H, d),

8.02 (1H, 5), 12.33 (1H, ).

362

50

H,N
—N
OOy
OOy
OH

2.55(2H, t), 2.64 (3H, s),
2.75 (3H, s), 2.87 (2H, 1),
7.35(2H, d), 7.61 (1H, s),
7.65 (2H, d), 7.77 (2H, d),
7.83 (2H, d), 8.02 (1H, s),
COOH not seen.

376

51

H,N OH
—N
DaWaW
3 /

2.65 (3H, s), 2.76 (3H, s),
7.35 (1H, t), 7.61 (2H, d),
7.77 (2H, d), 7.82 - 7.86
(3H, m), 8.05 (1H, s), 8.19
(1H, s), COOH not seen.

348

52

271 3H, s), 2.82 34, s),
3.74 (24, s), 7.36 (1H, d),
7.51 (14, 1), 7.69 (3H, d),
7.85 (2H, d), 7.92 (2H, d),

8.09 (1H, 5), 12.43 (1H, ).

362




-0 3.64 (3H, s), 3.75 (2H, s), 7.35 - 7.41 (4H, m,

7.42 not seen; HPLC (1H, d), 7.65 - 7.67 (1H tR=
wW@2002/081195 M), 7.72 (1H, d). min. 61-2 F (DVET/6B1008051199

(12H, s), 388 o

- 143 -

53 ] % o, [ 261 2H, 0,264 GH,s), | 376
}N 2.76 (3H, s), 2.92 (2H, 1),

\_/ P2 7.26 (1H, d), 7.40 (1H, 1),
7.56 (1H, d), 7.60 - 7.63
(2H, m), 7.79 (2H, d), 7.84
(2H, d), 8.02 (1H, 5), 12.12
(1H, s).

The following Intermediates were synthesised from Intermediate 33-3 and the appropriate
aryl bromide or triflate using similar conditions as described in Intermediate 21-1 to give

the desired compounds.

Intermediate | Structure "H NMR (400 MHz, m/z
DMSO) 5 (M+H)"
49-1* \ 2.75 (3H, s), 2.79 (3H, s), HPLC

—N
. H 81 (2H tR=
VeV, 370 (3H, 5), 3.81 (2H, 5),
_J " 7.46(2H,d), 7.78 @H,d), | 2.83

7.82 (2H, d), 7.89 (2H, d) min

50-1" . N |2.73-2.77 (5H, m), 2.78 HPLC
N\ \
N (3H, s), 2.98 (2H, t), 3.35 tR=
" W, (3H,s), 7.42 2H, d), 7.74 | 2.97
(2H, d), 7.81 (2H, d), 7.87 | min.
(2H, d)
51-1°¢ 2.75(3H, s),2.79 (3H,s), | HPLC

=N 3.97 3H, s), 7.74 (1H, t), tR=
VaUaV,

7.86 (2H, d), 7.95 QH,d), | 2.93
8.05-8.08 (1H, m),8.10- | min.
8.13 (1H, m), 8.34 (1H, t).
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-0 3.63 (3H, s), 3.74 (2H, s), 7.36 - 7.46 (3H, ),

7.52 M+Na' (2H, dd), 7.55 (2H, d). 62-2 ( DVSO)
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(3H, s), ion seen 3.72 (2H, s), 7.26 (1H, m, HPLC
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52-1¢ N 2 12.75(3H, s), 2.79 (3H, ), 358

AN
—N ° 13.70 (3H, s), 3.85 (2H, s),
DU

7.38 (1H, d), 7.52 (1H, 1),
7.70 - 7.73 (2H, m), 7.83
(2H, d), 7.88 (2H, d).

53-1° N X/ | 2,74 (3H, 5), 2.76 - 2.80 372
}N (5H, m), 3.02 (2H, 1), 3.66

N4 W (3H, s), 7.34 (1H, d), 7.48
(1H, 1), 7.64 (1H, d), 7.68 -
7.69 (1H, m), 7.82 (2H, d),
7.89 (2H, d).

Note: 49-1" methyl 2-(4-bromophenyl)acetate, CAS 41841-16-1 was made according to
the procedure described by E. E. Knaus at al, Bioorg. Med. Chem., 2005, 13, 4694-4703.
50-1" methyl 3-(4-(trifluoromethylsulfonyloxy)phenyl)propanoate, CAS 475272-11-8. was
made according to the procedure described in WO 2002089738.

51-1° methyl 3-bromobenzoate, CAS 618-89-3.

52-1° methyl 2-(3-bromophenyl)acetate, CAS 150529-73-0.

53-1° methyl 3-(3-bromophenyl)propanoate, CAS 151583-29-8 was made according to the
procedure described in WO 2007089667.

The following Examples 54 — 56 were synthesised from Intermediates 54-1 to 56-1
using similar conditions as described in Example 26 and Examples 57 to 63 were
synthesised from Intermediates 57-1 to 63-1 using similar conditions as described in
Example 21. All crude products were purified by preparative HPLC (Waters XBridge Prep
C18 OBD column, 5y silica, 50 mm diameter, 150 mm length), using decreasingly polar
mixtures of water (containing 0.1% formic acid) and MeCN as cluents. Fractions
containing the desired compound were evaporated to dryness to afford the desired

products.



7.40 (3H m,

mn 63-2

WO 200908110%H, S),
7.06 (2H, d),

s),

7.62 (2H, d),
(DMSO) 6 1.28 (12H, s),
3.64 (3H, s),
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t R= 3. 44

7.
no nass

i on seen

70 (1H, d).
_yo, O
3. Far/GBRA)08/051199

Example

Structure

"H NMR (400 MHz,
DMSO) &

m/z
(M+H)"

54

o)

H,N F
=N
e VW,
N { 0
HO

2.45 (3H, s), 2.75 (G4, ),
3.62 (2H, s), 7.38 (2H, d),
7.60 (1H, s), 7.66 - 7.68
(3H, m), 7.73 (2H, d), 7.96
(1H, s), 12.33 (1H, s)

380

55

o)

H,N cl
=N
VaVaW
N—4 0
HO

2.40 3H, s), 2.78 (34, ),
3.64 (2, s), 7.39 (24, d),
7.60 - 7.62 (2H, m), 7.73
(2H, d), 7.78 - 7.81 (1H,
m), 7.90 (1H, d), 7.92 (1H,
s), 12.35 (1H, s)

396

56

9 F
H,N F—&F
—N
VaVaW,
N—4 o
HO

2.41 (3H, s), 2.87 (3H, s),
3.72 (2H, s), 7.49 (2H, d),
7.65 (1H, s), 7.75 (1H, d),
7.84 (3H, d), 8.17 (2H, 1),
COOH not seen.

430

57

O

H,N
=N
N\
\—7

O_

U Ua

HO

2.65(3H, s), 2.76 (3H, s),
3.60 (2H, s), 3.83 (3H, s),
7.31 (2H, d), 7.34 - 7.43
(3H, m), 7.47 (2H, d), 7.60
(1H, s), 8.05 (1H, s),
COOH not seen.

392

58

0o /
H,N o]
—N
VaUaY,
\ /

HO

2.37 (3H, s), 2.75 (3H, s),
3.63 (2H, s), 3.87 (3H, s),
7.35 -7.40 (4H, m), 7.45
(1H, d), 7.55 (1H, s), 7.72
(2H, d), 7.91 (1H, s ),
12.34 (1H, s).

392




HPLC 7.34 (2H, d), 7.41 (2H, s). tR= 3.39 nin.

The following Internediates 54-3 to 63-3 were
wawwlggdsed from i nternedi ates 54-4 to 63-4 ePCTIEB2008/051199

using simlar conditions as described in Internediate

25-4 (Method A) or by 5 Methpg B (the procedure

descri bed by A. Bengtson, A Hallberg and M Lar hed,

Org. Lett., 2002, 4, 1231-1233) to afford the desi red

COMpQuIds o r(epr ESENMtati ve exda ™ T I

. | nt|ed, late 54r3: tert-Buty QWS%H S EM%JH k
2-(3'|-flugrt- 4/~ ri or onet I3y7|28(QHt @)WJ48QXM)@)I, pheny1-
4- yBacetat e te 54 ol ),

é n% 2. 11 m

1,1, 1-trifidoro- J;phenyl T |7fﬁ3L( Ho b t/HiP (S Hh f)on) l) et
hanequl f onam de (753 ngy, 2.11 )| t asgi um 5
carbqgnate (874 ng, 6.32 Mol 7\'/\%?2%(3@% eg ;én THF
(11 nmL) and sealed into a m((H\{m),elZ‘&l’belH ihe reaction

wno lﬂr\atr\rl +n 1')('\ f‘ 'Fnr

% reactjaryafid cool ed to RT. e oot I 91 11 or 58
the gol ggza A th Et ()@ggcfgﬁ §Ly 3ang jshe

filtrla Cr ude product . |The
crudg prodlt as purifiedd (IHashkﬂﬂﬂ:él (2H,

chr omat ogr aphy, el ution"§radile 1 n
i sohgxane. Pure fractions 10 ggg\gg% ‘B gfé%g
dryngss to afford the title cqypound; 15001, M), 75|99 as
a collourl ess oil. WD 2009/ 081195PCT/ GB2008/ 051199 -

152 -| Intermedi ate Structure | 7P2(1NMVR, 84301 NHD) m z
(MH- 54-3 F 1231 (1H, s).

N

61 0 2.68 3H, s), 2.78 4, s), 380

H,N F
j§:“ O O 3.66 (2H, s), 7.42 (2H, d),
\
N J=° | 7:59 (2H, dd), 7.64 (1H,
H
m), 7.69 (2H, dd), 7.80

(1H, dd), 8.10 (1H, s),
12.40 (1H, s).

62 ] Nj? 2.15 3H, s), 2.37 (34, ), 376
=N O O 2.77 3H, s), 3.62 (24, s),
N\
N4 o | 7.37 (3H, m), 7.54 (1H, s),

7.58 (1H, d), 7.67 (3H, m),
7.90 (1H, s), 12.34 (1H, s).

HO

63 ] hj? 2.04 (6H, s), 2.63 34, ), 390
=N 2.75 3H, s), 3.63 (24, s),
\N
N4 O O o | 7.14 (2H, d), 7.37 (2H, d),

HO
7.47 (2H, s), 7.60 (1H, s),
8.00 (1H, s), 12.33 (1H, s).

The following Intermediates 54-1 to 63-1 were synthesised from Intermediates 54-2 to
63-2 and Intermediate 21-4 using similar conditions as described in Intermediate 21-1 to

afford the desired compounds.



FO 411 F-)7,F--:-

-0 411 (CDC13) 6 1.46 (9H, s),

3.58

(2H, s), 7.35 - 7.39 (4H, m), 7.43 - 7.51 (3H, m 433

WG 003/081100 41i
3.57 (2H, s),

m, 7.71

yaw:

FtS/z-..-0ili
7.36 -

7.56 (1H, d),

7.41 (3H, m,
(1H, s) 449 56-3 F. £
(CDC13) 6 1.46 (9H, s),
7.52 (2H, d),

3.59 (2H, s),
7.80 -

(CDC13) 6 1.46 FOFGB2008/051199
7.53 (3H,

7.48 -
OF Fs'...-0 4.

7.83 (1H, m,

7.40 (2H, d),

7.92

Inte}‘éﬁdiage}
6.92 - ¢
404

6.

B ) s 63

95 (1H, m, 7.33 -

FtSt

AL

RASO3, M), 7.44 (1

sz

idvi-dy)*

54-1

O

H,N F
=N
VaVaW,
N—¢ 0
0

S

1.48 (9H, s), 2.53 (3H, s),
2.83 3H, s), 3.69 (24, s),
7.45 (2H, d), 7.69 (1H, ),
7.74 - 7.78 (3H, m), 7.82
(2H, d), 8.05 (1H, s)

436

55-1

O

H2N;§7 cl

=N

VM/ W
o

 a

1.42 (9H, s), 2.40 (3H, s),
2.78 (3H, s), 3.63 (2H, s),
7.38 (2H, d), 7.59 - 7.62
(2H, m), 7.74 (2H, d), 7.78
-7.81 (1H, m), 7.90 - 7.91
(2H, m)

452

56-1

1.42 (9H, s), 2.34 (3H, s),
2.80 (3H, s), 3.64 (2H, s),
7.41 (2H, d), 7.59 (1H, s),
7.68 (1H, d), 7.75 (1H, s),
7.79 (2H, d), 8.09 - 8.11
(2H, m)

486

57-1

2.65 (3H, s), 2.77 (3H, s),
3.64 (3H, s), 3.72 (2H, s),
3.84 (3H, s), 7.31 (2H, d),
7.36 - 7.42 (3H, m), 7.49
(2H, d), 7.61 (1H, s), 8.05
(1H, s)

406

58-1

2.37 (3H, s), 2.75 (3H, s),
3.64 (3H, s), 3.75 (2H, s),
3.87 (3H, s), 7.36 - 7.40
(4H, m), 7.45 (1H, d), 7.55
(1H, s), 7.73 (2H, d), 7.90
(1H, s)

406




58-3 F/O FtSz-.0 11 (DMBO) 6 3.63 (3H, s), 3.74 (2H,

s), 3.99 (3H, s), 7.30 - 7.33 (1H, m), 7.38 (2H, d),
waq2008/081p5 d), 7.52 (1H, d ), 7.69 (2H, d ) 40BCHEB300F051199

FO 11 -?---..-0 F7, 11 -0 (DMBO) 6 3.70 (3H, s),

3.83 (2H, s), 7.46 - 7.52 (4tkg M, 7.74 (2H, d). 409

WD 2009/ 081195PCT/ GB2008/ 051199 - 153 - 60-3 a F 0

F---..,0 F- )1 ilk -0 (DI\/ISO) 6 3.71 (3H, s), 3.82 (2H,

59- 1E’)lH {d;hj M§| on bt seen HE’%@E?S)S Eﬁ(m S.)’ 6JL 34]|g

F O 3.72 (3H, s), 3.84 (2H, s),

7.49 (2H, d), 7.55 (2H, d),
7.71 (1H, s), 7.75 - 7.80
(2H, m), 8.20 (1H, s).

