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WO 2007/ 141517 PCT/ GB2007/ 002070 BENZI M DAZOLES AND
THEI R USE FOR THE TREATEMNT OF DI ABETES The present
wobRyeALisgn rel ates to conpounds which inhibit peeicsr07/002070
CoA(acetyl coenzyne A):diacyl glycerol acyltransferase
(DGAT1) activity, processes for their 5 preparation,
phar maceuti cal conpositions containing themas the
ACENFMIPMENIEH| B THEYR URBJROR GHE tTREATENG!L O (MIABHTES
di sease states associated with DGAT | activity, to
their use as nedicanents and to their use in the
manuf acture of nedi canents for use in the inhibition
of DGAT1 in warm bl ooded ani mal s such as humans. In
Par hé pleddnt ‘irWeﬁtld)rmé?d?éé 8o ?blﬁ{d@%vﬂl@h mﬁmwdemeﬁwl
for the treatnent of type Il diabetes, insulin
coangpne tAamlwylglyqeml laeyitrgm&ﬁ@oxe(Dﬂ)%T bl astisity @reassses barghaiy

pregaial DA b RmposLions For e aas Ie Sy ingpegient
melHRAY fR Gk e tAEnt BT adERMtEs dcsﬁtfmd!&?witﬁ DART! heplityemtthélf use as
type 11 diabetes, insulin resistance, inpaired

megicamonte an«bmethalm see inrthe mepwRetyre of mesicamsmisdgruse 1 Hheiahibition
of Be}%hlEl rrﬁ?bq&de?l%;{rﬁqg/'\uc%' a@‘l“ﬁﬂang}xy (il? hngtlcular this 1nvefnt10& éelates to

ranst er ase foun

c01f1 @fids asefolf fof teltfeatnhdnt 6Bdype MZcﬁﬂaet&elnﬁmlnaiesﬁﬁaod, hlﬁpalreld glucose
e gl ycerol phosphat e, pat hway consi dered to he t
tol«?fam@ 39d oRGaYy lafwafmrlgpgf@érap@%wb%g}l@% mOogg P%rtwarly to the

usd #Ghdsk tc@fn?&%)ﬂkﬁﬁ thel MRAJHFERO bof ﬂle@fc%&lltg EHGRE ‘;H thefeBtnfent of type
ac )

fatty resulting in the formation of
11 dmbegdsymemllrdlesistaﬂd:d, vopajtedi gludose tolxrheaandiobedityrin B@AT-blepded
ra e-1] mé for triglyceride synthesis, it catal yzes
W gs Ly %‘inthe pat hway that is comitted to

pr oduel OgA ditc§1 fol Ay 1B hdeq DIGANIS Foudfd idkthtUkRidsomal
(19965 Bi osyrﬁ?r%))sqas ofy tri acylegl ycerols. Prog. Lipid

fraﬂw of3§lHs. Ie@utatpzes the ﬁmb reaciian eheglyrerobpiinsehate pythway,

cor&lsél eé:ﬁ gr 3¢ e:ﬁllgllzlséﬁhwa . %lyl:%}fdﬁ%gﬁtﬁgﬁgm &Elggf 'fa[g’htatmg the

joifiag Be€n ﬁﬁicf/ll@mbtw Wlth'ﬁffatty RGAThAQ essaltingsn th&dbtmétload)f trigipeeride.
sequence dat abase searches because _of its sjiml

Al&heu%tw Is wnslear whetbst BOAT s eate-dimiting @é@@y?%@*ﬁyn@%% 4 catalyzes

B 5 b 59 Ao 0, s 5 GBS
& Keksief296)Bionyrithésisoofltghoytgdy @irols.Brog. HﬂpudsResP%i)d69-lﬂQﬂ]

beonedotiAT §eRerlaity Shahnans ATt Peggesed Rl pf (g dded
priddhPeaMY &Sthe @ﬁﬁ@fé%@n&f althoBgPIhBY k448 nb Q&T&eﬁée HEPh A6, The

probes, " little is known about the ation of T
DGATDm VIaS| ldermfmrfromSdmee@egiatabas%mmcge&mca@g @f s gignilarity to
3
ac;ﬂ é)lc f}éﬁgrsanlsf%r S¢ L é%?%ér}%ts n@é&“{s eé‘ (ISI§§§) Itaﬁrgﬁﬂ:gtlon ofa
gelwléﬂct#dlhg aﬂfacylMdﬁcmlyb&obﬁ:yﬂfan‘s&kaﬂse d lEbyt dneyine aafriaeyiglycerol
of ty Be I'l diabetes and ob 8y
synthesis. Proc. Natl. Acad. Sci. USA 95: 1301 13023] DGATI activity has been found

in many mammalian tissues, including adipocytes.

Because of the previous lack of molecular probes, little is known about the
regulation of DGAT1. DGAT] is known to be significantly up-regulated during adipocyte
differentiation.

Studies in gene knockout mice has indicated tilat modulators of the activity of

DGAT1 would be of value in the treatment of type II diabetes and obesity. DGAT]
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WD 2007/ 141517 PCT/ GB2007/ 002070 -2 knockout (Dgatl
"'*") mce, are viable and capabl e of synthesizing

wo bdoghyser i des, as evidenced by normal fasti ngocEeBRINT/002070
triglyceride | evels and normal adi pose tissue
conposition. Dgatl -I" mce have | ess adi pose tissue
than wild-type mce at baselihe and are resistant to
diet-induced obesity. Metabolic rate is -20% higher in
Dgatl "l- mce than in wild-type 5 mce on both

kno@@ut @gaalt) rhicehuré aﬂabkélaatl salﬁa‘Bm dffsyethesiting ﬁ(ﬂglﬁk)erﬁbe @b tyidenced

resi stance and muj ti fotri cerid
by gorp#dastiogserum t&g 515 ‘ﬁ&ge norRgay aﬁeoseéﬁ 4e ompgstion.
DRI’ 91%ce hal O REEAR Qﬂé’&' tﬁﬁ{ wﬁﬁ-ttﬂ/ﬁé' thite lalbd38Rxd aridl are PsRRint to

partially accounts for their increased energy
die¢stiplxeld obasity. Mbtebcﬂg:aam i$ ~20%ih¢gheairsBg@X hinpice thandn wddéﬂpe

TR R RS A TR eI ——"

meAAifrhs oi”thg cér'ﬂdeI dyfhe¥ts imickdadkig; BOUTMerhgasRnélts23t 87-90].
mass. We - mce are crossed with ob/ob mce

Inar¢ased phﬁS@-‘él @tmtb um Dgad ™ opice mart»@Hg Aeroyipls fpicthels increased energy

cero
in éluc@eldﬂspobzﬂ‘izﬁstLepﬂlﬁ%VkMe 50%55]ecﬂelsélddﬁtheriggdth é‘ltnltehﬁ 11ne with
éﬁh} [ henotype requires an intact |eptin pathway.
th ﬂdggﬁﬁFulainﬁ$%e are crossed with 15 Agouti mice a

dec ry i an%ne O&qé’e N Hed Witk ?E/Bb Wit d tlﬁ@é HRle &Jhﬂﬁ%@ ob/ob

| eve reduced 1 nsu 'evél's conpar ed
phevidtypet [{Ohen eiad §2002) dllcrcﬂsécbhllsulﬁlgatd leptin' sembi¢igity in mice 1ack1ng acyl

T | ant f.ad
“«?‘«’%?ﬁ@??grétacpeﬁ@ésfs%#i T et I L0 R sl e
e Sbﬁe)ﬁo%g rd Qé(r?ﬁ'xtéﬂt KpaE Patli®aR PWhES Mehi) "tHRE Qrddr6ed with
Chen et @“& Cbesity resistance and enhanced

Aggutu ouea d@mb@m iweightdeseen avithmoamelkgluggse fevelemdf0te

reb P PRI S BECL RS Vg0 Y18 YRR sy

| nt dradpiadadbn BRadpdse Asplel fedh iDpasl "WARQ A4 @i tysbmice confers
(Tul ari k, and Japan Tobacco) and W?2005/013907 (Japan
resmweé% dighindppRgeabrsitieands impo ved ga4rops Bgapplism in these thice [Chen er

g R I
whitle sadipobetissub laaking aayli CoA diabglglytceatod ecybtnarsfdrassd nbouridsest. 111:

ﬁgisgﬂare further substituted with al kyl phosphonates
175447494 ch i nhi bit DGAT-1. WD2004/ 100881 (Bayer)

des Qﬁtbgfaﬁon@ P%ﬁﬂﬁbﬁ@aﬂ@nmgmwmt(%lahl&taﬁd DXCgA‘thobacco) and
i m dazol e, oxazol e or thiazole which inhib

WORRO/0) 3907 lowen [nkscoand ArmgennspPebshbicyclic nitrogen-containing
0054 004726 . desar :
helgE et R0 BRSO A7 (AR B fnaceuticals

desdribesthiaoleam@ld ABstitated PAPHY I&dm@f)urfds rwhidhar€ ifrther substituted with

' ex;lgﬁ gQ‘ux? aCEI b écellﬁ edqn'cg a’éé\ ghlﬁ‘ﬂ‘f' Cr éd ﬁsuﬁlﬁ{]sse'n% %Nf X?d 5‘20% increase

alkylphosphonates and which inhibit DGAT-1. W02004/100881 (Bayer) describes

biphenylamino compounds substituted with imidazole, oxazole or thiazole which inhibit
DGAT-1. Our co-pending International Application PCT/GB2005/004726 describes
oxadiazole compounds which inhibit DGAT-1.

Accordingly, the present invention provides a compound of formula (I)
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WO 2007/ 141517 PCT/ GB2007/ 002070 -3- R HP-NNO H

~NRL NN R2 (I) or a salt thereof, wherein: Rl is
wéebealeds f rom phenyl, cyclopentyl, cycl ohexyl pc®@®$2007/002070

HET-1, wherein R is optionally 5 substituted with

either: i) a substituent selected fromgroup a) and

optionally a substituent sel-8cted fromeither group

b) or group c); or ii) 1 or 2 substituents

i ndependently selected fromgroup b) and optionally a

substituent sel ectpg frontgroup c); or 10 iii) upto

4 substituents indep < sele ed fyom group c);

wherein groups a) to %¥;4Y§ I\l\group a)
nitro, -C(O,, R0, a\garbexylic ni mR or
bi oi sostere ther epf 2, CX )NR21R22
-OC(O NR2' R22, - l€:(O)nR20 - NR20OCONR2' R22,
-S(O 2NR21R22 or NR21 S( O 2RR2 where R20, R21 and R22
are independently selected fromhydrogen and (1 15
or H&Jatteydof, wherfldl and R22 together with the nitrogen
,atomto which they are attached form an

R' i pslected frompphenyl CM@JOP%Y goxelpheylaaghE T “@ﬁrem Rs optionally
ntains further heteroatons such as
S“bgﬁﬁ&%%%‘é%g and nitrogen; group b) Rl is optionally
i) asubstitiidni kelelcted frimagro@ s)end optioreatlys: substepen delattbd from either
ect ed from hal o(1- 6C) al kyl, cyano, (1-6C) al kyl,

groﬂ?h? ) %&FOUp £LQE) al koxy, benzyl oxy, - SO n, (1-6C) al kyl

i) £8r 286hstiFRA(AdDHEARNKY |sele&é@ﬂ9m°§roﬁ]ﬁbﬁand&iﬂﬂoﬁm% ﬁbstﬁtﬁent
substituted by two (1-6C)al koxy groups, these nay be

sel¢gatéchizemtgooupt Dot t o f orma 5- or 6 menbered ring fused

038 P BRI RGBT L5,

whbrelﬂ oapsdd)rte@j a,b@@ﬂolmwst s ali nker seI ect ed f r om O-
-CH20,, -S( 0, -S(On gng2

gro.up @)Qmp;@) j_C@)nR a carboxyhc acid mimic or blolsostere thereo -NR

-C(O)NR?'R%, -OC(O)NR?'R*, -NR*'C(0),R?, -NR*CONR?*'R?, -S(0), NRZ‘R22 or

~NR*'S(0),R* where R?, R*' and R? are independently selected from hydrogen and (1-

6C)alkyl, or R*' and R** together with the nitrogen atom to which they are attached form an

optionally substituted ring having 3 to 10 atoms, which optionally contains further

heteroatoms such as S(O),, oxygen and nitrogen;

group b) R' is optionally substituted by 1 or 2 substituents independently selected from

halo(1-6C)alkyl, cyano, ‘(1-6C)alkyl, hydroxy, (1-6C)alkoxy, benzyloxy, -SOm(1-6C)alkyl

and -OSOy(1-6C)alkyl;

group c) halo;

and when R! is substituted by two (1-6C)alkoxy groups, these may be joined together to

form a 5- or 6-membered ring fused to R';

n is (independently at each occurrence) 1 or 2;

m is (independently at each occurrence) 0, 1 or 2;

L' is a direct bond or is a linker selected from —O-, -OCH,-, -CH,0-, -S(O)m-, -S(0)nCH;-,

-CH3S(O)m- and -(CR'R®),.-;

R? is selected from (3-6C)cycloalkyl, (5-12C)bicycloalkyl, phenyl, HET-2 and (2-6C)alkyl;

wherein R? is substituted by LR} ;



10

15

20

25

R2 is selected from (3-6C)cycl oal kyl,

(5-12C) bi cycl oal kyl, phenyl, HET-2 and (2-6C)al kyl;
wobsrakR1R2 is substituted by -L2-R3; WO 2007/ ddi/gB7007/002070

PCT/ GB2007/ 002070 -4 L2 is a direct bond or is a

l'i nker selected from-(CR4R5)1_2-, -O(CR4R5)1_2- and
- CH2(CR4R5)1 2- (wherein foed-each value of L2, the
CR4R5 group is directly attached to R3); each R4 is
i ndependently sel ected from hydr ogen, hydr ox

L? (s]acﬁfé)cabdml)qr is 4 linkkCrelebtyd fromhy( QRORS)( 35 300K )nanahd -

C J@P( aié&ﬁ% qcrzl)ﬁ:gilzgyﬂ%e o de(ﬂ%ﬁ{g %}r%}(l\pﬂg a{rgqﬂy attached to R%);
caf g oA A 01 h%ﬁé@@m HLERY] 8 TOUBYAIOHO Ak

C) al koxy; each R5 i5 i ndépéndent sel ected rom
hydryxiy(@g?é])al&mlcbnm(ﬂ ﬁﬁ])alkR@(il Q@@kﬂc prsrided (blrrnt when dxys —O- -(CR'R*)12-

theﬁflﬂﬁblgx%r} thg i pé Bﬁoln‘éa €C di?t%ed gg d | og(é/g%{jg?%%%lgt hy%roxy or(1-

3c2ﬂg{ gen, fluoro chloro hydr oxy, nethoxy,
I et hyl, cyano and

1-20) al kyl, neth
eagheR Hy inslgpénda Y sedﬁ;éqqi é@l‘ll@dﬁ%@ém@@hﬂ 5y sel ected from
h L : .
R LS ont BAGLT BEBaT Y ST R LR o
blollgs)stare5 or 6 merrbered heteroaryl ring containing 1 or

r|n het er oat ons 15 i ndepe ntly selected f 0. N
et i i iea Bpigroa FRlors ﬂxsier@y Ancifiosy. beie IS, methyl,
T-2 is a 4, 5- or 6-nenbered
ethgqékg I at eg %Jtll}a)n??lg)[nw

or fully unsaturated heterocyclyl
eachi Rigis utdepd:mllemﬂ)n@la:xedﬁrmn hSdnogclg (héCéalb)dtammﬁl -4C)alkoxy;

endentl sel ect (provi ded
Cthnggegmciinﬁge“ﬁls iﬁle‘:%’dsfd mﬁﬁh?hl n the ring),
HEWEIE] 5L ¢ 6LnBEb&Rd Reeroakyd mngwnﬂamngpom tfly s&drdatonts( O
and/or a ring sulfur atom may be oxidised to S(O or

mctsp@ydzntbnseémmdlfeqm EnDoand e frroyidegihers aje do §-Qofyorr{eSdionds

ﬁfh}ﬂ]@u )é or a salt thereof, as described -

Wi ingg Iy above wherein R2 is optionally substituted :

HBIY2 id 24,83 o8\6- Iﬁ&?ﬁbﬁiédoﬁdlraﬂem"ﬁ%ﬂmaﬁy&ir)ful@bmtmdd heeecyclyl ring
It shoul d be underst ood. t hat wgln L' is.not_a di %

comgining kb Ror pirggtheteaerionss indepmdepty sejastqd ffmpﬁbl\b%{:?e) pyavided

the\‘{ér{etéle'b 05 s& 436! rSel%)l Q wWithin ﬂhE i wlﬁ?eiﬁ'Q?iﬁQ 5@9[4 aldi@ay be

finition of substltute koxy
oxigised psC(Q)indéxl atrdgesulfer atbm rhay be exidisedio FOyenBEI)ed

L 5B B R S P A ot o
deRlibbSin&dtkly:above wherein R? is optionally substituted by ~L>-R’ as described
immediately above and herein.

It should be understood that when L' is not a direct bond, the right hand side of the
linking group as written is attached to R

It will be understood that the definition of R' substituted by two (1-6C)alkoxy
groups, joined together to form a 5- or 6-membered ring fused to R' is intended to define

structures such as those shown below (wherein, in these examples, R' is phenyl):

_@ YO0 - QH Regy
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6 R HRI ON\ Ol / "~~--~oN/NNNNNO -N/ R? L

R2 L' 0 WD 2007/141517 PCT/ GB2007/002070 -5 1In this
wobB&eHiisgati on the term "al kyl" includes both g¢faisahtr02070

and branched chain al kyl groups but references to

i ndi vi dual al kyl groups such as "propyl" are specific

for the straight chain versben only. An anal ogous

convention applies to other generic ternms. Unl ess

ot herw se stated the term "al kyl" advant ageously

r ef Rrthistspecificition thd tehn Talk@l” daolindes bathostmjght Sndsbriahaiel ghain alkyl

from1l- 6 carbon ato referably 4 carbo
SrObY T SBE MACfIGH SUHb ERUPR ISk AR CRIPPS ol PeRiedpicpe straight
chag{ %Qoﬁ%m@ekhﬁﬁgogﬁfs%b%fn@ﬁ Spplids Sthet Qer@ﬁc @t Enless
I's to be understood ltj%at opt i onal
othsml\bs:t statacdaﬁIeSemn“aékW” gd\@magmlyd@fm tcm}hm with kh§ carbon atoms,

abl.e_at S ap es ot herw se
suiGHRL1 156 Sh ARrRePRER S 1R st e fhog 10 t hat
t hey, @is@peficdtidf HRDirm vk ey rﬁ&i’ls ah BlkyDE®up as defined hereinbefore
speC|f|cat|ontheterm heteroatont refers to
linkgd o é@ﬁwna‘t%ﬁm such as oxygen, nitrogen or sul phur
at '
" ha oa k lu%ﬁé’rs?)@ OSt gﬁst}r’\fggﬁg O&E:ﬁ% g&%@gﬁ&y&gﬂached to any

avaﬁl@lﬂs Tato@dﬂ@s zﬁﬁir@r&t&mﬂd:sfs @t}femnse ?ﬁﬁci’ﬁddﬂ irclidag hpeorbabms provided
oups where all hydrogen atons 15 are replaced by
tha’n@%a@d@ht@’&ebb’lq%ﬁeﬁ“sefit is to be understood that
opt jQRR! SP&%FCQ’J&OB W e tin Qfﬂeté\‘BXtoH{”qeﬁrs'%%oﬁfca?Joh%?diﬁsdsutcH as
any avail abl e atom as appropriate unless otherw se
oxygpraiifrogmh, orisniphuditergs.het er oat ons  provi ded that they

are _not therehy quaternised ,, ecCi ation

corBE wer B B essias Frifall 3eBE B aliy BlgeRg which
ar%pat NRsEorte b QbStituteRE t TIAS Blclidés petllodoups where all hydrogen atoms

1-6C) al koxy(1-6C)al kyl. Such ternms are to be
areireplagegibytheld sush asBeerdance with the meaning which is

u n der. st t f
R e R R A R
anyf afv@ﬂhbl@ atoin asfappropsiatedinbasp sthietwiss spedified, indluidingdte@ochtoms
that this definition includes all substituents being

Pfo&l@@éé‘??tfhedrﬁ%‘f‘@ thereyuatasnisgdeci f i ed groups or the
su bWﬁpﬁ eg?i'cﬁ%n%ﬂﬁ)%gité feHR Ar0Ris& toMRE& B grbl}R comprising

Specl 0 ups
more than one functlonahty such as (1-6C)alkoxy(1-6C)alkyl. Such terms are to be

interpreted in accordance with the meaning which is understood by a person skilled in the
art for each component part.

Where optional substituents are chosen from “0, 1, 2 or 3” groups it is to be
understood that this definition includes all substituents being chosen from one of the
specified groups or the substituents being chosen from two or more of the specified groups.
An analogous convention applies to substituents chosen from “0, 1 or 2” groups and “1 or
2” and any other analogous groups.

Substituents may be present at any suitable position on, for example, an alkyl
group. Therefore, hydroxy substituted (1-6C)alkyl includes hydroxymethyl,
1-hydroxyethyl, 2-hydroxyethyl and 3-hydroxypropyl.

Examples of (1-4C)alkyl include methyl, ethyl, propyl and isopropyl; examples of
(1-6C)alkyl include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl, iso-pentyl,
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An anal ogous convention applies to substituents chosen
from™, 0, 1 or 2" groups and "1 or 2" and any ot her

webarAgBws groups. Substituents may be presentp@t/Ganynz/002070
sui tabl e position on, for exanple, an alkyl group.

Therefore, hydroxy substituted (1-6C)al kyl includes

hydr oxymet hyl , 30 1- hydr oxyetbyl , 2- hydr oxyet hyl and

3- hydr oxypr opyl . Exanples of (1- 4C3a|ky| i ncl ude

met hyl , ethyl, propyl and isoprop exanpl es of
Kybn

1- %mn@ch)y@rkwl and bexadeexampiagiof (bﬁﬁyal dp9¢ cthyks ppapb ysopropyl,

OO 1415
ol O R L ST g
incR¥8 MRitiRskyOEth§:dr, Pfopakl vhd isﬁfhlopdﬁy %kimvibles of QM)alkoxy include

i sopropyl, t-butyl, pent I SO-

menhozyoﬁthmthmopmpywpmxw @s@/ fert- '@;&@m Ieé%fnblﬁs pHUse)alkaxy ynclude

e B TERARI, SRS, BESPORL ARG SSB o

(1-ECWW.(I-Qewkynﬁxludaﬁﬂtﬂoeymehw, eDhXbeIﬁxthmrelSmﬂhoxyethyl;
L koxy i.ng et hox

exqr@afﬁ Qf;(ésépcxcé%lkﬂmkwrwﬂ cheppuly Y ddnarpil ey clgihexyl; examples
of @L@ﬁg?ﬂér&a r%@d@lnl&’ﬂorﬁﬂ C&&ﬂ%ﬂ%l%&[ﬁ% G]Méoyl (cis and trans),

met hoxyet h exanp

blcyao[asc:) Q};ded:)d ah&yydmytahmb@pylbm 3;9hioojdbste]<lamptw of bplerarg thloro,

P gt aRmgies bbb e B ACI T Such o

chlbfcﬁ‘ﬁb’iﬁyl ﬂlhit@étﬁ%'loﬂﬁa@mghg'ﬁ Cﬂdorcﬁ}i%bym)fﬂldr&ﬁﬂﬂﬂhchloromethyl

(blcyclo[4 npl es of halo are chloro

dfbwomesrylots iihtprostiiond Toaspesihil S ot paa ke alky!
(int B BEHAR U Flhias R BB etnf L RO ARyt ot

hepihﬂ:ﬁtir@fr@ﬁﬁt éamplesti ffHalsil 2@®alkyl inclide fldofomettiydadiflydroarchyl,

1-difl t hyl wel | hal o( 1- 6C
witficpemiay hgupree vl @%ipemﬂap%?ﬂfvﬂea%‘rngég of Bydroxy(1-6Cyalkyl

incidde Hg?ﬁ;xg{f‘%@%l mtﬁ%ﬁ$&9 ?ﬁe‘ﬂﬁ’al,l ethyl 2- h?'droxyethyl and

ept opropy exa es” of a kyl "1 nclude
3-Hydeooay propy h gkamples 6fu@d Fﬁ(h)alltwycarbﬁnylr(Nf (Ilu@ﬁ)@ﬂveidayba,moyl) include

-4 RS pat b vl Tt G o e g) mfbgrocathony!

isogﬁ'ofiﬁé@f:é}l%nﬂﬁh@ Yért-bﬂto%f EtRathpleLoth S goRAYSd)ulkyRindlude
hyd roxyEropy exanpl es (1- 60 al koxycar bonyl

me(hsnt@m, ety lnypr@aylﬁaﬁnmrom&mmw bmtm@)rmtkﬂﬁglﬁaylb ethylsulfinyl,
proFS)Iy ?%ralrsft (I’)lox s%ﬁrrgr? nXA butgfsﬁl?fﬁyg gﬁpwlfgnyl ethylsulfonyl,

XyCa

prdp@[shl'fblwfl quapﬁaﬂfdnyl mcﬂrmylaﬂf@fyl eseﬁrﬁfpleé af AIJ@)K1+6C)alkyl
i nclude 20 nethylthio ethylthlo opyl t

hi o
mql‘sdﬁml%bxlﬁltfﬂilﬁo@h gthirlforrosy. pEe fgaylpﬁwﬁopropylSulfonyloxy and

wi? % F? ., propyl sul finyl, isopropylsulfinyl and
utyl'su met hyl sul fonyl, ethyl sul fonyl,

pro rAysIusa:d lﬂem;aj the irsforpnoptol mm@hqacidi numbugntisisdstera yricludes groups
of, - O5( -6 kyl ipclu ) . )
os RIS The Ry B el Chetisto i 6,0+ Areaig Press:
NewsP8kOPy6s B 6.3 nbdr@eiMardX@mples of such groups include —SO3H, S(0),NHR",
-S(O),NHC(O)R", -CH,S(0),R", -C(O)NHS(O),R", -C(O)NHOH, -C(O)NHCN,
-CH(CF;)OH, C(CF;),OH, -P(O)(OH); and groups of sub-formula (a)-(i’) below



tertbutyl sul fonyl oxy;

25 As used herein,

the reference

to carboxylic acid mmc or bioisostere includes

wa@bt@dasis1as defined in The Practice of Medici nedT/GB2007/002070

Chem stry, Wernuth C

Yor k,

G Ed.: Academc Pre

SS: New

1996, p203. Particul ar exanpl es of such groups

i ncl ude -S@BH, S(0O 2NHRt 3,

-75( O) 2NHC( O) R13,

- CH2S(0) 2R13, - C( O) NHS( O) 2R13,

- C(O) NHOH, - C( O) NHCN,

- CH( CF3) OH, C( CF3) 20H,

-P(O (OH) 2 and groups of

sub-fornmuka (a)-(i') bel ow WO 200 141517

PCT/ GBZQO?TNOZO?O -7 BTN NN _\\ N 1 (e NAN o
N~ OH N Iy )Nb) (;?Z{d)NOO N
50H S ﬁq (g) ( NH ~N
i H2) p HN/O HN N O ) (k) ¢1) HO HO
HOHON / ~NNSNON
(a) (b ) (c) (d)
SN
0 OH
Ny A\ s” "NH HN” “NH
o] /\ §O AO
(e) (f (9) (h)
Q Ho7— H _{o HO
—N N —\
AT O%\NACH» HN._N
0 | T
O} ) ) (!)
HO HO HO HO
7—\/ 72‘\? —N =N
N N
| i b T
(m) (n) (0) (p)
=N =N 0 S
o) N



| H(m (n) (o) (p) HOHOHOHO NN/ p// SNTON
TS NN (q) (r) (s) (t) WD 2007/ 141517
woo0r/@Bde07/ 002070 -8 HO---- HO HO HO // S GeiBaaMoNoo2070

SNNNN TT (u (v) (W (X R7 OR7 OHO\F4 HO

NN HNILT 'N~ , N~ NHSNOOGSION (V) (2) (a) (b)

HOHO ~ -NHOO NNHN)FS OHNNH (C) (d) (e)

HOHOHO O HO r-- NNN S OOHOOHHOSAN)\0 1
(

() (g'r?o h) (") 20
HO HO
S

(u) (v) (w) (x)
R o) R 0 HO HO
7—< 7—< —N 7_‘
N. _N N, N 5 \
SO s H '
') o) O/ N o) |
(y) (2) (a") (b"
HO HO

\ S
7<T\I,N HN\%\OH I\?/_ i
|

HO N HO HO
- —N —N
S 3‘ HO ° 87— PN
OH OH \T O
(f) @) () (i)

wherein R'? is (1-6C)alkyl, aryl or heteroaryl; and R?" is hydrogen or (1-4C)alkyl. It will be
understood that in the above sub-formulae (a) to (i’), keto-enol tautomerism may be possible
and that the sub-formulae (a) to (i’) should be taken to encompass all tautomers thereof.

In a further aspect of the invention, there is provided a compound of formula (IA), or

10  a salt thereof,
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wherein R13 is (1-6C)al kyl, aryl or heteroaryl; and
R27 is hydrogen or (1-4C)alkyl. It wll be wunderstood
wo bab/1kiR11 he above sub-fornulae (a) to (i'), ketBcah/002070
tautonerlsn1nay be possible and that the sub-fornul ae
(a) to (i') should be taken to enconpass all tautoners
thereof. In a further aspect-%f the invention, there
is provided a conpound of fornula (1A), or 10 a salt
t hereof, WD 2007/ 141517 PCT/ GB2007/002070 -9- RA RB
R6 H 1\ HRCERIRPf NOH N LA/ RMNNN (1A
wherein R is selxy ron1ﬁpenyl gptionally
S t

substituted N i ndependenj |y
sel ected fro'ﬁbhgl 0, 6 r“

A 6Q)
(1-6C) al kyl, hydro%y, 6a) al kel 2 <\ 7/ R’

'-S0, , (1-6C) al kyl 3 kD oN-RN is
optionally substituted with 1, 2, 3, or 4 fluoro; RA
and RB are each independently fydrogen or methyl; R6

hb%ﬁg%dr B! ct’egrﬁlolf‘lrg{)hehyghl orlgably Sligrgl:tlﬁgé wht}i é(%? subs%tuen?s
1nd@Péﬁdleﬁk%dséléLQéd frén hald, hzﬂeréd)aﬂdyl 2 axﬁpr(l-tstxghlmquﬂmm(l-
doubt it is to be understood ﬁ where in th
6C§qj,lgzgqyf ¥l &F)alkyiamdgO§ P( 1|-@C)§ru§(|l,| oJj Iédls @ytlonally substltuted with 1,
QE ehaggfore defined or 'defined hereinbefore' the
é group enconpasses the first occurring and
RAbm zR&easé eathfindvpehdentladiydvelén asmethgl) and al | of the

partlcular deflnltlons for that group. It is to be
R® ileydragenoiuqracthiQer @ediibst i t uent's contain two

LA§§QEﬁ%ﬁ%SHﬂSCPP &nal kyl chain, in which both are
[ by a het eroat om (for exanple two al koxy
m sWhsoruents), 20 then these two substituents are not

nl%ﬁbs ftuents on the sane carbon atom of the al kyl

provided that m+nis0,1or 2.