60-1 szj? o 2.71 (3H, s), 2.83 (3H, s), 410
=N
\ O 3.72 (3H, s), 3.95 (2H, ),
—3 7.46 (2H, d), 7.52 - 7.54
(2H, m), 7.60 (1H, d), 7.69

(1H, s), 7.85 - 7.87 (1H,
m), 8.05 (1H, d), 8.16 (1H,

s).
61-1 szj? . (CDCl3) 8 2.65 (3H, s), 394
=N
4 O Q ) 2.93 (3H, s), 3.63 (2H, s),

—o 3.66 (3H, s), 5.58 (1H, s),
7.31-7.39 (4H, m), 7.46 -
7.53 (3H, m), 7.69 (1H, s).

62-1 szj? 2.16 (3H, s), 2.36 (3H, s), 390
=N

\ O 2.78 (3H, s), 3.64 (3H, s),

—3 3.74 (2H, s), 7.38 (3H, d),

7.55 (1H, s), 7.59 (1H, d),
7.67 (3H, m), 7.90 (1H, s).

63-1 o 2.05 (6H, s), 2.63 34, s), 404
—N

j% )~ 2.75 3H, s), 3.66 34, s),

—  3.76 (2H, 5), 7.15 (2H, d),

7.38 (2H, d), 7.47 (2H, s),

7.60 (1H, s), 8.00 (1H, s).

The following Intermediates 54-2 to 63-2 were synthesised from Intermediates 54-3 to
63-3 using similar conditions as described in Intermediate 25-2 to afford the desired

compounds.



Fzz-0 F-)Ti ilk -0 (DMSO 6 3.63 (3H, s), 3.75 (2H,
s), 7.41 (2H, dd), 7.53 (2H, dt), 7.72 (1H, d), 7.73

W@ 2069/080195 391 62-3 F 0 FtSl--z-0 411 -0 ( DVSOICBGB20D8/051199
(3H, s), 3.63 (3H, s), 3.73 (2H s), 7.27 (1H m,
7.40 (3H, n), 7.65 (2H, m,_ 47 (1H s). 387 63-3 F 0
FtS1--z-0 411 -0 (DVMSO 6 2.01 (6H, s), 3.64 (3H s),
3.73 (2H, s), 7.12 (2H, d), 7.26 (2H s), 7.37 (2H,

tnteBredfilg o[ ST 57 5, 61-] BoR @O

54-X ol | owm ng knter d| ates 54-4 (@D@‘\B})z& 1\/\33(&21513/51)1; hesuﬂQcM*'
from eit hery°nte e 54- or 54-7 and

appr opr i at-e7~f orog U g léli5rﬁ9Haﬁ) ééﬁ&?&h sans adElt)
d i bed I d 21+ h d
escribed in Internedi ate _17&20058;@%%{@ §3§e3| re

conpounds. WD 2009/ 081185PC] 54 -
| nternediate Structure 7.38 (3H, m), 7.55 (2H, d),

7.77 - 7.80 (1H, m)

7.34 (2H, d), 7.43 - 7.45
(1H, m), 7.53 (2H, d), 7.58
(1H, s), 7.75 (1H, d)

55-2 5 (CDCl3) & 1.39 (12H, s), 28M"
T~y asommass@is, | s
(0]

56-2 i (CDCl3) & 1.38 (12H, s), 462 M
o 1.46 (9H, s), 3.57 (2H, 5), (EI+)
ih O
J 7.37 (2H, d), 7.56 (2H, d),

7.72 (1H, d), 7.80 (1H, d),
7.87 (1H, s)

57-2 o o (CDCl3) & 1.36 (12H, s), 382 M
io,so 3.65(2H, 5),3.71 GH,s), | (EI+)
—° 3.85(3H, 8), 7.31 - 7.33

(3H, m), 7.39 (1H, s), 7.47
-7.51 (3H, m)

58-2 J (DMSO) 6 1.34 (12H, s), mass ion
0]
. 3.35(3H,s), 3.80 (2H, s ), | not seen;
Ty, [Puomsmais
—d 3.89(3H,s),7.24 (1H,d), | HPLC
7.26-728 (1H,m),7.43 | tR=3.01

(2H,d),7.67 (1H,d),7.72 | min.
(2H,d)




111 NMR (400 MHzZ) mlz (MH)- 54-4a F (CDC13) 6 1.45
(9H, s), 301 3.55 (2H, s), 5.11 (1H, d), HO 11
w@2009/0849% 1H, t), 7.24 - 7.27 PCT/GB2008/051199

- 150 -

59-2 o F (DMSO0) 6 1.38 (12H, s), | mass ion
j:oﬁo 3.70 (3H, s), 3.82 (2H, s), not seen,;
F —° 7.40 (2H, d), 7.46 (4H, s) HPLC

tR=3.30

min.

60-2 o c (DMSO) 8 1.31 (12H, s), | mass ion
j:O'BO 3.64 (3H, s), 3.75 (2H, s), not seen;
—° 7.35-7.41 (4H, m), 7.42 HPLC

(1H, d), 7.65 - 7.67 (1H, tR=3.42
m), 7.72 (1H, d). min.

612 ] j (DMSO) 3 1.31 (12H, s), 388
j:O:BO 3.63(3H,s),3.74 (2H,s), | M+Na'
—° 7.36 - 7.46 (3H, m), 7.52

(2H, dd), 7.55 (2H, d).

62-2 (DMSO) 6 1.30 (12H, s), no mass
O\
j:o’B O O o | 2.52 (3H,s), 3.62 3H, s), ion seen
—° 3.72(2H, s), 7.26 (1H, m), | HPLC

7.40 (3H, m), 7.62 (2H, d), | tR=3.44
7.70 (1H, d). min

63-2 (DMSO) 6 1.28 (12H, s), no mass
O\
io’B O O o | 1.94 (6H, s), 3.64 3H, s), ion seen
- 3.74 (2H, s), 7.06 (2H, d), | HPLC

7.34 (2H, d), 7.41 2H,s). | tR=3.39

min.

The following Intermediates 54-3 to 63-3 were synthesised from Intermediates 54-4 to
63-4 cither using similar conditions as described in Intermediate 25-4 (Mcthod A) or by
Method B (the procedure described by A. Bengtson, A. Hallberg and M. Larhed, Org.
Lett., 2002, 4, 1231-1233) to afford the desired compounds.

Representative example of Method B:



10

(1H, m, 7.28 - 7.33 (3H, m, 7.46 (2H, d).
55-4b a (CDC13) 6 1.45 (9H, s), 317 3.55 (2H,
W@ 200968845 (1H, s), HO 11 11 PCT/GB2008/051199

-151 -

Intermediate 54-3: tert-Butvl 2-(3'-fluoro-4'-(trifluoromethvlsulfonvl-oxv)biphenvl-4-

vlacetate
Intermediate 54-4 (637 mg, 2.11 mmol), 1,1,1-trifluoro-N-phenyl-N-

(trifluoromethylsulfonyl)methanesulfonamide (753 mg, 2.11 mmol) and potassium
carbonate (874 mg, 6.32 mmol) were suspended in THF (11 mL) and sealed into a
microwave tube. The reaction was heated to 120 °C for 6 minutes in the microwave reactor
and cooled to RT. The suspension was filtered, the solid was washed with EtOAc (20 mL)
and the filtrate was evaporated to afford crude product. The crude product was purified by
flash silica chromatography, elution gradient 0 to 10% EtOAc in isohexane. Pure fractions

were evaporated to dryness to afford the title compound (690 mg, 75 %) as a colourless oil.



o 7.07 (1H, d), 7.31 - 7.33 (2H, m, 7.38 - 7.41
(1H, m, 7.45 - 7.47 (2H, m, 7.54 (1H, d).
WG2e0408HI5S (CDC13) 6 1.45 (9H, s), 351 PCT/GB2008/051199
-152 -
Intermediate | Structure "H NMR (400 MHz) m/z
(M-HY
54-3 F (CDCl3) & 1.46 (9H, s), 433
k ,3’20 3.58 (2H, 5), 7.35 - 7.39
Fo o
y— | (4H,m),7.43-751 (3H,
m)
55-3 c (CDCl;) & 1.46 (9H, s), 449
F;_/ijo 3.57 (2H, 5), 7.36 - 7.41
Fo o
S (3H, m), 7.48 - 7.53 (3H,
m), 7.71 (1H, s)
56-3 _[e (CDCl3) & 1.46 (9H, s), 483
c O O 3.59 (2H, s), 7.40 (2H, d),
"o ©17.52 (2H, d), 7.56 (1H, d)
F O O . 2 2 . 2 2
7= | 7.80-783 (1H, m), 7.92
(1H, d)
57-3 o= (CDCls) 8 3.67 (2H, s), 404
FFg—,s’Zo 3.72 (3H, s), 3.83 (3H, s),
Fo —° 6.85 (1H, d), 6.92 - 6.95
(1H, m), 7.33 - 7.35 (3H,
m), 7.44 (2H, d)
58-3 J (DMSO) § 3.63 (3H, s ), 403
3.74 (2H, s ), 3.99 GH, s ),
F 0
5 0Oy
Jd g 7.30-7.33 (1H, m), 7.38
(2H, d), 7.48 (1H, d), 7.52
(1H,d), 7.69 (2H, d )
59-3 F (DMSO) & 3.70 (3H, s), 409
F;_/S/jo 3.83 (2H, 5), 7.46 - 7.52
o F —° (4H, m), 7.74 (2H, d).




3.555.11d), (2H, s),(1H  HO 11 0 7.04 (1H,
W(t) )2(;09/?){:3121;15 S (1H’ nj’ 728 7.1§(:‘3T/£}i|2_(|;08/051199
-153 -
60-3 c (DMSO0) $ 3.71 (3H, s), mass
F;_//S/ZO 3.82 (2H, s), 7.43 - 7.50 ion not
Fe - (4H, m), 7.64 - 7.69 (2H, seen;
m), 7.95 (1H, d). HPLC
tR=
3.14
min.
61-3 F (DMSO) 3 3.63 (3H, s), 391
F;_//S/ZO 3.75 (2H, s), 7.41 (2H, dd),
£ e —° 7.53 (2H, dt), 7.72 (1H, d),
7.73 (1H, 1).
62-3 (DMSO) 3 2.40 (3H, s), 387
F;_//Sfjo 3.63 (3H, s), 3.73 (2H, ),
P e —° | 7.27(1H, m), 7.40 (3H, m),
7.65 (2H, m), 7.77 (1H, s).
63-3 (DMSO) 3 2.01 (6H, s), 401
FF%_//S/ZO 3.64 (3H, s), 3.73 (2H, s),
P e —° | 7.12(2H, d), 7.26 2H, s),
7.37 (2H, d).

Notes: Method A 58-3, 59-3, 60-3; Method B 54-3, 55-3,56-3, 57-3, 61-3, 62-3, 63-3

The following Intermediates 54-4 to 63-4 were synthesised from either Intermediate 54-

5 or 54-7 and the appropriate bromophenol using similar conditions as described in

Intermediate 21-1 to afford the desired compounds.




m, 7.46 (2H, d)
3.71 (3H, s),
WO 200948885 (1H, s),

271

57-4d o-

6.45 -

3.78 (3H, s),
6. 47

(CDC13) 6 3.65 (2H, s),

411 HO 11

PCT/GB2008/051199

- 154 -

Intermediate

Structure

"H NMR (400 MHz)

m/z
(M-HY

54-4*

(CDCLs) 5 1.45 (9H, s),
3.55 (2H, 5), 5.11 (1H, d),
7.04 (1H, t), 7.24 - 7.27
(1H, m), 7.28 - 7.33 3H,
m), 7.46 (2H, d).

301

55-4°

(CDCLy) 3 1.45 (9H, s),
3.55 (2H, s), 5.54 (1H, s),
7.07 (1H, d), 7.31 - 7.33
(2H, m), 7.38 - 7.41 (1H,
m), 7.45 - 7.47 (2H, m),
7.54 (1H, d).

317

56-4°

(CDCLs) 5 1.45 (9H, s),
3.55 (2H, 5), 5.11 (1H, d),
7.04 (1H, t), 7.24 - 7.27
(1H, m), 7.28 - 7.33 3H,
m), 7.46 (2H, d)

351

57-4¢

(CDCL3) 6 3.65 (2H, s),
3.71 3H, 5), 3.78 3H, ),
4.88 (1H, s), 6.45 - 6.47
(1H, m), 6.51 (1H, s), 7.15
(1H, d), 7.29 (2H, d), 7.44
(2H, d)

271

58-4°

(DMSO0) 6 3.69 (3H, s),
3.75(2H, s), 3.91 (3H, s),
6.90 (1H, d), 7.11 - 7.13
(1H, m), 7.23 (1H, d), 7.35
(2H, d), 7.61 (2H, d), 9.10
(1H, s).

mass

ion not
seen;

HPLC
tR=
2.20




(1H, m, 6.51 (1H, s), 7.15 (1H, d), 7.29 (2H,
d), 7.44 (2H, d) 58-4e (DVBO) 6 3.69 (3H, s),
w@200988895 nmass i on not PCT/GB2008/051199
- 155 -
min.
59-4 F (DMSO) 3 3.38 (3H, s), 277
HO 3.47 (2H, 5), 6.28 - 6.34
. _J ° | @H,m), 7.05-7.10 (4H,
m), 10.18 (1H, s).
60-4° cl (DMSO) 8 3.63 3H, s), 275
HO 3.71 (2H, s), 6.80 - 6.83
_J ° | (11, m), 6.92 (1H, d), 7.20
(1H, d), 7.28 - 7.33 (4H,
m), 9.93 (1H, s).
61-4" F (DMSO) & 3.62 (3H, s), 259
HO 3.70 (2H, 5), 6.65 (1H, dd),
_ 4 ° 670 (1H, dd), 730 (1H, d),
7.32 (2H, dd), 7.41 (2H,
dd), 9.96 (1H, s).
62-4' (DMSO0) 6 2.18 (3H, s), no mass
HO 3.62 (3H, s), 3.67 (2H, s), | ion seen
_ 4 ° | 683(1H, d), 727 GH,d), | HPLC
7.36 (1H, ), 7.50 (2H, d), tR=
9.35 (1H, s). 2.28
min.
63-4 (DMSO) & 1.87 (6H, s), no mass
HO O O 3.64 (3H, s), 3.71 (2H, s), | ion seen
_ 4 ° 1650(2H,s),7.03 2H,d), | HPLC
7.29 (2H, d), 9.12 (1H, s). tR=
231
min.