For the avoidance of doubt it is to be understood that where in this specification a
group is qualified by ‘hereinbefore defined’ or ‘defined hereinbefore’ the said group
encompasses the first occurring and broadest definition as well as each and all of the
particular definitions for that group.

It is to be understood that where substituents contain two substituents on an alkyl
chain, in which both are linked by a heteroatom (for example two alkoxy substituents),
then these two substituents are not substituents on the same carbon atom of the alkyl chain. .

Examples of HET-1 include oxazolyl, oxadiazolyl, pyridyl, pyrimidiny],
imidazolyl, pyrazinyl, pyridazinyl, pyrrolyl, thienyl, furyl, thiazolyl, isoxazolyl, pyrazolyl
and isothiazolyl.

Examples of HET-2 include oxazolyl, oxadiazolyl, pyridyl, pyrimidinyl,
imidazolyl, pyrazinyl, pyridazinyl, pyrrolyl, thienyl, furyl, thiazolyl, isoxazolyl, pyrazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, morpholinyl, thiomorpholinyl, piperazinyl,
piperidinyl, 2-oxopiperidinyl, pyrrolidinyl, 2-oxopyrrolidinyl, tetrahydropyranyl,
dihydropyranyl, tetrahydrothienyl, azetidinyl, homomorpholinyl, diazepinyl and azepinyl.
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Exanpl es of HET-1 include oxazolyl, oxadiazolyl,

pyridyl, pyrimdinyl, imdazolyl, pyrazinyl,
wYlohAasginyl, pyrrolyl, thienyl, furyl, thiazodytes2007/002070

i soxazol yl, pyrazolyl and isothiazolyl. Exanples of

HET- 2 i ncl ude oxazol yl, oxadi azolyl, pyridyl,

pyrimdinyl, 25 inidazolyl, pM-azinyl, pyridazinyl,

pyrrolyl, thienyl, furyl, thiazolyl, isoxazolyl,

pyrazol yl, isothiazolyl, oxadiazolyl, thiadiazolyl,

nor [Exaipley bf rings formedbyNRAR?? inelydle pazrbhdinyl, piperidinyl,

. pi peridinyl,.. 2-oxopi peridinyl, pyrrolidinyl, .
piBEE R PRGN TR BOTBRD Gy REre Pl Wbt has
beér%{iéf@é’cﬂ{ofﬂ(@) gpygg)zﬁzetl di nyl, " homonor phol i nyl ,

di azepi nyl and azepinyl. WO 2007/141517 )
PCTAGB2 60wdadROhere, suitibleeptiohasubstituentgior & parisulapgroup are

NR21 i-ncl.ude rrqglidinyl, piperidinyl,
thase 6%?%‘%1&% S,lmﬁr%rr%ﬁ'éﬁ’sﬂ}%ené'nd t hi onor phol i no (and
ver ¥ @itepdune ot & Pindy Fdith SaBlé bdid BaBasidees, adiiabshctases

to S(O or (SO2). If not stated el sewhere, suitable
adeinisteatian of alsempeunsiass sabimay beaapprapuiptes angt phagmageatically

t f.Qhr Sim r i :
sk pOBS, A BRI S A EAURR SR o SRR i
and Suftalslel pharfiasagicaliylataeptableahitoinchile acid adgition dalassueh as
salt may be appropriate, and pharmaceutically

meganeplipie, WAYIels, sayaseophasrbalsy fusamae diidarehiorids: gisae. maleate,
i | Qud NG ' . .

A TG AR S vt o

anad&difiiricaitids dhtagothecdspact siillabiesdita neshdsé saiatsech sosgrioap €) (alkali

el el & eoupdTID Palkaling et FBLad) SR tep BN PR B eeiple
tiGhP R HRMIHRIAEV- SRk bAIRE Mk PIpRARIHRORbEaindnd

n anot'her aspect suitable salts are
diteagdamiiet ,M-dibenzgdethylgmanep trisk(R-Kyslkdaykthyamingl V-methyl a

rou [ al kaljine.earth al) salt, an_organig,. .
o Sifaind e arh B B HigtR ey Hes it e BB RAR gftion or anion
deperdidvfl Bk Rembel dteharlye@ fihctiphPaid tHé PdendyoT¢dd diions8r anions.
di benzyl am ne, N, N-di benzyl et hyl am ne, ) )
t ri dqwevay i txilidathjgolation o6 thenak€uripg pregarghion sajtswhigh gre less
' Cl S [ T :
sof¥e 18 (GG b b Y8 el G i b e R G MBI or
not.unctions and the val ency of the cations or anions.

However, to facilitate isolation of e salt durij
pr epAiainithmpreseaf fnyepqnciyisdp Be padessiond, H@b? gompoygest the formula

(DR ASER tRpdof SXRbitARe ?ﬁ&lfoﬁ{eh&gof’\ﬂ%&)ﬁﬁﬁsm_and that the formulae
pharmaceuti cal'l y-acceptable or 20 not. Wthin the

drpriagewithinrthisspéaification ican teprdsentiomdjeonst afdle pdsatblestautomeric forms.
sal t

SRR o 5 25 o s b et i
DGATMAL@Aty and is not to be limited merely to any one tautomeric form utilised within
the formulae drawings.
Pro-drugs of compounds of formula (I) are also within the scope of the invention.
Various forms of prodrugs are known in the art. For examples of such prodrug
derivatives, see:
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, ef al. (Academic Press, 1985);

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen



draw ngs within this specification can represent only
one of the possible tautoneric forns. It is to be
wo'bfensisppd that the invention enconpasses anypcr/GB2007/002070
tautoneric formwhich inhibits 25 DGATI activity and
is not to be limted nerely to any one tautoneric form
utilised within the fornul adldraw ngs. Pro-drugs of
compounds of fornula (1) are also within the scope of
the invention. Various fornms of prodrugs are known in
and he art. For exanples of such prodrug derivatives,
ee:; 30 Despgn of Prodrugs,. edjited by, H. dgaar d,
H. B dupis Phorlgss§ Daten i Aol EStint SLhSingts gy IEHresss
p. p1.3_1’39219(-1a@g- edited by K. Wdder, et al. (Academic
Press, 19 %); b) A Textbook of Drug Design and
¢) DevHl Bpndgaard, dgivaragd BrugDstjersdyey iavess 8.cln3\0992);

o 2004 KNSR T TR AR Ot B REon

e) Buntlg&akela, pr. all ChethPhatrd BUll) 32, ®p2 ki1 98yndgaar d,
Advanced Drug Delivery Reviews, 8, 1-38 (1992); 5 d%
H  Biwupisapksuchprodrugs are it vk cleavablessierrefin qosppound of the

. - S. 7 : . ,

LA B Pl s SRl o iy plt SRRHGy oG«

carboxydgrogp isaf@ exampleyd phdrmavaiticallyest¢oeptablefest@r whivhosicldawet in
the invention., An in vivo cl eavable ester of a

the hyimag, on @nigpal ?’H@y YWB&‘N%IPF %?H@Fﬁi ﬁb‘tai’?e carboxy group

pharfhachiRticaly8ERbableRsRRALIBABHEY aluldy ( RECTINEARLBrsSfok 8kample
which is cleaved in 10 the hunman or ani nal bod?/ to
mephyd duetbyk K66 atkoxy mettiydi est@uj fonbtample methoxymethyl; (1-

ochIREERUYOIL 4G STorBHAR SRR Rub Ry BBy ek
80%%@@)k@k¥@wmlmt1-es;aﬂm estbQ] foe¥rdmple net hoxymet hyl ;

6C) al kanoyl oxynet hyl esters, for exantp
(8

1-gyriphewicashenyianygihyl; dn-gigxelay2-dmetyl esters. leexample
SRR SR, IS B E5U8S P o i

1-ritetBoxdicasbohplox Petlylmahimptarbatydmethy f estere amdmpbro- or di- N-((1-

5-net hyl - 1, 3- di gxol an- 2-y| et hyl ; .
SRRy PRB iob St/ BRPIA My -ty aminogprbagylsit! esters and
N-dh RS ARL PR 6MeLh M d mANbORERED ANy FREIOXY gfGipSh $he
and nmono- or di- 'N-((1- 6C)al kyl) versions thereof,
compounsls afitisinvemici Aetinyivasieavalde esterydf asompburdelthe inyagtion

et hyl am nocar bonyl et hyl, est.ers; and be forned ..
confpPi RA 85 oBF B ekt s Sodssdia Pl Sfian S8 which
is dlﬂi&@ﬂ ik €4@-hufNan iof animadbedyerd\padd e 85t fRifer® hy drog P g NSuitible
the 1 nvention
pharmaceutically acceptable esters for hydroxy include (1-6C)alkanoyl esters, for

example acetyl esters; and benzoy! 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.

It will be appreciated by those skilled in the art that certain compounds of formula
(D) contain asymmetrically substituted carbon and/or sulfur atoms, and accordingly may -
exist in, and be isolated in, optically-active and racemic forms. Some compounds may
exhibit polymorphism. It is to be understood that the present invention encompasses any
racemic, optically-active, polymorphic or stereoisomeric form, or mixtures thereof, which

form possesses properties useful in the inhibition of DGATT1 activity, it being well known
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contai ning a hydroxy group is, for exanple, a
phar maceutical |l y-acceptabl e ester which is cleaved in
wo b7husgn or ani mal body to produce the parenpchegb@t¥02070
group. Suitable pharmaceutically acceptable esters
for hydroxy include (1-6C)al kanoyl esters, for
exanpl e acetyl esters; and bdRzoyl esters wherein the
phenyl group nay be substituted 25 with am nomet hyl or
N- substituted nono- or di- (1-6C)alk an1noneth¥ ,
in theprt hewanptwazb-(mmpam{mthylfmz(ﬁylexe@pér by aqsgllutlon of the racemic
N, N- di m.nonet est lt.w |
forg By P H L cSiol D BMeR s FOREOS Iy R et paterils,
by EEIFAP QUItHsi D by ERZyIRHtR redolitiohOBY Bibtta@FyriEibh) (S‘raiy| chromatographic
substituted carbon and/or sulfur atons, and
separacion ¥5ing b yhielystatienprytphpse) aphbowéo fefermipe gificacy for the inhibition
r r Ay conpounds may
of @%Aeﬁ %‘CW‘P@ heeSta%rd d t@&?{i’%s&lﬂe%t l{@% under st ood t hat
t heltps sisertbe lmdefstdodnhz& reqainasmpsurris wf thedfornula (1) and salts
optically- actlve pol ynor p h C Qr. stereoi sgneric ‘
thegiof ﬁ%&’%ﬁ*é‘ésq Iiatpds 5t Well i o V@E?firfp%%%e & sforp%}s@.fl% hydrated
¢ i
forh’1§ %kt(r)l g%h% t'gg }?Egﬁfg%éﬁéop%ﬁ%kndﬁ%%éggg%l éoﬁv:fl?é?f fdfs which
iMﬂmEDGAﬂﬂhmMNmp prepare optically-active forns (for

| t f t
oS SIS GRS RS S T O RSP b pve good
DAPL 1 mBivivrsctivite. They hdveGob@pBYsicil Snd/ofPhathihdokinetic properties in

synthesis,” by enzymatic resol ution, by
gﬁ@ﬂdtransforn&tlon or by chronatographic separation

usi ch | h r

o PRyl O OREEL AN PG, B
thetdo€, \Slieaéid a[dkubetsthentd RS cU]Rba&fdl dikdraubaiticnts mérttldnsd ab®@ have

to be understood that certain conmpaunds of the for Ia

valpes)deined Berpingefors, oF awf olcthp Tellendie Valuesdmpiahaabe wer where
ap}?ggﬁrfﬁé Q'ft%{ %? gt {rRIdTEnfH gﬁ?arﬁﬁenal;o‘?la mets E}g!:l%sedmég&%e?gre or

I's to be understo I nventl on
heremafienpasses all such sol vated fornms which inhibit
st.at d bef ore

1 t t
di s W?e@b""’ﬁh?%‘ﬂé’igﬁrm BHBB a%arm?‘hﬂ%@f@n&&&adﬁéﬁmla M.

in érﬂilie?ﬁattl% ¥mB6diméht there & proVaéd saleOfaibyatigal and/ or
phar macoki neti c erties in general Particul ar

phamqae@msal&»f actchetangse 3,106 ﬁornmmﬂs gfefoamukar{ﬁohmjﬁ@ﬂler embodiment,
thegeuzgg lpm eﬁizpro ugtsopc'a[_%)(t,ula l%r % clex\,na ! %s%rg '2)? comﬁ?unds of

er subs uerit’s ‘ne oned

foralv@). Ny Gurthkb embbdi@tent] ﬂfdrdﬂﬁd pheridddrsas, pagicutailyany of
the follow ng val ues (which may be used where

phapeaibicalit-accapighlegalys %t%prpﬂéuaﬁ@rf CAmPPIS ohfermula (1). Reference
her@mw did gﬁ@%ﬁn&ﬂb%hﬁﬁ QI)@ﬁBLﬂH R gérféfa? beakeh % & éﬁ%fﬂ%@ k) co&npounds

I'n one ment t’he I nvenition there ar rovid

of foomplay(iwls of fornul a (I)

Particular values of variable groups in compounds of formulae (I) are as follows.
Such values may be used where appropriate with any of the other values, definitions,
aépects, claims or embodiments defined hereinbefore or hereinafter.
1) R' is phenyl
2) R is cyclopentyl or cyclohexyl
3)R'is HET-1
4) R' is substituted with 1 substituent
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in an alternative enbodi nent there are provided salts,
particularly 20 pharmaceutically-acceptable salts, of

weompauigs of forrmula (1). In a further enbodi p&NEB2007/002070
there are provided pro-drugs, particularly in-vivo
cl eavabl e esters, of conpounds of forrmula (1). In a
further embodi ment, there ard3provided salts,
particularly pharnmaceutically-acceptable salts of
pro-drugs of conmpounds of fornula (1). Reference

5) Rieis silbstitwechwish ysobstiduest sélentedifram(cyjings I b@Coalkoxyg berey boixy, -

ta to apply also to conmpounds 25 of formula
Sogﬁﬂflﬁgﬂpﬁ cul ar val ues of variable groups in

6) RORRAbYHARePvith Oramdxg8ubdtituchisoed tedctiReo forduGthgfabddas R’
nmpy be used where agxproprl ate with any of the other

7) Reais gelestituted withtli 3a83 fluakpects, clai ns or enbodi ments
lef i ne erei nbefore or hereinafter. 1) R is phenyl

8”?.0“’3) i t|O§lﬁcycl opentyl or cyclohexyl 3) R is HET-1

9) B)isRO-i s substituted with 1 substituent WD 2007/141517
PCT/ GB2007/ 002070 -13 5) R is substituted with 1

10) B8 tPEHerftr -6E@ct ed from cyano, (1-6C)al koxy,

Ve . ] nlﬁ@rp 6) R is substituted
11)\?\?9% éz(@)g'f\‘/ko%@%%%t(?tgent joi ned together to forma
12)Li 'rig-@ORSRY) t-osikh asZACHRL is substituted with 1, 2 or 3

fluora. 5 "ig adrect bond 9) L' is -0 10) L' is
13)Ig %HS‘ES@-O@QET%) L' is -S(Om, -S(0O,,,CH- or
14y ICHR B-GLWBy bRy s forl kampeR%RhdxA- . such as -CH2 10 13)
)L'z_i ?a gqyfect ybo?]d org)-o 14) )Igé is (3-6C) cycl oal kyl,
15)fRiris éxanp)becysloalkyhexyl 15) R2 is (5-12C) bi cycl oal kyl

. i s phenyl 17) R2 is HET-2 15 18) R2 is
16)@%%&%“% 19) L2 is a direct bond
17) R? is HET-2
18) R? is (2-6C)alkyl
19) L? is a direct bond
20) L? is{CR'R’) .-

21) L?is —O-(CR'R%) .-

22) L?is -CH,(CR*R’) .5~

23) CR*R’ is CH,

24) CR*R’ is CHMe

25) CR*R’ is CMe;

26) CR*R’ is CH,CH(OH)

27) CR'R’ is CH,CH(CH,OH)
28) CR'R’ is CH,CH(CH,0OMe)
29) CR*R’ is CH(OH)

30) CR*R’ is CH(OMe)

31) L? is a direct bond or -CH,-
32) R? is hydroxy

33) R? is carboxy

34) R? is (1-6C)alkoxycarbonyl

35) R? is a carboxylic acid mimic or bioisostere
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20) L2 is-(CR4RG)1 2- 21) L2 is -0-(CR4RS)1 2- 22) L2
is -CH2(CRARS)1 2 20 23) CRARS is CH2 24) CRARS is

wEhie14@p) CRARS is CMe2 26) CRARS is CH2CH( OHcéB2007/002070
CRARS is CH2CH(CH2OH) 25 28) CR4RS is CH2CH( CH2OWe)

29) CRAR5 is CH(OH) 30) CRAR5 is CH(Ow) 31) L2 is a

direct bond or -CH2- 32) R3-il4-hydroxy 30 33) R3 is

carboxy 34) R3 is (1-6C)al koxycarbonyl 35) R3 is a

carboxylic acid mimc or bioisostere WO 2007/ 141517
36)CTis GRDOSY H00267)Rlkoxgearb@G) R3 is carboxy or

(Je 6 | kKoxycarbonyl 37) R6 is hydrogen or fluoro 38)
37&%‘?3@&?&?‘6%“3@‘18 one aspect of the invention, there
38) R® BmQyriodesgl a compound of formula (1) or a salt 5

t hereof, wherein R is phenyl substituted with

1
s ubkt eneaspect o thedeantipn.dhere yeprovided a gapapwashaf, formula (1) or a salt
nZ - S02Me and chloro, or substituted with 1,
theﬁe ‘xlgp?%%uoro L' is a direct bond or -0-; R2 is

R' (ﬁplﬁ@l@ﬁ&tﬁﬁﬂek)&hth ] Wbsﬁn&mbbcte& cloahepanb,; (1-60alkadxy, beazyloxy, -
di rect bond or i s carboxy or

SO@W@E‘)‘&]‘P&(V&&‘F%EW‘{ W‘élhél 2 o5 ﬂ's‘,mﬁydr ogen. I n anot her

FetctQ ndt ed nvent| on, there is provided a conmpound
orrru salt thereof, as descri bed
R2 usmmﬂ)aycéb@lkﬁbﬁuexmplewhdolmmyl R6 is fluoro.

L2 is a direct bond or -CH,-;
R’ is carboxy or (1-6C)alkoxycarbonyl; and
R® is hydrogen.

In another aspect of the invention, there is provided a compound of formula (I) or a
salt thereof, as described immediately above but wherein R® is fluoro.

In other aspects of the invention, there are provided a compound of formula (I) or a
salt thereof, as described in either of the two aspects immediately above wherein R'is
phenyl substituted with 1 substituént selected from cyano, benzyloxy and chloro, or
substituted with 1, 2 or 3 fluoro.

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 two or more compounds of the Examples.

Particular compounds of the invention are any one or more of the followmg, or
salts thereof: |
trans-2-[4-[2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]- 1 H-benzoimidazol-5-
yl]cyclohexyl}acetic acid; _
trans-2-[4-[2-[5-[(3,4-difluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-1H-benzoimidazol-5-
yl]cyclohexyl]acetic acid;
{trans-4-[2-(5-{[3-(benzyloxy)phenyl]amino}-1,3,4-oxadiazol-2-yl)-1H-benzimidazol-5-
yl]cyclohexyl}acetic acid;
[trans-4-(2-{5-[(4-cyanophenyl)amino]-1,3,4-oxadiazol-2-yl}-1H-benzimidazol-5-
yl)cyclohexyl]acetic acid;
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 transeb (-t Grehloromiess Laminot £ g axadieg

15 In other aspects of the invention, there are
provi ded a conpound of fornmula (1) or a salt thereof,

w@Soasht bed in either of the two aspects i nMmpgiaisghat/ 002070
above wherein R is phenyl substituted with 1

substituent selected fromcyano, benzyl oxy and chl oro,
or substituted with 1, 2 or1§-fluoro. Further
parti cul ar conpounds of the invention are each of the
Exanpl es, each of 20 which provides a further
transriZfp Enbeli? -nasimey phaty Daménd] rivihiokadiazol 2-l |+l Hrenzoimidazol-5-

aspect t he esent invention also conprises any two
yl]‘@'rCPQ%E 53138 ?i%ﬁ‘lds of the Exanples. Particul ar

trarcs wﬂpﬁ(ﬁo &IB%HIMWH wnd@aq RPNriES-y RmifiBF B3 @toxabiRzol-2-
ow ng, or salts thereéof

yl] {1fhbﬁ;LZQerﬁldaZ[025nyB]C[YQlQhQKYHaWﬁCfﬂCIﬁ@r ophenyl ) ani no] - 1, 3, 4-
tra x%’i_ 4{/@%@%@3 Hog%pé:[e 1 agrglﬁgj %qlag adlaéol g?l] 1H-benzoimidazol-5-

yl]?cﬁih%xﬁ]a{cém{a’h(ﬂS [ (3, 4-difluor ophenyl ) ami no] - 1, 3, 4- oxa
azol H benzoi m dazol - 5- ! cycl ohexy I

oy poeritpzols-

xadi azol -2-yl)-1 H benzi m dazol - 5-
y”%dg’g}é’(%‘é‘% (gcetl c acid; 30

traristl-ﬁ‘hﬁﬂs-K(Q-ﬂ{@h)ﬂémfoﬂymhe%hmh@]amﬂaﬂxadiaﬁqu—ﬂXdﬁ-aZ ol -

bergplierpl L BT HobOI GRSsORIB020T0 15 |

traﬁs[ﬁ[kﬁ-[ﬁp[ ﬁ4lf%of(§)héﬂﬁ)aﬁﬁﬁ$ﬂoﬁYﬁt@(@wa}@lfﬁ ?B]’-]lHlbé}nzf}mﬁﬁ%l-g-

H benzoi m dazol -5- yl] cycl ohexyl] acetic
yl]mlqh,exyl]acetlc a01d

trar?stgfﬁs-&zz-ﬁ-g%&ﬁ-é—&]?g%dpio_ gﬁg of¥%| %éllaz%oj )qﬁ(iﬁ Gerzornitiazol-5-

yl]é'y‘vchﬂx@i ﬂg{@b@kag@dl 5-yl ] cycl ohexyl Jacetic acid; 5
4-12-[5-[(4-chl oro?henyl )am no] -1, 3, 4- oxadi az

msﬁr[{%{ﬁqz 415=|1rﬂbm<m wigwinok .3y pradiorehzy | JH-hergoimidazol-5-

yl]@&&%)‘:quef%]e']ic?gofy(l aclrﬁil. or ophenyl )am no] -1, 3, 4- oxadi az
c1s441—[{2-{5/—[(]4 -fludrbpienglgamindp  814-&xadydzb B3yl i by dodnrnra-5-

Yl]?’fyel%l"ile[‘%‘eflzc?ho’fy(h&aﬁ@t hyl sul f onyl phenyl ) ani no] - 1, 3, 4
trans°4( f9L340),4.3: tﬁhhor])fllfényil)gmmo] 1,3,4-oxadiazol-2- (}/l] -3H-benzoimidazol-5-

benzoi m dazol - 5-yl | cycl’'ohexyl Jaceti c aci
yl]oxﬂcbs:lcﬂle[(atheflzczfrbe)p(lwaﬁ:id,lor ophenyl ) ami no] - 1, 3, 4- oxadi az

cis-, 4 KGF% lo i[&(?—%ﬂél%lpﬂény ammo?l 3y4£ A)?a)é%alzgpf ﬁl l]P?Bgrtlzllr%ldazol 5-
ylok&ﬁfj@l‘oﬁe{aﬁe&ﬁbd@&@&d‘l 5-trifluorophenyl)amno]-1, 3, 4-

oxadi azol - -1 H benzoi m dazol
trans-4-{4-Fluoro- 2 E{S 4-

fluorophenylamino)-1,3,4- oiadlazol 2-yl]-1H-benzimidazol-5-
yloxy }cyclohexanecarboxylic acid;
cis-4-[[4-fluoro-2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-y1}-3H-
benzoimidazol-5-ylJoxy]cyclohexane-1-carboxylic acid;
trans-4-[[4-fluoro-2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-
benzoimidazol-5-yl]oxy]cyclohexane-1-carboxylic acid;
trans-3-[4-[2-[5-[(4-fluorophenyl)amino]-1,3,4-0xadiazol-2-yl]-1H-benzoimidazol-5-
yl]cyclohexyl]oxypropanoic acid; and
trans-2-[4-[2-[5-[(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-1H-benzoimidazol-5-
yl]cyclohexyl]oxyacetic acid.
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yl ] cycl ohexyl ] acetic acid; 15
cis-4-[[2-[5-[(2,4,5-trifluorophenyl)am no]-1, 3, 4- oxad
wodgphary! ] - 3H benzoi m dazol -5- PCT/GB2007/002070

yl' ] oxy] cycl ohexane-1-car boxylic aci d;

cis-4-[[2-[5-[(4- fluorophenyl)an1no] 1, 3, 4- oxadi azol -2
-yl ]-3 Hbenzoi m dazol -5- -16-

yl ] oxy] cycl ohexane- 1- car boxyl i ¢ aci d;
trans-4-[[2-[5-[(2,4,5-trifluorophenyl)am no]-1, 3, 4- ox

adi barmegiatds]l; 313, BehApi7nd.Pai OJ 1-15 30,211 32 and other intermediates

l. I
desfribe P SIS S SERERY R AreRey veBlish d dhe dosgptygoch
pro)(lld]eg llbltséiﬁfblé Tu@l@mbm%spe&scwﬁe myé&ltRiaexanecar boxyl i c
aci rans- 4-
{4-Fl uoro-2-[5-(4-fl uorophenyl am no) -1, 3, 4- oxadi azol -2
Pro%sg 1zgkben2|n1dazol 5- yl oxy}cycl ohexanecar boxylic

ci SA4ohipduiid blf)ifoﬁna}a[@ aﬁiﬁ%séal’c}rha&y bd prepaphnyhy prscess kndwn to
3, 4- oxadi azol - 2-y

be ppnisahledoithe @rcpar%va @iyl}weqlbwéiamomn?ap% RY¢h proggsses, when
useld ]t_@gl%gérgiaggmy ﬁt_ﬁ gt_‘ lsll ]f?rg{l_lézg(lf; or alshlk tﬂew,oé?@ Ef&(f@ea% R®drther
feahetafthaid@ntion. 5- yI]oxy]cycIohexane 1- carboxylic aci d;

t r bia qulT'thir J}qu% ﬁ}%%ér%eglggr&’rﬁ? goh e%%) grg{/rlldgso Jhatl the ccA)'mS())(lian%s of the

fon‘:ﬁlui C(Y)Cﬁnﬁrkﬁl’ﬁé’!hle%y Q:Elﬁ’ B@Pfypﬁreé%f@. préd¥ds a) to d) as follows (wherein all
trans-2-[4-[2 uor ophenyl )am no] - 1, 3, 4- oxadi az

vargsbleg agd a}slmrwlhﬁefmaieﬁn@&h&m h campgindsfdbomidz (1) polessethermse
“m%ﬁid WD 2007/ 141517 PCT/ GB2007/ 002070 -16 v
ernedi ates 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 30,
31, ay¥éaciivd oft Qﬁmpbﬁﬁcﬁéﬂfeﬂhlﬂh €8 to feaciotied C(B’rﬁp(ﬁinﬂ offérmula (I);
al so within the scope of the present invention and are
thebbﬁvh§W@ﬁOfBF@V@Gwvhégbg@%-(%he i ndependent aspects
of the invention. 5 Proggess A cC nnound of formula (1)

and its salts nay be pr§g aer b é?m¢NErocess known to
qn1ca||y rel at ed

conmpounds. Such proceqg mh n usedRo prepare a
conmpound of the formuld ), or a salt thereof, are
provi ded as a fur trferL’ fegture of the i nvention. 10 In
a further aspect the present invention also provides
that the compounds of the f®ymula (1) and salts

h f, ¢ b
o PO ey AP aPr g ohy i o fompotied of abmiB/@. o the
eqf1E B dfoRy -rRetRPBRRIHB AN fwifhol B fduhd bf FMHRESR 0L N]F WiiRSein X'

is a suitable leaving group;

H

N< R1
GO<Y
HO 5
R

(3) .
d) by reaction of a compound of formula (4) with a compound of formula R>-L'-X?,
wherein X is for example a boronic acid, stannane or a sulfide, 1! is a direct bond and X is

suitably halo;



stated): a) reaction of a conpound of formula (1) to
form anot her conpound of forrmula (1); 15 b)
weyel7iisgiy on of a conmpound of formula (2); NH2péirkIBbbo7/002070
YO>R1L R2 LI R6 (2) <c¢) when L' is -0- or -OCH2-, by
reaction of a conpound of formula (3), or the
equi val ent hydroxy- et hyl comound, with a conpound of
formula R2-L1-X , wherein X 20 is a suitable |eaving
group; H NO ~N 1 NR HOJZHNR6 (3) d) by
reaction of a conpourtd of fornula mnth a conpound
of formula R2-L1-X2, AQRsré ’r‘l@r exanpl e a
boroni c acid, st annanwa a) K L' is a direct
bond and X i s 25 suf tof y anN 2007/ 141517
PCT/ GB2007/ 002070 -17 6 H NR NONI \ X1 / NNN
H (4) and thereafter if n ssary or desirable: i)
renovi ng any protecting groﬁ(g ; and/or 5 i) formng
anditleedattei i ae@ofary Br dssiralslea) Exanpl es of conversi ons of

a conmpound of formula (I) into another conpound of
i) removing any protecting groups; and/or

5  ii) forming a salt thereof.
Process a)
Examples of conversions of a compound of formula (I) into another compound of
Formula (I), well known to those skilled in the art, include functional group
interconversions such as hydrolysis (in particular ester hydrolysis), oxidation or reduction
10 (such as the reduction of an acid to an alcohol), and/or further functionalisation by standard
| reactions such as amide Aor metal-catalysed coupling, or nucleophilic displacement
reactions.
Process b)
Cyclisation of the compound of formula (2) may be carried out by treatment with
15  acid, for example acetic acid.
The compound of formula (2) may be made by reduction of a compound of formula

(5) for example using palladium/carbon or platinum/carbon as hydrogenation catalysts.

NO N-N H
Ao
R1
o)
21 R®

)
20 Under some conditions, reduction of the nitro group to give the amino group and
cyclisation to give the benzimidazole ring may happen in one step, as illustrated in Scheme

1 below:



Formula (1), well known to those skilled in the art,

i nclude functional group interconversions such as
whysrakysi s (in particular ester hydrolysis), pxi/gabiono207o

or reduction 10 (such as the reduction of an acid to

an al cohol), and/or further functionalisation by

standard reactions such as-dfi-de or netal -catal ysed

coupling, or nucleophilic displacenent reactions.