Notes: 54-4" 4-Bromo-2-fluorophenol and Intermediate 54-5

55-4" 4-Bromo-2-chlorophenol and Intermediate 54-5.

56-4c¢ 4-Bromo-2-(trifluoromethyl)benzenol and Intermediate 54-5.

57-4" 4-Bromo-3-methoxyphenol and Intermediate 54-5.




10

15

20

(2H, s),(3H s), HO . 06.90 (1H, d), 7.11
-7.13 seen; -0 (AH m, 7.23 (1H, d), 7.35
WOHRI09081195 PCT/GB2008/051199

- 156 -

58-4° 4-Bromo-2-methoxyphenol and Intermediate 54-7.
59-4" 4-Bromo-3,5-Difluorophenol and Intermediate 54-7.
60-4% 4-Bromo-3-chlorophenol and Intermediate 54-7.
61-4" 4-Bromo-3-fluorophenol and Intermediate 54-7.
62-4' 4-Bromo-2-methylphenol and Intermediate 54-7.
63-4' 4-Bromo-3,5-dimethylphenol and Intermediate 54-7.

Intermediate 54-5: tert-Butvl 2-(4-(4.4.5.,5-tetramethyl-1,3.2-dioxaborolan-2-

vl)phenylacetate

‘e
T

This compound was synthesised from Intermediate 54-6 using similar conditions as
described in Intermediate 25-2 to give the title compound (8.37 g, 69.3 %) as a pale
yellow oil.

'H NMR (400 MHz, CDCl3) & 1.34 (12H, s), 1.42 (9H, s), 3.53 (2H, 5), 7.27 (2H, d), 7.75
(2H, d); m/z (EI+) 318 M".

Intermediate 54-6 :tert-Butvl 2-(4-bromophenvl)acetate CAS 33155-58-7

0]
Br

N,N-Dimethylformamide di-tert-butyl acetal (29.8 mL, 124.44 mmol) was added

portionwise over 10 minutes to a stirred solution of 4-bromophenylacetic acid (13.38 g,
62.22 mmol) in toluene (400 mL) at 85 °C. The resulting solution was stirred at 85 °C for 4
hours and allowed to cool to ambient temperature. The reaction mixture was evaporated

afford crude product which was purified by flash silica chromatography, elution gradient 0



10

15

20

25

(2H, d), 7.61 (2H, d), 9.10 tR= (1H, s). 2.20 WO

2009/ 081195PCT/ (3B2008/ 051199 - 155 - mn. 59-4f F
wQ@ DBeB1185 3. 38 (3H, s), 277 lik Il 3.47 (2H, BOT/GB2®8/051199
- 6.34 HO -0
-157 -

to 20% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford the title
compound (10.29 g, 61.0 %) as a colourless oil.

'H NMR (400 MHz, CDCl3) & 1.43 (9H, s), 3.46 (2H, s), 7.14 (2H, d), 7.44 (2H, d); m/z
(EI+) 270 M.

Intermediate 54-7: Methvl 2-(4-(4.4.5.5-tetramethvl-1.3.2-dioxaborolan-2-
vphenvDacetate (CAS 454185-98-9)

O
\
B
/
—O0

This compound was synthesised from methyl 2-(4-bromophenyl)acetate (CAS 41841-16-1

made according to the procedure described by E. E. Knaus at al, Bioorg. Med. Chem.,
2005, 13, 4694-4703) using similar conditions as described in Intermediate 25-2 to afford
the title compound (2.140 g, 100 %) as a white solid.

'H NMR (400 MHz, CDCl3) & 1.34 (12H, s), 3.64 (2H, s), 3.68 (3H, s), 7.28 (2H, d), 7.77
(2H, d); m/z (EI+) 276 M.

Example 64: 2-((1r.4r)-4-(4-(6-Carbamovl-5-methvlpvrazin-2-

vD)phenvlecvclohexvlacetic acid

This compound was synthesised from Intermediate 64-1 using similar conditions as
described in Example 21 to afford the title compound (120 mg, 64.3 %) as a white solid.
'H NMR (400 MHz, DMSO) & 1.10 - 1.18 (2H, m), 1.49 - 1.53 (2H, m), 1.84 (4H, d), 2.15
(2H, d), 2.31 -2.33 (1H, m), 2.65 - 2.67 (1H, m), 2.75 (3H, s), 7.38 (2H, d), 7.70 (1H, s),
8.14 (2H, d), 8.22 (1H, 5), 9.18 (1H, s), 11.97 (1H, s); m/z 395 (M+H) .



10

15

20

(2H, m), 7.05 - 7.10 (4H, M, 10.18 (1H s). 604g
| i

a (DVMBO) 6 3.63 (3H, s), 275 k I'l 3.71 (2H, s),
WG 2®9/081185 83 HO -0 (1H, m, 6.92 (1H, d),PCT/882008/051199
(1H, d), 7.28 - 7.33 (4H m, 9.93 (1H, s).

- 158 -

Intermediate 64-1: Methyl 2-((1r.4r)-4-(4-(6-Carbamovyl-5-methvlpyrazin-2-

vDphenvlevclohexvyl)acetate

o .
N
HZN)E[ j@
~Z
N

This compound was synthesised from Intermediate 64-2 and methyl 2-((1r,4r)-4-(4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)cyclohexyl)acetate (CAS 701232-69-

o<

1: see also Intermediate 64-8) using similar conditions as described in Intermediate 21-1
to afford the title compound (194 mg, 83 %) as a white solid.

'H NMR (400 MHz, CDCl3) & 1.15 (3H, m), 1.60 (2H, m) 1.87 (4H, s), 2.20 - 2.22 (2H,
m), 2.40 - 2.50 (1H, m) 2.94 (3H, s), 3.63 (3H, s), 5.5 (1H, s), 7.29 (2H, d), 7.80 (1H, s),
7.85 (2H, d), 8.95 (1H, s); m/z 368 (M+H)".

Intermediate 64-2: 6-Chloro-3-methvlpyrazine-2-carboxamide

(0]
Cl N
1S G
o
N

This compound was synthesised from Intermediate 64-3 using similar conditions as

described in Intermediate 21-4 to afford the title compound (109 mg, 83 %) as a white
solid.

'"H NMR (400 MHz, CDCls) & 2.89 (3H, s), 5.45-5.55 (1H, s), 7.45-7.55 (1H, s), 8.56 (1H,
s).

Intermediate 64-3: Methyl 6-chloro-3-methylpvrazine-2-carboxvlate

O
CITNﬁO/
~
N

A suspension of Intermediate 64-4 (314 mg, 1.87 mmol) and Phosphorus oxychloride

(2.088 mL, 22.40 mmol) stirred at 90 °C for 70 minutes. The reaction mixture was added
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61-4" F (DMSO) 6 3.62 (3H, s), 259 HO Il 11 3.70 (2H,

s), 6.65 (1H, dd), -0 6.70 (1H, dd), 7.30 (1H,
wW@2009/081195 32 (2H, dd), 7.41 (2H, dd), 9.96 PAFAGB2()08/051199
62-4° (DMSO 6 2.18 (3H, s), no nass
- 159 -

dropwise to water (20 mL) over 2-3 hours while maintaining the temperature below 40 °C
(external cooling required). The mixture was extracted with DCM (5 x 50 mL), the organic
layer was dried over MgSQy, filtered and evaporated to afford a yellow oil. This was then
purified by flash silica chromatography, elution gradient 0 to 20% EtOAc in isohexane.
Pure fractions were evaporated to dryness to afford the title compound (142 mg, 40.8 %) as
a white solid.

"H NMR (400 MHz, CDCls)  2.76 (3H, s), 3.94 (3H, 5), 8.56 (1H, s); m/z187 (M+H)".

Intermediate 64-4: Methvl 6-hvdroxv-3-methylpyrazine-2-carboxvlate

0
Ho\[Nﬂ\o -
~

N

A solution of Intermediate 64-5 (1.3 g, 5.79 mmol) in pyridine (58.5 mL) was stirred at

60 °C for 90 minutes. The reaction mixture was evaporated to afford crude product. The
crude product was purified by flash silica chromatography, elution gradient 50 to 80%
EtOAc in isohexane. Pure fractions were evaporated to dryness to afford the title
compound (0.340 g, 34.9 %) as a yellow solid.

'H NMR (400 MHz, CDCl3) 8 2.59 (3H, s), 3.94 (3H, s), 8.27 (1H, s); m/z 169 (M+H)".

Intermediate 64-5: (S)-Methvyl 2-(2-aminoacetamido)-3-oxobutanoate hvdrochloric acid

salt

H
Oj/NI,"'

CHN" ©

A 4M solution of Hydrogen chloride (7.98 mL, 31.91 mmol) in dioxane was added to
Intermediate 64-6 (2.3 g, 7.98 mmol). The resulting solution was stirred at ambient
temperature for 4 hours. The reaction mixture was evaporated to afford the title compound
(1.790 g, 119 %) as a cream solid, which was used without further purification. m/z 189
(M+H)".
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3.62 (3H, s), 3.67 (2H, s), ion seen HO 11 11 -0
6.83 (1H, d), 7.27 (3H, d), HPLC 7.36 (1H, s), 7.50
W@ 20do/08lin9s t R=  9.35 (1H, s). 2.28 mn. 63-4] PCDVBW08MO51199
1.87 (6H, s), no mass |lik 3.64 (3H, s), 3.71 (2H, s),
ion seen HO - 160 -

Intermediate 64-6: (S)-Methvl 2-(2-(tert-butoxvcarbonvlamino)acetamido)-3-

oxobutanoate

HN O

0 0

A solution of Intermediate 64-7 (12.9 g, 44.43 mmol) in DCM (72 mL) was added to a
stirred suspension of pyridinium chlorochromate (22.99 g, 106.64 mmol) in DCM (43 mL)
at 0 °C, over a period of 15 minutes under air. The resulting mixture was stirred at ambient
temperature for 24 hours. The reaction mixture was evaporated to dryness and ether (400
mL) and water (300 mL) were added. The suspension was filtered through celite and the
flask was rinsed with ether (4 x 300 mL) and water (3 x 200 mL). The washings were
filtered through celite and the organic layers were combined, washed with saturated brine
(200 mL), The aqueous phase was re extracted with EtOAc¢ (2 x 500 mL), the organic
layers were combined dried over MgSQsy, filtered and evaporated to afford 5.5g of crude
product. The crude product was purified by flash silica chromatography, elution gradient
50 to 80% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford the
title compound (18.29 %) as a yellow oil.

'H NMR (400 MHz, CDCl3) & 1.39 (9H, d), 1.97 - 2.01 (3H, m), 2.31 (2H, s), 3.68 (1H, 1),
3.75 (3H, s), 3.76 - 3.82 (3H, m), 4.05 (2H, q), 5.19 (1H, d).

Intermediate 64-7: Methyl 2-(2-(tert-butoxyvcarbonvlamino)acetamido)-3-

hvdroxvbutanoate
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11 -0 6.50 (2H, s), 7.03 (2H, d), HPLC 7.29 (2H,

d, 9.12 (1H, s). tR= 2.31 mn. Notes: 54-4a
wa2®po8092- f | uor ophenol and | nternedi at e 54-5 BGHIEB2008/051199

4- Br ono- 2- chl or ophenol and I nternedi ate 54-5.

56-4c 4-Brono-2-(trifluoronejdyyl)benzenol and

Internmedi ate 54-5. 5 574d 4- Br ono- 3- net hoxyphenol and

Internedi ate 54-5. - 156 - 58-4e

- 59- 4f
HA g T B R e MR BRI R 28 2 Goag
butofy BTy @niahja06@pRANGIS @NA2TBEnABONAE2 SiT) abdriint
teméprg{;l% tgr %rlgi'llol;tggge B“lOIhW‘g( ﬁg[RS gyl; e %hy(grggybd{ltanoate
hydr%él%rl@é gll at32g 04 '7@“%'}18!1) RRE mPEE%W'l Rer4Te @b%ﬁoﬁ‘%n PMA (230

I nterne
mL)2wdssdddd andsths ¥¢Sattnlgr$ehim?n -VZB,S St;uzectlat(mdi)artmmpﬁrature for 20 hours,

R e R e R e e Y
(30008855, rshll@ Qs bidddnb %é@ﬂb@&sela?é'vanélpwgé exihged kx/tiﬂh@f(s)lAc (4 x 400

corrpound(83 g, 69.3 %9 as a pale yellow oil

mL)NMRe (mg@mlc Wactwcm)o@medswaemegmﬂsgatur@tedzi a1 @P0 mL),
drleg’ over l\(léé_b‘;,%ﬁt’ered and e(f dratga to afforg crude product. The crude product was
purified by flash silica chromatography, elution gradient 50 to 100% EtOAc in isohexane.
Pure fractions were evaporated to dryness to afford the title compound (12.97 g, 43.5 %) as
a yellow glass which formed a solid on standing.

'H NMR (400 MHz, CDCl3) 8 1.16 (3H, t), 1.38 (9H, d), 3.70 (3H, s), 3.80 - 3.81 (2H, m),
425 -428 (1H, m), 4.51 - 4.54 (1H, m), 5.36 (1H, s), 6.96 (1H, d); m/z 291 (M+H)".

vhphenvlcvclohexvlacetate
O
\
/
io >:O
—0

Trimethylphosphonoacetate (1.05X-1.06X) was added dropwise to a suspended solution of
t-BuOK (0.70X-0.71X) in 2-MeTHF (10 vol) at 5-10°C. The resulting solution was stirred

at 15-20°C for 3.5-4.0 hours. The reaction mixture was cooled to 5-10°C and DIPEA
(0.81-0.82X) was added to the reaction at 10-15°C. 4-(4-Hydroxyphenyl)cyclohexanone
(1.0 X) was added in portions to the above reaction mixture at 10-15°C and the resulting
solution was stirred at 15-20°C for 3-6 hours and then sampled for HPLC analysis. NH4CI-
sol (5.0X-6.0X) was added to the reaction mixture at 0-15°C, and the reaction was
quenched. The organic layer was separated and the aqueous layer was extracted with 2-
MeTHF (2.5X-3.0X). The two organic extracts were combined and washed with NaHSO3
aq. and then NaCl-solution (2.5X-3.0X) twice. The organic layer was concentrated to 2~3

vol and n-heptane was added to give a suspended solution, and the above mixture was
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30

(2H, d); mz (EF) 318 M Internediate 54-6 :tert-Butyl

2- (4- bronophenyBacet at e CAS 33155-58-7 20
WORMNo/mBITes hyl f or mam de di-tert-butyl acetal (2BCBGBR008/051199

124. 44 mmol ) was added portionwi se over 10 mnutes to

a stirred solution of 4-bronpphenyl acetic acid (13.38

g, 62.22 mmol) in toluene (400 nL) at 85 C The

resulting solution was stirred at 85 C for 4 hours and

conc%h{rgt\é@go 580\9%@) of & ]\?égg—ﬁls‘%%ldﬂlg%ggﬁgg%{ﬁéjp a_&fssom %%%&grsmxture

ture was evapora UCt
was F)ddilbcﬂ ke 13C, fstiasd foai11.0-2 @ I Hittoree taad thapdayte wakhudivoith n-heptane (2
lgr adient 0 WD 2009/ 081195PCT/ (B2008/ 051199 - 157 - to
VO

By apraquymy & Brlexahe C tpgive the desited phengsy acrlptiigpdidd
to dryness to afford the title conpound (10.29 g, 61.0
% as a colourless oil. 1FINWR (400 MHz, CDC13) 6 1.43
AcOIDH).05Y), and. Pbudn2 KR 0ve) ) wike hddddRid,a adssuré. rédctcﬁrZ’tﬂendl)c abalvz
(EF) 270 Mt 5 Interpedjate 54-7; Methy
phe@X@vacrmt%NgD@ Wae*taﬁg?@e q mixtgrop The RS PN&P §prefully inertised, then

10%YPd/ @I'(@ rﬁ%e %E Q&@ed(t%% % éﬁr&?%ﬁ{%ﬁg? %nde@ mtﬁdgn a P;dgg@eﬁ:&g?ghe

was synthesised from ne ronop
agltf(t(dASVakBMGdlcﬁwﬂn aml thaderogeic-amadsphert ovas lkechangakiluhylrogen three

time3 e Ny eniom virs) ogSrd |20 fmiar S L dig Fag i solution

was 38864 hitehd T fopt enwediy & dwaddenadfion dr i>¢w,tmé I%actlon
conmpound (2.140 g, 100 %9 as a white solid. 11

mix (Lm@v&as\/ﬁ{zered;@@gl $l)e Gke vay V\(aih_?epd wgl) Et@H@]q.Sm,) tbgtn th@ fé‘gate was
conc%gr| ated )111 vacuo %o &-%l_\liol,d )1—hepta g(lO\go%i_l’was adderg to p(recqglta%e (%hen
concentrated until toluene residue <1.0%, cooled to 0-5 °C, filtered, the cake was dried in
vacuo to dryness. The crude product was dissolved in EtOH:H,0=2:1 (1.09X of crude
product) by heating to reflux and stirred at this temperature for ~5 min, then cooled slowly
to 20 °C over 3 h and stirred at 20 °C for 1 h, followed by cooling slowly to 0~5 °C over 90
min and stirred at 0~5 °C for 1 h. After filtering the filter cake was washed with cold
EtOH:H,0=2:1 (0.18X x2 of crude product, 0~5 °C). The filter cake was dried in vacuo at
45-50 °C for 24 h to give the pure trans-ester product.

The above trans ester (1.0X) was dissolved in anhydrous CH,Cl, (12vol), NMM (0.57X,1.4
eq) was added dropwise to the mixture under N,. The resulting solution was cooled to -10~
0°C and stirred for 10min, then Tf,0 (1.36X, 1.2 eq) was added dropwise at -10~0 °C
(N.B. CF3S0,Cl can be appropriately used in place of triflic anhydride Tf,0O). The
resulting solution was stirred at -10~0 °C for 30 min, warmed to 0~10 °C and stirred for 30
min. (sampled for HPLC analysis, conversion was >98%). 10% citric acid solution (10.0X)
was added dropwise to the mixture. The mixture was stirred for 10 min, the organic layer
was separated, washed with 10% citric acid (10.0X) and brine(10.0X), dried with
anhydrous MgS0O4 (0.5X) for 2 hrs, filtered and concentrated to remove CH,Cl,. Heptane
(10X) was added and concentrated to remove the residual CH,Cl, (expectation <1.0%),

then the suspension in heptane was concentrated to 1.5~2.0 vol, the mixture was cooled to
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Exanpl e 64:
24( 1r, 40- 4- (4- (6- Car banoyl- 5- net hyl pyr azi n- 2-

wQ@ kdoplagnyHcycl ohexybacetic acid OH This conpOUGH20M08/951199
synthesi sed fromInternediate 64-1 using simlar
conditions as 20 described jjgsExanple 21 to afford the
title conpound (120 ng, 64.3 % as a white solid
1FI NVR (400 MHz, DVMBO) 6 1.10 - 1.18 (2H, , 1.49-

0~5 @aﬁd %%F!edzmé 30 16(%418%# lg‘ 15Hdé n%l%er%fﬁtfgl%?gﬁdéakg %vag brjad ﬁ%%%
Vacmh)n atR04A0 (A b gisk theBdehied BHiatdds, a ﬁhﬁe?sc(lﬂiH s), 9.18

Plnapﬂ g}o%m:séqrégga{( iH qgi)'j;@/m:é) 13%(5 0(2 eq)’and KOAc(g%SX 1.5eq) were
dlssgl%&-fm éA; é’N QSﬂ'V&@ e P@?P@%“@Xn@bfﬁd 201 ?5@2 (%g%X, 0.01eq) were

phenybcycl ohéxybacet a onpoun
add@iy ifhhesxtsmdwasctngassnd svithediregen. edsdtutaomdoiitee tnflate (1.0X, 1.0 eq) in

- 4r) - 4- ( 4- _ . . .
i B3¢ Gvan s afidfny miniuss 55 22800 Bhen B rosuifingsplsign yey
heatéd ﬂﬂ%ﬂiﬂ( LA §tradderof F4\Brs (Bt 8P sandple SRS HMLKOanalysis, conversion

Intermedi ate 64-8) using simlar conditions as
was 88 ¥ i Beedmixture eas fitethidatiea pad of 2bumicelbylase, hesivieiad) cerbon (0.2X)

was SRR GRGGHER by ERo RS AR Brgiigfor 353 by The
mixthr8wad dddledsth,4025@8C and?th%ﬂ fﬂt%fé,d alﬂ[)i,theZﬁl‘ﬂiﬁtewé?s &ﬁc&n’tﬂdted"ﬁ)

2.94 (3H, s), 3.63 (3H, s), ﬁ)729 (2H, d),
dryngsgd h(: 1qq1du§)soh(j_ wAs ggsql'gq‘.ci 1nC§tOA8: gtgi t(hg t(')§}: solgtion y@g washed

( Vot 84
gV 40500 FUTRN G Pt tnd bane Gk Thagrespiedygp sppacd
and bBficetinatad tmmjzom,dhmhelﬁmt(ﬁeéwoﬁ)s@w adoiel kanthe sokmdbated

m | ar _condi s 15 described i

conqeiraieFBBHIGED AT e OAFd AR ]c/c%'b #F E16upD was
addémo tﬁ@res@ltlﬁ% S(ﬁuﬂ\gﬂ 4R Ifegjtse'd% 503do %)3()4@94’%@1%@ \é\%l%?%&@layers
(a clgar upehiepianie, lam an(;ha gelﬂm;dus]abettcﬁn -legler)[\/:Ehmgrd:ptane layer was
separate(P h%{)t%ng (gr%vh])j I“%g aggedn[ the ye?fovvls)ily bo%torn layer and heated to 50~60
°C for 30 min, and the heptane layer was separated again. The heptane layers were
combined and filtered via silica gel. The filtrate was concentrated to 1~1.5vol and the

precipitate was filtered and dried in vacuo to give the desired boronate ester as a white

solid.

Example 65: Methvl trans-4-{4-[6-(aminocarbonyl)-3-methylpvrazin-2-vljphenvl}-

cvclohexanecarboxvlate

Ethyl chloroformate (245 ul, 2.54 mmol) was added dropwise to a stirred solution of 6-{4-
[trans-4-(methoxycarbonyl)cyclohexyl|phenyl}-5-methylpyrazine-2-carboxylic acid
(Intermediate 65-1, 751 mg, 2.12 mmol) and N-methylmorpholine (350 ul, 3.18 mmol) in
DCM (20 mL) at 0 °C. Ammonia (5 mL of a 7M solution in MeOH) was added. The
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o C-INC) I WD 2009/ 081195PCT/ GB2008/ 051199 - 159 -
dropwi se to water (20 nL) over 2-3 hours while

woregoaosiigd ng t he tenperature bel ow 40 C (ext er PEl/GB2008/051199
cooling required). The m xture was extracted wi th DCM
(5 x 50 nL), the organic |aygfy Was dried over MySH4,
filtered and evaporated to afford a yellow oil. This
was then purified by flash silica chromatography,

reacﬁbﬁ' Hl)?[ﬂreg&a?sdill%Weon N ng ortOfN tﬁe[ﬁ &%%ﬁé%ﬁﬁteg%ﬁﬁ e residue
ractions were evaporated to dryness to aftord the

was putified by)ﬁhﬁﬁmad)g(rabﬁ? eh:gmgétﬁtlBO %)‘VH&GGHADCI\/E‘[OS@W the titld
NVR (400 MHz, 76 (3H, h% 3.94 él?ﬁH’ s_)

comgowggl ((2§ﬁmge)’50/oﬁﬁ%qsqhd( MﬂﬂHMfo?}P@K et B4, Vet Y. 9,

y 8y ¥ : | NG 5
770G 9SG SYPHTE) B FRIEE Y £ IR )
2.10a1®8 J2H,rmpy r9i6di. g (AR 8n )5 1166) 1 438t )y MI3st. 60 C for 90

m nutes. The reaction m xture was evaporated to afford

crude product. The crude product was purified by flash
Intesineidiage 65+l 064 4-QauABEY Methetvicarbapyvhdydoliexsl phenyiP%e

Et OAc iin i sohexane. Pure fractions were evaporated to
methylpygazine-2-carhoyylicagld ¢t e 15conpound (0.340 g, 34.9

% as a yellow solid. NMR (400 MHz, CDCl13) 6 2.59

(3H, s), 3.94 (3H, s)=(8. (1H, _s); mz 169 (MtH)'

I nternmedi ate 64-5: (\S) ve§hy)... o—

2- (2-am noacet anj,goy- t ancar’e hydrochloric acid

salt 0 H 20CI H3N' 0% A 4M sol uti on of” Hydrogen

chloride (7.98 nL, 31.91 mmol) in dioxane was added to
Diathitopfopeshi@icd bdrocildride @96 tad)8. 32nmmpl) Waserddedbsl 4 dtingd solution

sol ILljtlon was stirr d ait anbi ent tenperature

of methy! gansrhd4maBeey XV GloBexRs caERy Ié@rmeﬁaﬁeéér?d 844 mg,
2.9351&1&0? ahh%&gﬂgﬁvﬂw{ét (61mE9P1 thhmHU?) i ééHa(6‘}ﬁ]§)ar¥TQ{ﬁ%Ph%ﬂ’the

Nl CN wasS use OUt fur puri |cat|o
reacién (iAitkl)c was condGOrated and the residue was triturated with ether to give the title

compound (751 mg, 72%) as a solid that was used without further purification; '"H NMR
39.04 (1H, s), 7.62 (2H, d), 7.40 (2H, d), 3.64 (3H, obs. s), 2.70-2.55 (1H, m), 2.66 (3H,
s), 2.50-2.36 (1H, m), 2.08-1.96 (2H, m), 1.95-1.85 (2H, m), 1.65-1.45 (4H, m); MS 355.