Process b) Cyclisation of the conmpound of formula (2)

may be carried out by treatnment with 15 agldK)fR Nf%*-N

~ 1

exanpl eRacetic acid. Hhe conpound of f or ntf

be nade K§ .»uctD NiR' a corrpliedi,of fornu

exanple g \IZIB]UMCNbU‘n—m—pI atinunt, on Qas

hydpegemast orl cat MIysts. NOLAGONN ~-NRNO\R OR? L
E 20 Under sone conditions, reduction of NhﬁXDH Pd/C

nltro group to give the am no group and cycll @rhieBeid, 150°C

to give the benzim dazole ring may happen in ofe step,

as illustrated in Scheme 1 bel ow. WO 2004 141517

PCT/ GB2007/ 002070 -18 R6 R6 NO2 H NNN H

NONRL Pd/C, H Odo O NNii. AcOH R? H\(

NHACO2H, Pd/C formc acid, 150C R6 H N, ﬁﬁ#_<

RZ L' H ‘ R—L'

H
“R'

Scheme 1

A compound of formula (5) may be made by cyclisation of a hydrazine derivative

as illustrated in Scheme 2 below:

1. CICOCO,Me
2. nitration
NO, : NO,
H
i N—NH, N oMme
MeOZC\ lllll M —  MeOC_ H
(0] o ‘ o] o
NO,
H
H H H
N~
MeO,C, OO/N )’\< N\H/N\R1
: o (o] X
j X=0orS
NO
zH ;7|—f‘{>\ R’
N -
MeOLC \((ko N

Scheme 2



Scheme 1 5 A conpound of formula (5) nmay be nmade by

cyclisation of a hydrazine derivative as illustrated
wonoosabksie 2 bel oww MQZC M0 C\ ., ,, PCT/GB2007/002070
C--.-<::>0s02CF3 2\ ,,, NH2 1. ClCOCO2Me 2.

nitration 2 NO 2 HNO MO2C N-NHZ HOw 0 MQCN
O00i NO2HHHH M®cCIBCN1INN R 00X
X0orS NO2 NNN ~N.R MO COH O Schene 2 WO
2007/141517 PCI/ GB2007/ 002070 -19 For val ues of -L'

- RZFOI Yeduestof ah'-RA thes themthat ﬁhmmﬁhﬂme ananabeREYS aminene

1nt?rgle {ag%ﬁllaayte es n&iy as 1l§Ll1J I”%g .gll 13 %cfb 2 0 ttoaSt @vqlée#eg% %;:ahs?\ﬁgﬂﬁg

protecting group).

NHP NHP
/@/ Pd couplmg 7‘/‘/

5 ' Scheme 3

/OH Rh(acac)(C,H,),
R@—B 0o (R) -BINAP
\ +
OH Cf

R = for example Bror H

l

Ra
COH
H2N i Rb

Scheme 4

0 R®
Mltsunobu H
/\o /@E “R
OH HO o NO
%OMe

(0}
10 Scheme 5

[acac = acetylacetone]
In one particular embodiment of Scheme 5 R® is fluoro.
Compounds of formula (5) may also be made by coupling a compound of formula
(6) with a compound of formula (7), for example using a palladium catalyst such as
15  tris(dibenzylideneacetone)dipalladium(0) and the appropriate ligand such as xantphos

(Buchwald reaction).
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\ NHP Pd coupling | / -0 Br,ORO-O\ NHP O 5 Schene 3

OH Rh(acac)(CH4)2 R R\ / B+ O(R-BINAP O R = for
wes@mkg1Br or H Ra CO2H HI2N Rb (2) Schene ﬂc@cﬁﬁoolﬂoozmo

ORs Mtsunobu Mtsunobu N + 1-11,110 \ R OH HO

N2 OO/ NOZ RH, Ow 0 10 Schene 5 [acac =

acetyl acetone] In one partie@Par enbodi nrent of Schene

5 R6 is fluoro. Conpounds of formula (5) may al so be

made by coupling a conpound of fornula (6) with a

conmpound of fornmulN&:(7), for exanple usi ng a pal | adi um

catal yst such as Br

tris(dibenzylidg ¢et one) di pal | gl u IO)\ t he

appropriate |igadwd=such as xantﬂ'ﬁ chv\@d

reaction). vp,zubw 141517 PCT/ GB200%/ 002070 " - 20- NO2

Br NNH

(6)
Compounds of formula (5) may also be made by coupling a compound of formula (8) with
a salt of formula (9) (wherein M is a suitable metal counterion, for example sodium). For
example using an appropriate coupling reaction, such as a carbodiimide coupling reaction
perfofmed with EDAC, optionally in the presence of DMAP, in a suitable solvent such as

DCM, chloroform or DMF at room temperature.

NO2 ‘
NH, N—N
. _ N\__H
0 I O>NN\ 1
R2 L M+ R
- o]
(8) )

Compounds of formula (6) may be made, for example, from the compounds below
using metal catalysed coupling reactions for example using palladium or Mitsunobu or
alkylation reactions with the phenol. Both compounds can be synthesised as described in
J. Am. Chem. Soc. 1952, 74, 1574.

NO, NO,
Br Br
i ' HO

Compounds of formula (8) may be made, for example, from the compounds below
using metal catalysed coupling reactions for example using palladium catalysis or
Mitsunobu conditions (as shown in Scheme 5) or alkylation reactions with the phenol.

NO, NO,

NH, NH,

Compounds of formula (7) and (9) may be made by aminolysis or alkaline
hydrolysis of ester (10) as prepared using a published procedure (J. Het. Chem. 1977, 14,
1385-1388). Ester (10) may be made by cyclisation of a compound of formula (11) (where
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H2 NN1 R2-L OR (6) (7) Conmpounds of fornula (5)

may al so be nmade by coupling a conpound of fornula (8)
wobddindsial t of formula (9) (wherein Mis a sup¢diisge07/002070

metal counterion, for exanple sodiun). For 5 exanple

usi ng an appropriate coupling reaction, such as a

carbodii m de coupling reacti-ett - perfornmed wth EDAC,

optionally in the presence of DMAP, in a suitable

solvent such as DCM chloroformor DVF at room ,
X is éhpre¥)awbich itsplOmpy (brirdriby peactinn pfargsgthioyyana@ R { NGX (where

. (Q).. .,10 C unds. of. formul.a (6) may be nade, for
Xlé@a%p eV,Vlt}farl%urhagﬁglyggar%%dﬂggn%é?tgw usi ng net al

cat al ysedycoupl i ng reactions fQr exanpl e_using

pal | 'bu_[g:OO\ M_tisunobu orgipal K Iat/“on Negcti ons with

t he pHeno conpounds cgh DN syytHesi sed as

described inHJ. Am Chem C. T952x 74, 1574. NO2

N2 Br Br_ . HO 15 Conpounds of rmula (8) may be

made, for“@xan‘pl e, fromthe con{]ghnds bel ow usi ng

met c i td [

Pl L R R o B e g FTRRRAID Al or may
be nradSbj exmetid) ofithe ahikiné BRI NIh widafitriesarsplei(thiv)phesgereeoral .

NO2  NH2 \ ’ 20 d f | 7 d
(hpgghasgRersau vatsal BIoRHT RS AT poos Fsea A TP s o
of ARlerrhdtd methol TeNALIEHy bsthpshinds BE Bbnfike@Baplsdnedtitl below:
(J. Het. Chem 1977, 14, 1385-1388). Ester (10) may

be made by cyclidaiNHon of a con‘poundNofF la (11)

where F ii) EtO,C-CHO /)
( I j i Et020/< A
Oox 0 H

Xy i) Br,, NaOAG/ACOH

Process ¢)

Compounds of formula (3) may be reacted with compounds of formula RZ-L'-X!
under a variety of conditions depending on the nature of X'. For example if X'isHand L'
is -O- and R? is not aromatic then well-known conditions suitable for the Mitsunobu

reaction may be used, for example,

H H
Nip1 Nip1
N o] R . N 0 R
) ( Mitsunobu A\
) \ IN + R — R‘O\ > <\ jN(
HO ” N~ OH 0 ” N
R R®

Alternatively, if X' is a leaving group such as halo and at least either R? is not
aromatic (for example R? is alkyl) or L' is ~OCH,-, then an alkylation reaction can be
used.

Compounds of formula (3) may be made by an analogous method to that shown in
Scheme 6 below, with a protected oxygen substituent (for example benzyloxy) instead of
bromine in the starting material.

Process d)

Process d) may be carried out for example by palladium catalysed cross coupling reactions,
for example, when X2 is suitably a boronic acid using tetrakis(triphenylphosphine)
palladium(0) and a base such as potassium carbonate (Suzuki reaction) or a stannane using

tris(dibenzylideneacetone)dipalladium(0) and triphenylarsine (Stille reaction) or a suitable



WD 2007/ 141517 PCT/ GB2007/002070 -21 Xis O or S),
which itself may be nade by reaction of an

wo s@hpisecyanate) R - NCX (where X is O or S)P(\z'\t/bhztibwoozmo
suitable hydrazide internediate. _ Il 0 Na EtQ2
R EEONON OH OHX H((10) (11) Iso(thi o)cyanates
R - NCX (where X is 0 or S)-22e commercially avail able
or may 5 be nmade by reaction of the aniline R -NH2
with for exanple (thio)phosgene or a (thio)phosgene

groagsictadsemifidealsingwectalipataty sed corditiensirasteay tha phllaggum catalysed

t hyl a | t t f Ki
condiis keretost of by GPerheapes 0 T 878 ed belowe i)
H2 Wb%pbﬁnd\s“dﬁ formuta () 'nia)y Yetrafe-aSliRistrated im SERei®:0 N C
- i) Br2 NaOAC/ ACOH H Process ¢ 10 Conpounds

formJIa (A" may beRreacted W th corrpou S O
Nl Rirb™ e, rletmmaoﬂo d%;i
nd| ng oAr—the- nat uf
and N, i s -AF%Hand R2 s npt aro\*ré't‘r'%‘ t hen el -kn§'§}vn
conditions suitable for the Mtsunobu reaction may be
used, for example, H NON, N R Mtsunobu Rt meoHr HO~
RNNN+RN;--<\ "N HOO R6 HOHRs H 15 | 2N,H,

Alternativglyy if X |s a |l eaving group such as hal o

and at | east :lé not
-— \ff:ji‘s z
H N—NH

Metal couplingJ

8

L N N~
R~ N_¢ N
Ti:ENHO/mN/W
H

H
Scheme 6
Alternatively compounds of this type can be made as shown in Scheme 7:
Br . Br (o)
B N2 Meo” “cal, Ny i. 1N NaOH N\
N>_CCI3 N  OH
NH, AcOH N ii. 1IN HCI N
J MeOH, HCI
R® R®
1 "
L N 0 Metal coupling Br N o)
RZ/‘V \@ N\ E \
N OMe N OMme

) \>_<//k ,R1

Scheme 7
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aromatic (for exanple R2 is alkyl) or L' is -OCH2-,
then an al kyl ati on reaction can be used. Conpounds of

woasomls1£3) may be made by an anal ogous net hopctgsbiRioo2o70
shown in Schene 6 below, with a protected oxygen

substituent (for exanple benzyl oxy) instead of 20
bromne in the starting mater9al . Process d) Process

d) may be carried out for exanple by palladi um

cat al ysed cross coupling reactions, for exanple, when
X2 Itsvid betappieyiatedisbatsluring thei apovsteagfions, certain groups may need

REYEH AR .
theSdxadia2de rivg, dtPretarsor thereof.

tris(di benzylideneacetone)di pal |l adiun(0) and
t r i PriaHypeappiepiatedghaticedain o4 thej varpupingsubstiugpis & the compounds

o GO BTG RO RO R N BBy
sutpdtutiaf irenatiorat alggsardted by Rdhtendosal dastivhdledoupmddifidaions either
prffl B A oA 1 PERF<155S SERUATE8D0vRBNARF sigh gl inluded
o R BRSO o P e g Byt Sl v
forBrulas(I) iNtANENtHRr Iebmpwnd(d()thd-fON.nhHZ(I)l\/’@ﬁuah retagmpismmg mddifi¢ations
ol Mhnats SRR S0 piin
rea%ﬁ&i’,‘”ﬂedu@ti&?@ﬁsﬂi@st?thents, alkylation of substituents and oxidation of substituents.
The reagents and reaction conditions for such procedures are well known in the chemical
art. Particular examples of aromatic substitution reactions include the introduction of a
nitro group using concentrated nitric acid, the introduction of an acyl group using, for
example, an acyl halide and Lewis acid (such as aluminium trichloride) under Friedel
Crafts conditions; the introduction of an alkyl group using an alkyl halide and Lewis acid
(such as aluminium trichloride) under Friedel Crafts conditions; and the introduction of a
halogen group. Particular examples of modifications include the reduction of a nitro group
to an amino group by for example, catalytic hydrogenation with a nickel catalyst or
treatment with iron in the presence of hydrochloric acid with heating; oxidation of
alkylthio to alkanesulfinyl or alkanesulfonyl.

If not commercially available, the necessary starting materials for the procedures
such as those described above may be made by procedures which are selected from
standard organic chemical techniques, techniques which are analogous to the synthesis of
known, structurally similar compounds, techniques which are described or illustrated in the
references given above, or techniques which are analogous to the above described
procedure or the procedures described in the examples. The reader is further referred to
Advanced Organic Chemistry, 5" Edition, by Jerry March and Michael Smith, published
by John Wiley & Sons 2001, for general guidance on reaction conditions and reagents.

It will be appreciated that some intermediates to compounds of the formula (I) are

also novel and these are provided as separate independent aspects of the invention. In
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R6 NH R6 R6 Br NH2 McOCC13 Br tc NN CCI3 i. 1 N NaO ~
Br b: NNNH2Z AcOHNii. 1 NHJO HOH MOH HC R6 R6

wohkoizndisit’ N O Metal coupling Br NO H Ove Ne©MeshhoR®02070
NNN R~ H' N~R1L H Schene 7 WO 2007/ 141517

PCT/ GB2007/ 002070 -23 It will be appreciated that
during the above reactions, -@rtain groups may need
protecting, for exanple the NH of the benzi m dazol e
ring, if present, or the NH linked to the oxadiazole
particwlgr, centaip ceropownds of fremalse (2), (3)wi4) landfer 6 presgich prayided as

t hat certainfqpethe various ring substituents in the
0

indgg%sﬁr?agect%o {nﬁ/entlon.

€ présent invention, for exanple R6,

nay[théllialortedipprdiabid tBitan sehel ofthe hddctions Metivned tiérelnit may be
reacti ons or generated % conventional functional
necgpsaideniyableite Rrdeshanyesenpidive SiupH M ¢NRounds Hbginstagrcss where

protibR Y x{kg%stesg& (ﬁ[ﬁl@%ﬁﬁ)&e&ﬁe RRESWA Rpt%gseas@(ﬂ}/e%iiﬂ k2 3s 4Glitable

are 1 nclu € process aspect o e 1 nvention.
mefhiodh foraach prorstiomyCoanventimhl moectogpgoupsmay be heed in accordance

formylg (1). into, another c ound of the.formul a. .
Wlté@@r%ﬁlrgavmﬂsﬁ@oaﬂ SR tWotfecens, BrpfeFnreCrougs in'Ofganic
syﬁﬁ@ﬂggh&m Wikeh Q¥ 8bAO M), @ substituent by means of an

aromatic substitution reaction, reduction of o
s ubBtat¢atiep gsqupa ey | batreraved bysanysionvenaent snethnd asxdestaibed m the

.. of substituents... The reagents and reaction condjtions ..

e AR b g S BB P B SBnBE L R Seing

grodblin qiRAtibh,GUt RmethvasBits clifseRs®aPlol effestifilovalldf it protecting
reactions include the introduction of a nitro group

graypivith minimemt digudanes afigreups elsawhengdn theipelgeie-i on of an

acy!l"ht% gt:‘kgac?%{tlg&'n’c%éig,rﬁo}éxam?h%&ps%l]c@&y ing dégﬂr%x9 g hydroxy

I
Lewi s 2 al"um niu ri‘chloride) un
it ndyi 0deksiraile af protecothdigtdupria sombef thetreartiund memtiomed aerein.
al kél group usi,r;g an al kyl halide and Lewis acjd
( subKarmBlea P{APHS mlvtr?tﬁfctmgo%rp%foraﬁagfowrar@aﬁéﬁa gfample, an

acyi 9Rstip! FRRRamARAn Lli@nbiligrOd Sch 99a&kyl2an 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
group such as trimethylsilyl or SEM may be removed, for example, by fluoride or by
aqueous acid; or an arylmethyl group such as a benzyl group may be removed, for
example, by hydrogenation in the presence of a catalyst such as palladium-on-carbon.

A suitable protecting group for an amino group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbony! or tert-butoxycarbonyl group, an arylmethoxycarbonyl
group, for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The
deprotection conditions for the above protecting groups necessarily vary with the choice of
protecting group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl
group 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
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hal ogen group. Particul ar exanples of nodifications
i nclude the reduction of a nitro group to an am no
wabeun4ixy7 f or exanpl e, catal ytic hydrogenati onpatr/GB2607/002070
ni ckel catalyst or 20 treatnment with iron in the
presence of hydrochloric acid with heating; oxidation
of alkylthio to al kanesul fi-@9l- or al kanesul fonyl. |f
not commercially available, the necessary starting
materials for the procedures such as those descri bed
an adybgmugayctes avallgoxyrarhooylaiouemanhe cdmewed, e kxample, by

from stand organi ¢, chem cal..techni ques.. technj gues .
wesgireti £ Rk BEE M ar G QunbER PhPo5Rg AN b Roacedc
aci@ hhd/&i 4 Bhdtiosichibbay] LOPARAES a bees TuXyearBsnyMakdutd aebe

described or illustrated in the references given
remtygd.for evanipd iy degenitiontover acairlustsyeias Radadive-emeargon, or
by fIERFEhBEh 2 RERRSAH fr BahIE bBLAGAYHE A RSEHH DR dutdble

e exanpl es. &'t eader FSfurther rererred’to
altedaiitBie pestenganowp foh e Prigdaky amMolyrég i) fonexdmypld,er phthaloyl group
March and M chael Snith,,publisped y John Wley &
whishmeaysgemorest byyerimant with amplklapng &4EaBRICCondi t i ons
. ) : - SONE
AT R S SR i S R S
al sA snosteé penettind gse@ipdoea parbuxydgdup s, e paample, an esterifying

i ndependent aspects of_ the invention., In WO
BrO3BCfoF SHTEI BRERNRD B0 S PEOS 00 WHIC S REgVedh or.pmplen by
hy $:ORBRWIthSa Bfse s@ihadlsa@iutnlydrddde, of for e@ﬁlﬂ?l@ra {(Butyl@kréup which
each provided as i ndependent aspects of the ] )
may (b egrnd\ed, for example, byl tseptpentay gt ancacad, dor axaapld an ergaric agid such
t reagtion ntion N
os (it @Rl AR of KR L OPER o BB Brludp VRN By g removsd, for epample,
by Bpdrpgeniation ovédia datubisa s pakddturh-opr@tteat i on i s
necessary or_desirable are known to those skilled in
t heRgsips may alse be efdass) REOteEHRSEAYP-f or such prot ecti on.

Gon . . b o _
ComY b DS 16 % IR e s

usisgeonveltior@l el quddrvd Elatawrein@hochesical affy grahéyxmay be removed
Synt hesi s, .John W1l ey and Sons, 1991). Protecting

d“%&%% rﬁﬁWUB%SWQHBV@ﬁ“ﬂ@ any conveni ent method as

desghé B80ed Srghhie chdilist WHEBAIBK R A6 akd 8dMpt tHR ihfdemation contained
skilled chem'st as appropriate for the renoval of the
andprefirensceil Wgthingthe @povaretaenses, ond aeapsipanring fgemples thgrein and also
chose Q0 as. t ffect r . Lot ectj.ng
the R T Sreo Y DR BreliE B RREERS ¢ 1
t he TH®teatoviabof abYsotedtingl gauisainti she foeatite, offaor exanpl e,
groups ;such as anino, carboxy or hydroxy. it may be .
(phggg@qcfaﬁcpaélyta@c?ﬂtﬁl@)@@h PFFeWEijIBLEIEP skill @bgpordimapyrganic chemist using
staﬁ@a@? Eécﬁfﬁau&? pﬁl‘tl?é?@grel? ﬁétﬁil@on &é tl’rzegé g@b?ﬁasqeeﬁl pﬁHf‘i&eﬁbl €
protecting group for a hydroxy group is, for exanple,
heraimbefoegy| group, for exanpl e an al kanoyl group such as

acetyl, an arqyl group, for exanple . L o
t\’\yhen an optlcﬁ%gl ac(lglve Pcprm ofa compoun}lj(!l of the invention is required, it may

be obtained by carrying out one of the above procedures using an optically active starting

- material (formed, for example, by asymmetric induction of a suitable reaction step), or by

resolution of a racemic form of the compound or intermediate using a standard procedure,
or by chromatographic separation of diastereoisomers (when produced). Enzymatic
techniques may also be useful for the preparation of optically active compounds and/or

intermediates.
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benzoyl, a silyl group such as trinethylsilyl or an
aryl met hyl group, for exanple benzyl. The
woesrakegsi on conditions for the above protect pa§cB2007/002070
groups will necessarily vary with the choice of
protecting group. Thus, for exanple, an acyl group
such as an al kanoyl or an 262&royl group may be
renoved, for exanple, by hydrolysis with a suitable
base such as an alkali netal hydroxide, for exanple
| i t Bimikarkyy wherda punelrggloissneieof aAdoirgronad pfitheynention isirequired, it

oup su as trinmethylsilyl. or SEMmay be renoved, .
ma bF OBiei Py Sy e PHLTICGL BF 2§V RO 'S0Rd DU Foplpisomer o
a s@fsTRAEd], SHUBscTuEdh F% MixBRE 3¥ the FeAYROMEBY o thtermediates using
renoved, for “exanple, by hydrogenation in the
a standssdprssediirea cat al yst such as pal | adi um on-carbon. 25
A syitabl e protecti . . i ' f Or,.
A A O3 Al ST B Rl

comfipiitioasvideietothprises a @bkpawribstiforyila gin and (170 fas dxfamed! e a
nmet hoxycar bonyl , et hoxycarbonyl or tert-butoxycarbonyl

herginbefgre i Rhapmassutieptlycaseeiahle galbthewef, in eﬁsog%ﬁﬁpwﬁh a
phagxglggéﬁlti?gﬁs%idgg Wl ’exaéieﬂporacra%/ér. group, for exanple

nzoy eprotection conditions for the above
pr oThetomygpsifions pf thedoentan ivay bean y formt suitable fahaaloee ¢for

o AR DOl b st SO A S5 o
disperOiBle RWRR dFRYardfes! §TKESR elifrs)err Wﬂi(l,eql ur%(tfglly&%ﬁ’ﬂplésds%reams,

W th a suitabl'e base” such as an al kal i |
ointyeints geldeor dqueousxawply eolutions arsuspensions)ufer Aglindstiatien by

oML PP AR 250 TSR LS0ERT By afnhon

by [S0EMEER (oPExBNANM £findly dividegioWRRt) oMfbiparerfietul Aldhifistration
acid as hydrochloric, sulfuric or phosphoric acid or

(for examplprasobsieniic @quepss gr aibysaution fpr Hitanenoys subeHINeodsoup
, . . d, f
SRS &SRR B SRR BRI PRl SRHEE T

t1on over a c
pal | dte compositiarstudithe iaverdfiohyndyr eadbiangd by ¢dnventiomal grocedures

.acid for e le boron tris(trifluoroacetate A i
using, perygpiional phApReligel eﬁF‘zBFé‘S:% P54 kgPen ﬁwna)TmrFaWOSltwns

intHALD QorYrAURe ity bRt ¥ RABpleloi¥riAde ¥bloBfiRE RwedfRhinp,
may be renoved by treatnment wth an al kyl am ne, for

flaeyuaing laad/odpreserigtiveragetpr opyl ami ne or

2 Y e AT kel MO RAL e BBy mtoe

for%ﬁarﬁ?l%,eiﬁlbxftﬂilﬁ@ns S2hGE Bi¢pose f DHiveX dFbdriate] caleiufybhodphadior
et hyl group which may be renoved, for exanple, hy .
calgiyay qoriesiate, gapplaingandedisintegraiiag asentysHohps £opr stpsch grralgenic

s B BRTBLs ek Pk BRSPS
acid b auli; preaeivelti selagentsanch as dthylor peopyl phydwixghenavaté,amd _
antgggggl;tg’s%clggsn%éqb e t%&gﬁ&g?%g%y Veu%’ggpg% grcoated either
to MBAIEAH B SRS the subsequent absorption of the active ingredient within
the gastrointestinal tract, or to improve their stability and/or appearance, in either case,
using conventional coating agents and procedures well known in the art.

Compositions for oral use may be in the form of hard gelatin capsules in which the

active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
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15 Resins may al so be used as a protecting group. The
protecting groups nay be renoved at any conveni ent

wGo b@gR41siy t he synthesis using conventional teghRcadN®S/002070
wel | known in the chemical art, or they may be renoved
during a later reaction step or work-up. The skilled
organic chemist will be ableX7’c use and adapt the
information contained 20 and referenced within the
above references, and acconpanyi ng Exanpl es therein

calaiuth pHosphate mel<aekam:|ae§0fﬁ gelefim cansule@bt which teecastige ingredient is

mat er |

e e T s

( phauBsgKhipeatibys @aemy @bhtain théhdtivariggrediehr ifl finbl powdered
skill" of an ordinary organic chem st usi ng standard
formeteBethefuish omm ermeresusnending aggnts seeh asfediulese st eps

cax%&?y ﬁ)?]cafu%/ F%chiéehﬁ%gé H?&B%ﬁo%ﬁx@{hyﬁ%ll?l@gé, R alginate,

ormo oun

polyeihyl-padolidobe,miyn trb@c@ﬂﬁh ahd gambigadiardispersingurtwentieg afents such

t he above procedures using an opticall ctiv
as lecihifion @onqgﬁ%aélpp Rrodueisiohen: alkylspe éiélélﬁﬁ‘flél fa ay a%.@wﬁbﬁwle

pof;yggé{ﬁ%lleﬁglstgr?t@) of l:&fi‘féh&u?ﬁ ?Frﬁdg?t@ of El‘fqWene Bf(ld@)évlth long chain

esolution of @ racemc e conpound
aliphutie atveholat for wm@e hemammbahsdermosyzmamh or c@ﬁieosatlby products of

ronat,o hic,s t. t
et Fga R Sl B PE B R TR T o,
polyBRy diiBERY AEH N midho R4tk G chdeiﬁ:!iti &im{'ﬁz‘ﬁgrléﬁdfxﬁde with
i nter medi at es. WO 2007/ 141517 PCT/ GB2007/ 002070 - 26

long; qhalnahlpbatlwai@rhots fruresamplgihoptaderasthplencoxyertprnler condensation
prgc él?trs t‘:ﬁn en 0x1d§ w@ﬂ} 1aef% etlstderloai/ frgr?l fﬁ’t? chuﬁ]s ﬁldbayhexuol such as

g ou one O ove procedu usi ng
poryegjr@h}aaimﬂﬁs)l nﬁ)nsblaﬁtE:J dtg:oﬂdﬁn@diti(ﬁi productsf dﬂg&aietdmdymth

pards] S SETEieR 0 g5 SRt B! MBSO or 3Pl Folysdhylene
sor%ﬁ@r?ﬁltonggle&tg e?h@%( Bh@ﬁls#: 0\?\1;] by RIs8\bA&Fh éhe or more

phar maceuti ca nmposi t conprlses a conpound
prasérvhtiveniibueh @b pthahok I(rbIZ}A)p-l@slr@baﬂ)cmate hgr-ekidlgs (ueh es asgorbic

. ceutical ly-accept abl e | t t er.eof
oot} SOBRERE BT (S TG Rty S BE pisgigreh os suerose,
Sa&ﬁﬁ,{y&@gpg{m{é rrier. The conpositions of the

invention may be in a formsuitable for oral use (for

10 ézdazrﬁpsr@nagns =By be @rmuwgiw@ewpmhrtg the aefppferingredient in a
I
ve%quoé 12? Ifsouf:ﬁgy gr\%éﬁis gfl qive%ﬂs q%grggﬁ 19F 5000?1%&1&0?21?%1 g}n’leral oil

e“powder s or grahu Syru
(suchas lig@it pataffuse The oily eumilﬁnma)cﬁle(am)tam taltl"mt:mﬁlﬁgagent such as

bC$S§\|fa§(a]aﬂO§{1 Hi?rg%ffngéjrlsc@%rl prlo{lc))/l S’S%erléttelnglgsaggrgts gllilc?lpaes Ql?ésg ggt out above,

and flavouring agents may be added to provide a palatable oral preparation. These
compositions may be preserved by the addition of an anti-oxidant such as ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous suspension

by the addition of water generally contain the active ingredient together with a dispersing
or wetting agent, suspending agent and one or more preservatives. Suitable dispersing or
wetting agents and suspending agents are exemplified by those already mentioned above.
Additional excipients such as sweetening, flavouring and colouring agents, may also be

present.

The pharmaceutical compositions of the invention may also be in the form of
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i nhal ation (for exanple as a finely divided powder or

a liquid aerosol), for admnistration by insufflation
woéhargsanpl e as a finely divided powder) or fpeT/GB2007/002070

parenteral adm nistration 15 (for exanple as a sterile

aqueous or oily solution for intravenous,

subcut aneous, intranuscul ar 28 |ntranuscular dosi ng

or as a suppository for rectal dosing). The

conpositions of the invention nmay be obtained b
011ﬂm-rwaeq1tenmlm¢n5p r"lih@@dm ipbase gy begp vegetable (plb iwadh as olive oil or arachis
011pharrmce i,cal i_pi ent n_the

PRl Sil s g o Bpg R diali e BR 4 R Yl o Hhege-

Suftﬂﬂe @ﬁﬁﬁmﬁ'ﬁg a&xs Mlay BB for &I, inafiral BMBRUAH g ims2ch as gum
fl avouri ng and/ or preservatlve agents. Suitable

acqsieqmraasriegasanthynairalbppemyringnhosphatidessuch es goyadispelecithin, an
r |
estgrg ngar@ltai e%‘erg H@#%ﬁ?&o&r} E(&% g?fél@ggb %’.“E’%ﬁ?dﬁd%y@ eg(raﬁllﬂfeh
sorbaﬁmmumcﬂeatbmﬂtcend@samml produegs @ible shid pa[rhelgirstﬂr:*. wigh ethylene
agents such as_corn s%arch or al geni c qC|d bi ndi ng
OXIés SHRtasRYP R EhEIens Barbitan BpRaoksate nl%f‘g“é'ﬂ‘l $i0RYMAY glgo contain
swEASf 'ﬂﬁ@bﬁl‘f‘g&'ﬁrﬁl ese?Jaﬁ@E héen?ss acid or talc;
preservative agents such et hyl or propyl
p- hﬁyjmpxybdanlnoatmay l;mﬁ;trmahated ~vash mmt@,inwhts asch as glycerol,
i Tabl et fornulatio unco ted or
Py P deef suitol Shatime §F Diferse: RGP dap SO AdraIRR:
preS&iRaRAL eaY o RS Ahlolk Bsloind dRnACt i ve ingredient within
the gastroi ntestinal tract, or to i mprove their
st aff gﬁ pharmaeeitisal conpresitianzmay also de imehe fems ef a stgrileripjectable
conven
e LS RRberRE, W RS ot JEEHE To K BREMes

usih@one of mbay ¢f thehmproptiatadispersing bnwetting lagérhﬁan(ﬁm&penﬂmg agents,
ingredient is mxed with an inert solid diluent, for
WhéfobgWF geermpriqpgd b Autterileygieoiable proptpiipn may also be a sterile

inj gc(st;%sl%? rf %ﬁﬂe@gggﬁg gl@l!ll de%i;ﬁ%%ﬁh?ta@céﬁabmweﬁt or%olvent,
fori exgmekbi aesulutlosl in m3xb,uiarw|dtdh wat er or an oil such as
t l. . | | .
Do bomePHony R ARG eBen DY inhalay@n e e gfPHG LA ponentional
prefsblﬁﬁlecy afrovsl %ﬁﬁﬁl%edftQ Hns;bé&g O RAivEAdReRER eRher™af aerosol
suspendi ng agen such as sodiumb5

- confainedynedt dlyldﬁ;mspm @tg]g]uldréqopgqts; eTonyentienal aerosol propellants such as

voﬁgpyw A %83(1' r t hréo&se& éd?o%?fboﬁ? gla ’Ehﬁ 0291% tfre aerosol dev1ce 1s

one ragaca um acac

conhicaRatlsi Iaﬂ‘GngHi tmtspexfsg aagaered qeatity obsctive mgtrédwnto r
condensati on products of an, al kyl ene oxide with fatt g )
aci 48t {urther wfermaben op Scrrw@éloﬁﬁeewe tipEelered)to Chapter 25.2in

h ..
Vo‘ﬁﬂ‘ﬂ&g§ 3$ @Blingﬂehgﬁﬂgéj oﬁg‘{als ,éhg%(r grgrp 1[2 ?Ia%éh, Ch2%@an of Editorial

atic a
Boh&b;%ﬂgmamthgksh%wxycetanol or condensation products

T T AN AL N R AT
prﬁﬁ%@hgﬁgle‘gﬁ%@ t?mﬁ? ﬁwll AbceSRUE Na defbhdRipAtPea e Kst treated and the
partlculilir route of administration. For example, a formulation intended for oral
administration to humans will generally contain, for example, from 0.5 mg to 2 g of active
agent compounded with an appropriate and convenient amount of excipients which may
vary from about 5 to about 98 percent by weight of the total composition. Dosage unit

forms will generally contain about 1 mg to about 500 mg of an active ingredient. For
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| ong chain aliphatic al cohols, for exanple

hept adecaet hyl eneoxycet anol, or condensati on products
wohoehimsiene oxide with partial esters derivedpéiei®007/002070

fatty acids and a hexitol such as pol yoxyethyl ene

sorbitol nonool eate, or condensation products of

ethyl ene oxide with 15 parti-9-esters derived from

fatty acids and hexitol anhydrides, for exanple

pol yet hyl ene sorbitan nonool eate. The aqueous
furthes porsiatins onmdputds o6 Adonnisirationraad drosager Regimes the reader is referred

o SRS SR RS SR remrsadppy nse

Chaigméh of Editd?1al BB&kdR dRbdasnonf Frassa9po.Ng agents, and/ or
sweet eni ng agents (such as sucrose, saccharlne or

as paceardiog to 2durthar pspegtiche brssent mypntien therens peavidedigcompound
h
of TR R RSl P Bl B AR Sl o e

in ®rletho@of trBatthefii dfxh@hu@anh or z(rﬁrtl@%oﬁ? byithgtiysl . par af f in).
The 0|Iy suspen3|ons may  al so contain a thick 9
ageRefezanep hergin ts@é‘gwun%af @ﬂpﬁhé%bﬁulérbe@efiwmod o refer

t h th t t
o OBy R AR BATHEIPIS, = 035t o

agents may be added to provide
a péﬂ’ ealiavb Ifeuralrthht qonmpandstofcblnn préseas mvaiticanhibgiDGAMS activity

reserved th ition. of an - oXi dant
and b e et Bf then bIgpC et SRtk el on
gr aﬁ“ﬂuﬁﬁeﬁf&!ﬁtﬁﬁtﬂﬁhé ﬁrresé?lrt aRaA@RH 199 cBinpainPstBRHSla (1) or a
suspension by the addition of water generally contain

pharimaceaigicaNea¢aeptablgi selt theresy dorhuse app md@amegper sing or

pr e?é?%ﬂ%@g gl’us sé%u%, e n d I n goe nt agfj 89 A %h aggutlcalg% a%ceptable

salfhdredfl SO 1ang n@lﬁﬁh&nﬁfo@ pﬁ?ﬂ&ﬁiﬁg lah lnﬁﬁfblbyn bhDSA T dceigily in a
menti oned above. 30 Additi onal exci pi ents such as

wagpedeaded apimal pushasa wgnaadeingo| ouri ng agents, may al so
be 0 i1 g
"y SRR 1id U GRAUITRE B frhfla EPIPLRAr ARSI AGeptable sal
thelR¢€oT/ iGBﬁ@ChE/aOﬁaﬁaﬁnem @ treating diabettemeldimslanidnsbesitién a
0|I e a vegetable oil, such as olive oi
%‘?‘g’ggflglmn%)é‘llcq‘ Bra fﬁ‘“?ﬁ“r?&% oil, such as for exanple
| | Qs MBﬁiﬁrﬁg 13 aoﬁlnﬁelrﬁsﬁédt' Bﬁth@fm\%ﬂﬁo@fhe?m Pfovided the use of a
Sui t abl e enul'si yln%gagents may be, for exanple,

compeundaififgrnyde (Ib,rqrrag) sedticaly ascepiable wldbé¢raofon tepmanufacture
tra acant nat.ur, Currin h SP ch as
of i ARARAN or B R H L b P RIBSRAFPETA BHER A
wasb1yRIdd hniwnl badht 46 aintl bRig. hexi t ol anhydri des (f or
exanpl e sorbitan nonooleate% and condensati on

pr odties accerdingyle asfyrtheraspeqt of thedpventionfhere isprgidadhe use of a
cor?lﬁutﬁ% osflf&l?mﬁg‘ (Izloclﬂé Mhﬁ&ﬁg\é&%@ﬁb@sﬁ%ﬂ%ﬁﬁtﬁe mI acture

SI ons may SO contaln avourin
of phredizamaht f‘QSEus‘bgﬁ nhestreafivientpd deabetes hleidltusandéqt dbesity in a
wa&rg[bqyod%& gglm\l\énll tsll?chsa\ge aeﬁu%]a{n%ge agent s such as glycerol,

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I) as defined hereinbefore or a
pharmaceutically-acceptable salt thereof, in association with a pharmaceuticaHy-acceptable
excipient or carrier for use in producing an inhibition of DGAT]1 activity in an
warm-blooded animal, such as a human being.

According to a further aspect of the invention there is provided a pharmaceutical
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10 propyl ene glycol, sorbitol, aspartame or sucrose,

and may al so contain a denulcent, preservative,
wdh@¥Awsing and/ or col ouring agent. The phar mageiGes@lz002070

conpositions may also be in the formof a sterile

i njectabl e aqueous or oily suspension, which may be

formul at ed according to knowd0procedures using one or

nore of the appropriate dispersing or wetting agents

and suspendi ng agents, 15 which have been nenti oned
conggimsiton whiel eompréses acempeaibideof fompaa &) andefinged hatesnbetge ar a

steril.e injectabl ol uti.on _or. suspensi on in a.
PheRRRESLERIl - Rrentiaral o abdBArRprbo R Al epagpdlsBiclipccepble
excifént X 38PleLfoR uSOintthé @BatimBntlofidbeted madlitab andZorgRsityt inQMS

for adm ni stration by inhalation nay be in the form of
wamn-blaedehanigah suchpsadumandeingaer osol  arranged to

dis . 1 he [ ' ' ' . - r
SRR O R Bl PSR ey L8 O5fe RBA1cs 850 70
prof@ading a inbitilionef PSAIT 1 prayie} inadwsrms-bliddédanimel, aiidhl 8 a human

fluorinat ed hédrocarbons or hydrocarbons nmay, be, used

beipgdn pegsl of sl Bratment which comprisss edmursieingtp saidgaimal gn effective

) ; . . i .
el RRESr o T G RO PhaPChiy LRSI i
definefl dere@tbefape.Chapt er 25.2 in Vol unme 5 of Conprehensive

Medi ci nal Chemi st Cor wi, n.Ha h;. Chai f '
i poraraine o Rt rpturpbt e iR bela grovia mstbehe!
treding Wrdbetée8 maNath e PEH obe iRt inl SSwaHATBIODEEH Mifbl, SRD ' HilBTaf being,

_ excipients to produce a single dosage formwll .
in need o sushitteptryent whirbrempirises adounistenag hosaid enimal arefigetive

L T

deflidamBein¥ekdre.general ly contain, for exanple, fromO0.5
to ch.of active 30 agent conpounded with an
{

apphe piefediaborsthe si3r oE e dhoe EABIER [pthedRemprIgiTs pigphyfactic
tre L Itlthé‘f%rﬁértfi WP GRR st Bl %cgkgan%eo\?arrfég g%%‘ﬁl\ﬁw‘@ﬁn%é host

e total conposition. age “uni t
treqged) elieadolite af @dministragionahd fhersgvdray ab thetill&de begg akatad. Preferably a
.active ingredient. For WO 2007/ 517 . . .
dm@éﬁﬁeﬁz@e Yin696 7570 melbe 370 gred _ﬁ%&%& the laibrdqss gtk gecessarily
be HricddZbaidtd &ldnQRe RO trRSAIRe bWBSroliR& a8/ RStratidn, and the
referred to Chapter 25.3 in Volune 5 of Conprehensive

sevkB i Q;ﬁthgillnmé)ﬁrgttre}te@(:&pwmingbﬂbg hptim@naiosaggrmayf be determined
di torial Board Per gamon. Press..1990. According to a
by Ffﬁ rqr%cégloggrp\gl& ‘%"F%“F?e B’ R gt & %{}eénﬁt ion there is .
pr oxk dRtkdabe ngsntiindSdefinet o thel presehf) in®éntidn are of interest for their
Hﬁharnaceutically acceptabl e salt thereof as defined
aonl

erieipbit Sleactiviy oldOATH- 4 aeptpeyrd of the invgptiemmay therefgre be
YT S AT, (380, Bl LIRS B e
mellitus, more specifically type 2 diabetes mellitus (T2DM) and complications arising
there from (for example retinopathy, neuropathy and nephropathy), impaired glucose
tolerance (IGT), conditions of impaired fasting glucose, metabolic acidosis, ketosis,
dysmetabolic syndrome, arthritis, osteoporosis, obesity and obesity related disorders,
(which include peripheral vascular disease, (including intermittent 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
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equal ly to conpounds of formula (1) and (I1ZA). W have

found that conmpounds of the present invention inhibit
wosTAseii vity 10 and are therefore of intergst/cB807/002070

their blood glucose-lowering effects. A further

feature of the present invention is a conpound of

formula (1) or a pharnaceutiddal | y-acceptabl e salt

thereof for use as a nedicanment. Conveniently this is

a conmpound of forrmula (1), or a
skip keghres@enk, iAdzhidimede disgasablagousiaimunonerdabitory fdiseases ésush as

a. nedi cament .for. produci an inhibitionof T.1 .
pscipsy H1§ Thiveson TR Bofioe B Harn BCAmITTYY g discase
sudb8ls WGohPRlfsese had hitetalivs colftisa conpound of formula (1),

or a pharmaceutically-acceptable salt thereof, for

us elrepartéiculard the gampoutdsrof thespresentinyertivatase ofafarest figy the

and/ or ;gqbes;| in.a I | Bl .
prefl SRS o Sor R I ABRE Bt i Dy gl
disbrd¢BNin ¢ dspet,ahé Sorppaunidsiefitht everiien &t uged 0 prevepdoimdelay or

of formula (1), or a pharnmaceutically-acceptahle salt
treqlpyepcasidiatetas s iaih R 260 HFasPeRt, the RUBPRAENB AL thedpveptian pg used

. v .

for Rl AL OF nna R AUl 1R AR ncP ey, B pipbindbihe
invanti@r ae nspdtfor prefentionedel as pretedatmént toffi ebésity eclaied disohders

is provided th of .a. compound of formul a. , 0

. o Tbiten eEpEATAGet Bion LR Hercih v FpRliddya e
thePRY Y AC LdHhBinatéon With BndBth&R AR shitand&Larldforith@tments for the
_tréatment of diabetes nellitus and/or obesity in a
indivatiom btiog treatednBnell conjaint tepgtraenis mapibeaehiared Weway df thg
. to a further .aspect of the.inventiqn .there i [ OVi
syl R AL Sehasfls SRR L R bS el SRR BF e
tre RO WBithuRhndos foAtend thaypbe Hhef dingld bt o fbebarat: tablel. For

pharmaceutical |l y-acceptabl e salt thereof, in

examaple sichidopivinitteRtraens Ry ba deuficid in (edreatoprni Bf wetgbolic syndrome
A BB R T S UK R et
gerader specificaucpoimss) plusuang twd ef thg folAodog diyperttiglyeerfdemtidnér 150

t of the invention there.i rqQyi.ded a
ngfﬁgf-ﬁﬁegw; i %%ﬁgm@ﬁﬂ emes Sy mebans 50 mglgh or 1.29
mirQTRGSWShOR) MO GRaGNHR FdrI6® HDIC PRHER P ipbprofi)ahydettension
as defi ned "herei nbefore or a
(Spharldtosote QBR 7 84cempPighpt en seatmenttier kypkrtension; and .

associatign.with a ar mac icallysacc abl.-e .
nyBEFE PEp ibs Pa BIOPEIES B o) s P FEARIRR Bppired etucose
toleiandeedr @ve-8Ekling disbadthellingpehidriationabDiaby@s Federadaesd input

ani mal , such as a human being. 5 According to a ,
fromASNEEPSat ure of the invention there is provided a

r@}cﬂ%gnjfoﬂlrt treatments may include the following main categories:
1) Anti-obesity therapies such as those that cause weight loss by effects on food
intake, nutrient absorption or energy expenditure, such as orlistat, sibutramine and the like.
2) Insulin secretagogues including sulphonylureas (for example glibenclamide,
glipizide), prandial glucose regulators (for example repaglinide, nateglinide);
3) Agents that improve incretin action (for example dipeptidyl peptidase IV inhibitors,
and GLP-1 agonists);
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produci ng an inhibition of DGAT1l activity in a
war m bl ooded ani mal, such as a human being, in need
wohogHGIk1% r eat nent whi ch conpri ses admi ni st eri par/c82007/002070
said animal an effective anmpount of a conmpound of
formula (1) or a pharmaceutically-acceptable salt
thereof as defined hereinbefdre. 10 According to a
further feature of the invention there is provided a
met hod of treating diabetes nellitus and/or obeS|ty
4) i n Eswan sansitising @dents inehidingsRIVAR gamma hgerasts Herf expmple n
pc G Rl LR b i RS PrART A b
acthvafrul a (1) or a pharnaceutlcalIy-acceptable salt

thereof as defined hereinbefore. 15 As stated above
5) t heAgente thet moplatedispaticegiuicqse dalpase (oreexempleapetirrmin,dructose 1,

6 bwlbﬁfsff%gtgget ihfibit {se@g@r P eép% %ﬁ%ﬁb ?ﬁﬂllﬁforg ﬁéfc@g@n s%ﬂia@e kinase

necessarl Ing on t’
1MﬁmemigﬁmohheanUVaomj adn1n|strat|on and t he severlty

of the |IInes bei n ted. ferabl a. dai
6) ' CHES PR Tt g ARt Lo GyBe ORI Vsl Lot cxample
acdh ng dose will necessarily be varled dependi ng upon
ost treated, the particular route of
7) ad nAlgems that prementalncireabror®nad \gtuciose/byothe tkiviney ($GEE gnhibitors);

5) ot AEpae sy ¢ FEMube i fiSe hatp e BRI Rpy Tror

exd@1é hilbbclediiidse @iHiibitds); St at ed above conpounds defi ned
in the present invention are of interest for their

9) abi Aintiydyshipidapinis agents sugiras, IMG-GeA Bémtase iphipHogs demeatins);

th '. ti 2 b
PpRRa gy PR T armPPEAL I 58 sl [sPoishO migey
chdléstdr8BablsBipkivfl Erﬂﬁblﬂir StagSls nB}‘dthétiéthlHMr@) blle a01d absorption
speC|f|caIIy type i abetes nmellitus (T2DV

inhétops ([BATioind rmqt@iqﬁgld aanalogpesiniacisy andeiayy reéease formulations);
10)r et égg epép%neé'g?gl S(SP aﬁé%(%% j&l{jsr@g %{en%{l)ol 1nci§)a6}g dﬁeéjE inhibitors

(egfl%%{dpﬁg) ChleaRS Entagtliad@l Kifelipides l&lgl&eﬁsﬁlﬁte&eptor antagonists (eg
an§%smstabollc syndrone, arthritis, osteoporosis,

gastany csandagobists ang diwskti egents (ggrfwsgmde(lmz@mzmw ude

er i pher vas ar di sease udi ng_i.ntermtte
1P PR OGHPh oR 35 SaomBot AR Pl PrlhiDiis and
antiplaBlRet dents; thidrabialaatagbnisSchoRATXa, inltibitesy fattor Yilaashibigors);
and reperfusion, hyp erllpldaen1as at heroscl er osi s,
antipiatglet agenisye@REPIHg) slegﬂévgre Yoricgagijanty Geparin andfow molecular

WC%?E{?A‘]‘&% lruﬁnﬁ g&]\{\fgﬁgﬁﬁn may al so be useful for

kness, di seases of the WO 2007/ 141517
12PCT A@%@@M@&Zﬁh@mse #ik kioms ofighicagen;ande, Al zhei mer's

di sease, .vari ous i nmunonodul at or eas such.as
135 oAMBGRLS MO PERMES PR T RTRt T P RLO0) Ak e
asﬁmb dndfstAOERL R n AN htoth §§‘e§\§se(eg Slégtisons). Crohn' s

di sease and ul cerative colitis.

In addition to their use in therapeutic medicine, compounds of formula (I) and their
pharmaceutically-acceptable salts are also useful as pharmacological tools in the
development and standardisation of in vitro and in vivo test systems for the evaluation of the
effects of inhibitors of DGAT] activity in laboratory animals such as cats, dogs, rabbits,
monkeys, rats and mice, as part of the search for new therapeutic agents.

As indicated above, all of the compounds, and their corresponding salts, are useful in

inhibiting DGAT1. The ability of the compounds of formula (I), and their corresponding
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In particular, the conmpounds of the present invention
are of interest for the 5 prevention, delay or
wo bah s of di abetes nellitus and/ or obesityp@nds8o7/002070
obesity related disorders. In one aspect, the
conpounds of the invention are used for prevention,
delay or treatnent of diabeBds nmellitus. In another
aspect, the conpounds of the invention are used for
prevention, delay or treatment of obesity. In a
acid additien sakisfedrhibt RGAThpey hd dempnstrated ammleying the falewing enzyme
used for prevention, delay or treatnent of obesity
a559%| ated di sorders. 10 The inhibition of DGATI activity

HufifRh Bhidae ARgrei n may be applied as a sole therapy or
In conbination with one or nore ot her substance

andThe iniseasrentasidenilyMaAT] irhikitars uses bamag Q%’é% gpressed in
1ns§:tf %Ql &aH'Jb%n%E ad fi€ %Bgﬁﬁ% jourc ?ocaﬁlat 15X Y. Y68 g the

neous, seque e arate amnlstrétlon of
13(11|8e1 3IOIBI) Bridflg] sfe oﬂmmra ﬁlﬁfe«]éd wtth redofrebdiiame hiculovirus containing

Si mul t aneous treat nent be.in asingle tablet or in
huraarh RGAY Id qodpigsiequeness aé\ggéﬁﬁ @Ber&&lﬁ (%&% Jvmr?]lysed by sonication

ol GERLTOL 5 RO Sl PR 1 s
gradieas The thembravi fedction acthafierphase vegablisdted Washed, ambistored in

) gnder specific cut-points) plus any two of the
liqyid pftegehg: hypertri gl yceridenmia (> 150 ng/dl ;

1. 7ol lls)(ytlvit?‘()(la's'| 254% ilfﬁlglélgica@&n 5th AR/ descfr%d BB

and <50 ng/dl or for wonen) or on
Colermat(Neritods ar Ehzy\mdﬂb'gy (IR2g20H Q&SIK)E)/ Goirrgmpnd)ate] h) uM was

. hypertension 20 (SBP > 130 nn#g) or on
mcvgaé@é With 0.4 lbg MRABEANE PFRIFIHNS mhYh gClz,WeéPM
d10 er% t | nl%cgrpﬁ fcr'lnatogal #‘s:s?z%lum%%(} 26@/ L eé?gst t&m%ﬂe?ﬁfon was

ucose rance of |ng d
staft&l by &daﬁa L‘*cldnécﬁyl BadnizpmalA B0 gbpﬁm cheRafraddn) Andincibiéd at
from | AS/ Such conjoint treatnents may include

rooumenfp@tatmwfw OnminwtesaTkaysadtion: wazstoppedihy pddipediStoL
2- pté(ghearg@ Ise% q,r]l% W 2%6@0 th %2 q{adlo%%:tl&eaty%ﬁn%@ognét vlfa%sﬁ%]l;QXted 1nt0 the

org@ﬁi@qmdsetbyrﬂdufglmm aeptarid andit0es mLs0. b babmme buiftertpie9. S. DGATl
like. 2) Insulin secretagogues includi
actiyify yras s RRiHieAbY qoyntingaligyets of thegumer laﬁﬁt% layer by liquid

prandi al glucose regulators (for exanple
Smgﬁﬂé%%iglde nat egli nide); 3) Agents that inprove

I NcUeingnhia @§Sa§D Ithe( cfonrpoaxamgﬂneraﬁy Bt achiritypeith [Chasé0dM,
i nhi bitors and GLP-1 agonlstsé WO 2007/ 141517
parGIRRBzOb FMbRETEe ) Gshanecitaliin i CBha H WgiraRIEnt (o 4 the

ol 8 OO 20 (ORI i, s o
shayvedithe fedloRBAREs pdv vel 0. O3 ; 0862 ipM and 0.008 uM. Example 11
showed an ICso= 0.003 uM and Examples 14 to 18 the following respectively; 0.043 puM;
0.019 uM; 0.023 uM; 0.013 uM and 0.016 uM.

The ability of the compounds of formula (I), and their corresponding
pharmaceutically-acceptable acid salts, to inhibit DGAT1 may further be demonstrated

employing the following whole cell assays 1) and 2):
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5) Agents that nodul ate hepatic glucose bal ance (for
exanple netformn, fructose 1, 5 6 bisphosphatase
wo B Ridsef s, gl ycogen phopsphoryl ase i nhi bit orseT/6B2007/002070
gl ycogen synt hase ki nase inhibitors, glucokinase
activators); 6) Agents designed to reduce t he
absorption of glucose fromtBd-intestine (for exanple
acarbose); 7) Agents that prevent the reabsorptlon of
glucose by the kldney (SGLT i nhibitors); 10 8) Agents
S 3¢ phyge By Ntk Jadilens of prol onged
hyperglycaen1a (for exanple al dose reductase
Mauahpdipeyites 3 T3 oalls Aypre culayé? ﬁomoaﬂeeﬁca in § avpllplaiesin ngy born calf

rgggﬁagﬁénggllég{aa??féb&n am)lfl 8f ﬁle % \%/% tnhﬁ] ’by n?ubatln% in medium

cotSigiaRSionaetal CalhSdremt ¥ ngihh (ﬂsulln ((3413;] ;@Iﬁﬂc&&@het&bﬁﬁé ahd OJS mM
i nhibitors énlant st anal s, synthetlc i nhi bitors); bi
isobety et srepthinen Aftst #hhithsi cellp wverq rBﬂmra)neéna meidign mt%mmg 10%

d | |
focif it Rt GAE) IR hl B TRl s BPfhsh AR SR PR mesimant,the
meﬁﬁnrbh@@&%'hgec{ RGeAine et flediunN&R] Mt )cells“;QE-lmdﬂlbthd fihScompound

I|S|nogrll Cal ci um ant agoni sts (eg. nifedipine);

solmgsqshew Or(Eaalopecnimstion BrPotfer %‘é@nn%%naé@am hmgenams was
e BRAPRY 5 e o 25 UG PRETA St HE R R Spgiom acot

eachRVdll for @ Fa@dr 0% (J aBiol.\GHeB1. 51976, 191D 646M64634) Sl"}ﬁamélls @re washed
antlplateletdggents thronbln ant agoni sts: factor Xa

in phesplite beféered saling and/polubilipad ipj1{/ppadium damwbwdfaéq ém aliquot was
ren?lﬂl%ﬁtfgr ;‘rS%hn d@i&h{lhéﬂ on%I @gla%qgtreﬁl %l 1m§m) ki? ﬁ%ﬂi}lﬁﬂf)tﬁe% on the

n eC u ana ogues
meghivd ofduofay (N Bidl2Chdae h93], Whs, 65 mﬁaﬁdﬂll$ﬁistme Maomalsmo the

SR A e AL {J%;'pé piggire Tojigwad B aflquots of
waft? Bhd h a@él S égb% méhbd of OB!eﬁﬂH‘?M@ﬂ%d@ﬁPEﬁz%n{oﬁ%y, 1992,

cortis Itron to their use in therapéutic
209;@(8} W4heThecowganiapliise vas talasteddand ithe sobvnt d:]\@pprated under a stream

* PR o a0 G50 A e ey RS ihos Bparaced
wasxioaxﬁap;nﬁses *rgh PBrfetimadnbe Mihid Shfmshtdgdraph gf\(‘l)ll"[,@hsi%g&t[ﬁ&&ospher
a

for the evaluation of the effects of inhibitors of
diob&ag 1 230 mmpicolpmnandagsadiewrsplvant system efisthexgne:agaic acid (99:1)

o R SRR ST 4345 RO 6% Rl
the&bcf:th&d oﬁ$i|lve@s‘an? blﬁd Elaop (1990% Incongsbritiei of radivlabelintodhegiglyceride
salts eful in, inhi t|n DGATI , The ability, of
fragipn WinipBliReuTRe # BAdigmatp § BEReEHar (Pagkir LOpBFRAdHg th
HPYe RA04AL 41517 PCT/ GB2007/ 002070 -33 acid addltlon
salts, to inhibit DGATI may be denonstrated enpl oyi ng
t he fO||0MAng enzyme

2) Measurement of Triglyceride Synthesis in MCF7 Cells

Human mammary epithelial (MCF?7) cells were cultured to confluency in 6 well plates in
foetal calf serum containing media. For the experiment, the medium was changed to
serum-free medium and the cells pre-incubated with compound solubilised in DMSO (final
concentration 0.1%) for 30 minutes. De novo lipogenesis was measured by the addition of
50 uM sodium acetate plus 3 pCi/mL C-sodium acetate to each well for a further 3 h (J.
Biol. Chem., 1976, 251, 6462-6464). The cells were washed in phosphate buffered saline
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assay: Human Enzyne Assay The in vitro assay to
identify DGATI inhibitors uses human DGATI expressed

wo Boo7A4issect cell menbranes as the enzynme SoUpPCEGB2007/002070
(Proc. Natl. Acad. Sci. 1998, 95, 13018-13023).
Briefly, sf9 cells were infected with reconbi nant
bacul ovi rus cont ai ni ng humar?3DGATI  codi ng sequences
and harvested after 48 h. Cells were |ysed by
soni cati on and nenbranes isolated by centrifuging at
ang ggoglisednnfl e sodiym dpdesy ubtaten Apzeligpiat kgsgs@movest g peatgin

The. nmenbrane i thepl ¢ S |4l
oo UBIPLNP Ph LA HE B 15150
BislcChath ) Y9510 93,263Y273 ). bihedipidsdidre ertractsd iafo thé ergariciphdse using a
descri bed_b Col eman _(Met hods i n Enzypnol ogy 1992,
hem:prgeaqé@y ‘wates kb ed) mixture followsgy dliagnets Biiater aid heptane

accgll'r%]iflg %y{l‘&@ %&ﬁc{lﬁof%cﬁ%xﬁwméh&aé i%gl%g% 1997 03 ol 9@-104} The

sn-glycerol Inatota ume” of 200 p
organicphast was dalleetsd afid thersebvent evaparated Libdertacstieam dbpitrogen. The

addi ng 14C .ol eoyl coenzynme A (30M final concentratio
exi FNAIERSE G0 SRhe xR L R Do B S6BFF g vnorphase
high§R¢fotRihclaRuRri M&ﬁ&to?&pﬁ}dg{m(fusﬁlg‘ﬁ—mchmsphqr diol-5, 4 x 250 mm
er (80:2

- propanol : hept ane: wa :2).” Radioactive
columngindiargradient sotveniesy stsapafrisn-bekangiaesticaeid (89:damid phase

e SRS o MR o

meEBd 1 SigeBhndiatl Baf (J1 Olgrothan 8, 10eN78R.E7-1 4y Bicofporatioawfd
20 scintill ogra Usi ng this assay the conpounds

. : graphy. Us, .
radielabgl antp %%W@wca%gq fyaqtipn\yyas gnalyssd ueingRadigraatiq klgroge Betector

< : IC50 = 0.01 M and Exampl e
(PTk%gyhO%ﬁg@Hkﬁf%g{vﬁﬁnlgﬂggglggctiver; 0.011 M O. 01m|3/1 >

0. OO thelabock Gthér pHarivhcelticalpbrpodhitidm phcessh matedds drse and
followi ng respectively: 0.054 M 0.002 and 0.008
megdicapspiemanufsaite;feaings-dhe P@&twe@?g@s&meﬁfdﬂq@@nﬁ%g :
colnBodifls b thefl iRl drtivh ABs S P RGE I Vappf}. 043 M 0. 019 M
0.023 M 0.013 Mand 0.016 M The ability of the
compounds of fornula (1), and their correspondi ng

E Eharlnsaceuti cally-acceptable acid salts, to inhibit
may further be denonstrated enploying the

f ol TpwiRgnibroWel 66K be AfBaNERd by tiRNfd118WingWRad{hles/id 4bEch( unless
PCT/ GB2007/ 002070 -34 1) Measurenent of Triglyceride

stagdrathRswiss: i n 3T3 Cel I's Mbuse adi pocyte 3T3 cells were
(i) g%%ée%tﬁl%s bR g%’é}{ #anegfé\és CBisfis M)E opérgﬁ(fﬁ% viele BffePitht room or

ambient temperature, that is, at a temperature in the range of 18-25 °C and under an
atmosphere of an inert gas such as argon;

(ii) organic solutions were dried over anhydrous magnesium sulfate; evaporation of solvent
was carried out using a rotary evaporator under reduced pressure (600-4000 Pa; 4.5-30
mmHg) with a bath temperature of up to 60 °C;