Intermediate 65-2: Methyvl frans-4-(4-pvruvoviphenvl)cvclohexanecarboxvlate

1,1,1-tris(Acetoxy)-1,1-dihydro-1,2-benziodoxol-3-(1H)-one (5.14 g, 12.12 mmol) was
added to a stirred solution of methyl trans-4-(4-lactoylphenyl)cyclohexanecarboxylate
(Intermediate 65-3, 1.758 g, 6.06 mmol) in DCM (25 mL). The mixture was stirred for 1 h,
hexanes (50mL) was added and the mixture was filtered through a pad of diatomaceous
carth. Volatile material was removed by evaporation to give the title compound (1.55 g,
88%) as a solid that was used without further purification; "H NMR & 7.88 (2H, d), 7.45
(2H, d), 3.63 (3H, s), 2.70-2.57 (1H, m), 2.50 (3H, s), 2.48-2.36 (1H, m), 2.08-1.94 (2H,
m), 1.90-1.80 (2H, m), 1.60-1.40 (4H, m); MS 311 (M+Na)",
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Internedi ate 64-6: (S)-Methyl
2-(2-(tert-butoxycar bonyl am no) acet am do) - 3-

wWo@bosasdat e A solution of Internediate 64-FCT/GB288/051199
g, 44.43 mmol) in DCM (72 nL) was added to a 5 stirred
suspensi on of pyridinium ch] pggochromate (22.99 g,
106.64 mmol ) in DCM (43 nL) at 0 C, over a period of
15 m nutes under air. The resulting m xture was

Inteﬂnieﬁfa?é%g-gz Wh@mra;tse-w&rl@&w}ahéWl)c%éoHMn%carﬂfﬁv]ate

Feact 1 U T At Ure was c€vapul ateud Lt U Ul'ylicss allu €UITIC]
(400 nL) and water (300 nL) were added. The suspension
was filtered throudl Iin flask was rinsed
with ether (4 x 300 m4 ang (30x 200 nL). The

washi ngs were 10fi I t ered through celite and the

SoufFANGLENPIILS GOSNt 40 A otion o
methyl thunERGA 2 (ZomopidpPandy) )phthe]coclghekancdagytyatovgrepared as

descERRO I e A ey COPOABAL 195 Tt oo Eratle e (o mL)

The PM&dutd ®ds Q¥rddl 8810 HikitSBhENEQPRIQAN RPN er (BIxU0 ﬁﬂ? The extracts
gradient 50 to 80% Et OAc i n isohexane. Pure fractions

wergyermabined poicd ted cqrmentrfyeda §Fshetcmdafpfrfadu¢t Whepmﬂﬁedtbyeﬂash column

chro% q@r eiu & 29 O-g?% t%gé#/l?ev)\(/ﬁg%lito (gé‘iflt %ﬂé ggrgao%ml 76 g,
66%§)as a§?1‘§cf3 1H11§“MRt8 7.93. ((Zﬁ d)317'|’39%iH &) 3 §9(112i &25 ()@Jzt 981()1H m),

q [ nt er medi‘at e
3. 62M§Hh§/)| 2 BR254 I, trn)b&ﬁ&ay}ﬁa(rlbbmbl 2081 HYalCEL ani uao~1379 28, m),

1o 36 G TIRTAE. sibRe B a BT oa Sol uti on of

2- (tertbut oxycarbonyl am no)acetic acid (18 g, 102.75
nmol ) DMA(ZSO m.) at anbient tenperature. After 5
Exap Me166sore, sedrf 411 6-6amdiio caplsp iy 3 -mpat V/lpvrazm 2-vl]phenyvl}cyclo-

9 ﬁch groxybut anoat e hydrochl oride (17.43 g,
and DI PEA (71.8 nL, 411.00 mml) in DVA
(230 5 n) was added and the resultl ng sol uti on was
stirred at anbi ent Perature for 20 hours, The
reaction mixture was\ dijd 0ACo;300 ni), and
GNL 0"@~;§; was added to
t he aqueous | ayer ich was re e act with Et0Ac (4

washed with 1IN citrycMcid
X 400 mL). The orgaflic extracts were conbi ned, washed
'5{9%2 09
thh*’ﬂ"f‘ H%&a%lﬂ %ggg%or at eg&f %?13 wca ?g %\agt?ogg Sorlﬁtéon of
rnethri trcdes- p¥{@e{6c(hm\tmaﬂ36nﬁb|-r3 Hﬁethgzllpmazfd 2ghpbéddyl ca
r omat ogr aphy, el u radi ent 50 to_ 100% Et OAC i n

cyclp BB Pl R S0 AL e 0 é{}@ﬁaﬁ%%vée@li%;aa%@ég(l mL)
and ‘ix)%te@w 9%& { R?tef; 04 h%&%ﬁ@ﬁ)ﬂ%x{&gwag cSheefiBated 1 Vaéﬁo 8nd I\/Rpumﬁed

yel | ow gl whi ch forned a soli1d on standi ng.
by r¢ve® Vatss HEIIﬁI$§ 0r8m1x 2lenh FHenahenek. GBurfiBigacke), w131 IZgna 10u

C1 8%31?5_1 éﬁﬁn@wﬁﬁ fi?ﬁ/h,?getélzgﬁe/ ?\)ilﬁr)d't'gig?veéthg gﬁ% i{)_l%lﬁlgijn? aﬁiazyellow

sohc?&almgl\ébo, HNﬁR @9@‘12@4 S 088 s), M?W(g'H 770 (2H, d), 7.40
5-tetramethyl-1 2-di oxabor of’an

(2H; ®; 2ﬂa@|ﬁ}(ﬂfﬁanﬁ1 DHEIGHL AR BLES (tDHBmyq 10-2.00 (2H, m), 1.95-1.85

Tr | I pho ate (1.05X-1.06X) was added
QH&P%H\%%%“&E% @hi@@ﬁ%@d sol ution of 20 t-BulK
(0.70X-0.71X) in 2-MeTHF (10 vol) at 5-10C. The
resulting solution was stirred at 15-20C for 3.5-4.0
hours. The reaction m xture was cooled to 5-10C and
DI PEA (0.81-0.82X) was added to the reaction at
10- 15C. 4- (4- Hydr oxyphenyl ) cycl ohexanone (1.0 X) was
added in portions to the above reaction m xture at
10-15C and the resulting solution was stirred at
15-20C for 3-6 hours and then sanpled for HPLC
anal ysis. NH4Cl- 25sol (5.0X-6.0X) was added to the
reaction m xture at 0-15C, and the reaction was

hex
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guenched. The organic | ayer was separated and the
aqueous | ayer was extracted with 2- MeTHF (2. 5X-3. 0X).
wWab@ons9dr gani c extracts were conbi ned and waR¢tEGB#MOBIS1199
NaHSO03 aqg. and then Nad -solution (2.5X-3.0X) tw ce.
The organic layer was concenjg@ted to 2-3 vol and
n- hept ane was added to give a suspended sol ution, and
the above m xture was - 162 - concentrated to bel ow
ﬁ@&fmzt MyTHF residue to give a suspended sol ution.
was cooled to 0-5 C, stirred for 1.0-2.0
Othdr, cofripbtiedsedhiain Hateecn alede ba phedsses himlogdis |Ddi thioge {&cribdd herein
... Dry in vacuum at_ bel ow 45C e ired
are %ﬁ% ﬁ@ﬁﬁ%& vhie %%@Mmyra@ Aafﬂ (r@et%s%p eag %ﬁ%@ﬁewd
2- (4((%(@ Qadba f—‘ 3 %d&lﬁfét%ﬂaﬂ QSﬁH{a theRet %l%ph%ﬂﬁ?ac%th@ acid,;

e phe xyacryl a add the  m xture
2-(4'Ffecareanndyds3, Smdanﬂajrlpﬁatlhyz }’ll)réf‘ tymdxphcrt}énl Ve Rl Aaxd and

24 RN o G oy 1G-S ot RO P e ek 4
t he nitrogen-at nosphere was exchanged by hydrogen

three tinmes, and hydrogenati on was perforned at 1200
MMMMBM The resul ting solution 10 was stirred

gﬁgat gc?hate2 ?—g, E%¥l%4$h]l§ro-%aglﬂ3 ncé‘msiﬁ% ymgq}vge r#‘é' ¥olng of VVZES%

washed with EtOH (1.5X x2p, then the filtrate was
concentrated in vacuo to R-3 yol ,cin- heptane(10vol) was
added to precipitate, HEfen Fontentrated until tol uene
residue <1.0% cooled to 0-8§ CAfiltered, the cake was
dried in vacuo to dryness” Th¢ crude product was

di ssolved in EtOH H20=2:1 (1.09X of crude 15product)
by heating to reflux and stirred at this tenperature

A sdsPénsida dTilAterit@mte 03 %@8 ? 034503t Amé0Gn PUSIphSruk ok @hlorlde
stirred at 20C for ol | oned by coolln slo

(1273-mL.d 369843 | gamed) pvag .héatg@ a3 wdepniroget fﬂr thowr thAﬂtcesaled to

bl B Pt b, SR RALERATR (T i vigogous

stirrfnigl Meeping eectemporatlive Betwicen VACUand R0 40 BR: Giftere v% thert extracted

he pure trans-ester product. 20 The above trans
Wlthg'%% 55(&2 0% wa%le@ oy aiel SsataratgdRrme sad CF@@.’[@Z(MQ%4 jnd
eva %d%a@@fd %ru‘éie u\é@q" had g %&E%ﬁ? ﬁrﬁ?etd ﬂgsﬁtsﬂfcg
N2 Ther tlng o) |on was
chroamtb g dphyr eldtibm graﬂi&m tto 2o rEtCDAZOn (soh&GXe. Purd fraq)omaeere

added dropw se at -10-0 C
VoI bI IR P 3 ¢u i 0N SReRPBRATT 61/ el gl ofl which
solidifidPdn sthhi@ingSr esul ting sol ution was stirred at -10-0 C
for 30 min, warned to 0-10 C and stirred for 30 mn.

'H NMBr(ﬁD@MH@ CIMELID &A43AI(3Hi 8, 2. Prbsyi2on (Al s)»>980(2H1 Qpan/z
215 +Hc acid solution (10.0X) was added dropwi se to the
d The m xture was stirred for 10 mn, the

organi c layer was separated, washed with 10%citric
taC| d 10 Ohaindhbrl ne(310 OX) dr| ed W|th anh drous
A ) 3 ~ YL AL

0
9

renmove CH2Cl2. Heptane 30 (LOX) was added and
concentrated to renove the resﬂdua; CH2C12
(expectation <1.0%, theroth | sugpensi on i n heptane
was concentrated to 1.5-2.0 | the m xture was
cooled to - 163 - 0-5 C ard stirred for 30-60nin at
B )
A sty 80 S dchloh e flhn JOBaRSER (7T 1, 9509 0F Bl M M
to Iitermeldiaty hé(ﬁ)ﬁlﬁdg 23654 99 eghal) agdst8¥¢d at rébre Ct)mperature for 15 minutes

TBAF(Q. 13X, Q.2 and KOAc(Q. 38X, 1.5eq)

thengyaraid 40 T q f%%ﬂ‘iﬁfs“%muw& Rmf %@OQIH s tgero%emy added
and PdCl2 (0.47%, 0.0leq) were 5added. The m xture
was degassed with nitrogen. A solution of the triflate
(1.0X, 1.0 eq) in CH3CN (7vol) was added to the
m xture at 20-25 C. Then the resulting solution was
heated to refl ux and stlrred for 16 hrs (overnlght -

o o 1Nt A~ NN A o
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Exanpl e 65: Met hyl
trans-4-1446- (am nocar bonyl) - 3- et hyl pyrazi n- 2-yl | phen
wQ@ klogpglighexanecar boxyl ate 25 Et hyl chl or of BCTY&B2008/051199
(245 ill, 2.54 mmol) was added dropwise to a stirred
sol ution of 6- {4- 7.
[trans-4- (nethoxycarbonyl)cyg?ohexyl]phenyl}
- 5-net hyl pyrazi ne-2-carboxylic acid (Internedi ate

and ﬁﬁl the 176%13t1 mm?s)zhe%%d&?j) >gg&%ﬁbd1? E%%EESPJ Q&%lndf gﬁr( @ﬁeﬁ%action

was Offcnaul[cd 0 tddl Gmamblehbt@h‘lpem&e aldexdhporkiog to -drﬁr&és to afford a
reac n1xture allowed to r p over t he

VlSCWILJ Wit e s PR Fos Lt Washe Eeﬁ% 19k layThe BEM was

thenQﬂ{e%%PM §@hyﬁ1?e|rét{ éﬂ&gco‘ﬁ'béd%ra%dltg%ﬁwﬁpﬂ h ets%nw% 's%@%,tv%lgch

I'e conmpound as a solid
was (triﬂulrat@y witB 1 (18Etm¢/ 18G- ﬁpxahe'(%q i) tes)fford. eﬂtyl oAiddraky;3,5-

dlrn?tgy_‘ 1 é Ffiyéir %11%22 E:ir oxﬂ%fe (§%77 0227115‘5 % élglrenh)’ so%l'd6¥he mother
llqoﬂ{s %‘r@-th%ﬁ p(u%f'{ed H? ﬂasjﬂ $lcalonfSnitBEaphy (eriert3tom 20% cthyl

I nt er redi ate 65-
acetae@m -hgxanato- 841% mhm@(mbmm dira¢tiny cophaing the gesired
proc%l%{ Wi Jef)’c%trlgen}t oﬁed émg ?Il Gr%%lw Ir gcﬁﬁgl%rlat d v&(iﬁg%small V%lugnz of 1:1
Etoméo)he\e@ﬁe adcfﬁdd R t&leSdolm’p’oﬁﬂd DOV MOT,) et hyl
trans-4-(4 ruvoylphenyl)cyclohexanecar Oﬁy
Mangppgsg ,dtpé;éﬁ%\(f gO sbwas adled toy suspengomptthylfnbydroxy- 3 5-dimethyl-
7 ( )
45- i?yglrppyﬂg%ﬁbt heahgoegct [ %12}% )g(t?%r e V\r%oél {(?:lo]?l@en lrgg%e amb ent
temﬂsdnﬁufe@vmig elsmmsa 2 PCtenotht el Wictrbaciohevastsarrgd e lt()hﬁmutes then

le co 7 729% .as a.solid that se
War‘%?é ﬁl" TPACiRR| |Vé?% InCOPNIRIRSA 8% a@f’w\’gﬁ ﬂ.gg %fd
Man%a@%e Qi?d?!’lded&las a7ddé@ algd?!ﬂe ré@ctlor’% st)@ﬁe({ R h%thsat 3?5) °C thﬁgl stirred to
coolo @B}bncn%n(pmtum Thelregaloll &5 t@l&ifbd ﬂn)rqugh 16601 546 of sikiga and

wasihtiegh 8 oS L e e fiment Bhaly gt Bi@Ac. The

fracéhk, word tﬁe’h' o%ﬁrﬁﬁféﬁ%ﬁd Yedhicd il g 1@ gile An Refbl QX Aliridr (/ds
11) - one , 12.12 mol ) was added to a stlrred
slurrges] 91308 mnlgpf héthH9)|AC/ISO hexane, filtered and washed with iso-hexane to afford

a tay, anecar boxyl ate
the 4R L BRI P E LA R ™I °F Y bow (25
'H NIUR. (400 8112, DML O) 8as3 ISBH, t)ed 35 @3H 1s) . 5O etangst. C{E@H,)q) 11.93
was added and .the mxture was filtered through a pad
(1Hgy: 4izd08kNEdDus earth. Volatile material was renoved
by evaporation to give the title conpound (1.55 g, 25
3% t t her
Intepur & ati@g a6tat|;a§%|1§odoe ﬂi‘é}l\/%r@@ %‘% ??l%cﬁn'hg ?%ce&%{% (2H ).
3.63 (3H, s), 2.70-2.57 (1H m, 2.50 (3H, 5s),