(iii) chromatography means flash chromatography on silica gel; where a Biotage cartridge

L™ silica, 604, particle size 32-63

is referred to this means a cartridge containing KP-SI
mM, supplied by Biotage, a division of Dyax Corp., 1500 Avon Street Extended,
Charlottesville, VA 22902, USA;

(iv) in general, the course of reactions was followed by TLC and reaction times are given

for illustration only;
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serum containing nedia. Differentiation of the cells
was i nduced by incubating in nedium containing 10%
wo ogbakiseal f serum 1 pg/nL insulin, 0.25 M pCT/GB2007/002070
dexanet hasone and 0.5 mM 5 i sobutyl met hyl xant hi ne.
After 48 h the cells were maintained in nmedium
contai ning 10% foetal calf -érumand 1 g/nL insulin
for a further 4-6 days. For the experinment, the
medi um was changed to serumfree nmedi um and the cells
(v) piedds are ghyan éer illistration ﬁplamﬁd aresiylt @b¢qssagénd thoae phsh can be

obt% nﬁg gg H@%ggte%ée%g Iflreevgéo n?e t/o réé)a%aé%gl(sj ?cpg rrg)gé/ merlal was

reqRéd;um acetate plus 1 pO / rrL 14C—sod| um acet ate to 10
each wel | for a further h (J. Biol. Chem, 1976,
(vipwhere ginon. By gata ﬁ-ﬁe g th% formy of dgkta malyes fop Msirs Shingapstic
j%l i [ C
prol?(H{ §t(/§tgm Egr @gﬁor\‘f‘l\ggﬂﬁrrélhggéejt t S%T@tﬁ%lgﬂeéﬁ@(@m determined
at 30Otee 4OV Mitz Cumlass bmgrvas@statted) m@perdmtcrmdﬁnethya R fdiide)

base on the of, Lowmy (J, Biol. .Chem, 1951,
(ONGE ) G scivsy, uniess Ofhept iss Sttibaak rhl P siie A, S thts: .
smgl"eg%na&ub@aa&& dHﬁl')lE‘l%lethl@kaHte deNRaITp1ek: AL ®ublet of

m Xture followed by aliquots of 15 water and
muhmtsgrtetr@batm,qwu o, nhadtiptet; bodresd; Col eman (Met hods i n

.Enzynpl 209, 98-104 The, or gani hase S
i gfeiien bl hars thefual e eSS Sh Sk oL AR5
(viR) solent AFIBY are PiRenal Vo R@ieS: vSﬂhﬂ@(Vl/V)&eﬂnd n

I so- hexane: acetic acid (99:1) and |ipids separated,

(ix)/ingssripeeie (W&(@ph wgre rﬁ@?rfi@ﬁ; A l}@cqoin@@ Blatform LC equipped with
HP?g(g@ 'H@{e&% %‘P@és fglp}“%e Y ﬂe& g%e%&%sqgﬁ *?| 5 4 x

U m an gr a ve n Sy S
(x)IICEMB Qk@ﬁé cﬁ@ﬁtatogré;phlydnz(s@ Spécrrogftrgndrere recorded on a system

comaREn VAR 90 pleav RERoY i AQY ders YoHEPhBRingh gy Flector and
Mlé'oh{égf 2@11511@1 QSlﬁgg)Phéﬂ(ﬁge@ex@ GSRIP S 218 900 R%50x2 mm column and

Into the triglyceride fraction was
eluting Wythedflays ratgofal . Radinvinewithe 584 OV @tnéAwommlel(l {Pad kafoginic

PR S B8 BBl Son el BR BR B s e

balﬁﬂdé(b@b%)' betddGhater £l V{ll&rd\ﬁﬂ’ﬁ(m'étéﬂtfoﬁdflhl@s Q&ﬁéﬂ)di‘%ﬂ&biesb Are in
wel | plates in foetal calf serum containi n%lrre i a.
c

mlllﬂlics intibis sxgiem juptens othemvasensiaipdimnioss O@Iﬁ’aﬁ@%ﬁa@ mass ion quoted
is (VAT mfree nmediumand the cells pre-incubated with

(c n‘t}bund solubilised in DMSO (final concentration
(xiPwhéfe phase s3Paratisnidaesidgedeara etaced| th@ol@e)mﬂlé Phase Separator @6ml

by the addltlon of 30 50 M so acetate G /L
colyis SaP ks bicateanat T5cRaleeie Nevt ibpads ﬁeMS cé%ha"eqrgan
CF§Q‘86\ ﬁﬂ%ﬁ’ﬁl werdused462- 6464). The cel s were

din osphat'e buffered saline WO 2007/ 141517

(xﬂi)@quﬂa@ Sﬂfﬂy@&mMge B5efarrdd sothison¢dns edaitndgelsontadningUltra Pure

| f at t d f 1 .ei .
Silsga iy 00400 rieshr BT P TR RO e Smpft BY B g Chemical
DitigRad1 200 ARestBilBdptde, [SA1e Y 14, Quebec City, Quebec, G2E 5SES,
CANADA;

(xiii) where an Isco Companion is referred to then a Combiflash companion
chromatography instrument, supplied by ISOC Inc. Address Teledyne ISOC Inc, 4700
Superior Street, Lincoln, NE 68504, USA, was used;

(xiv) where a microwave is referred to this means a Biotage Initiator sixty or Smith Creator
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Biol. Chem, 1951, 193, 265-275). The lipids were
extracted into the organi c phase using a
wheRyaARR1Pr opan- 2-ol twater (80:20:2) mxture fgdt/ewsshroo2070
by aliquots of water and heptane 5 according to the
met hod of Col eman (Methods in Enzynol ogy, 1992, 209,
98-104). The organic phase -Wds coll ected and the
sol vent evaporated under a stream of nitrogen. The
extracts solubilised in iso-hexane:acetic acid (99:1)
miaodale, pipidied dyBiatagd adiwsiooofiBlyapbage, 1390gkvon Street Extended,

rfo hr omat ogr aphy (HPLC) using a
ChE’i gﬁaﬂi{,ﬁj&g@# @81&4 X 250 mm columm and a gradi ent
(x¥ Q&h\éﬁmcmiseefeﬁ%d tosmelhsma @hﬁﬁﬁitgg?r %lgl ma&%p&tr@ﬁ@trﬁ&alyms

I so- hexane: propan- 2-ol : aceti c aci flow
wap gareied putionma QR0 &%M:%mtmgﬁt@ Wﬁb an rz?&(ﬁ 8 | ayosampler and

corﬁhoélgﬁ %}SS §?ﬁ@ sol*h{a ion (;% v%p?o ,t%lég S?ed b 7&@13?3%} ﬂliton

Kel/AcasCMIOID 1S, Iﬁlﬂalthes@g culsmrmgw@s zﬂaBI-SMBToIf IénEihCQSQﬂ;i‘O 32 mm id.
tector Packar d) connected to the HPLC nachi ne.

wmhraeﬁlabtbtcém@qswé 0.53HEn m@d by di& Bofpentifig, Falsoms 6de !:J§A

B L e ST

Gefi&HR mﬁsd,qfhets‘wemég\ne@am@nm&ﬁ@ Rl Ifeviet, IP B AP, UK;
apply. Exanples The invention wil| now be illustrated
(xviy) whigee hirial elvipmgtomsephp isersferigd i thisis camicd ggnerally eutaising a 20um

AP Sil s AGTRRL PSSP Ryl R

Teétitdl @ids RiLsms Paltcur’ﬁmovdmm B&. Gatthier ﬂ@{ﬁdefrﬁtmr66404lllﬂ<heh
range of 18-25 C and under an _ at nosphe g i nert

Cedets Feanee). uging MesV/2(arepangl/ 4e@HOY G U@ﬁ §h\ﬁ}éfp Ot’frr?‘éd‘o
mI9 E%ggtﬂ%ofm&@ A &S ,Er@f) BIPLRVARPLAL A PPN heads S):

sol Vent was carr out ng a r ot ary evapor ato
(xwiidkaelting goimetwre els&:tmmed 66i0g 4 BAChiPSB0 app&aBB andmtdg)ncorrected;

W th a bat te erat ure qf to 60..C. (il ) .
CaEHbe HED o2 o 4 2 E b Rerpcstints A figvet et ogusing a
BudEi! hyd%%ﬁaﬁonal\/ﬁki@lt BROTBaHitAG dBSchvialefsBhakN2dCH®B6 D] Sster /

nmeans cartridge containing KP-SILTM sili ca, 60A,

S“ptacltlandl),e S|fze 32-63 mV] supplied by Biotage, a
500 30
RITRTN T e Tt T

heetbefoge:0f reacti ons was foI | owed by TLC and reaction
times are given for illustration only; W 2007/ 141517
PCT/ GBZO@%?X)@‘Z@M - 36 digthy}eBeys are given for

i1 lustrajjygp only and aﬁﬁnéﬂﬁ’}lf&ﬁﬁﬁ?&a” |y those which

can be
DCM dichloromethane
DME 1,2-dimethoxyethane
MeOH methanol
EtOH ethanol
H,O water
TFA trifluoroacetic acid
THF tetrahydrofuran
DMSO dimethylsulfoxide

HOBt 1-hydroxybenzotriazole



obt ai ned by diligent process devel opnent; preparations

were repeated if nore material was required; (vi)
wobergsgiven, NVR data ("H) is in the form of pel/&82007/002070

val ues for major diagnostic 5 protons, given in parts

per mllion (ppm relative to tetranethylsilane (TM5),

deternmined at 300 or 400 MH38(-unl ess ot herw se

stat ed) using perdeuterio dinethyl sulfoxide

(DVBO-d6) as sol vent, unless otherw se stated; peak

mul ti pl i EDGIEEDALCS showh-etl‘lyllréf(3gi,imetbyhmimgromf,l)carbodi-imlde

doubl et; dd, doublet of d({)ﬁ%hllet ; dt, doubl et of

triplets; dm doubl et o]ilyr Vi ets; t, triplet, q,

quartet; DIPEAUl tiplet; BiisopRipRRehyldilinéVvii) chemi cal

synbol s have their usual neanings; S| units and

synbol s BEARQised; (vii fipthybpzpdivarboxylates are given in

vol une : me (v/v) t  L1X) mass spectra (M)

(1 oop) wgy(g‘&érjecor ded on&g%cg{rag%ass Platform LC

equi ppedNaHOD; HP 1100 sielian bivarbounnte ¢ ssdioinigdvdgercarbonate

stated the nass ion quoted is ( %@(x) LCMS (liquid

chr omat o§sBBhy- mass speE‘?tPﬁﬁE'@P%_S'; fe recorded on a

system lpgconpri sing Wa equi pped with a

Wat ers 98% Phot odi ode a&@g?%%@gg#%ar and M cronmass

ZND M5, BINAB a Phenonel@kbisidifeemyphoghir®)181 bihaphthyl

50x2 nm col um and eluting. wi.th a flow.rate of 1.1
ot/ i n wOPRE 5% (Wt er / Aiét'gﬁmleqn@lpﬁ‘i?%noi%ef%?’ﬁr m ¢
acid) angpp gradi ent i ngiheRsliahehdcfshe0- 95% of

acetonitrile over the first 4 mnutes, the bal ance

(95-0% B8iGIY wat er andpelimeesugpptedearbenyldiinittpzedes ar e
reported rewyn 2 lputes in this system

unl ess. gmgﬁ\?ﬁ@ggg?ate ;e%nﬁﬁl#{le%s ot herw se stated the
mass i onpquoted is (Mbhour(xi) where phase separation
cartridges are stated then | SOLUTE Phase Separ at or
70ml  coMi®ms, suppl i ed™BMAr gonaut Technol ogi es, New
Road, He , Md d anpyge 2 AR I &6 N-

Ki ngdom El19\/\}(21:?5: used; 25 x‘??%qzﬁﬁere a ilyi)LC§i:I’e T
cartridge is referred t ethimethylramsmahesaftaroplypsphate
cont ai ni tra Pure Si%iczlézel. article size

230- 400 L 40 -63 ur PPYPEYEIOXES supplied by
SiliCyclgcopem cal D Vh&itieRcidl200 Ave
St-Jean-Baptiste, Suite 114, Quebec City, Quebec, &RE
5E8, CANBMA (xiii) whdimeethyl arefamideonpani on is
referred_to,then a Conbifl ash. .conpani on 30

chr onat oafagb’hy I nst rurrenib,u%élljlﬁhﬁ TPed by 1 SCC I nc.

Address Waisailyne | SOC | fimgnebnid sulfisperi or Street,
Li ncol n, NE 68504, USA, was used; (xiv) where a
nmi cr onav®a¥0y ef erred t 4HNSUHREENs a Bi ot age

Initiato jxty or Smt hiYrofifR, 2007/ 141517
PCT/ GB200 002070 oS0
CD;0D per-deuterated methanol

Boc tert-butoxycarbonyl

All final compound names were derived using ACD NAME computer package.

The preparation of intermediates used in each Example is described at the end of the final

compound Examples section.
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-37 mcrowave, supplied by Biotage, a division of Dyax
Corp., 1500 Avon Street Extended, Charlottesville, VA
w@38RA1sYPA (XVv) where GCMB is referred to thpgr@ssis 002070

Chr omat ogr aphy - Mass Spectronetry anal ysis was
carried out on a QP-2010 GC-MS systemfitted with an
ACC 20i autosanpler and 5 corProl | ed by ~ GCMS

sol utions' software, version 2.0, supplied by

Sh| maldzu Mlton Keyne_ I\/K12 5RE UK t1h§ cC gol unm

thlck es i 5l12exn] {%IldjbyJ&WSmentlflc
m—gﬂ%&%ﬁﬁe a centrifuge is referred

to this neans a CGenevac EZ-2phus, supplied by GCenevac

Li mited, The Soveriegn & aﬂli?g{\mn': Road, Fl pswi ch,
IP1 5AP, UK 10 (xvii) B hraphy i s
referred to thds i af rEd ener &7 y'nol ng a 20m

Merck 50mm Chiltal pak AD col urm, (Chir#l st ati onary
Phase supplfied By Criral Technol ogi es Europe Parc

d | t h 4
B ot Bagf TR Ry o RS BRI G p ol e -
be&%uﬁlldﬂﬁﬂl&-%/l']dy@lﬂhé)?}tlﬁc% acilmBihi egf&\(ﬁh&ﬁ@ume?o%mmg, 1.09
usi n son prep HPLC instrunment (200m heads);

mn@o&)/and hthinm hydrgxige menghydsate (488 mg.ni lnamol)sn ﬁgnlattm@hTHF (15

h
3G BP AR SR G MO SRR b B o
wa§ 86rideBEatod!tn wLH b éhe RHAE of ¥ brigeRN blame Mbd @Henm aqueous
(Buchi AG Gschwaderstrasse 12, CH 8610, Uster

solgfipn q%qﬂr@rv@)d (8())@35)) Waseadgled. | B rﬁglla%pr@mpaﬁﬁem fﬂfﬁgﬁdb@ashed

i3G50 B ot 5 RUAREER SO, 8B APHRL IHBARE o
whﬂb@blﬁd)(@ﬂeﬁg]as%) DI\/E 1 2- dl met hoxyet hane 25 MeOH
met hanol EtOH e ter TFA trifluoroacetic

"HNMB. oTHEL ¢ é@péﬂgld‘%fkﬂganl 5%@*13%3@1 dPmd &1y 8PP oki 217 H,
), BB 61 AT Y REVE8HT 1i59580.5H, d), 7.36 (0.5H, 5), 7.46 (0.5H, d), 7.57

(0.5H, s), 7.64 (0.5H, d), 7.70 - 7.77 (1H, m), 8.19 - 8.27 (1H, m), 11.06 (1H, br s), 12.06
(1H, br's), 13.57 (1H, s); MS m/e MH" 472.

Example 2 : trans-2-[4-]2-]5-[(3,4-Difluorophenyl)amino]-1,3.4-oxadiazol-2-yl]-1H-

benzoimidazol-3-vl]cyclohexyl]acetic acid

N/ OJ\N
H

A solution of trans-methyl 2-[4-[2-[5-[(3,4-difluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-
1H-benzoimidazol-5-yl]cyclohexyl]acetate (Intermediate 2, 238mg, 0.51mmol) and
lithium hydroxide monohydrate (214mg, 5.09mmol) in a mixture of THF (8mL), water
(8mL) and MeOH (16mL) was stirred at 35°C for 3 h. Thé reaction mixture was
concentrated in vacuo to one quarter of its original volume and then a 1N aqueous solution

of citric acid (80 mL) was added. The resulting precipitate was filtered, washed with water
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WD 2007/ 141517 PCT/ GB2007/ 002070 -38 EDClI ( EDAC)

1- et hyl - 3-(3-di net hyl am nopr opyl ) car bodi -i m de
wyeragsheri de DI PEA diisopropyl et hyl ani ne DEpS/GB2007/002070

di et hyl azodi carboxylate 5 EtQAc ethyl acetate NaHCO3

sodi um bi carbonate / sodi um hydrogencar bonate K3PO4

pot assi um phosphate PS polynéﬂ-supported Bl NAP

2, 2' - bi s(di phenyl phosphi no)-1, |'binaphthyl 10 Dppf

1,1" -bis(diphenyl phosphino)ferrocene dba
(40cbpahecnystabised fromeVeOH-topIveght (ikecorspmindras edright yellow solid
Gﬁcargﬁﬁ%ldllnldazole CH3CN or MeCN acetonitrile h hour

188 M nute HATU |
'H RME -sAzebenz piTLagRl - 41r-y1| 38 (SHYndY, 1'7’5 188|§aH m), 2. 17(2H d), 2.60

t et ranet hyl ur oni um’hexof | uor ophosphat e sodi um
(1Hhynaly, 32R2d€E.62dOH, s0£T.7 - ac77d11’zIOn]Dl\m 1di-ntdt 301 Haoot Bindie 12.20

BuLi, n-but vl lithi um+ MJSO4 magnesi um sul fate Na2SO4
(lfgégharﬁbﬁﬁf& Mél’@&#@i &‘ggt ero chl orof orm 25 CD30D
per-deuterated nmethanol Boc tert-butoxycarbonyl Al
flnal conpound names merF derlved u5|n ACD NAI\/El

used azol ga kgc e gce&crl bed at the end of the

benzimi ction. WD 2007/ 141517
PCT/ Gszoowg%oam

A solution of lithium hydroxide in water (10%, 2 mL) was added in one portion to a stirred
suspension of methyl {trans-4-[2-(5-{[3-(benzyloxy)phenyl]amino}-1,3,4-oxadiazol-2-yl)-
1 H-benzimidazol-5-yl]cyclohexyl}acetate (Intermediate 3,200 mg, 0.372 mmol) ina 1:1
mixture of THF and MeOH (10 mL) and the reaction mixture was stirred at ambient
temperature for 20 h. A 1M aqueous solution of citric acid (10 mL) was added and then
the mixture was filtered to leave a solid, which was washed with water (2x10 mL). The
crude solid was washed with methanol to give the title compound as a pale yellow powder
(30 mg, 15%).

'H NMR & 1.09-1.24 (2H, m), 1.45-1.61 (2H, m), 1.7-1.91 (5H, m) 2.17 (2H, d), 2.5-2.7
(1H, m), 5.12 2H, d), 6.75 (1H, d), 7.16-7.68 (11H, m), 10.96 (1H, d), 12.1 (1H, s), 13.5
(1H, s); MS m/e MH" 524.

Example 4 : [trans-4-(2-{5-[(4-Cyanophenyl)amino]-1,3,4-oxadiazol-2-y1}-1H-

benzimidazol-3-vl)cvclohexyljacetic acid

OC[NHNFN( CN

Methyl [trans-4-(2-{5-[(4-cyanophenyl)amino]-1,3,4-oxadiazol-2-yl}-1 H-benzimidazol-5-

yhcyclohexyl]acetate (Intermediate 4, 220 mg, 0.48 mmol) was added in one portion to a
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-39 Exanple 1 : trans-2-
14-12-15-1(2,4,5-Tri fl uor ophenyl )am nol -1, 3, 4- oxadi azo

wo 2007Mkis11H benzoi mi dazol -5-yl | cycl ohexyl | aﬁ@f/t;§2007/002070
acid NNNFCCF ONONHF H® A solution of
trans-2-[4-[2-[5-[(2, 4, 5- trlfluorophenyl)am noj -1, 3, 4-
oxadi azol -2-yl]-1H 5 -41
benzoi m dazol - 5-yl ] cycl ohexyl Jacetic acid nethyl ester
(Intermediate 1, 530 ng, 1.09 nmol) and lithium

solbtyaiy dm%b&mnﬁuhydwém@@h@% HYymg14.8Zmngl) imTHF me(m@a end the

readon g e e b BB POl e Tl s

corceneAed Halgegb hndl thag HOM squaaﬁas SURIONT citfic béid vk laadidaialThe
volunme and then a IN aci}léeous solution of citric acid
mixtgy was)stifiad ferdPdenins Fad thep dilteradrig lesve aisplid, athichyas washed with

i ter 0
ool (5058 R AR BB RS AR Rl e,
'H NMmlltOQ 524 (2H, (900.459..617@Y), m), H7NMR GHL nd)12.17 mz,ai), 2.52-2.7
2H, ), 1.48 - 1.52§2H n% 1.76 - 1.87 SSH,
(1H m)57.069. 6tz ), 7 ay,( B, 83736 @) b (1. s ,ﬂ.zmrﬁb.ss#@-ss
) 5 7.36 (0.5H, s), 7.46 (0.5H d),
(1}5;%9\%3%@ é&{ 4313 7.64 (0.5H d), 7.70 - 7.77 (1L H, ),
8.19 - 8.27 (1 H, m, 11.06 (1 H br s), 12.06 15 (1

H br s 13.57 (1 H s); Ms me Mt 472. Exanple 2 :
Examples S5l 4 15 15. 1(3, 4-Di fl uor ophenyl ) am nol - 1, 3, 4- oxa

Thé f(ﬁl%qjlnngyiﬁpl%eIQ%‘?@&ké@ i %ﬁ Qhalégéﬂs] &%n%%%&?&?hélﬁg

aci d
Int@uiedtatearﬁ bl‘ ast staneg matdmpls

exipbls 358 i plshi F RN LRl g S

benﬁ}dnﬁl(ﬁfzﬁpgiyﬂt@'cfohegmnc Qci@lrmm ) and lithium

ydr oxi de nonohydrate (214ng, 5.09mol) in a m xt

Example-E (6‘8%5-(2%'@(1"(18%9lléﬂﬂowéﬂﬂamnﬂbllﬁdslomamba-yl]-
1HD enanSida 1_538!}%},&1\16“ @ lfz%{dm xture was concentrated

I'nvacuo S original volune and
Exhmgle 7 (HNZé[ﬂ-L(é-((l‘lﬂoﬁmlhuﬁyl.mmo)[l 3,4]oxadiazol-2-yl]-1H-benzimidazol-5-

yl}-cyclohexyl)acetic acid.

Example 8: (4-{2-[S-(3-Chlorophenylamino)[1,3,4]oxadiazol-2-yl]-1H-benzimidazol-5-
yl}-cyclohexyl)acetic acid.

Example 9: (4-{2-[5-(4-Methylsulfonylphenylamino)[1,3,4]oxadiazol-2-yl]-1H-
benzimidazol-5-yl}cyclohexyl)acetic acid.

Example 10: (4-{2-[5-(4-Fluorophenylamino)[1,3,4]oxadiazol-2-yl]-1H-benzimidazol-
5-yl}cyclohexybacetic acid.

Example 11: (4-{2-[5-(3,4,5-Trifluorophenylamino)[1,3,4]oxadiazol-2-yl]-1H-

benzimidazol-5-yl}cyclohexyl)acetic acid.

o)

OH N 0



wRaRTA441h17 PCT/ GB2007/ 002070
recrystallised fromMeOH to give the title conpound
a bright yellow solid
1.21 (2H, m,

m,

of citric acid (80 nL) was added. The resulting
precipitate was filtered, washed with water WO

).

2.17 (2H, d),
7.71 -

777(1H M, 11.17 -

"HNWRR S 1.12 -
1.75 - 1.88 (5H,
7.22 - 7.65 (51-1,
11.30 (1H_m 11 80

(95 ng, 419%.
1.58 (2Hd2-n),
2.60 (1H, m,

1.49 -

-40 (40 ) angbT/GB2007/002070
as

Ex-

R.20 5 (1

anple 3: {
-[1, 3, 4- oxad

HNMR 13. 50 (1 H s); M me MH+ 454,
trans-4-[2-(5-{13-(Benzyl oxy) phenyl | am no
iazol -2-yl)-1H

MS m/e
MH'

nzim dazol

65 d9L1] QN@}PWYM}SQC@F 2,300 €791 GHYm)N

10 A’sol uti on o{‘ |umh dr oxi'de
%172(2&)1) ReR-2ddEd, m) 30&7e(3bbs):, 7@ﬁ7 6 (GH,

i34 ?P%T%&E%E;we A (LB Skt 3-5 (1K, 9)

-1, 3 4- nxar

iazol -2- vI

448

e“
,2 U

H (10 an)
bi ent

ﬁ

citric aaqi
'xture was

3241095194 wj/cm)othéﬁyll §laCet, an)el [t ehbdiat e

SRS pl R el o 5

was added and then 15 the

f(1Ht ©r &jll(H{,ISé,akﬁé @H‘,G)l d, which was

terrnﬁr?@y(m Jfaay, 20- hés H, IM FPEIPHSAE DYt i on

476

a|¢ A B
sth
| e Y& cow
H m,
H, d)

rﬁtﬂﬁah%f@%f@@ F8 CPL PO, LarpoLia 0 o

mmlﬁ%h) 7 1H N’i/li\’sﬁ i), 0/9471(72214

77
-d2 7767 (ZS-I rel) 1nl)1 (1£H,112 1@208 ((181) s), 6 ?35((11 P,

452

(0] .h'-'-\/\-'r\)mm

\I

“'[\’!_‘
ﬁ(“\(nh

l.
r(2
nzi maglazol

-NTCQcN 25

- Cyanopheryl )

2q 007 2 P TR RAR B £ BT ©hm)

{5rf 2, d),2,52:22.7 (1H, m), 7.1-7.83 (74, m), 112 (1H,
am nol - 1, 3,"4-oxadi azol - 2-yl }-1
O N

-@;MQ&:@A&L@)}(%%@I(IIHCQU c acid Os"
Met hyl

452

~N—
— ~—+

_y|

r & -(2-

nt er nmge at

hen

rtion to 3

- q%u%@iﬁswphéww-?\kﬂ%h]m)ll3,-149b66éﬂina)zoI
- 5; t
20 B8 s 4Pk RE S bl 05057 5 e
m), 7.9 (2H, d), 8.03 (2H, d), 11.6 (1H, d), 12.2 (1H, s),
13.7 (1H, s).

L 497

10

$1.09-1.24 (2H, m), 1.45-1.61 (2H, m), 1.7-1.91 (5H, m),
2.17 (2H, d), 2.52-2.7 (1H, m), 7.15-7.7 (7H, m), 11.0 (1H,
d), 12.1 (1H, s), 13.55 (1H, s).

436

11

§1.09-1.24 (2H, m), 1.45-1.61 (2H, m), 1.7-1.91 (5H, m),
2.17 (2H, d), 2.52-2.7 (1H, m), 7.18-7.78 (5H, m), 11.6
(1H, s), 12.1 (1H, s), 13.65 (11, s).

473
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WO 2007/ 141517 PCT/ GB2007/ 002070 -41 sol ution of
potassiumtrinethylsilanolate (619 ng, 4.82 mol) in

wd He744@171L) and the reaction mxture was heapefcBBood/002070
m crowave at 80C for. 10 m ns. The m xture was
concentrated in vacuo and then a | M aqueous sol ution
of citric acid was added. Thé3-ni xture was stirred for
20 mins and then filtered to | eave a solid, which was
vvashed W|th 5 vvater (2x10 m) to glve th3e t|tIe

, 1.7- 1.91 (5H,
—r . 7.06-7.64 (3 H,

M. 7.79 (2H ~d), 7.86 (21-1, d), 11.5 (¥11, s), 12.0
(1 H s), 13.85 (1 H s); M5 me Mt 443) 10 Exanples

5-11 The fobFowWATONExa re 9ﬁ?'pa ¢d T\n an

anal ogous rranne Ex 3 \ng| I n redi at es

5-11 as starting a7 a Bxanp Ne\s:

(4-{2-[5-(2- Met hoxy phenyl am no)[l 3, 4] ox&di azol - 2-yl ]
thigiig\l-ﬂlw%gg)éhén m%go drate ¥§3} mg nqrqleo b4 c)is a%SeA t% aas%rr%d SOEXUOH of cis-
eth§r144 g[é [BE[(Q(,Q 53tnﬁh&>69ﬁ&19991¥19{o]~145ﬂ AloRxdi Rz 2 W RIH MR EJimAdAol-5-
yl]d*}]@@hﬂlemr@aboarbaxmt]e ¢inedroiadiatel 30288 migs 02onapol) Bx ampkre of

THEf4 gl y MeOF € 8B AST S 08 Fe st v e o
40"'("5 AN 484 reRipetature €4S IR NERYled@foRthiktre lwﬁs coRcenPAtEd in
vac(u44c@ pn¢ Guardr chitoeriging vpluamd and)than 3 1Xjagueais solytiopofj¢ijriciacid
(80@@% naj{jg Cidhe resul%ng%rémp&é& V(\)'Qsetx l)(erchi %veatshed wﬁﬁ water (40 mL) and
theﬁ%&glsnilﬁse(délﬁ&{ﬁmrl&u lgfventhi¢ piteeothpotind @ b bre3, sblid (39 mg, 75%).

oxadi azol

'H DBVIR 3. @@zblfig S;I;H 1}1);32937011?9&1/(1)%@1@5 #374ba), ERanpiO6 (2.66H, m),

O W OGS P ST ARl R V- P b s -

-82E>(6leln 10198 (0.63H, s), 12.07 (0.69H, s), 13.40 (0.44H, s), 13 50 (0.24H, s); MS

'5- (3,4, 5- Trifl uorophenyl amno)[1,3,4
Bol - 2-yl]- 1H
ben2| m dazol - 5-yl }cycl ohexyl )acetic acid. R OH NH N~
NN H WO 2007/ 141517 PCT/ GB2007/ 002070
Example 13 : cis-4-[[2-[5-[(4-Fluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-

benzoimidazol-S-vl]oxv]cyclohexane-l-carboxylic acid

Lithium hydroxide monohydrate (44 mg, 1.0mmol) was added in one portion to a stirred

solution of cis-ethyl 4-[[2-[5-[(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-

benzoimidazol-5-yl]oxy]cyclohexane-1-carboxylate (Intermediate 31, 80 mg, 0.17 mmol)
in a mixture of THF (2 mL), MeOH (4 mL) and water (2 mL) and the reaction mixture was
stirred at 40 °C for 2 h. The reaction mixture was concentrated in vacuo to one quarter of
its original volume and then a IN aqueous solution of citric acid (80 mL) was added. The
resulting precipitate was filtered, washed with water (40 mL) and then recrystallised from

EtOH to give the title compound as a pink solid (49 mg, 66%).
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-42 EX RHNWVR MSs mfe MHH 5 0 61.09-1.24 (2H, m,

1.45-1.61 (2H, m), 1.7-1.91 (5H, n), 448 ' | 2.17 (2H,
wolY00734B2r 2.7 (1H, m, 3.87 (3H, s), 7.0-7.65 16@17'(;3266)7/002070

"0 (1H d), 10.05 (1 H d), 12.1 (1 H s), 13.5 (1

H s). 60 61.09-1.24 (2H m, 1.45-1.61 (2H m,

1.7-1.91 (5H m, 476 0 2.1A42H d), 2.5-2.68 (1 H,

m, 4.18-4.32 (4H. m), 6.9 (1 H d), 7.03 (1 H, dd),

7.15-7.68 (3H, m), 7.26 (L H d), 10.7 (1 H s), 12.1
"HNMRIS 1587 - 1.33 $4H,1m)1.78)-.1.89 @, m@313242(4zm1Hmn) 4.56 (1H, s), 6.96

-7399%?5111 }4%5'(12}(;,%}1 173,179327(073?% 9. 2-77 ﬁé](z(zg,ifmfﬂli%oafl
s), 7267(112%) @,)38(111{% - (VS B/e BH 458 08 (1 H s), 13.55 (1

4( n),145161(2H m,
17191(5Hrr)452 217(2Hd)25227(1Hrr)
1 (

(2H, d),
13.7 (1H s).
m, 1.7-1.910(5
(1H, m, 7.15-7. v
s), 13.55 (1 H, s). .09-1. ), 1.45-1.61
(2H, m, 1.7-1.91 (5H, m, 473 F 2.17 (2H, d),

thﬁtuﬁgh}%rgmﬁé-fﬂonﬂﬁgydrﬁe f Iﬁg,7 ﬁSxﬁﬁidl) wils,adddd f dne(pblliorstd a stirred
12.1 (1H, s WO 2007/ 141517

solpmy mﬁt Felir[5-1 @phepyl)amino]-1,3,4-oxadiazol-2-yl]-3H-
B Bl L OBE B 5 o
a niiYfkObERERN 2Lk ; MdQH y4inL) acd waté& @ml) I‘dnd the reaction mixture was
stirred at 40°C for 3 h. The reaction mixture was concentrated in vacuo to one quarter of
its original volume and then a 1N aqueous solution of citric acid (80 mL) was added. The
resulting precipitate was filtered, washed with water (40 mL) and then recrystallised from
EtOH to give the title compound as a white solid (64mg, 90%).

'HNMR & 1.41 - 1.56 (4H, m), 1.95 - 1.99 (2H, m), 2.09 - 2.13 (2H, m), 2.29 (1H, m),
4.34 (1H, m), 6.91 - 6.94 (0.67H, m), 6.96 - 7.03 (1H, m), 7.30 (0.35H, m), 7.43 (0.36H,
d), 7.62 (0.63H, d), 7.67 - 7.74 (1H, m), 8.21 (1H, m), 11.0 (1H, br s), 12.10 (1H, br s),

13.45 (1H, d); MS m/e MH" 474.

Example 15 : cis-4-{4-Fluoro-2-[S-(4-fluorophenylamino)-1,3.4-o0xadiazol-2-yl]-1H-

benzimidazol-5-yloxy}cyclohexanecarboxylic acid

0 H
o s o1 L
|
JKO\O/Q:” \N/N F
F
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E ) >e s 1 ) i ’ A :
beﬁﬁﬂﬁ&é&'i‘-S-:Ql&i)ﬂEf%wl?eiaﬁéH&FS&glﬁta%ﬂi in VaCUO to one
VOI Une andlthen alN
d llk 1 A ) ) 214 G 5 a) ‘; 3 na h

ONOIlI ONNONF F Lithium hydroxide nonohydrate
(83 ng, 2.0mmvl) was added to a stirred solution of
w6 bp7R4BINY! _ _ PCT/GB2007/002070
4-[[2-[5-[(2,4,5-trifluorophenyl)am no] -1, 3, 4- oxadi azo
| -2-yl]-3H benzoi ni dazol - 5-
yl ] oxy] cycl ohexane- | - car boxyl4e (Internediate 30, 98
ng, 0.2 mol) in a mxture of THE (4 niL), MOH (8 nli)
and water (4 nlL) and the reaction m xture was war ned

cistEihyl443[t%th@ns&[ﬁﬂ@dﬂmmphﬂngl)areiméflaﬁc‘hpéadi@pl 3-yhl-3Hhe
belazgéﬁdl 2 oﬁ’]ﬁ r]c&frcly\glfsaﬁ% %nlcg tlae((ej &I' Fehnngélgfé% 20(8@1 0.62 mmol)

wa$ @lseélvedinolf: 1 THF:MeO2lc(1d nﬂg QBDNﬁmH (WarsL, mmol)maed and the
resulting precipitate was filtered, washed wth wa
mixtgee sHred 2 ambienkismperatuye fo1 7 hirs BY. itrigacd @q mb) ypwdﬁﬁ gnd the

el R AR R T 5005 4P o

cruslg ,pr(ﬁiugewas ﬁzc@'@ta[l&edﬁ frbin ghicial aéetiXlacid td, givg the 7itl2@ompound (220
(O.03§H, S g (0.63H, d), 7.63 (1H, d), 7.67 - 7.74
mg; 1§%) a PSW g 25 (1H, m, 10.98 (0.63H s), 12.07

‘H%?Mﬁ%‘l ﬁll 7§-%<Pf'9n)§ 9, 7%41Fb4 &H, 3230 40124 ), 838-43 (110 m),
7.16vB4 4411,11@) 151(742541 mh 03 SHEhly ) A%l 66] Hs)31 49 Oba:aM8Im/e MH'

yll-
45?)renzm m dazol - 5- yI ] oxyl cycl ohexane- 1- carboxylic acid O
O\\ ~-NO dJdI ~Nu\\N N F 20 Lithium hydroxide

monohydrate (44 .0mvol ) was added in one portion
The ollpwing Examiples (l)quT-HS ivesie preperied fropmipfermediates 34-36 respectively in an

aneflgé_étén[wgm&(t% ]%J lgjhenyl ) ami no] - 1, 3, 4- oxadi azol - 2-yl ]

benzoi m yl ] oxy] cycl ohexane- 1- car boxyl at e

(I'nternedi ate 31, 80rrg 0.17 mol) in a mxture of

) o] -k Jdleeixadizizol-2-vl]-
.vvahed W|th wat er
FHe2¥e OH to give the

Extahigjl@ 18’%&‘-‘41% 4511‘11@0421- I:'§§ ?ﬁ?QJSLﬁlﬂlfb?o@nygﬁ%no |V¥3B.4-0xadiazol-2-
yl]-3H-benzoimidazol-5S-yl]oxy]cyclohexane-1-carboxylic acid.

Example 'H NMR MS

m/e
| MH"
16 hod 1.38-1.55 (4H, m), 1.86-2.12 (4H, m), | 456
Q 2.21-2.32 (1H, m), 4.12-4.25 (1H, m),
°Q|~ 7.18-7.38 (4H, m), 7.6-7.7 (2H, m),
F ﬁJ\WO,yH
Neyf Q 11.05 (1H, s), 12.4 (2H, s).
F
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15

"HNWMR b 1.67 - 1.73 (4H, nm), 1.78 - 1.89 (4H, m,
2.37 - 2.46 (1 H, rr), 4.56 (1 H s), 6.96 - 7.01

wa doo7hlis® . 7. 22 - 7.28 (2.3H, m, 7.42 (0.2H, p®f/GB2007/002070
7.61 - 7.68 (2 nm, 10.90 (1H s), 12.07 (1 H, s),
13.38 (1 H, s) I\/Srﬂe M+ 438. 5 Exanple 14 :
trans-4-112-15-1(2, 4, 5- Tri f I-#rophenyl ) ani no] - 1, 3, 4- ox
adi azol - 2-yl | - 3H
benzoimdazol 5-ylloxylcycl ohexane-1-carboxylic acid Q

HF Q1S N OJ NF H LithiéhBydHowm)de78m0dkidmt e | 492
(63 gy, I ) was added i, ons ortion £ 255t Sf

sol utijon tr.ns et hyl

I4- [2[ 2|— ][ 53[Hg Nt rifl uorophenyl7)semm al); 168-74r9018dimgz 0
-2ty

benzoilnm dazol -5 HyI ‘dﬂ“@cl orfekafad (1 damboiyd dite s), 12.1

(Inteqmedi ate 32, 75ny 15 ture of THE
(2m),| MeOH (4nlL) and trer rqgjlt} ng? ]ﬁliegsreactlon

m-xt U i t—40C if or The treacti-on

g—was—stirred at
M8t uneowhs concentrated in vla‘@:%é Q%Hoﬁ’é h%@t1§r(4léfm) 492
its onigiy vol une and then ; S [yt f
citrig¢ acid/(80 nlL) was addedﬁzé'rgléa(%r‘iggﬂﬁéﬁﬁdlﬁnnﬁ
precipitate o@p W tered, wash26H7wii(@Hym), e7r73( 284ndlH, m),
and then recr se fro to
titl e|conpound as \N q' e soﬁ%é{)?g%%h %l (IH]RMlizé
1.41 { 1.56 (4H, n) é 2H, m, 2.09 - 2.13
(2H, M, 2.29 (1 H, (i m, 6.91 - 6.94
(0.67H, m, 6.96 - 7. 03 (1H m, 7.30 (O.35H, m, 7.43

(0. 36H, d), 762(0 63 H, d), 7.67 - 7.74 (I H m,
8.21 (1 H n),4 0 (1 H br s) 12, 10(1H br s,)l
B driophe A ing pxadipzol-2-

gcégsggl dLa{zf)ll-g yYIpycqthexvﬁo 4prf()|[)gl(1)(§l(c) RE %nyl am no) - 1, 3, 4- oxadi

benzi m dazol 5 yl oxy} cycl ohexanecar boxyl ic acid O H N
HO/NO_INI\FOH F 25

Sogr Q

Methyl trans-3-[4-[2-[5-[(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-1H-
benzoimidazol-5-yl]cyclohexyl]oxypropanoate (Intermediate 37, 240 mg, 0.50 mmol) was
stirred in a mixture of MeOH (4 mL) and a 2M aqueous solution of NaOH (2 mL) at
ambient temperature for 6 h. The reaction mixture was cooled in an ice bath and acidified
by the addition of 2M HCI and the resulting precipitate was filtered, washed with water (10
mL) followed by ether (10 mL) and dried under high vacuum to leave a solid. The solid
was recrystallised from refluxing glacial acetic acid to give the title compound as a cream
coloured solid (53 mg, 23%).

TH NMR (500.133 MHz) 61.29 - 1.40 (m, 2H), 1.51 - 1.62 (m, 2H), 1.89 - 1.96 (m, 2H),

2.07 - 2.14 (m, 2H), 2.44 (t, 2H), 2.62 - 2.69 (m, 1H), 3.32 - 3.41 (m, 1H), 3.70 (t, 2H),
7.15 - 7.22 (m, 3H), 7.46 (s, 1H), 7.55 (d, 1H), 7.60 - 7.66 (m, 2H); MS m/e MH" 466.
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WD 2007/ 141517 PCT/ GB2007/ 002070 -45 ci s- Et hyl

4-[[4-fluoro-2-[5-[(4-fluorophenyl)am no]-1, 3, 4- oxadi a
WG 0741607 - 3H PCT/GB2007/002070

benzoi m dazol - 5-yl ] oxy] cycl ohexane- 1- car boxyl at e

(Internmediate 33; 300 ng, 0.62 nmmmol) was dissolved in

1:1 THF: MeOH (10 ni), 2M Nac47(-4 ni, 8.0 mmol) added

and the mxture stirred at anbient tenperature for 7
hr. 1|M Gt ma? added and the 5

A AraXQainz 04~ o}

crude product was

ber@‘o} ?(iq%doﬁ-!é-!;?g%él##e\ﬁgﬁg&a%tiggciﬁl The
title conpound (220 ng, 78% as a.NWNteromder. "H

NVR 6 1.58-§073 (41-1, m), 1.78-1 /044K, m,
5 (A% mP

2.3-2.42 (111,\m, 4.38-4.5 ] 6- 7. 4
(41-1, my, 7.6/7. . Nl H, ¢@ .16 (1 H,
s), 13.9 (1 H, s); e 10 456. TN ol | owi ng

Exanpl es 16-18 were prepared frominternedi ates 34- 36
respectively in an anal ogous nmanner to Exaﬁble 15. 15

PrepRtdin ffermediate 38 in ap anglogous manner 1o Example 9. o,

1,,di.: 820!, 08+ 1
HTE P SR M 2y ARk a9 PED - 198 (m. 28D,
2.08xanpl ?1,12112, 2.60 - 2.71 (m, 1H), 3.39 - 3.51 (m, 1H), 4.05 (s, 2H), 7.14 - 7.24 (m,
cis-4-][4- Iuoro-2-[5}&(2 4 5-trif|uorophemyl%aninol-l
3H).g.56 6k AHD-2- 81 - 268 (. 2H), 10.51 (s, 1H); MS m/e MH" 452.
3H benzoi m dazol - 5-vl | oxvl cvcl ohexane-1 - car boxylic
acid. Exanple 18: trans-4-]
Préphrhtiow bbinternvediftds 4, 5-tri f | uor ophenyl ) am nol - 1, 3, 4- ox

4.12-4.25 (1 H, m), 7.18-7.38 (4H n), 7.6-7.7 (2H,
‘ " E 1

F 1l 4
(41-1, m, 1.78-1.9 (4H, m, 492 2.31-2.42 (1 H m,
4.43-4.52 (1 H m,
= OMe
(0]

HO
Trimethyl phosphonoacetate (170 mL, 1.05 mol) was added dropwise to a stirred
suspension of sodium hydride (60 % in mineral oil, 27.5 g, 1.14 mol) in THF (3.5 L)
cooled to 12°C. After completion of addition, the reaction mixture was allowed to warm to
ambient temperature and stirred for 1 h. In a separate vessel, N,N-tetramethyl guanidine
(144 mL, 1.14 mol) was added to a suspension of . 4-(4-hydroxyphenyl)cyclohexan-1-one
(235 g, 0.95 mol) in THF (1.2 L) and the reaction mixture was stirred for 1 h at ambient
temperature. Thé phosphonoacetate mixture was cooled to 10°C and the guanidine
solution added slowly, controlling the temperature between 8 and 12°C until no residual
exotherm was observed. The temperature was allowed to rise to ambient temperature and

the reaction mixture was stirred for 16 h. The mixture was partitioned between a dilute
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i 7.2-7.4 (2H, m, 7.68-7.79 (1H, ), OH F H NN
8.17-8.29 (1H, m), 11.2 (1H s), 12.1 F - F (I H, s),
wd-200914161H, s). 18 HO--e 1.42-1.6 (4H, m, 1. 9%ecBcB%07/002070

(4H, m, 492 2.29-2.4 (1 H m, 4.2-4.31( H m, i
7.26-7.44 (21-1, n), 7.73-7.84. (1 H m, FHO--NF
8.22-8.35 (1H, n), 11.3 (1H;48y, 12.2 NN OF (2H, s).

anple 19 :

trans-3-14-[2-[5-] (4- quor%PhenyI am no] -1 4- oxadi az
aquegpussojytion| ¢f armyonium chloride (2.4 L) and ethyl acetate (2 4 L). The aqueous

phaké%%(s)légnp‘aQ%ég ané e¥ %ﬁ%ﬁk\g&g?{*@a@%&r ﬁpjifl?' %h@cdrganq)c %Ihé\ges were

corhiidtB ardt fvasHed- Wiih [bite f(R140LY nﬁlﬁd}(l\/l@@m ahd ToBcehtrateddinazcuo to
1eamw@t¥mlwtszselld 5Th¢ f@gdcwwwleai kY BrvyEfatier and hexane (2:1; 470

| ) 4 4l

L OLEETRSS BByt iy e ol T sohtiibe (B PSR ive the

probiladDials G 2vhite sokid (284arg) DEYHD. Mé%trplérlalﬁaf’@ for 6 h. The
reaction m xture was cooled in an ice bath and
acidified 10 by the addition of 2M HCO and the

ii) ZrEmsdMietig 204S8 I dr 4 HeRdN EycldnRkAthceie hed with wat er

ol T OWe y etner and dried under

hi gh vacuumto | eave a solid. The solid was
recrystallised fromrefluxing glacigyacetic acid to
give the title conpound as ea col oured solid (53
ny, 23%. 1 H NWR (500,133 61929 - 1.40 (m 2H),

1.51 - 1.62 (m 2H), 796 (m 2H), 15 2.07 -
2.14 (m 2H), 244% , 2.62 - 2.69 (m 1H), 3.32
- 3.41 (m 1H (t7 2H), 7.15 - 7.22 (m 3H)

lowﬁﬁémféﬁ% o L ERat AR I

hydrsayphesy R clohexylidene]acetate (100 g, 0.41 mol) in dry THF (400 mL). The
am no di az

reahmptre 2v DR 8 11 AT SR ee) By Dc Abt Bidure
waéfltéled over Celite to leave a solid, which was washed with THF (50 mL). The THF
solution was concentrated in vacuo to leave a residue, which was washed with ethyl
acetate. The crude mixture was dissolved in hot ethyl acetate (100 mL) and then cooled to
ambient temperature. After chilling with ice water, the precipitate was filtered and washed

with ethyl acetate (50 mL) to give the title compound as a solid (42 g, 42%) M.Pt. 116.6 —
117.0°C

iii) frans-Methyl 2-[4-(4-aminophenyl)cyclohexyl]acetate

“\\\\n/OMe

o)

H,N
A solution of trans-methyl 2-[4-(4-hydroxyphenyl)cyclohexyl]acetate (2.82 g, 11.4 mmol)
and diisopropylethylamine (2.32 mL, 13.3 mmol) in DCM (40 mL) was cooled to 4 °C and

trifluoromethanesulfonyl chloride (1.42 mL, 13.3 mmol) was added over 30 mins,
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30

NNM\ rN HOOONHF Prepared frominternediate 38
i n an anal ogous manner to Exanple 19. 5 1H NMR

wd 409186887 MHz) 61.32 - 1.45 (m 2H), 1.48 - 1.HCr/GB007/002070
2H), 1.88 - 1.98 (m 2H), 2. 08 - 2.19 (m 2H), 2.60 -
2.7 (m | H, 3.39 - 3.51 (m | H, 4.05 (s, 2H),
7.14 - 7.24 (m 3H), 7.55 (-d19-1H) 7.59 - 7.68 (m
2H), 10.51 (s, 1H); Ms me MK 452. Preparation of
internediates 10 Internediate 1 : trans-2-
maiiaifidg 1he pedibe Belov 76k diiieeethi))a mixtore wastidred ah di Gifaw 45
mulhseqzqs})}herbg%ge%etg Z1 gflé{mhgq?é%lg v?asvsltolpge ocP tlemé >r/e|:a|ct&11(():ne Itnlugturaec\i/ads left for

AT S0 oy e 53t ap R s

layaﬂdeﬂcdd oyith BEM (6’ mL)stTher @thbisadsgremsc pimsed wemdiashed with a 2N
q (60. %.i n m ner.

aqttesu%scwﬂoncﬁépél&nx Bydy % L} alfdgﬁl}g? Biing 14?%%@?8@ i@?‘sﬁg% and

coﬁc@&traﬁ@@ﬁi o fB AW the Yﬁ&nﬁhla@é"@ﬂla&oas"é@reﬁbﬁ%oh@ (5epL106%),
enper ature and stirred f a separ ate Vessel

whmhrwasexsedawahrmylﬁx@mmudﬁc@ozo (144 rrL 1. 14 nol) was

dt
TR ERSERETTRE & mRiohLyen added e sy of ceumsarhopst
(141 mg,TAziEnﬁﬂal)ZpMadaﬂdade&@e (R4, 109 mihof}, lEIHA\PB(h 254,11t9 @hol), and
at anbient tenperature. The phosphonoacetate

benﬁonhqnoee waige €58 e 47anmolg im AHE R0 gikan SHFW@ waggttagied@nd the
Veséglgs%ze% 8)'3‘{@6] an‘ag)ﬂ;%ﬁl\i&{wtrggejlo% ﬁé‘irg% r %és"srto gg@ﬁ@v@%hemed to

reflugfpet @h.uTke wastial thixterd wiae coolsé td ambinini tempefamrmmchidnbmtrated
' m xture was, stiyred for

d 2 h
in icko i 6aYa L%%St  hofrstiupaenpantianed behvesnvger (360 ml] Snd vaer
1] dfhlRd EaIyE’We@ Ya(t&p Zﬂ%oa uedii 18R Y §xt§é?:|tédlt \Jvi‘ﬂg] etBér 3 x

amoni um chlori d et hyl "acetate (2
360rmd.) agd &mwmbptedmgamslawpm wmm rad cangentratéd in vacuo

to ¥ s kel AL WP oR PHE PSSR PR ( My

ThéBfhde FRERMR T At B0mindl MAdsUssoRved life Aéthandt (366 lah@the solution
solid. The solid was slurried in a m xture of ether

cocleditoiant 1(M salutiar of iy dueghlorid acid¢88 nlndvaseasdedisloivbh a
mq%é%yn%%hg 'Iemeptepa%re %nl 7%@1 aens%sée%m]dn V%él cv)va%z:d %00 I1gnet
temperature over 16 h. The methanol was removed in vacuo and the resulting mixture
diluted with water (100 mL). The aqueous mixture was washed with ether (2 x 30 mL) and
the combined organic layer washed with a 1 M solution of hydrochloric acid (2 x 30 mL).
The combined aqueous layers were basified to pH9 with a 10% aqueous solution of sodium
carbonate to give a precipitate. Ethyl acetate (3 x 200 mL) was added and the layers were
separated. The combined organic layers were dried (MgSO4) and concentrated in vacuo
until a precipitate formed. The mixture was cooled, filtered and washed with hexane (20

mL) to give the product as a pale yellow solid. The filtrates were concentrated in vacuo to

‘give additional product, which were combined, concentrated in vacuo and purified by

column chromatography, using a gradient of 10 — 50 % EtOAc and isohexane as eluent to
give the product as a yellow solid (5.1 g, combined yield 65% over 2 steps). M.Pt. 117 —
118°C
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product as a white solid (285 g, 94%. MPt. 151-152C.

ii1) trans-Methyl 2- [444-hydroxyPhenyOcycl ohexyl |
waeavaigl7, . ~Ove 0 10 HO 10% Pal | adi um on car penGe2%mo02070

water wet, 6.9 nmmol) was added to nethyl 2-[4-(4-

hydr oxyphenyl ) cycl ohexyl i dene] acetate (100 g, 0.41

mol) in dry THE (400 nmL). Thé0-reaction m xture was

heated at 30C under a hydrogen atnosphere (2 bar). The

mxture was f||tered over Cellte to Ieave a soI id,

fetl Ad as fhe é T 1 n g b} @Xodacetate

was concentrat ed in vacuo to | eave :) resi due, V\,hl ch

was washed with ethyl heNCr u fi xture was

di ssol ved in h¥€Ostiyl. nd then

cooled to anbient te ) chdling with
ice water, the precipitate was filtered and washed

Methyil bhl@t&(&sko)a@e@éta(@s4251QLmtv)as h@deglwe stuh‘red §dlt1ﬂic£h (fofﬁh@UﬂHihyl 2-

as a solid (42 4299 . %vI
[4- (+an§manrw§/)nygohwkiac% H&ﬁﬂerg)nyé wm@nef&/ﬁw %étrapg (50
% nd
mIz) a‘f 2 ; o%(c@bt ?%) alljét%texy 1}(3%5(5 t@)g? F?\&&V 'JS warm ti aﬂlblent

tenipeedtire aﬂ& sﬂtﬁleﬁ fhir icg dnpnmp?lheeﬁdh;ﬂcmrwasehlﬁlﬂadaﬁlttnDCM BI(IG) mL),

waﬁqudfwbwetﬁaeﬁoanﬁt%”@?tam<5§ oy i friad aps” hiicenrated ifyaup to

giviaRe AEd&Hn 7%@%5 a46);¢007/ 141517
PCT/ GB2007/ 002 mai ntai ni ng the tenperature

'HD&VIRW BE) (ZFhei),rkh&:(ZI—hrd) .83 3tk syds589BHs 5)ed. 58354 CHOBMSO, m),

2.2} 3ai e 7345k, iy SR B Pk S m@ DR

m xture was poured into ice water (18 nL), the | ayers
separ at ed and the aqueous Iayer extract ed W|th DCI\/I (7
gty 1 ' I)g :

aca ﬁqueous sol ut| on of SOdI um hydrOX| de (2 rrL) and then
e (9 n), dried (MJSH4) and concentrated in vacuo
to |l eave the internediate trifl@te asCa yellow solid
(4.59 g, 106%, which was used vvlﬁh further
purification. The internmedi |@ i fNate9(12 g, 32
0,

nol ) was added to (a m esiaum car bonat e
Trifluoroacetic anhydride (84 ul, 0.6 mmol) was added in one portion to a stirred

suspension of ammonium nitrate (49 mg, 0.6 mmol) in DCM (3 mL) at 0°C under an argon
atmosphere. The reaction mixture was stirred at 0°C for 1 min and then a solution of
trans-methyl 2-[4-[4-[(methoxycarbonylformyl)amino]phenyl]cyclo-hexyl]acetate (200
mg, 0.6 mmol) in DCM (1 mL) was added. The reaction mixture was stirred at 0°C for 30
mins and then warmed to ambient temperature and stirred for 3 h. A second portion of
trifluoroacetic anhydride (28 uL, 0.2 mmol) was added and the reaction mixture was
stirred for 16 h at ambient temperature. The reaction mixture was concentrated in vacuo to
half its original volume and then a saturated aqueous solution of sodium hydrogen
carbonate (30 mL) and EtOAc (20 mL) were added. The layers were separated and the
organic layer was washed with brine (10 mL), dried (MgSO4) and concentrated in vacuo to

leave a yellow oil. The oil was purified by column chromatography, eluting with a
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(14.4 g, 44 mol), palladiumacetate (0.43 g, 1.9
mmol), BINAP (1.2 g, 1.9 nmml), and 10 benzophenone
wo BdofR4fs77 © L, 47 mmol) in THE (200 nl). Stirpdgsd@soozo7o

started and the vessel was evacuated and purged wth
nitrogen 5 tinmes. The stirred m xture was heated to
reflux for 16 h. The reactiolmi xture was cooled to
anbi ent tenperature and concentrated in vacuo to

| eave a residue. The residue was partitioned between

gradiantef IBOE0H EtQheliniaehexang, 2o giverthe titlecompeundigses xellosy el

d.4 The | tracted with eth
whRER G oy IO Tnd BT e organic I ayers were.
‘H@LJMRCB { MgSDQQ (md\rﬂx;qrme(m aJ,a%h2 N YAGED m) @2I7@zwed)a2 54 -2.60

was used with no furth

crude ow Oi |
(1Kbum), Bnéée(ﬁHoﬁ 4 9REHr0dE56 n¥ A8 ({1imy 8. H1(1Hxd). B. M@(éH d), 11.80
anol (300 nL) and the solution
(Hggiﬁggr?%(QGHyisg M sol ution of hydrochloric acid (100

nm.) was added slowy, nmaintaining the tenperature

vi) MERM ﬁﬁnsﬂjﬂ-ﬂHﬁ%%ﬁﬁioﬂ%o@%nﬁﬁ&-‘jo ambi ent 20
enperature over . e net hanol was renoved in

ni 1 teing mxture diluted with water
(100 nL). The aqueous m xtureypwas masyed with ether (2
x 30 mL) and the conbined ordabfi shed wth a
1 Msolution of hydrochl ori d The
conbi ned aqueous | ayers wer a|f| d ﬂb pFB mnth a
10% aqueous sol uti 0 Y carbonate to give a
precipitate. Et hyﬁége (3 x 200 nL) was added and
the layers were 95 parat ed. - The conbi ned organic

Hygf%fr{esrgg\e g@%g (ﬁgt}lizwpg?dﬁé&aﬂ g‘ﬁlg gﬂl?egitnlh :Ogé ﬁglgllog 6(:1_/)1? étérred solution
of frbhst-ﬁkf?ﬁl DAL ng’hirhoﬁﬁﬁﬁﬁﬁ)ﬂgm Uixﬁtré-?h&iﬂ]%yélbﬁexyl

product "as a | ow solid The iltrates ‘were
acetgsn CEnmg 0.2 anmel) welbt (mLy andthgderictipe paxtuper wepussirred at ambient

con centrated in
e 5 I RorantorAPHE R A B lepveesicue
tha®ivad QituratlOvith Eth&AQ 5 MI0) dnd Phivfifged® ledvéend tiflOcaiBpdiini @s a
t he product as a yeI I ow solid (5.1 g, conbined yield
yelé;e%%‘alvb(ﬁ mgO4m) | 117 - 118C WD 2007/ 141517

IH@EC%BEQQZ&&@%%M hlg%y 1\2’?54@&6,%'1)73)/01'80% xy enylz}6 (2H,

d), 28 N0).6D KW, nd 81681(8H, ﬂm(mea,a 60~ 7.42 @mmvml(m d), 8.13
chl or o( oxo) acet at e m) was added to a stirred
(IHDutq-oh (18} sp.rldd tf}yMSzm/e (M-H) 377.
[ 4- (4- am nophenyl ) cycl ohexyl] acetate (1740 ng) and
pyridine (0.689 nL) in DCM (50 5 nL) at OC After t he
viipstding-Muthvies|deBrmitrot 4 Sutrifluer Dh gl-oxadiazole-2-

te erla gr. and stl rred for 64 hours The

2,4,5-Trifluorophenylisothiocyanate (515 mg, 2.7 mmol) was added in one portion to a
stirred solution of methyl [trans-4-(4-{[hydrazino(oxo)acetyl]amino}-3-

nitrophenyl)cyclohexyl]-acetate (1>.O g, 2.7 mmol) in DMA (50 mL). The reaction mixture
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washed with water (50 nL) and brine (50 nL), then
dried and concentrated in vacuo to give the title
w6 0pQyRey (2267 ng) as a solid. 'HNWR 6 7.60 ﬁ(?i’ﬂGBQdowoozmo
7.18 (2H, d), 3.83 (3H, s), 3.58 (3H, s), 2.58-3
(1H+DVSO, m), 10 2.21 (2H, d 1.75 (5H m, 143
(2H, m, 1.12 (2H, mM; M nr (MH) 332. v)
t rans- Met hyl
2- 14- 14-[ (et hoxycar bonyl for nyl ) am nol - 3- ni tro- nhenyl |
wag w@mﬂyﬂbient wmgemt@re |‘fp)23Q—|nms and then@®@DAC 1522 mg, 2.7 mmol) was

fl t h id 84 L, 0.
RS Bk S By TP et v
Thé hﬁ)[tﬁlteewz(sdc%n%tra%dQn NaRlo)to 1vOPMHER: yEbwab1i8 Gviiok Ras ﬁrﬁurated

argon atnosphere. The reaction mxture was stirred
with@of aretanitiiay Eirecixtizn was sotled foembiént tcmmrgwmndyhemﬁltered to

leapiite (il cRBRY It BHyISS YR A B B eyl o- hexyl ] ac
'HaIMR S 1((2P01.18%2Hnf 10980 ).56 D&M { F6011)85v8H, agdess - The (2H,

reaction mxture was stirred at OC for 30 20 m ns and

d), 2t8n 2ty (el m)o3 a3 ldre), T.69p@r AW .amh AP0t Hy dpd-Hor7.% (1H, m),

- GRS, FELLLST ) APV S

stlrred for 16 h at anbient tenperature. The reaction

mxture was concentrated in vacuo to haIf its
H5-Mi¢ ; 2.4 raphenyhaminae]d;3.4-pxadiazole-

_cgﬁgoﬁﬁgaﬂmlé:% ﬂrﬁgﬂﬁéﬂfcloﬁﬂﬁﬁ‘g @tta? (30 m_) and Et QAc (20

e separ at ed and the 25

organic layer was washed windy, brineyg-(N{O ni), dried

(MgS™) and concentrated in vatﬂJo b ve a yell ow
oil. The oil was purified ol &hr onrt-ggr aphy,

eluting with a WO 200 14 PCH GB2007 X070 -51
gradi ent of 30 t® 60% EJOAC”i n i sohexane gi ve the
title conpound_ a2 ow oil which cgystallised on
standung(gzn% 41% "HNWVR 5 1.13 - 1.22 (2H, m,

A s’trrr%gl 88&)5‘251913 of nslr%zmethgl 924 fﬁ h‘trona {[8%(221 S(taﬁum@l;henévlﬁdf
am?i10583(4£|mddd1az@lp Bcaiﬂor@ﬂ&&un(xjphengl]mlc(lmxﬂ]ac@pate (111480 29 4 mmol)
anci il'% apﬁ%ql%P&g&%gggﬁ@ %ﬂ%?lg%:e '\(@W (36 m]{)aRJSeO%-I 63% I{IL) and
didxhid GPREMYWASCHFled hBdN o BEedgRh atrhdphéte@or 2 h. The mixture was
filtered and the solvent was concentrated in vacuo to give the title compound as a yellow
solid (1.13 g, 100%).