2.48-2.36 (1H, m, 2.08-1.94 (2H, nzﬂ 1.90-1.80 (2H,
Intemp’ediate;h-m 12402-(tegt-b b o)propan®nido)-3-

di ate 65-3: Methyl
oxobithfib - (4-1 act oyl phenybcycl ohexanecar boxyl ate HO /

Sodi um hydroxi de (370 ng, 9.25mvol) in water (2 nl)
was added to a stirred sol ligi g of nethyl

trans- 444- ( 2- br onopr opa€yl ) phenyl i cycl ohexanecar boxyl
ate (prepared as 5 describednin ®atent Application
W)2004/ 047755) (3.264 g, 9.25 ) in DVF (10 nli).
The m xture was stirred for 4 1 nutes then extracted
wth ether (5 x 20 niL). et racts were conbi ned,
dri ed and concentrated. The crude product was purified
by flash col umm chronmat ography eluting with 20-40%

Et OAc/ hexanes to give the title conmpound (1.76 g, 66%
as a solid; IHNWR 6 7.94 (2H, d), 7.39 (2H d), 5.29
(1H, d), 5.08-4.98 (1H, m,
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103.62 (3H, s), 2.68-2.54 (1H, m, 2.48-2.35 (1H m,

2.08-1.94 (2H, m, 1.90-1.79 (2H, m, 1.60-1.40 (4H
worpgoosnass (3H, s); MS 313 (MrNa) 1. Exanpl e 66:PCT/GB2008/051199

{446- ( Ami nocar bony1l) - 3- et hyl pyrazi n-2-yl | phenyl I cycl o

hexanecarboxylic acid 15 _}4g.hi um hydroxide

nmonohydrate (42 ng, 1.00 mmol ) was added to a stirred

sol ution of nethyl trans-4-

A s A BN R T 5 05 Aand 5

butob(ycdtrb(ﬁfjle(rﬁmﬁ)p)ropaﬁbﬁ acild (1690 gy&D3BEt7anmoD. Bhamjxturdftasrcooled to

25 K0P r DL o0 ekl e SUALS AP (a5 R Bt s

the & Gmé'%ﬁ%en@@f y%tlﬁ’ﬁﬁl‘éﬁﬂlo%é f9 %P%a&@dﬁe@%@llo%éd‘ ‘t?yaethyl 2-

eluting wth 5-95% acetonitrile/water) to give the
aming- ﬁtoeoblttanmatmliosaklt@saytdlStmeAPsﬁt:neml e, ﬁzq JO9%g. ChemNRRO$ 3017-

302&(9%@% %5!’592)78 t}ﬁ& el T}&FZ& {Tl;jHT ggx%waéﬁzt}ﬁ'»fed at-25

°C fér Y m?rm%e@ a(nli'fhennll:ft téd whin 2o BbiedtHe satuke §0crhicBP Thékaction
1. 0 (4 m; M 340. - 166 Exa es 67 to

was %)g'enotlp% wthmd&ﬁ i3, antreihd WAhE Dder(3 reib) Pyl the ceebined
cxe Y RIS YRS EATH ST T By e e

filtekddping réyépo%tydl Joaredrtl @nﬂi@lp@oduct The crude product was purified by flash

2-(4-(4-(6-carbanoyl- 3, dlneth%(gxra2|n 2- ylgnaphtha
silicg ﬁhrpnsaj_()%mypl}lg@@gtaélegﬁtho 80% EtOAc in isohexane. Pure fractions
Wer€ élﬁl;t/e%ﬁfd rfégégg)%/a%té&% éfhg N ﬁ%ﬁ%ﬁ%‘cﬂb&lﬂgﬁlm%)pﬁyﬁﬁﬁudo)
3oxbb@4he£6(h50@@ﬁ&yﬂéﬁ 5-di met hyl pyrazin-2-y1)-3',5 -dif

| uor obi phenyl-4-yl)acetic acid. Alternative

Preparations Internmediate 1-4: Ethyl

¥¥iabe 0 NC Et01

g, 1365.93
LM&M@Moxychl or i de (1273 m., 13659. 31
mol ) was heated at 90C under nitrogen for 1 hour then

cool ed to anmbient te re, he reacti on was
cautiously added ‘ [

4 hwyi gor ous
15stirring keepi ng Mhe & e beémeen 17 C and 20
C The m xture was then extracted wth DCM (5 x 2.5
washed MAth mat:r saturated brine and dried over
Powggli?gi)oand G or a&ep(gr%t I?g gfgfl S E\%% & qrif?dglgcotne p-OI-I’htleOIl to

Integmeﬁﬁ@é PQF(EB*% 1679 0hAS) S %@Llﬁﬂﬁno@ (19 rgﬁy/ﬁtaO@@%nHé} nitrogen.
i sohexane. Pure fractions were evapor ated to ryneSS

The repultinigonspenkien tias lserredatpdia doy 2bmingites7 A%pich prexvipyitatd owned so
ol L. whi ch 20soli dified

on di.n

the g by e i deffc S PER 8 40 il ting) Foo.0 m)
and ﬂte‘l’@su(lt%fé sdﬂﬁtlonf‘gtlirea A ﬁﬁ'th&r 20 hifulsTREirabeing ©dapdritbyto

%‘roxy 3, 5-di et hyl pyrazi ne- 2- car boxyl at e
dryness he resulting solid was partitioned between water (50 rnL) and EtOAc (500 mL).
The aqueous layer showed a pH=4~5. The organic layer was separated and the aqueous re-
extracted with EtOAc (2 x 250 mL). The combined organics were washed with brine (100
mL), dried over MgSQ,4 and evaporated in vacuo to give crude product. This was
recrystallised from hot ethanol (250 mL) to give a yellow solid which was washed with

ether (100 mL) and dried under vacuum at room temperature to give the title compound

(4.82 g, 79 %).
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O HO NOI 25 A solution of 2M Hydrochloric acid in
1, 4-di oxane (1177 nmL, 4709.97 mmvol) was added to
WO paoeosiol ate 1-6 (745 g, 2354.99 mol ) and stPCT/682@8/051199
roomtenperature for 15 mnutes then warned to 40 C
for a further 40 m nutes. Pyjqi ne (6500 nL) was then
slowy added - 167 - and then the reaction was heated
to 80 C for 2 hours in the presence of air. The
h t [
enp‘%gﬁﬁﬁgﬁg%dﬁgggb gdlﬁg ryné ﬁ?g ﬂﬁ5170-178
(1va;aq<ms- DRT (4H, hn)s 2%5(2Hue)oer5@e(giHl ), DONIR, 55 i29 @Il s), 7.36
washed wat er %% d% he DCM was then dried over
(CHnhsSGa7 (Fhily 9 et-et (AhdD coPt eldl. satld P& @HasHor d an or ange

A D U SRR 5 ke i o
{trafs-hy4 @ X rantoyl-3,5-dimethylpyrazin-2-yl)phenyl] cyclohexyl}acetic acid.

di met hy1- 1, 4-di hydr opyr azi ne- 2- car boxyl ate (127 g,
27.1 %9 as a creamsolid. The nother |iqours were then

yhphewtlptveloheod aegtane) . Fr actions containing the desired

product were concentrajed and the residue was

10Et OAc/ i so- hexa

g, 1.948 % . Manga G

suspensi on of ef, 6-hydroxy 3, 5- thyl-

4, 5-di hydropyrazi ney 2- carboxyl ate (121 g, 610. 44 nnDI)
at mmlantemmrMUmagvnw rise

in DCM (1.8
A Solilrllt@ne@fcﬁ(-%?ﬁ‘?rg Tiemetbylpy Tasincwasarkexanidey Sﬁ@lntﬂ)‘nﬁﬁhﬁtﬂ 7els4) (3.15

f
e R
yl)phktr@r)k)lcszlﬁohml)achﬂz&el (san dntehmedmm 8N(6sad g, r1ied 7framoll alndur
et R T o e g S B
Wate?'(k(') Q%I?rw\ﬁexa%ggedt%*&% Qaih%ﬁ Iaf @l i— b‘i’g(d gahgnylphosghmo)ferrocene)

Et OAc/ | and finall
dichfaragzl ladius(We f@69he ). &omiiohe dT la:rrdaqtled umosturqiweabeated to 80 °C,

wna oo 1B S POl s GALRBan Gy el H1Ghed o

I 4tQrcainti Ok, | triy 8 pdt
IR S R s ) T

wate(r:ﬂ;ﬁo mY.) and Eg)f(;@(QSOgI}L) Thg @at@};ys{ wa) filtereaft fipH) thg)biphasic
rmxtéllr Bér anic paha @ wg@setpﬁra e%h- a}% wasﬁ%(F \B{r{g g)rlaa fleo:% rg%f, %rled

(N aJS'OL?ﬁIﬁE@a@I)@teH &he Etitélproduct was purified by flash silica chromatography,
2-(2-(tert-butoxycarbonyl am no) pr opanam do) - 3-
clutign @&ﬂﬂ%éé@ 80%d5t)é>ﬁa ip isqlegrne. o g siligyleolimmp K ugs fractions

el TR IR D 05 P 08 o

R TR erasEDE (161637 (F9968d 47 TR 73 - 186

(SHadsleds AH gy, 2243 @HNYY.e873 (3H, s), 3.28 (1H, s), 3.60 (3H, s), 7.35 (2H, d),
7.58 (1H, s), 7.64 (2H, d), 7.97 (1H, s); HPLC tR=2.53 min.]
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the second equi val ent of 4-nethyl norpholine (900g) was
added foll owed by ethyl 2- 5am no-3-oxobutanoate
waomylsiies salt (see J-P. Genet et al, Eur. J. EXTGB2008/051199
Chem, 2004, 3017- 3026) (2700 g, 8507.78 nmol)
suspended in THF (2.5 L). Thpygd xture was stirred at
-25 Cfor 30 mnutes and then left to warmto anbient
tenperature overnight. The reaction was quenched with
ter (15 L), extracted with EtOAc (3 x 5 L) and the
mbi ned extracts washed with 50% saturated brine (5
The organic |layer was dried over MgSO4, 10filtered

L)
and evapor at to afford crude product. The crude
L. prgd%?pq}dﬁ Oggqrrlwilae >,@§amﬁy§rﬁ0§vt}qa ¥AEFRPEveR WY Aphg;drug
ther&fution gradient 50 to 80% EtOAc in isohexane. Pure
fractions were evaporated to dryness to afford ethyl
2-(2-(tertzbut oxycarboryl no) propanam do) -
3- oxobut ano (18%0 g, 3 :
24( 1r, 40- 41 4- ( 6- cax banp %- ) KyNE;
yI)phenyE%yc ehexybaceti c 5 P wdered pot assi um
hydroxi de (2.°81 g, 50.10 mmol) was agded A n one
portion to Internediate 1-8 (6.37 g, O mmol) in
tert-butanol (150 nL) at 40@punder nitrogen. 20 The
resul ting suspension was stirred at 40C for 20
whendimut es. A thick precipitate fornmed so the reaction

. enched,. aceti¢c acid (4.78,.nm., 83.49 [) i.n
Ringh R AT ETonb T s iRy spdh oo pbatifheed on
an al@ilabRe daidnh@6m Y ok Y 1L siefiRksts RRicpen RMAP 9f1adtedi b linear (1-

ss. The resulting solid was partitioned between

dryne
30)alkyler2-}Gntkenyl) (Ad)atinmab ({360alkeyy. mpthoxgmetulgniag ard cyano;
)(B§R?$nga pH=4-5. The organic | ayer was separated and

t he aqueous re- 25 extracted with EtOAc ( 2 x 250 nl).
Ringd Bés ¢dmhichgidnosgRing Esisweti dinked (tadiudinghinks ivivahé 36006 silgdjacent

dried over MgSO4 and evaporated.in vacuo to give crude
atorpsy) &g selectedh fromppaidingiyly Srandiylsdiorhendyhsyreldidnol (250
S i L D AR e r e A
optignallg stbwittted be ax evplableca(bbn82org by v8e o two subtb@ents

indehergtshily sfoctpipmyio: smpes: chanpel Jalkif, CoQatkstit: 7

. % ] 3 ; 2.73 (3H, ,
sO4 ula{ A onbyfh(thaply, 2,78 (51, o),
Y1 igly dirget dgnd bedwesy RimgiB 9ad Rirg, C oY 1 18 -O-A-Snek t NRg- pbewsin Ra is

wWth a set . val ue of approximately 225C has been
hydigp Lo PTR gk

Y, iS} S whéfkid Hrs QasriBa Ry ¥ & 15rkdil ABthb ¥hiY t@aBbi atdnyds) PH@Ring
yl p¥plohexyl}_acet|c acid. Internedi ate 1-8: nethyl
C ampY 218 lipkyd af-qpadiagentgphapsiorn & ¥. g kagiBil pyr azi n- 2-

. vl )ph ; . ' : :
nis YL RETYRENS) RO con /D AR KRl ypen ine
1,4-piéngTeire dh dRéngAT iAW -AS clBodkarkbsOthanar® gr, 6-feinbyted spiro-ring

2-((1s,4s)-4-(4-(4,4,5,5-tetranmet hyl-1, 3, 2-di oxaborol a
systemn 3s fopme e pehBine & i tgHEkGfacet at e (see | nter medi at e

i) A 0 LS S
chosen dronat4e6C)c3Clodlkals, (WeH€)iggaaiade bed (B &2 Qxiudyicloatkaoé each

(1,1 -bi s(di phenyl hi ferr, - .
o AP TR B Eh SRRk g oo b
the Z-%gﬁt}lin‘i’f[g %Pgﬁﬁ,%%n@@%ﬁ%@%l&&e@@o&hyﬁf& (14098 N1-

an ef t sti'r overnight for 16 hrs. The reaction
4C)atkoetyLand (hef€)alkpxx@dt@alkglbol to room tenperature and

t hen evaporated. The crude product was partitioned

bet ween water (250 nL) and EtOAc (250 mL). The

catal yst was filtered off fromthe biphasic m xture.