"HNMR & 1.05 - 1.20 (2H, m), 1.35 - 1.50 (2H, m), 1.70 - 1.85 (5H, m), 2.20 - 2.26 (2H,
d), 2.28 - 2.40 (1H, m), 3.61 (3H, s), 4.90 — 5.05 (2H, br s), 6.45 - 6.50 (1H, d), 6.65 (1H,
s), 7.00 - 7.05 (1H, d), 7.18 — 7.60 (1H, m), 8.15 — 8.25 (1H, m), 10.22 (1H, s), 11.00 (1H,
s); MS m/e MH" 504.
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NNNH2 H OO0 10 Hydrazi ne nonohydrate (13 L, 0.26

mol ) was added in one portion to a stirred solution
w@boot i a3gr et hyl PCT/GB2007/002070

2-[4-[4-[ (et hoxycar bonyl f or nyl ) am noj - 3- ni tro- phenyl |

cycl ohexyl]- acetate (81 nu, 2 mol) in EEOH (4 nL)

and the reaction m xture vva35§t'| rred at anbi ent

tenperature for 2 h. The reaction m xture was

concentrat gd |n5vacuo to Ieallve a reS| due that \ivas

eavedt ttl? oumn dasa 5 §Ilowsolld(76
.46 - 154(2H

ber

n, 1.75 - 1.83(5H,-n),
2.63 (1 H m, 3.60 (3

25H-2,g6(gH 2.5 7 -
7.72 (1 H m, 7.97. {1 p
(1H, s), 11.419(1 -

1 T F69 -
ﬁ H |1H 10. 52
 m & (M?—I)i,:vii)
trans- Met hyll (.

2-14-13-nitr8-4-115- 1(2,4,5-trifluorophenyl)am nol

A sbiutiofi o? ;L.ﬁfe%{y? 2.34- %%;aﬁg&xlé ﬁ[(h 9 piIRBYIphedsAlahgs 3 4-

acetate

oxaliaroke-2H carbbngd]arrpmﬂpbényi;]oyﬁowﬂa@atfﬁe (Babg M08 bl narwl Acetic
was added in on ﬁsortlon t stirred solu

acig ¢} RypLlip @%m%mw ¢ O{I[Ih}ty@%lﬁ?m laﬁdanaa%‘fw]aaﬁ%g}fge 15 mins.
|

O PRI ELEORIH LR BBl ol Bl v

filte¥ed AGBRAHE 30 0a0tonitE R (WA snls)ttd leard aadlidinbhesvlid was triturated

ity 1oy mtdre of MR ERHTE0Y b conted T BaibtenE Rmpeiafyre and

filt¥Ra RATE e tiPle B0fapaitll @htkfmdEhté OF as3PralsoIfd (640hes, 67%)

m xture was concentrated in vacuo to | eave a bright
'HPBVMRAW . 5D i3] (Uhioh ks 1.55 QF, an)ed. 84\ Himh @126 - 2.27 (2H, d), 2.60

cet tri Th L xt L. cQo apbi
fGrb e ok PO /DAl £ 85 (A B2l KB o 740
SQNPOYRY (@SHAs)DT 64 smedi OWosal. 716l mhS8.90 - 827 H m 11.07
(Ol\/rRm 07908 50 j, 467-j( mé(zH 0@ ﬁ
(1H,s$513(558+£1Hrw) MESIZIB?M}QW (2H d), 2.58 - 2. 65 (1 H
m, 3.61 (3H, s), 7.69 - 7.77 (2H, m, 7.90 (1 H, d),
7.94 - 7.95 (1 H m, 814 - 8.21 (1 H m, 11.19 (1
Intermédiateld ; 4ond-Mdthyl2)[4-[¥ 5 R4 Mifludrdphenyl)amino]-1,3.4-oxadiazol-

2-vl]-1H-benzoimidazol-5-yl]cyclohexvl]acetate

i) trans-Methyl 2-[4-[3-nitro-4-[[S-[(3,4-diflucrophenyl)amino]1,3,4-oxadiazole-2-

carbonyl]amino]phenyl]cyclohexyl]acetate

@Y@H

\O F

3,4-Difluorophenylisothiocyanate (161 pL, 1.27 mmol) was added in one portion to a
stirred solution of methyl [trans-4-(4-{|hydrazino(oxo)acetyl]amino}-3-
nitrbphenyl)cyclohexyl]-acetate (Intermediate 1vi, 480 mg, 1.27 mmol) in DMA (25mL) at

ambient temperature. The reaction mixture was stirred at ambient temperature for 20 mins
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10 viii) trans-Methyl

2-[4-[3-amno-4-[[5-[(2,4,5-trifluorophenyl)am nol 1, 3,
wd2eagisgzol e- 2-carbonyl am no] phenyl ] cycl ohgedcB2007/002070

acetate NHZ NN\ NI ~~-NF ,.~/ O~ F F A stirred

suspensi on of trans-nethyl

2-[4-[3-nitro-4-[[5-[(2, 4,5~ §ﬂrfluorophenyl) am noj

1,3, 4- oxadlazole 2- carbonyl] am no] phenyl ] cycl ohexyl ]

acetate (1.14 2.14 mmol ) 15 and 10% pal | adi um on
andctheleHA@l@@m Ti4meno) wasiaddedbin opegpoptsg. rihy reagiiopwWas grarmed

o ;B8 sl 205 a0 P 68 OBy B Op o e
res@fthy RRIduSRas GARERAL With 86t waew(@o wL){ Godléd/and filgeréd fo 1gave the title

conpound as a yellow solid (1.13 g, 100%9. 'H NVR 6
conlpcmadasayzl@owaﬂld%ﬁonzg,é,@O%)1 50 (2H, m), 1.70 - 1.85

I d
n Pk g Fn3Pnnd'] 455 Esa @bt fo £F 87 Sz ad i gpen.
d), Q%OHQ 6®|_$1}16n§53 éilg}ﬂ{ s%Sbss 77.99(HH, anﬁ 461H, 53101H )1B67 - 7.73
25 (1H, 10,22 (114, s)
CH. 0B 8 17,97 @, mius) 1A% Likibr 9041300 oo YIBan/s MH 516.
PCT/ GB2007/ 002070 -53 i x)
trans-2-[4-[2-15-((2,4,5-Trifluorophenyl)amnol -1, 3, 4-
ii) Paad VRN 22H4Y[Blandino-4-[[5-[(3.4-difluorophenyl)amino]1,3,4-oxadiazole-2-

ben20|nldazol-5-y|]cyc|ohexy|]acet|c acid nethyl ester
carbonyllamigo|phenylevcloh¢xylacstaty 01(: 1 A sol uti onyof
trans- et hyl N—N
2-[4-[3-an1no-4-[[5-[(2,4,§“ﬁrnflu-ro§heﬁyl)an1no]1 3,
23 ] cycl ohexyl ]

4 5 oxadi azol e- 2- car bonyl
acetate (1.01 g, 2.08 nnD
in acetonitriled 50
150C for 15 m ng,
anbi ent tenperait ur«€ anmd t he resulting m xt ure was

filtered and washed with acetonitri (15 nLE to
A syspegpipg of rrBs-gisthyd 2M§3flrtr(rﬁw{b?rk§%b4-%ﬁwoah% Jarpingy b?

ol 0T PRI RS R L1 ol nd 10

paliadiyaoom darbom (2 me)inat reixtire as MeOFHh(30s0L ), THBA0 mig), and dioxane

(30%71]2? Ya%glrf%ngﬁﬁlﬁ }}}giré%e]ﬁ_a%éoé%g‘(eﬁ 5 B;L :Tél"rlg r%aﬁglor? r5ni)$t121rg’ was

. filtered and concentrated in vacuo to leave the title compound as a bright yellow solid (620

mg, 100%); MS m/e MH" 486.

iii) trans-Methyl 2-[4-[2-[5-[(3.4-diflucrophenyl)amino]-1,3.4-oxadiazol-2-yl]-1H-

benzoimidazol-5-yl]levclohexyl]lacetate

0 N/ OJ\N/@F
H

Acetic acid (2 mL) was added in one portion to a suspension of trans-methyl 2-[4-[3-

amino-4-[[5-[(3,4-difluorophenyl)amino}1,3,4-oxadiazole-2-
carbonyl]amino]phenyl]cyclohexyl]-acetate (595 mg, 1.23 mmol) in acetonitrile (20 mL)

and the mixture was heated in a microwave at 150°C for 15 mins. The reaction mixture
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(1H, m, 3.60 - 3.61 (3H, m), 7.17 - 7.20 (0.5H, m,
7.25 (0.5H, d), 7.36 (0.5H, s), 7.46 (0.5H, d), 7.57
wd Sbihise), 7.64 (0.5H, d), 7.70 - 7.77 (1H ni)CT/§Bé’d87/m)2070
8.27 (1 H m, 11.07 (11-1, s), 13.58 (1H, s): M5 m
M+ 486. 15 Internediate 2 : trans- Mt hyl
2-[4-12-15-1(3, 4-di f| uor ophe®l-) ami nol - 1, 3, 4- oxadi azol
- 2-0l -1H benzoi m dazol -5-yl | cycl ohexyl|l acetate i)
trans- Met hyl ) ) )
wag cpaled @-ambiierd iezmme[r@u{e(@dzﬁlwrefd tgdwyp lasalid,)vetithwps washed with

w5 T POkt s SARRRRA s, B8Rl

mg34%0i f | uor ophenyl i sot hi ocyanat e (161 L, 1.27 mml )
was added in one portion to a stirred sol ution

'HANMR 1|1 1 4A2 TR B ik 55 b £ bFA i (PHmtm) SBCH, d), 2.53

oREAAR Y6 R RS T AT B 118905

(1H,8ANEB 31 YT, 5);TMS thReMH" ap8.m xture was stirred at
anbi ent tenperature for 20 m ns WO 2007/ 141517

PCT/ @&B2007/ 002070 -54 and _then EDAC (268_ ng, 1.4
Int'é A1 Rind¥eP 3. 4-o0xadiazol-

-

-vm KHweﬁzmﬂanﬂmﬂl‘dwmﬂL}ﬁceMeuo and the resulti ng
resi due Was trlturated with hot water (60 niL), cool ed
and filter t'of€ave the title co ound as a yell ow
solid (660 ) 'HNNI\/R .21 (2H, m,
1.48 - 1.56 (2H A

& N 2. 26 - 2.27
(2H, d) 2.60 - &)_&é
.4 (1H 7 6 3

(3H. s), 5738(1i—|n)
(2Hn)795- 97(2Hn) 11.29 (1 R , 11.39

[ Met h
A 95pepsit ok ! raper(FaminegHIGoT Sy %@Rb%ﬂlfmémi b3
oxa@stioR2 Yl Rarbonyl mmo}phenyl)cyclohexyl acetate (Intermediate 12, 400 mg, 0.72
car bonyl ] am no henyl ] cycl'ohexyl Jacetate NH N-N 2
mma]) inQ 1:@ mixture o acetomtrlle and glacial acetic acid (15 mL) was heated at 120°C
in a microwave for 15 mins. The reaction mixture was cooled to ambient temperature,
filtered to leave a solid and then washed with acetonitrile to give the title compound (200

mg, 50%) as a beige solid; MS m/e MH" 538.

Intermediates 4-11

The following intermediates were prepared in an analogous manner to Intermediate 3 using

Intermediates 13-20 as starting material.

O,
Y H
0] ~
A\ A IN
e

Int R MS m/e MH"

4 < : 457
CN




FO F A suspension of trans-nethyl
2-[4-[3-nitro-4-[[5-[(3, 4-di fluorophenyl)amnno] 1, 3,4
woadiiaaet e- 2- car bonyl ] am no] phenyl ] cycl ohexyl pereB2608/002070

(660 ng, 1.28 mml) and 10% palladi umon carbon (75
ng) in a mxture of MeOH (30 nL) THE (30 nlL) and
di oxane 15 (30 nlL) was stird8d under a hydr ogen

at nrosphere for 5 h

cent rat ed

in vacuo to leave t

and co
as a br
486. ii
2-14- 12
-2-yll-
N Ni H

ight yell
i) trans-
-15-[(3,4
1H 20 be

O NON

bw sohtd (620 nyg,
Vet hyl

hZ O

1
dr ophenyl ) am n
zol -5-yllcyc
010~ 0-k " H Acet

bl -1, 3, 4- oxadi
ohexyl | acet 3
c acid (2 nl)

The reaction m xture was filtered
e title rnnnnund

863 : M5 nfe NH+

azol
te H
was

added i

2-14-13

1,3,4-0
- acet at

. one Pot
am no-4

xadi azol e

ronmtoga suspension
[/ 3)4-difluorop
2 yl ] am no] ph

tTrams=mett
nenyl ) am noj
enyl ] cycl ohex

yl
yl]

25 and
for 15
PCT/ GB2

e (595 ny
the m Xxtu
m ns. The
007/ 00207

1.23 mol) in acet
heated in a n

re fon m xture WO
-55 Yas cooled to

nitrile (20
¢oowave at 15
2007/ 141517
ambi ent .

L)
0C

t enper g
washed

ftered to [eave a

| eave the tit

5064 d, wni ch was

| e

e (15 nm) to
) as a yello
1 22 (2H, m,
2.27 (21-1,
a),?.;o 765
(1 ,
e 3: thhyl
(b ﬁ%yloxy)phenyl

2- y&).- 1H benzi m da
1t’er""' H /ON
F
W F
L
F

2: Methyl [trans-4-(3-amino-4-

conpoun
459 . 1
m, 1.8
-2.62(1
-7.77(1
m e MHH
{trans-
-1, 3, 4-
cycl ohg

v solid (258

1 47 - 1.55 (2
2.53 5

uy,7 T

(1 H s)

ng,
H

/l_ll

15@1

an no)
7 950 5-yl |
ON \\

o 2
7

acet< |

ryll

11 486

5-{[3-(benzyloxy)phenyllamino}-

Intermediate 1

1

3.4-oxadiazol-2-yl)carbonyllamino}phenvylcyclohexyl]lacetate

10% Platinum on carbon (100 mg) was added in one portion to a stirred solution of methyl
[trans-4-(4-{[(5-{[3-(benzyloxy)phenylJamino}-1,3,4-oxadiazol-2-yl)carbonyl]amino}-3-
nitrophenyl)cyclohexyl]acetate (Intermediate 21, 470 mg, 0.80 m_mol) in THF (50 mL) at

ambient temperature and the reaction mixture was stirred under a fiydtdgen atmosphere.
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aCCN NON 10 O A suspension of nethyl

[trans-4-(3-am no-4-{[(5-{[3-(benzyl oxy) phenyl ] am no
w3 20b7/341417 oxadi azol - 2-yl ) car bonyl ] anmi no} PCT/GB2007/002070

phenyl ) cycl ohexyl] acetate (Internmediate 12, 400 ny,

0.72 mml) in a 1:2 mxture of acetonitrile and

glacial acetic acid (15 nmL) wW¥s heated at 120C in a

m crowave for 15 mins. The reaction m xture was cool ed

to anbient tenperature, 15 filtered to |eave a solid
Thamehctipremixtarshivas fillerdd andeopesntrateddn verugito deavh ehertitle gempound
(4@55’%&%%00% erggmn_SO% as a beige solid; M5 mle M+

fedisat 68 4-11 The fol | owi ng intermediates

'HWeVIR $1.¢AIPAH, f)an4ansd mpug e G8, hi)t 28 (e Bt 238-2.45
using 20 Intermediates 13-20 as starting material .

H

(1KY r¥ 166 (BH, 8), KON (2HL 9Dnd-2R(NE )b ML H, ddh%ﬂ (1Ehdwe®.3 (1H, dd),
2 11415 P 00.7 0 -5 2 6 0490 O
1 ARG T SRR OBy st 8 099, ¢

486

Intermediates 13-20

The following intermediates were prepared in an analogous manner to Intermediate 12

using Intermediates 22-29 as starting material.

0 H
0
N
ﬁJ\( TR

Int R "H NMR MS m/e
MH'

13 V. | §1.1-1.25 (2H, m), 1.4-1.57 2H, m), 1.74- | 475
@CN 1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1H,

m), 3.66 (3H, s), 4.95 (21, s), 6.55 (1H,

dd), 6.7 (14, d), 7.12 (1H, dd), 7.82 (2H,

d), 7.94 (2H, d), 10.22 (1H, s), 11.6 (1H,
s).

14 o~ 81.1-1.25 (2H, m), 1.4-1.57 (2H, m), 1.74- | 480
1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1H,
m), 3.66 (3H, s), 3.9 (3H, s), 4.95 (2H, s),
6.55 (1H, dd), 6.7 (1H, d), 7.02-7.2 (4H,
m), 8.0 (1H, d), 10.05 (1H, s), 10.1 (1H,
S).

15 \@[O] §1.1-1.25 (2H, m), 1.4-1.57 (2H, m), 1.74- | 508
0 1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1H,
m), 3.66 3H, s), 4.2-4.37 (4H, m), 4.95




F F Internedi

ate 12: Met hyl

(trans-4-(3-am no-4-{1(5-{13- (benzyl oxy) phenyl | am no
w0 200318547 0xadi azol -

am no} phenyl ) cycl ohexyl |

2-yl ) carbonyl |
acetate OOOHHNDO

PCT/GB2007/002070
NH z

NN 5 10% Pl ati num on carbon (100 ng) was added in one
portion to a stirred sol uti o met hyl [trans-4-(4-
{[(5 -{ [3-(benzyl oxy) phenyl ] ani no }
4- oxadiazol -2-yl)carbonylJanino } -3-
ni t r ophenyl ) cycl oh|e62 ¥l B), aSét(atedd) ATl Hed) 698 21, 470
ng,| 0.80 mol ) in [T t i\t riat ure
and| the reaction nj (i'ﬁ”g 9&/%@& 1&(})1‘ Zg?éﬁlg’ecp ?EE dr ogen
at npsphere. WO 2007(1}143511?) IRCH, 6B2093/(0Q2H70 -57 The
reaction mxture w filtered and concentrated iln
16vacu0<[lft:;l_r;eave t he 611 tHl@5d@Hpmynidd-1(Fa@H), BT 44 a
bei ge H NVR =1, ( , =1..57 |( 2H,
m, | 1. 74- 92 (5H, ﬁ?}(é{é“fgﬁ&ad%%ﬂz%@? 1H,
m,|3.66 (3H, s), 53&62(§H §)495(2171 §)26|63%)H 6 52
(1H dd), 6.7 (1H, K)EH 58 (9H,
m,| 10.15 (1H, s), @Mhﬂu d)s7 12 8 1md)e7. |$/2+62P§>56
I nternmedi ates 13- 20 I o n{ wer e
prepared in an anal ‘Qg l §f2ﬁ Jri?h\cia\qr)agcljh teﬁn@ﬁ 12
17Usi 5622123 (2H, fhar.4i1my (2Rt ﬁi)lla’M- Qgul
O~ P N'NInt RHNW M me 13
51. ) 1.92 (SH,1mB 2.3(2H, dhy2,3412. 4’5L(1HL75
m), 3.66 (3H, s), 4.95 (2H, s), 6.53 (1H,
dd), 6.7 (1H, d), 7.1 (1H, d), 7.19 (1H,
dd), 7.48 (1H, dd), 7.58 (1H, dd), 7.8 (1H,
dd), 10.18 (1H, s), 11.2 (1H, s).
18" \@\ 51.1-1.25 2H, m), 1.4-1.57 2H, m), 1.74- | 528
5 1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1H,
O
? m), 3.24 (3H, s), 3.66 (3H, s), 4.95 (2H,
s), 6.53 (1H, dd), 6.7 (1H, d), 7.11 (1H,
d), 7.88 (2H, d), 8.01 (2H, d), 10.2 (1H,
s), 11.0 (1H, s).
19° §1.1-1.25 (2H, m), 1.4-1.57 (2H, m), 1.74- | 468
\©\F 1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1H,
m), 3.66 (3H, s), 4.95 (2H, s), 6.53 (1H,
dd), 6.7 (1H, d), 7.12 (1H, d), 7.22-7.33
(2H, m), 7.63-7.7 (2H, m), 10.14 (1H, s),
11.0 (1H, s).
207 F 81.1-1.25 2H, m), 1.4-1.57 (2H, m), 1.74- | 504

1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1H,
m), 3.66 (3H, s), 4.95 (2H, s), 6.52 (1H,
dd), 6.7 (1H, d), 7.1 (1H, d), 7.46-7.59

(2H, m), 10.2 (1H, 5), 11.45 (1H, s).
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aCN 1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1 H 1,
3.66 (3H, s), 4.95 (2H, s), 6.55 (1H, dd), 6.7 (1 H
wolloo7{41d8 (1 H, dd), 7.82 (2H, d), 7.94 (2H, w)r/GcBE0ZB02070
(1H s), 11.6 (1 H s). 14 O 51.1-1.25 (21-1, m,
1.4-1.57 (2H, n), 1.74- 480 1.92 (51-1, n), 2.3 (2H
d), 2.34-2.45 (1H, ), 3.66 (¥ s), 3.9 (31-1, s),
4.95 (21-1, s), 6. 55 (1 H dd), 6.7 (1 H, d),
7.02-7.2 (4H, (1 H d), 10.05 (1 H, s), 10.1
h(tqm}qdlat®)14 1518 %we@synthgsu(egmsmg)lO‘quaﬂa@moq gquoxmnstead of
 f43,508, Q1,92 (51 1, m, 2.3 (2H d), 2.34-2.45 (1
10 m“%?%ég% . s), 4.2-4.37 (41-1, m), 4.95 WO (
2007/141517 PCT/ GB2007/ 002070 -58 (2H, s), 6.54 (1 H

dd), 6.7 (1 H d
Ir)d'e(: eth)

- : 5H, : : 1H,
3.66 (3H, s) 4. 95 (2H, s), 6. 53 (1H dd) 6.7 (
d), 7.12 (4 H_d), 7.52 (2H d), 7.7 (2H d), 10.
H s), 11. 17 61.1-1.25 (2H, m), 1.4-1
(2H, nn, 1. 74- 2 (5H m, 2.3 (2H d),

2.34-2.45 ¢1H, cl™>mM 5 ( s) 4 95 (2H, s) .53
(1H, dd), 6.7 (1 H, . fﬁlﬁﬁw 7 19 (1 ,

dd), 7.48 (1 H, dd), 7. ( H, \d dd),
10.18 (1 H, s), 11.2 (1n#, s) 1 ( H, n)
1.4-1.57 (2H, m, 1.74- 528 o s~ 1. 9

(2H, d), 2.34-2.45 (1H

1-(Benzyloxy)-3-isothiocyanatobenzene (290 mg, 1.2 mmol) was added in one portion to a
stirred solution of methyl [trans-4-(4-{[hydrazino(oxo)acetyl]amino}-3-
nitrophenyl)cyclohexyl]acetate (Intermediate 1vi, 378 mg, 1.0 mmol) in DMA (5 mL) and
the reaction mixture was stirred at ambient temperature for 4 h. EDCI (288 mg, 1.5 mmol)
was added in one portion and the reaction mixture was heated in a microwave at 80°C for
10 mins. -Water (15 mL) was added and the mixture was filtered to leave a solid, which
was washed with water to give the title compound as a solid (470mg, 80%).

'H NMR 81.08-1.21 (2H, m), 1.46-1.6 (2H, m), 1.73-1.9 (5H, m), 2.27 (2H, d), 2.6-2.7
(1H, m), 3.61 (3H, s), 5.12 (2H, s), 6.76 (1H, dd), 7.17 (1H, dd), 7.25-7.5 (7TH, m), 7.7 (1H,
dd), 7.92-8.05 (2H, m), 11.05 (1H, s), 11.4 (1H, s); MS m/e MH" 586.

Intermediates 22-29
The following intermediates were prepared in an analogous manner to Intermediate 21

using Intermediate 1vi and the required isothiocyanate as starting material.



m,
H,

wé200b14 3y d) ,

61.

(5H, m,

4.9
d),

3.24 (3H s),
dd), 6.7 (1 H,

1-1.25 (2H, m,
2.3 (2H,
5 (2H, s), 6.53
7.22-7.33
110 (1 H, Q\

10.2 (1 H,

(2H m,

3.66 (3H, s), 4.95 (2H, s),
d, 7.11 (1 H d), 7.88 (2H,
s), 11.0 (1H, s).
1.4-1.57 (2H, n), 1.74- 468
d), 2.34-2.45 (1H, m,
(1H, ddy%%.7 (1 H d),
7.63-7.7 (2H, n), 10.14
706111?R(?Hm 1.4-1

6.53 (1

d),

18c1/GB26007/002070

F 1.92

3.66 (3H, s),
7.12 (1 H

(1 H,
57

s)
)

Int(2h,
2.3
(1H

Rpy), 1.74- 504
4-2.45 (1 H, F
dd), 6.7 (1

'HENMRB2 (5H, n), 2.3 (2H d),
m, 3.66 (3H, s), 4.95 (2H, s)|,
H d), 7.1 (1 H d), 7.46-7.59

MS m/e
M +52

22m,

0.
CT|/ GBH

1H, s),

7y 002070
e syathksised u
10% pl ati™hum o
ans-4-(4-{f(5-{|1

180801 £1 (01, 8),-1.480 80D/}t 1517
-59 * | nternedi at es 14, 15, 1
si. 71%;19déﬁpm)4 212{7 (AL sy ?c@-ﬁﬂon i

n(éﬁarsth xy) héné/lﬁ dr‘#

H!
505
8- 20
nst ead
thyI
J13,4- 5

Odei azol - 2-yl) car|h@ry b, ar8sneH; 3y, mgtlr&zotmm,yh) cycl ohexy
Il acetate OH OQ ON// NO NNNR
1- ([Benzy! oxy) - 3-1 so]tlr-ﬁ Odlahdd SdHz8he (290 my, 1.2
3 0 et w0t rans. A QAT LRy S aoPha b ST amop- 3
10 ophenyl ) cyc| piﬂﬂ)d(]SHaﬁﬁtzitE(ZH e;rasredz at g 1vi,
378 O mmol ) fin DVA I%and t he reactidn
m x s stirredlh m ﬁbf?t t5erp®Y @Hisk 7f8r 4 h.
ED (288 g, 1.5 R, ddd), 7.19-7.2 (2H, m), 7.7 (1H, dd),
7.91 (1H, d), 7.95-8.05 (2H, m), 10.2 (1H,
s), 11.45 (1H, s).
24 0 61.08-1.21 (2H, m), 1.46-1.6 (2H, m), 538
\C[Oj 1.73-1.9 (5H, m), 2.27 (2H, d), 2.6-2.7
(1H, m), 3.61 (3H, s), 4.15-4.3 (4H, m),
6.88 (1H, d), 7.0 (1H, dd), 7.2 (1H, d), 7.7
(1H, dd), 7.92-8.05 (2H, m), 10.8 (1H, s),
11.36 (14, s).
25 61.08-1.21 (2H, m), 1.46-1.6 (2H, m), 514
\©\Cl 1.73-1.9 (S5H, m), 2.27 (2H, d), 2.6-2.7
(1H, m), 3.61 (3H, s), 7.47 (2H, d), 7.63
(2H, d), 7.72 (1H, dd), 7.91-8.05 (2H, m),
11.2 (1H, s), 11.4 (1H, s).
26 51.08-1.21 (2H, m), 1.46-1.6 (2H, m), 514

Cl

'1.73-1.9 (SH, m), 2.27 (2H, d), 2.6-2.7
(1H, m), 3.61 (3H, s), 7.14 (1H, dd), 7.43
(1H, dd), 7.52 (1H, dd), 7.71 (1H, dd),
7.75 (1H, dd), 7.92-8.05 (2H, m), 11.3

(1H, s), 11.4 (1H, s).
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15

was added in one portion and the reaction m xture was

heated in a m crowave at 80C for
wongornas1added and the mxture was filtered topdBEESRH002070

10 m ns. Water

(15

solid, which was washed with water to give the title

conmpound as a solid (470ng, 80% . 15 'H NWR 61.08-1. 21
(2H, m), 1.46-1.6 (2H m), r.613-1.9 (51-1, ), 2.27
(2H, d), 2.6-2.7 (1 H m, 3.61 (3H s), 5.12 (2H, s),
6.76 (1 H dd), 717 (1 H dd), 7 25-7 5 (7H m, 7.7
27(1 HX o), 7.92-8 &B0§-221 (P4, m),1.461.612H1m),s), [1984
(1H > m e MHt+ . r ' - 0 The
fol | ow ngo'f?\\ t'er med g?@’é%&ﬁ"ﬁfﬂ%ﬁﬁ% ‘ﬁﬁzéﬁ anal jogous
manper to |nterned @tendl3 2ysiing, 1.6t gguegiz¢e 1 (vi and
the[ required i sothjocyanate as starting materiall. 1O O
O-Ff H// N R NGROIK, WD 82001 dy79378.05 (2H, m),
PCT{ GB2007/ 002070 | 5 t 1 22
' ~CN 61.08-1. 21 (2H -gﬁf%ﬁf)&t{k%?&ﬁ?ﬁiﬁlﬁ’éﬁ”ﬁ
281. 7B~k O (5H m, 2812.68-(1.%+r|§m)m%a-.zﬁs-?dzl(l,lmtt M| 493. 61
(3H dd), 7.78 (2H, d), 7.887(2H| d),
7.9 1L.134. 6B:m)s3.27 (2H,81)(2.643.7 s) .| 23 0
61. , 46-1. H 1.73-/1.9
(5 aft ) 35 At Mg ol o)
3.8 7.69-7t65 (QH@I}:%, 7 gﬁ{]ddzi 1¢8.08)| 7.7
(1 (L H d), 7.95-8. 5((212, m, 10.2 (1
- H [s), 11.45 (1 H(m,.m)zhl-ggﬁzl,.sg@lﬂ H.62H, m, .
PG LAl R A o
6.88 (I OFl), 7.0 { 33H.9 @W), m)72.27 (AHH), 2§-2.7. 7
F (1H, m), 3.61 (3H, s), 7.42-7.54 (2H, m),
7.71 (1H, dd), 7.91-8.02 (2H, m), 11.0
(1H, s), 11.4 (1H, s).