The organi ¢ phase was separated and washed with brine

(100 nm.), dried 20 (Na2SO4) and evaporated. The crude

product was purified by flash silica chromatography,

~— NN L NN - o o o o o SN

Claiff@
— COU
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30

- 170 - dains 1. A conpound of fornula (1), or a

phar maceutical | y-acceptabl e salt, or pro-drug thereof,
W®G20000301p§2 (1) wherein Ring Ais 2,6-pyrazi neCTGB2008/051199

3,5-pyridindiyl or 2,6-pyridindiyl, each optionally

substituted on an avail abl e_ pgrbon atom by one or two

substituents i ndependently selected fromlinear (1-

103C) al kyl, (2 3C) al kenyl , (2-3C) al kynyl,

(1-2C keny ; : C e =
or Rgnk ég a@b%l_ln L?]Qﬁé’ nﬁges%% ghg%g?grg %hgﬁgce%}' ?@&as) éné Se158ed from
phergiledel pﬂy&tlndh@b; pip&ddfmgd]lyl NKisnked @0 Yhepipaasnaliylatjirackylt

thlo@}ﬁnggi g 13§ elﬁzgarcz},)&?ﬂt {],1%1@0 élz]gl{na@z)p?dly]b %gg%gmiyly }sothlazoldlyl
pyra‘zmdgééﬁdi Qi%hoyclowmg@xgﬁéah | i sothi azol diyl and

pyr each opt | onai |y substituted on an
eaclm/fmolnal}bjl' wbsatrutﬁdmnaatnmbgble pa’bar atowobysubst fotiusmbsstuents

mdeg%ﬁjc%%‘? gc%tlec}/ 3 AR g[m? 'Br%l%'o O@é?%ﬂ i 34@%1%?1” 01-4C)alkoxy and

1-4C 11%})5,@13,@ kand (1-4C)al koxy-(1-4C alkyl; Yl is a
( ;}?frect bonzér{bygtween Ring B and Ring C or Yi is -0-,
Llsag.lre@trboanqang{é;-Q n-SRarrléth,ydr ogen or (1 4C) al kyl ; 20

pis H?(wb%n LgsCHgl)rect bon: c??r Fbi an(li §v cn g{lbr ) RC 4 d R& lre eac%d

e carb fom*as Y
indepémteady 8 droperdel aczmtalk«;msm a@ﬂtﬁﬁz b Hﬂked o datHeg td?Jforﬂﬁ a (3-
Is Oor nis 1 en Y1 is a direct bond between Ring B
6C)wi@aliyhdn& and when Ring B is 1, 4-phenyl ene and Ring C
Ogl t r

Zis S0ty O ENELAR NG icrd Bk B gy BT CpTROREL Bl b and Re
arc iAB&ienderlyi sieleatedlfrdrm hkdrdgdneanell (l]ldﬁiG)glk}yl mbschuil a4(t)hkky]sgﬁep may be

adj acent ) ring or.ring.system chqsen from
Optl?%”@é)f@wts% K SHEOXY - A RIS %;b%r ot chior

vie| I n t it .
e R S L SR 0r
4C)edk@m datrning gtdwp defipethataivainmy @rqp@pnalbysubstﬁuted by up to 3 fluoro

atorSep b o el TR Ry (e ko Tt
SonRO8RLOBIAOSIETI ERRRBLABR0 - 171~ or Fmg C i

i nked (excluding links via the same or adjacent
atons) ring selected from phenyl ene, pryidindiyl,

2. pi RELd djqéﬂu%gtoﬁ lfo%lﬁllla{ g}fﬁj ?tpgilltr%j%agla%% ﬁ}rl %éé ?a% %Jait or pro-drug

furan

therédf] @zaddiehicy lin Clleﬁilndlt’;lmlefﬂlryl i SovaOI di yI
i sat hi azol dg&/ razol di yI and
1

Rlngiéalbgéywr@;[l yl, é] h@%&%}’ \or Q—,g&réﬁn@pﬁ p@ﬁha(pgtl)pnally substituted on
an a§é:i id daliihit b g%n@%?‘lﬁlf@ b%tl&llgﬁlkg Nuls! @%I‘P({Qnﬁ? Fé’ipct&? frbMUfnear (1-

sti1tuents I ndependent ecte rom
3C)aihjllo(2e3 Chtlenpl, (2 yﬁlﬂxbkyn@lll, (Mﬁk)dtlk(yyty, nicthok@athyb ayniamand cyano;
x 1sUO 4C)Sal koxy(1-4C) al kyl ;
Ring B is 1,4-phenylene or Ring B is a di-linked (excluding links via the same or adjacent
atoms) ring selected from pyridindiyl, furandiyl, thiophendiyl, pyrroldiyl,
oxazoldiyl, thiazoldiyl, imidazoldiyl, isoxazoldiyl, isothiazoldiyl and pyrazoldiyl; each
optionally substituted on an available carbon atom by one or two substituents
independently selected from halo, amino, cyano, (1-4C)alkyl, (2-3C)alkenyl, (2-
3C)alkynyl, (1-4C)alkoxy and (1-4C)alkoxy-(1-4C)alkyl;
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Lis adirect bond to Ring C -0-, -S or -NH; pis O
(when L is a direct bond), 1 or 2 and when pis 1 or 2
WERRA/081e5 each 10 i ndependent|y hydrogen or (1P@IZGBRI0$I051199
or RAL and RA2 are linked together to forma (3-
6C)spiroal kyl ring, Zis carppxy or a mmc or
bi oi sostere thereof, hydroxy or -CONRbRc wherein Rb
and Rc are independently sel ected from hydrogen and
Y, 1§ }gﬁ@t%lohd etw‘@@ﬁ B aﬂ(ﬁ( g@ or ¥, QUISH.-TRY. op enpat W&%H Ka is
su tute car OXy oOfr or bioisostere
hymbgaiaqﬂzubﬁﬁw tl wherein any carbon atomin a l'i near
al kyl, (1-20C)al koxy, -4Q) al kyl or
Y, lac@% BTt iy @ @ff sap I&iﬁeé ﬁé C 4189 éarhalgx afggn as Y1 in Ring
C aﬂapiq lenlﬁk&cyatsdﬁﬂdcgﬁttc%ﬁooﬁmtd{ﬂ td 9, #h RingQs;0 atoms; with
he proviso that the conmpound
nis ()4>r (4s [ 8hcaYhanodireqypondibetwRen Ring B and Ring C and when Ring B is

1 4%%%6"%' %?\ Cl Ef@y&%)fsyc %Ean%msodthlat a XCléJ gl%l%bel% splrél_\ -ring

syst@iad fomgeat i cal | y-acceptabl e salt, or pro-drug thereof,

as claimed in Caim1, wherein Rlng Ais ' '
RmQCes py-hnkaddeydludigg inps)/vla mefﬁanmor@ jagerd afoyirs) ding OF ylng system
chose o§4té cyclloX]tkgtlijebz’} lbﬁbefcl}l a%kain% gvc? gé g%n)?ncgy%{o% dne eag:h

optléﬂa(l)lm subdig@ed 6d an 3@)iRAbkWarbohZitait,) 1ﬁblh@ﬁg|the ring carbon atom bearing
2-3C) al kynyl, (1-2C)al koxy, methoxynethyl, anm no and

the Zyapaininsigup.dy=pe sH St@enhﬁ%ctgi fr@milydr%ﬁeﬂy‘i%ﬂ%r(l-

| cluding links via the sane or
4Cﬁﬁ%ﬁ§g§ﬁ#§ 9k9£$?ﬁgﬁ%%?%cted from pyridindiyl,
or R]ing@ms'ja &#hnﬁeﬁl(@ﬂﬂl&hﬁ@ Ltlhks Wiy theohohie i adjexdanr alﬂoths)'hng selected from

t hi azol dj I m dgzol di 0X zo d|y
Phel}yé?ﬁehp%(%iﬂ%‘/‘%}b’kr PIPSH mﬁwgﬁohﬂaiea ngpyii tBieRhendiyl, pyrroldiyl,
oxaMRSHE HisdofHy 0Bz ANF!, |1s%§la£ol&1§r[ @Qﬁhl%&ﬁbpﬁlaﬂﬂ@aﬁﬁd&l\m
substituents 301 ndepéndently sél ected ffom ha
eaclmptmallmyﬂn@tute(dbn@) avaldatile c{rberB @pal tyeuyyto, fo(lﬁsubstltuents

indfe Bttt EpeT R o lroatats Shey f XA (EAG ey and

(14@??g”g@1w@ ®kyti ng B and Ring Cor Yl is -0-, -S or
wherein Ra is ngdro en or (1-4Qalkyl; Y2 is
IJSﬂ@@H@ﬁmdehBﬂéaﬂ -i$-2roNH3, and Y2 is linked at the
81 a | Y. t
p is § a,n a %g(g \ﬁ] ]ga?sbloﬁ 4 n(g)inI# £ &r a%hq;n(%:ﬂgndeétlyéyhllorg gr@ 4Cr?alkyl

or Ri*5arld Mﬁeﬁe Mﬁkecﬁtogetﬁetfts €brnbo (&%C}s@wsaﬁyﬂl@ B and Ring
C and when Ri ng is 1,4- phenylene and Rin
Z1s carbgy ey%nwalwrbéow@@ﬁr@ Higteod Ty drasy B (REMR g%@wherem Rb and Re

are LR AAEH Ao e By BT (TSl S A QRS roup may be
optiarallyisnpstsytsd bycahoseor 4 nmnc(odc-tﬁ@czs;mé tjmtdoeﬁ,n e
bIC cl oal kane and - trjcycloal kane each 1
and %ﬁf@&h%‘m raaReT iy SECR VOB L EeEntn ‘?%Pgﬁ‘? ge
4C)élE&an%mh£’ %rcfu'pn&ﬁﬁ@d BRRe MBBLREAOIAG &BStituted by up to 3 fluoro
Z-contai ni ng group, by one sudbstituent sel ected from
atonydr oxy, (1-4C)al kyl, (1- 4C) al koxy and
(1-4C3a|koxy(1-4C)aIkyI; or Ring Cis a di-Ilinked
(excluding links via the same or adjacent atoms) ring
3. Selseedmisbuntl @MGRRIYIIANEs clRinydddh @daid] 1 oP2 RE i phafigbedtically-
N-linked to Yi, furandiyl, thiophendiyl, pyrroldiyl,
accepGbicasebl efi yp-dregibgresfidi yl . i mi dazol diyl, isoxazol diyl,
I sot hi azol di yl and pyrazoldiyl; each optionally
substituted on an avail able carbon atomby up to four
substituents independently selected fromfluoro,
chloro, brono, cyano, (1-4C)alkyl, (1-4C) al koxy and
(1-40C) al koxy(1-4C)alkyl; L is a direct bond to Ring C
-0-, -S or -NH; 20 pis 0, 1 or 2 and when pis 1
RRA2 are each independently hydrogen or (1-4C)alkyl
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or RAL and RA2 are linked together to forma

(3-6C)spiroalkyl ring; Zis carboxy or a mmc or
wWherevssgdere t hereof, hydroxy or - CONRbRc wherRBCTIGBR008/051199

and Rc are independently selected from hydrogen and

(1-4C al kyl, which (1-4C)al k43 group nay be optionally

substituted by carboxy or a mmc or bioisostere

t hereof ; 25and wherein any carbon atomin a |inear

(1-3Qal kyl, (1-2C alkoxy,y(l1-4Calkyl or (1-

4C) al koxy cont ai ni sup ble above may be

optional ly substi UR+s

conpound of foripep i

or a pharnmaceuiA cally- 30acceptabl e ¢ or pro-drug

t hereof, - R73 La (1A wherein X ng A, Ring B,

Yi, p, RU RA2 dhd Z are as defined in Daim1l or 2. 5

4. A conpound of fornmula (IB%IA s clainmed in Caim1l or

2, or a pharmaceutically- acceptable salt, or pro-drug
whetdie XeBing Z1Rihg;B,RA; p AR, RE( dNE2re ak@efilB)d inh@niei hoX?.

Ring A Rhng B, Y1, p, RU R -A2 and Z are as defined

in daiml or 2. 5. A conmpound as clained in any one of
4. O A Bingouhf of folthuld (IBY3E RRGA InC@lalny 1 R0CEP ARk BasRtibally-

or pro-drug thereof, wherein X is =0; 15Ring Ais
acceptablampttacr prdidydg tetdobnal |y substituted on an avail able

carbon atom by one or two substituents independently

sel ected fromlinear (1-3C) alkyl, (2-3C)alkenyl,

(2-3Q) al kynyl, (1-2C) al koxy, nethoxynethyl, am no and

cyano; Ring Bis 1,4-phenyl ene optionally

substituted on an-dwajtabi arbon atom by one or two
substituents indntly selBecy ed from% b4, am no,
cyano, (1-4&kal ke - 3C) alkeny X ?al Kynyl ,

(1-4C) al koxy (1-4C) al koxy-(1-4 l; Rng Cis
1, 4-cycl ohekéng,
R

(IB)
wherein X, Ring A, Ring B, Y, p, RAI, R*? and Z are as defined in Claim 1 or 2.

5. A compound as claimed in any one of Claims 1 to 4, or a pharmaceutically-
acceptable salt, or pro-drug thereof, wherein X is =0;

Ring A is 2,6-pyrazindiyl optionally substituted on an available carbon atom by one or two
substituents independently selected from linear (1-3C)alkyl, (2-3C)alkenyl, (2-3C)alkynyl,
(1-2C)alkoxy, methoxymethyl, amino and cyano;

Ring B is 1,4-phenylene optionally substituted on an available carbon atom by one or two
substituents independently selected from halo, amino, cyano, (1-4C)alkyl, (2-3C)alkenyl,
(2-3C)alkynyl, (1-4C)alkoxy and (1-4C)alkoxy-(1-4C)alkyl;

Ring C is 1,4-cyclohexane;

nis 0 and Y, 1s a direct bond or Y, is -O-;

L is a direct bond,;

pis 1 and R*" and R*? are each hydrogen;
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nis O and Yi is a direct bond or Y1is -0-; Lis a

direct bond; pis 1 and RU and RA2 are each hydrogen;
wWOD020889081195PCT/ GB2008/ 051199 - 174 - Z i s PEr/G82008/051199

a tetrazole group, -C(0)NHS(0)2Me, hydroxy or - CONRbRc

wherein Ro and Re are indepepgently selected from

hydrogen and (1-4C)al kyl, which (1-4C)alkyl group may

be optionally substituted by car boxy and wherei n any

s LR T8 Pel oy ERONASOIUE, Kt (o QR ER Krgin R
and Rbaveindepydaelyoptdcaddtdny hgdibgéd ztnait (& m@;ylkyp whach3(1£4@alkgl
at ons, onpaound, as cl ai med, i one of O ains
group mgy e ORﬂDHA‘l il s apay: MB@% 48y caybon afgm in a lincar
r ug f r
(-3Ees: §2@}3§%’§2t AL L RuokS sy P BE RSt sbove
maydn@popnetlbymulbstlte@d by Lp3CPdluoyd ateuisst i t uents. 10 7. A
conmpound as clained in daiml or 2 selected from
}trans-444- (6- Car banoyl- 3, 5-di net hyl pyrazi n- 2-yl) pheny
6. |1 Acyshph@yyk blaas&t 11nQ1n %'ng of 8ladms Pto 5, 0r a harrnaceutlcally-
i met hyl-644-(trans- S{ t hyl sul fony am no]
accep@bmlteqmp}dr@g/&]pmqéMe}rem ing A'is 2,6-pyrazindiyl optionally substituted

henyl carb xa
on o ISP U85 B8t B D KOS RS sarusnting 1
- 3, 5-di net hyI pyrazi ne-2- car boxam de; N-(

trans-444- ( 6- Car banoy1- 3, 5- di net hyl ra2|n 2-yl) phen
7. %] Aewnmv@si%ﬁpage%wl laipn 1 ﬁéilﬁslheatpé on y ypheny

(bG8 net%"f%%%?%WarWléﬁ“E@ﬁ Ly g i

3,5 I})ﬂfl(ﬁhﬁl&ﬂ‘ [Jﬁa(‘tm]ﬂ-45{2( E{nfethydﬂutf_ﬁnidmd_n)le]%}rmbdfthj'l@Wcéah'elﬁyla-
ﬂp henyl cl ohexyl ) acetic acid;
phe’%’tl AIigig- '9far U Danoy1- 3- et hyl- 5- net hyl pyrazi n-2-yl)
1 e -
6- {49[?.1&2% E’l (2 QAYrﬁ n%@&%c&re}%}%%lbﬁe%ﬁenyl} -3,5- dlmebhyrllglzlr?zl%ne 2y E
carbpkmmylb] cycl ohexyl } acetic aci d and

N- (%%agﬁgjf}ﬁ? ‘k%a&lgwco‘é‘xﬁggﬁ%n B A Y A% 0 25 MR RS PR %
met}%ﬂaalgl(lgr 4s)-5" - (6- Car banmoyl- 3, 5- d| mst hyl pyrazi n- 2-y1)

-di hydrospi ro[ cycl ohexane-1,
6- {41 h@gﬁ-é](Zﬂxdwg@ﬁml)gyd@h@(yl]phenyl} -3, '5- dlrnethyl pyrazine-2-carboxamide;
2-y1)-2',3
(ol R ARty S PR BEE, " 5 Yoy i 6

yl]pﬂéﬁyd} cyclohexyl)acetlc acid,
lr, 40-4 6Caba 35d|msthyl yrazin-2-yl)p
{tralhse f@%ﬂ@ﬁ@g& )eﬂgl_l Sg@eqh@{pb@qzm—%-p@ﬁbﬁg |ch)hexyl}acetlc acid;

{traés 4 iil Q ) n%ﬁ%&?@‘%??’méﬂlg p%@&-@ﬁ%ﬁéiy@]’ %CYJhl:Pﬁ%l‘)éhé Beid

acet’li c acl
and 2008/0 8L (BERCIMGRRODSABAIA8n-2 - Ehenyl|cyclohexyl} acetic acid;

2- «f{l@ﬁ?@g&r 9 gyl(c’?ié%r%tﬁzlp&%&gﬁg %‘3 #ﬁ%ﬁf@%@@% Me1.1-

mdege](:ﬂ ()ggevﬂc%])d 4- ((1H Tetrazol -5-yl ) et hyl ) cycl ohexyl)p
1, di et hyl pyr azi ne-2- car boxam de;

ir, 4-5%5' (66C®balma]vﬂe§/ §-dBmsthglipystzing y)r 431 dihgdipkpitil pirdohekae-t, 1 -

d; Methyl t 4-
mde{l%f% %%h?ﬂ%galeﬂ onyl)yS rr;flﬂfll pyrazin-2-yl ] phenyl} -

2-(( e )-aiex e X Bl Al @it 8zift2-{4phenyl)cyclohexyl
(([ }(Agl)rgocar bony1l) - 3- net h}ry}?ﬁyr am%ﬂp ”ghenylﬁl)cyc
metmﬁpmem@a%ér boxylic acid; or a

2-(1RAF6TBEEHA 3 Xln"i‘e‘iﬁﬁByr%%'nezéﬁﬂﬁen?f)pﬁ%ha‘?ﬁsIy'?)%eedc acid;
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10 8. A conpound as clainmed in any one of Clains 1 to

6 wherein a pro-drug thereof is an ester of a carboxy
w@e@apsHes ected froma (1-6C)al kyl ester, a  PCT/GB2008/051199

(1-6C) al koxynet hyl ester, a (1- 6C)al kanoyl oxynet hyl

ester, a phthalidyl ester, aj7s5.

(3-8C) cycl oal koxycar bonyl oxy(1-6C)al kyl ester, a

1, 3-di oxol an- 2-yl met hyl ester, a

- lcoX
R R Pl 3 Sy
azabiiey(c(dl 3.6 Q)] rdxaye-p-caghiosydnacd; an am nocar bonyl net hyl
ot SRS ST ST Ll g2

carb8%QHRl s sel ected from -S03H, -S(0)2NHR13,
S(0) 2NHC( 0) R13, 20 - CH2S(0) 2R13, - C(0) NHS(0) 2R13,
4'-(6-ClabyiNpidB, 5- Ao MHEN Zin- T CFBE O 4- G BRE) ROk d;

-P(0 d.gro f - f or mul -(i.)) below ,S
vetiy o o R e D Bhab . °0
cyclbitx@nédatbokylatey) R R27) //OR' R281\i? oSN, R 0000 (y)
trans-4-{4-[6-(Aminocarbonyl)-3-methylpyrazin-2-yl]phenyl } cyclo-hexanecarboxylic

acid; or a pharmaceutically-acceptable salt of any of these.

8. A compound as claimed in any one of Claims 1 to 6 wherein a pro-drug thereof is an
ester of a carboxy group selected from a (1-6C)alkyl ester, a (1-6C)alkoxymethyl ester, a (1-
6C)alkanoyloxymethyl ester, a phthalidyl ester, a (3-8C)cycloalkoxycarbonyloxy(1-6C)alkyl
ester, a 1,3-dioxolan-2-ylmethyl ester, a (1-6C)alkoxycarbonyloxyethyl ester, an
aminocarbonylmethyl ester and a mono- or di- N-((1-6C)alkyl) version of an

aminocarbonylmethyl ester.

9. A compound as claimed in any one of Claims 1 to 6 wherein a mimic or bioisostere
of a carboxy group is selected from —SOsH, -S(0),NHR", S(0),NHC(O)R",
-CH,S(0),R", -C(O)NHS(0),R ", -C(O)NHOH, -C(O)NHCN, -CH(CF3)OH, C(CF5),0H,
-P(O)(OH), and groups of sub-formula (a)-(i’) below

/S\ N—N N H
N N \ \ s 27
\ [ ) (. n N R
)—<R27 /<H/N /&H/ \ /

(a) (b) (c) (d)

o 7 j\ j\
N R NH HN” “NH

\ /\N S

RIS G Oy

() (f) (9) (h)
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- 177 - wherein where p in sub-formula (k) is 1 or
wQ@200Ra119d R28 are independently sel ected froP€T/GB2008/051199

hydr ogen, hydroxy, (1-6C)al koxy, thiol,

(1-6C)al kylthio, -C(0)R29, -pfd)R30, -SO02R31,

-NR32R33, -NHCN, hal ogen and tri hal onet hyl, where R29,

R3 and R31 are -0R34, (1- 5 6C)al kyl, -NR32R33 or

trihal onmethyl, R32 and R33 are independently sel ected

from hydrogen, (1-6C)al kyl, -S02R34 and -0O0R35, where

R35 is (1-€Q) al kyl trlhalonFUhyI %h R34 is

hydr ogen, -6C3a| rytrlha and s

sel ect ed fronNhydroge 6C) al r ox

am no, cya ((1- SCNHkigf 4§Zgﬁ4g%3 HN

(1-6C) al koxy, ~01- 6C)al oxycarbonyé carbannyl
C)

N—((1-6C)alkyl)carbannyl, hal o( (1- al kyl) (such as
10trif|uoro€FthyI) O al kyl sul p B nyl or
(1-6C)al kyl Sul phi nyl . 1 A conpoun accor di ng Po any

one of Clains 1 to 9 or a pharmaceutically- acceptable
salt, or pro- dru% t hereof for use as a nedi canment.

15$£7A conmpound,R°Qr a p arna%ﬁutlcally aeteptabl e
salt, pro drug t a nmedicgment as
cl ai | Caiml treatin \abetes [ 1Y tus

and/owxﬁ ésity in avyarm bl ood mal sue N a
human leng 12. TheHuse of a conpound accorgling to
any one'of Clainms 1 to 9, or a pharmaceutically-

20accep l e salt pro-drug thereof, int
nanufact e of a ned%%anent for «ge in the p&iduction

of an ighibition of T-1 activity in a marn}blooded
ani nal db?__ a humanm\pejng. 1XR The Juse
conpound of ~fermula (1Y, Qr a

phar maceutNGalQ y- acce ? salt, r
thereof, asJclained in aiml2, e nanuf re of
a nedi canent! for use in the treatne of di abetles

mel litus an /or obesity hn a marn}blooded anlna such
as a hunan |ng - é
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14. A nmethod of treating diabetes nellitus and/or

obesity in a warm bl ooded ani mal, such as a hunman
wWheiwgs11dh need of such treatnent which conpriBEBGB2008/051199

adm nistering to said aninmal an effective anount of a

conpound according to any ong;0f Clains 1 to 9, or a

phar maceutical | y-acceptable salt, or pro-drug thereof.

15. A pharmaceutical conposition which conprises a

conmpoynd of forrmula (1) as claipged in any one of

d ai s to 9, omR’g pharmaceut o @cepﬂ% |l e salt,

or pro-grFag thereof Y-tN associ ati ith a —N
phar macgut jeal | y- acgeptiabl e excipientOor carrger.
OH OH H% $\ \O

(f) (g (h’) ()
wherein where p in sub-formula (k) is 1 or 2, R’ and R are independently selected from
hydrogen, hydroxy, (1-6C)alkoxy, thiol, (1-6C)alkylthio, -C(O)R*, -S(O)R™, -SO,R*",
-NR*R*, -NHCN, halogen and trihalomethyl, where R¥, R* and R*! are -OR™, (1-
6C)alkyl, -NR*R? or trihalomethyl, R** and R* are independently selected from hydrogen,
(1-6C)alkyl, -SO,R* and -COR™, where R* is (1-6C)alkyl or trihalomethyl, and R* is
hydrogen, (1-6C)alkyl or trihalomethyl and R is selected from hydrogen, (1-6C)alkyl,
hydroxy, halo, amino, cyano, ((1-3C)alkyl)CONH-, carboxy, (1-6C)alkoxy, (1-
6C)alkoxycarbonyl, carbamoyl, N-((1-6C)alkyl)carbamoyl, halo((1-6C)alkyl) (such as
trifluoromethyl), (1-6C)alkylsulphonyl or (1-6C)alkylsulphinyl.

10. A compound according to any one of Claims 1 to 9 or a pharmaceutically-

acceptable salt, or pro-drug thereof for use as a medicament.

11. A compound, or a pharmaceutically-acceptable salt, or pro-drug thereof, for use as
a medicament as claimed in Claim 10 for treating diabetes mellitus and/or obesity in a

warm-blooded animal such as a human being.

12. The use of a compound according to any one of Claims 1 to 9, or a pharmaceutically-
acceptable salt, or pro-drug thereof, in the manufacture of a medicament for use in the
production of an inhibition of DGAT-1 activity in a warm-blooded animal such as a human

being.

13.  The use of a compound of formula (I), or a pharmaceutically-acceptable salt, or pro-
drug thereof, as claimed in Claim 12, in the manufacture of a medicament for use in the
treatment of diabetes mellitus and/or obesity in a warm-blooded animal such as a human

being.
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14. A method of treating diabetes mellitus and/or obesity in a warm-blooded animal,
such as a human being, in need of such treatment which comprises administering to said
animal an effective amount of a compound according to any one of Claims 1 to 9, or a

pharmaceutically-acceptable salt, or pro-drug thereof.

15. A pharmaceutical composition which comprises a compound of formula (I) as
claimed in any one of Claims 1 to 9, or a pharmaceutically-acceptable salt, or pro-drug

thereof, in association with a pharmaceutically-acceptable excipient or carrier.