Intermediate 27 which can be prepared as described in Bioorg Med Chem Lett 2006, 14,

918.

' All isothiocyanates are commercially available except for that required for

Intermediate 30: cis-Ethyl 4-

vlI-3H-benzoimidazol-5-vlloxy]cyclohexane-1-carboxylate

i) Ethyl 4-(4-amino-3-nitro-phenoxy)cyclohexane-1-carboxylate

2.4.5-trifluorophenyl)amino]-1.3.4-0xadiazol-2-

‘ . |
/\OJ\O\ /@ENHz
| | 0 NO,
Diisopropyl azodicarboxylate (1.72 mL, 8.71 mmol) was added in one portion to a stirred
solution of ethyl 4-hydroxycyclohexanecarboxylate (1.0 g, 5.8 mmol), 4-amino-3-

nitrophenol (2.69 g, 17.4 mmol) and triphenylphoshine (2.29 g, 8.71 mmol) in THF (40

mL) under an argon atmosphere. The reaction mixture was stirred at ambient temperature
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25

(1 H dd), 7.92-8.05 (2H, nm, 10.8 (1 H s), 11.36

(1H, s). 25 61.08-1.21 (2H, m, 1.46-1.6 (2H, m, 514
wd2003nd1597 (SH, m), 2.27 (2H, d), 2.6-2.7 cl (Lkt1/682007/002070

3.61 (3H, s), 7.47 (2H, d), 7.63 (2H, d), 7.72 (1 H,

dd), 7.91-8.05 (2H, m, 11.2 (1 H s), 11.4 (1 H, s).

26 61.08-1.21 (2H, m, 1.46-926 (2H, n), 514 1.73-1.9

(5H, m, 2.27 (2H, d) 2627CI (1 H m, 3.61 (3H,

s), 7.14 (1 H, dd% (1 H, ddg 75255 H,
for‘,l6h1an(i1hem Et@d)c (15 mif) 4wqter(ﬂb§0 mi) 9pregadded.( Phe lamrs were

cobbeh b Bl bl LSy 1o

thexé a4ﬁ/; i%lﬁé)(lgktbéuﬁef I_(|>f5581u1rDlly];lr(7)8dé|.( 130 (nﬁl‘] anﬂ)thenﬂ;rﬂ% ( i(HnL) The
, 2.0-2. 61
orge%lkig layer way dried é\ég%@@; ﬁlésred qncb@_nger@@te(dﬂ vgcz?o:_]ll;}) lggv? agiprk brown

iy b, oS8 Bigdn 0

40% EZ(DA(cZiﬂ;soﬂéxané, t6 gAethd ccrmpoﬁd&i a(l dhpure bran@e 28<(7.13%,

) H,
64 %) é@tgvaeslsed(‘zﬁhn ““qﬁ%‘i“fécfupp’ 1%‘[)9 i\g‘é 1‘9 H s). 29 F
61.08-1.21 (2H, n),14616(2Hn) 534 F1.73-1.9
( 5H, n) 227 (2H d) 2.6-2. F(lH n, 361 (3H,
i thyl et If I)a ] -3 : dcyxlohexane-1-

carb2 o, M 11,0 (1H s), 1.4 (L H s).

0

o Oﬁ)k o~
ggevss
o) NO,
Methylchlorooxoacetate (0.89 mL, 9.66 mmol) was added in one portion to a stirred
solution of ethyl 4-(4-amino-3-nitro-phenoxy)cyclohexane-1-carboxylate (2.98 g, 9.66
mmol) and pyridine (939 pL, 11.6mmol) in DCM (50 mL) at ambient temperature. The
reaction mixture was stirred at ambient temperature for 30 mins and then concentrated in
vacuo to leave a residue. The residue was partitioned between a 1M aqueous solution of
HCI (150 mL) and EtOAc (200 mL). The layers were separated and the organic layer was
washed with water (100 mL) and brine (100 mL) and then dried (MgSOQs), filtered and
concentrated in vacuo to leave a yellow oil. The oil was purified by column
chromatography, eluting with a gradient of 30 to 40% EtOAc in isohexane, to give the title
compound as a yellow solid (666 mg, 18%).
'HNMR § 1.27 (3H, t), 1.63 — 1.82 (4H, m), 1.91 - 2.05 (4H, m), 2.39 - 2.46 (1H, m), 4.00
(3H, s), 4.16 (2H, q), 4.53 (1H, m), 7.28 (1H, m), 7.75 (1H, d), 8.69 (1H, d), 11.59 (1H, s);
MS m/e MH" 395.
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"Al'l isothiocyanates are conmercially avail abl e except

for that required for Internmediate 27 which can be
wdh@paise as described in Bioorg Med Chem Lettp2B882007/002070

14, 918. 5 Internedi ate 30: cis-Ethyl

4-112-15- 1(2,4,5-trifl uorophegyl )am nol - 1, 3, 4- oxadi azo

| - 2-

yl ]-3H benzoi m dazol - 5-yl ] oxy] cycl ohexane- 1- car boxyl at

e 0 Et hyI
i) pisch glohexane-1-

Q ao , aN02 D| | sopropyl azod| car boxyl at e (1.72
erl?'l(_)—xﬁg—l nmol ) was added in one portion to a stirred
sol ution of ethyl 4-hydroxycycl ohexa@ecar boxylate (1.0

g, 5.8 mmol), 4-am'n03 _nitroph 2@9 g, 17.4
mmol ) and triphenyl 3 e (2.29 8H71 mml) in THE

at nosgheMNtH The reacti on
d |en eratureV\D
2007/ 141517 PCT/ GB2007~QL Pr 16 h and then

Et OAc (150 nl) and water 1 O rrL vverze added. The
Hy{lragioe snopehydracdpdphi b Wﬁeaddp@m sztlrr%d;ﬁ@lutwa@f cis-ethyl 4-[4-

Ao B R Bt an By i S5t 30me

0.88#nod J’Iﬂ BtOen (itﬂ' mDE THERadtoh mikhge V\@E g&md:d?aﬂamb@d‘nt Vﬁﬁperature for
dr| ed (MJS), filtered and concentrated in vacuo

ming,andghensfiliered indpavs aswlidg Thyselid way weﬁhﬁﬁgvlwtpﬂ @8 %Iy) and
ethgro 163“{}0}%& &Qﬁt@&@&h&* bd Qgrl%ﬂttygu&v 951?&’ %%9ou »

I n 1 sohexane, Ive the ti
'HasvR® 1.20GI1HE tpll mge 8)7I (8H| in);LﬁS@(lH 614}’/@4 08t(th q)4\/é$67L(3Hdbr s),
with no further pur catio NE m i)

7.485- g@(ﬂ,gﬂ, m), 7.63 (1H, m) 805 8. 10 (1H, m), 10 40 (lH s) 11 20 (1H, s); MS

p\;'l 4+ §oEt hoxycar bonyl f or myl') am nol - 3- ni t r o- phenoxyl cy
oh xane-1- 10 carboxylate O 0 0 0 ~\0 I NH NO2
Met hyl chl or ooxoacetate (0.89 nL, 9.66 mml) was added

cal(b%ngﬁalﬂmﬁpl%oxylcyclohexane-l-carboxv[gt_e_

0 NO, NN H
H ]| D—N
/\OJKO\ /©/N\H)\o>\ F
o o)

F
2,4,5-Trifluorophenylisothiocyanate (103 mg, 0.54 mmol) was added in one portion to a
stirred solution of cis-ethyl 4-[4-[(hydrazinecarbonylformyl)amino]-3-nitro-
phenoxy]cyclohexane-1-carboxylate (213 mg, 0.54 mmol) in DMA (5 mL) at ambient
temperature and the reaction mixture was stirred at ambient temperature for 30 mins.
EDAC (119mg, 0.62mmol) was added and the reaction mixture was warmed to 80°C and
stirred for 40 mins. The mixture was concentrated in vacuo to leave an orange residue and
then EtOAc (200mL) and water (50mL) were added. The layers were separated and the
aqueous layer was re-extracted with EtOAc (100mL). The combined organic layers were

washed with brine (30mL), dried (MgSO,) and concentrated in vacuo to leave a yellow
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mol ) and pyridine (939 L, 11.6mmol) in DCM (50 ni) at
anbi ent tenperature. The 15 reaction m xture was
wobdornedat anbi ent tenperature for 30 m ns angct/8807/002070
concentrated in vacuo to | eave a residue. The residue
was partitioned between a 1 M aqueous sol ution of HC
(150 mL) and Et OAc (200 ml).-6ftre | ayers were separated
and the organic |ayer was washed with water (100 ni)
and brine (100 nL) and then dried (MyS04), filtered
solih dThecsokd evas resrystellisedwisingMeQHi te gins the (jé¢ tampasind as Fibeight

riff by col umm 20 chromat ogr aphy, el uting
ye%v{’ﬁ&adsgag %@ ®of 30 to 40% Et OAc in isohexane, to

1 | )
H%IN%RSHQOUH tg 1. @anm@ugcﬁ &), gsugmqmlagizg @H( aﬁa fmm s) 7.41

- 745Z185m) 4iH1 ﬁﬁ»nﬂ 39 7ﬂ546H(ml)i78§ 7870 T(IB 8H2'S%19 (1H m),
7. 28 1 H, 7.75 (1 H,
1139](?’%1(%%??4&8?%%‘@5’}?151 ( VB e M 305, b

WO 2007/ 141517 PCT/ GB2007/ 002070 -63 iii) cis-Ethyl
4-14-1(hydrazi necar bonyl for ny|l )am noI 3 r11|3t ro- phen(l)x¥I

v) eigHithyld-Ehamino-4-4ISh€2.4i5: ip 3
carBon9 Hatidi] BRI QBHX %tlecﬁ(r%% ?szll Onmol ) was added

[4- 5
[ (et hoxycar bonyld or nyl ) ami na,- 3- ni tN-oM phﬁnoxy] cycl ohe
xane- | -carbhoxyligte (330ng, 0§34 | P-+K Et @H (50
m.). The r edctiasn yre e st I redGat aphi/fent
tenperature for 30 NS & en |Itereleave a
solid. The solid was™wasfied W th Et OH (10\sly and
ether (10 nL) to leave the title conmpoung”as\a bri ght

yel low solid (228 ny, 69%. 'H NVR 8 1.2 (3# t),
1.68 - 1.87 (8H, n), 2.50 (1H, n), 4.08 (2H, q), 4.67
(3H br s) 10742- 7.45 (1 H m), 763(1H, m,

A W@lth]ﬂcg’ smt 14 ggxgg% 4\151[9 [é g trlﬁluorol))l’lenyl])ammoil 3,4: 0xa&1azole 2-
car%b§yl Mbﬁhé&xp] El@hé‘xalxé»'i eiah?o la%e {100 hg) O IGRAABY ahd D%

4- oxadi azo - carbonyl I am no]

lﬂﬂd@lﬁ@)@ylcmgb@n élfbmahema_tme@m@i QHd5 @INCINFNS mL) and dioxane (5

mL) was stirred under a hydrogen atmosphere for 4 h. The reaction mixture was filtered
and concentrated in vacuo to give the title compound as a yellow solid (100 mg, 100%);

MS m/e MH" 520.

vi) cis-Ethyl 4-[[2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-0xadiazol-2-yl}-3H-

benzoimidazol-5-ylJoxy]cyclohexane-1-carboxylate

0 H
N
/\OJKO\ -/©:N\>__<\O\|(
o N NN F

F
Acetic acid (1 mL) was added in one portion to a solution of cis-ethyl 4-[3-amino-4-[[5-
[(2,4,5-trifluorophenyl)amino]1,3,4-oxadiazole-2-carbonylJamino]phenoxy]-cyclohexane-
1-carboxylate (88 mg, 0.17mmol) in acetonitrile (8§ mL) and the reaction mixture was

heated at 150°C in a microwave for 15 mins. The reaction mixture was cooled to ambient
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ZN1O\ NF ~~O\ Ol O15 FF

2,4,5-Trifl uorophenylisot hi ocyanate (103 ng, 0.54
woBRbhh4isas added in one portion to a stirred sOl/dBRAH/002070

of cis-ethyl

4-[4-[ (hydrazi necar bonyl fornyl)am no]-3-nitro-

phenoxy] cycl ohexane- 1- car boxyPate (213 ngy, 0.54 nmol)

in DMA (5 nL) at anbient tenperature and the reaction

mxture was stirred at amnbi ent tenperature for 3

tempierpsure 20d Filyied (tq learga salids hhersiolid weas waslerslawidlh @lcet«netrlle (20 mL)
to Hg}i?%ctﬁle i‘l)xﬂ% rcn?ﬁ(lf%(%{tn demealaie I,?ta(s) a80C aTg 55 hd blof {5?9 for

WS Eheenty % ACUS eave
'HAMRIEN0e- legéﬁq&) am@lz u@emsﬁtx@m 5(02@©mq)) aaogl(mtcgm 58 (1H,
(50nM.) were a | ayers were separated and

br §00.88t6-9649 65 Hwan, 7. %1 e7<02 a0H.an), Wi 28085 8am)( 7. 4W§H m) 7.63

o 85 P bR ST ARSES, M A0 B389 135

(1H,88Y MSmyeMIDV$0p0 2007/ 141517 PCT/ GB2007/ 002070 - 64
solid. The solid was recrystallised using MeOH to give
the t|tIe conpound as a bright ye||OMISO|Id (243ny,

beﬂzoﬁﬁ(dhﬂom-yﬂ oﬁﬂl cvclohexane-l-carboxvlate

(1H M, 7.67-7. 75(1H, m), 7. 82- 7. 87(1H,m, 8. 12- 8. 19( 1H, m)
, 511.10 (1H, s), 11.25 (1H, s): M5 me M+ 550. V)

i) cfid Ethﬁ hyd- [[;5 - [[(BflabtopBerfiifahfind] 1,3,4-0xadiazole-2-carbonylJamino]-3-nitro-
4, 5-tri Iuoropheng})an1nol 1 3, 4- oxadi azol e- 2-

Ph@@KEEMQPW§WPﬁ6FmﬁH%M i&/| cycl ohexane- | - car boxvl ate O NH
Z NNN N | O~_NFO ~~p \ Ol (QFF]b?LpAsolutlon of

ci s- et hyl >F_

4-[3-nitro-4-Tt§ 5-trd

1, 3, 4- oxadi azol e- 2- o

car bonyl ] am no] pheno xane- | - car by ate (100
ng, 0.18 nmmol) and 10% pall adi umon carbon {10 ng) in
a mxture of EEOH (5 nL), THE (5 nlL) and di oXane (5

a-fdropEby FioffioR RS ED ks DPPTPET ot SR8 BiBebion ogr et
solMB&HEr Jzﬁeﬁg}/‘ﬁ-[éi @y dtakinBcaebury Huhfly1Emido &miteyy sol i d
phe(noxy]cyclohexane-l -carboxylate (Intermediate 30iii, 227 mg, 0.58 mmol) in DMA (7

mL) and the reaction mixture was stirred at ambient temperature for 30 mins. EDAC (133
mg, 0.73 mmol) was added in one portion and the reaction mixture was stirred at 80 °C for
40 mins. The mixture was concentrated in vacuo to leave an orange residue that was
partifioned between EtOAc (200 mL) and water (50 mL). The layers were separated and
the aqueous layer was re-extracted with EtOAc (100 mL). The combined organic layers
were washed with brine (30 mL), dried (MgSQOy4) and concentrated in vacuo to leave a
yellow solid. The solid was triturated with hot methanol, cooled to ambient temperature
and filtered to leave the title compound as a yellow solid (236 mg, 79%).

'HNMR & 1.27 (3H, t), 1.67 - 1.82 (4H, m), 1.92 - 2.05 (4H, m), 2.41 - 2.46 (1H, m), 4.16
(2H, q), 4.55 (1H, s), 7.09 - 7.13 (2H, t), 7.27 - 7.30 (1H, m), 7.53 - 7.56 (2H, m), 7.59
(1H, s), 7.77 (1H, d), 8.68 (1H, d), 11.54 (IH; s); MS m/e MH" 514.
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15 Msni eMH+520. vi) cis-Ethyl 4-]
12-[5-[(2,4,5-trifluorophenyl)am nol -1, 3, 4- oxadi azol -2

wo Ydoba 7 benzoi mi dazol -5-yl | oxyl PCT/GB2007/002070
cycl ohexane- 1-carboxvliate OHF O 1l1-a NOY N O NN-N
F HF 20 Acetic acid (1 nL) was added in one portion
to a solution of cis-ethyl 4-6P3- amno-4-[[5
[(2,4,5-trifluorophenyl)am no]

1,3, 4 oxad| azol e- 2- car bonyl ] am no] phfznoxy] cycl ohexane :

amm ﬁ‘en%x CIOE t]‘lleolnCi{pb a?e was heat ed at 150C I n a
action m xt ure was cool ed

to anbi ent WO 20@7/ 141517 PGIH,GB200 % 0 -65
tenperatureadf ltered to \k}eabo\r' The solid
was washed acy tri 70 ) Cto | e the
title corrpound (I ntler medi g 30) a gr id (55

ny, 65%. 'HNWR b 119 071772 (31-1, t), 2 - 1.90
(8H, m, 2.50 (1 H n), 4.09 (2H, q), 4.58 (L H br
s), 6.93 - 6.96 (0.65H, m, 7.01 - 7.02 (1H, 'm, 7.28
A s@ﬁrtl%ﬁ'df c‘?@-eth%l) Ah- f[@{@ﬁﬁhor@)hen@fﬁl%mo?l 69- (g(alﬂazcgﬁ-a-lz- 85
, S
carb@n{k}gmm@ﬁ n111:9 Iﬁy@nm(yjcpyclqbexawsl -adrbo e €%, mg, 0.46 mmol) and
10% BaRARE lErdh o F s B Dixture of EXQH (8 ml ), THF (8 wL),and dioxane
4—pf f(cﬁrl}olnl% ]oTﬁP]énn?/ham nol = 9H§ AT d |azc§1ﬂ‘)2a 1§
(8 nlx%ww)abgnieaé:ﬂdeﬁg By drbgan dt@syphefe/or @he Xmd eedction iliond \aaseﬁltered
i) cis
and4co[n&er[t{aaad[ ’(14“’?’40(}6 desyR dhe it easamround gs a yellon selid283 mes 92%);
1{61 gyno] - 3-ni tro- phenoxy] cycl ohexane- |
-car oxylate ON®2Z NFNNH HN /~O\ NOOI OF
4- Fl uor ophenyl i sot hi ocyanate (89 ng, 0.58nmmol) was

i_)_ggi&lt@_ﬂﬁ IGS ﬁg rfltuloggphte(l)wﬁar%'ililor]-rl?£4 ojigdl?l(z)(l)lbht-ivl?-gl-ﬂf
berfboliftidaZOVSLy RStV EAAIRQANE-I QabhéylFeNO] - 3-ni t 10

0 H
N
. u> <N,N F

Acetic acid (2 mL) was added in one portion to a solution of 4-(3-amino-4-{[5-(4-fluoro-

phenylamino)-[1,3,4]oxadiazole-2-carbonyl]-amino}-phenoxy)-cyclohexanecarboxylic
acid ethyl ester (200 mg, 0.41mmol) in acetonitrile (10 mL) and the reaction mixture was
heated in a microwave at 150°C for 15 mins. The reaction mixture was concentrated in
vacuo to leave a solid that was recrystallised from EtOAc to give the title compound
(Intermediate 31) as a white solid (30 mg, 16%); MS m/e MH" 466.

Intermediate 32: trans-Ethyl 4-[[2-[5-[(2.4.5-trifluorophenyl)amino]-1.3.4-oxadiazol-

2-vl]-3H-benzoimidazol-3-ylJoxy]cyelohexane-1-carboxvlate

i) trans-Ethyl 4-[4-[(methoxycarbonylformyl)amino]-3-nitro-phenoxy]cyclohexane-1-
carboxylate
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phenoxy] cycl ohexane-| - car boxyl ate (Internediate 30iii,

227 ng, 0.58 mmol) in DMVA (7 nL) and the reaction
worebMignas stirred at anbi ent tenperature fopcB@s2007/002070

mns. EDAC (133 ng, 0.73 mmol) was added in one

portion and the reaction m xture was stirred at 80 C

for 40 nins. The nixture wa$’concentrated in vacuo to

| eave an orange residue that was 20 partltl oned

bet ween Et QAc (200 niL) and vvater (5 The | ayers
wer e separated and ﬂhe aqueous 2a)1_e s re-extracted
with Et QAc (100 corrb Bkayers wer e
washed with brine (30 dr| ) "and

concentrated in vacuo yelq ow solid. The

sol i vvastrltu t d ot rre noI cooled t
Meppif ltoorearsiaieih L - O%Hmrq e B 4 pieROh 4 fled solution
of %ﬂgp@-%g;%m ?n)ﬁ%l GJ%&WO% 8%(%1{6%% marbz&ﬁite (?xﬁemﬂédﬂ%(ﬁ 219

mgy).712n#al) -an& pﬁiﬁdl(ld. (69 ;[ﬁ),,O 8’-5 ﬂlﬁlol)(lﬁ IH}CM)(S niL)Sﬁd (t]hd—tea@}o,n mixture
7.09-713@% 27 -.7.30 (1 %753-

wag gtp.[reqﬁt ampi ten(tmrptuge)for 30 mpjns( 1 mlasure a%@ee foxp_?enﬁgted in

vaé%_r%BQ%g %%uzeogﬁglm Mlﬁli"s)s%gtﬂlgflm{%q(@gd 83 34d EtOAC (50 mL)

wefe ddiled o the résidikeSnd (tde faf ero mephsepgilajednilhe lotga®jcilayst antis avashed

Wit BN e o DEPR ) PET G {250 fadhgopeenifateip vagyocy leave

a y\ellgv Bil. A'hg QhluydsPrifibd 61 §olﬁhﬂ}6hromatography, eluting with a gradient of
4-14-[[5-[(4-fl uorophenyl Lam nol] 1, 3, 4- oxadi azole-2 5
30 ¢af@foryOAcanisebgxane, to give the title compound as a yellow solid (58 mg, 12%);

U4 P A PRI b B S48 P m. 353

(M ¥ 408 (2, q&tm 183 2m()1H hhig.(B- mp (&Hdmgil’D(XB(le dy, &cm{)m d),
was stirred under hydrogen at nrosphere for 4 h.

11534 ¢kli DM meedyiH’ \&Qé filtered and concentrat ed i n
vacuo to |leave the title conmpound as a yellow solid
(203 ng, 92%; WNMs mle M+ 484. 10 iii) cis-Ethyl

i) frakd-EAA-4L[4Hh} diazinebaibphy Hoiniyl)anlind | -3-mitrachlrenoky]eycldliexane-
-3H benzoi m dazol - 5-yl ] oxy] cycl ohexane- 1- car boxyl at e

1-¢arbhpx
0 NO, o)
N
Sacleas:
ar, (0] NH
IO 2

Hydrazine monohydrate (47 puL, 0.97 mmol) was added in one portion to a stirred solution

of trans-ethyl 4-[4-[(methoxycarbonylformyl)amino]-3-nitro-phenoxy]cyclohexane-1-
carboxylate (318 mg, 0.81 mmol) in EtOH (50 mL) and the reaction mixture was stirred at
ambient temperature for 1 h. The mixture was filtered to leave a solid, which was washed
with EtOH (10 mL) and ether (10 mL) to give the title compound as a yellow solid (156
mg, 49%); MS m/e MH" 395.
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N NNF HAcetic acid (2 nL) was added in one portion

to a solution of 4-(3-am no-4-{[5-(4-fluoro- 15
wobenykaim no) - [ 1, 3, 4] oxadi azol e- 2- car bonyl | - amp@REBEWS02070

oxy) - cycl ohexanecar boxylic acid ethyl ester (200 ng,

0.41mol) in acetonitrile (10 nL) and the reaction

mxture was heated in a m c®8wave at 150C for 15

m ns. The reaction m xture was concentrated in vacuo
"to I eavel a soI id that wass recrystal i sed from EtOAcltg

iogl y'ﬁ r‘uno]@dnoi@l/@cloﬁ@&aﬂieel Mﬁ}oﬁqgte 20 Inter md' ate

M= LU Iy

4-112-15-1(2, 4 5¢0trifluorophanyl ) aninrdy 3, 4- oxadi azo
|- 2-yl]- 3H benzdji ni dazol - 5h@ﬂ1 xylll }-lH F

cvcl ohexane<T ~edr Dy at e ansfr Et Ryl
4-14- 1( met hoxycar ba .or m ngj -3-nit enoxvl cv
cl ohexane- |- 25 car boxyl@fe 2007/ 14151

PCT/ GB2007/ 002070 -67 ON2 HO ~\0ONg O
Met hyl chl or ooxoacetate (66 L, 0.71lmmol) was ddded in
] u
2,4%?2?2%5Rgc{ﬁghgbtﬁioé}tdnﬁfeqql1 §QJ 0. 5@ ﬁlméﬁ wat B¥ded in one portion to a

ni tro- phenoxy) yc ohexane- | - car boxyl at e
stirtddndobutivachif Ztees-80iy] 4-24-(hydgzindcazionylfothy avoinp]sBingtrare

phesoRy Y eobeNiat et e it DR P BTAEE b angghe reaction

mlffhfé&NasTéﬁ@remat(irHB@nﬁ”@ Mpéﬂﬁﬁﬂe £RB0MNSE, aEBKZLO 143 Y&g 0075t1ﬂm01) was
| eave a residue. aqueous sol ution of HA (50 ni)

addeddn BhOpertips andnh)e miwarewasistgted ab 80He fardfimine Aheirepption

ers were separate he organi c e
i AR B ecitdo [P R & Lo~ S IR R RRER i water
(503R6). C"Pl‘il@l%[ﬁtﬁl@tvﬁﬁ filieredas Wavt @ sbe@irat was delys@Wised FfromMeOH to
oi | purified by colum chromatography, eluting
yield the Uale gpmppenstasafyellowzolid 2 Bove, E&O&gle i n i sohexane,

to _
R 8 Do 00 B P 1 X U 009 (3. 20721
QHE.-Rf 2: 3(% 2(181 ((1ﬂﬂm)ml 08 §2}26q2 4.26 33. 5(13(&1 1), 7 zﬂ) 9843 (ﬁH m), 7.62

(1m)mm7 67767 «111 )m) 40 - @8@9_(11@@&8 H-8. liil%zn)(iﬂ-HOé}H 3,115

0.15 ii) trans-Ethyl
U%i%( r a2| necar bonyl f or myl' ) am nol - 3- ni t r o- phenoxyl
cycl ohexane- 1- car boxyl at e

iv) trans-Ethyl 4-

benzoimidazol-5-vljoxy]cyclohexane-1-carboxylate

O OO,

F

A suspension of trans-ethyl 4-[3-nitro-4-[[5-[(2,4,5-trifluorophenyl)amino]1,3,4-
oxadiazole-2-carbonyl]amino]phenoxy]Jcyclohexane-1-carboxylate (270 mg, 0.58mmol),
ammonium formate (630 mg, 10mmol) and 10% palladium on carbon (3mg) in a mixture
of EtOH (8 mL), DMF (8 mL) and formic acid (7 mL) was heated in a microwave at 150
°C for 20 mins. EtOH (40 mL) was added and the reaction mixture was filtered and
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ONI2 HO '"-~ON-r-"-NH O NH2 Hydrazi ne nonohydrat e

(47 L, 0.97 mmol) was added in one portion to a
wobdore&pol ution of trans-ethyl _ PCT/GB2007/002070

4-[ 4-[ (met hoxycar bonyl f or nyl ) am no] - 3- ni t r o- phenoxy] cy

cl ohexane-1 20 carboxylate (318 ng, 0.81 nmmol) in EtCOH

(50 nL) and the reaction m xtdre was stirred at

anbi ent tenperature for I h. The mxture was filtered

to |l eave a solid, which was washed wth EtOH (10 ni)
corqutr@cmewvagmtq@vqa:re@dve Theeresidue é/awfm@tﬁhleﬁeé rogn MeOH to

oSSl U Sl b B8 45 BR 88 W v s

4-13-nitro-4-115-1(2, 4, 5- trlfluorophenyl)aWIno
1 3 4 oxadlazole 2- .

rmol) was added in one portion to a 5 stirred

i) 3 Amino-2rflwiroi4-niteophiehyl
4-[4-[ (hydrazi necar bonyl formyl )am no]-3-nitro
phenoxy] cycl ohexane-1| - carboxyl ate (245 ng, 0.62mvl)
in DVA (5 nL) and the reagjhionr mXxture was stirred at
anbi ent tenperature for 030 s. EDAC (143 ng, 0.75

+

nmol ) was added in one @&hd the m xture was
stirred at 80C for 30 mds. e reaction mxture was
concentrated in vacuo to | eave a yellow solid that was
triturated with water 10 (50 nL). The m xture was

Tofal oludio @f  3-diflav®-6Anit@bhiliné (DB(9 gyalszoroecmmst)ah |1j4SdidxefnéQmo mL)
MeOH to yleldthetltle compound Q/ell w sol i
wap addedrapoliipagof potassiwr hydroxidy (2&R4 £ §80 18 mgof] Hwaﬁsr (75 mL) and

. hmfkfure sarrddat 100°C

bl spyrtorty 5 hoglh sulbhlf (10 52975 0 g g seimdda

for41 8hil. 1M Cldric ra'}cl,d (YO(Mﬁ)L) adde@inf tHelmixtyre eXtr&led with ethyl acetate

7.80-7,8 1H 8., 19( 1H,

(ZXIOQ f}l@oﬁq p_[gagxf e tIalct§ erel\gasbg_d ]qlst ébjaterp,@ milfs a%g_até égne 50
Varidd (2{:?8 Mitered and trated in vacuo, The crude residue was purified b

mz? g (ﬁg er'?tarnl clolrJl((:)ernorf)1 eer%ylv) am nol - 1, 3, 4- oxadi apzo d

silica ﬂagh ¢hr@Hatography with 20-65 % EtOAc in iso- hexane as eluent to give the title

compound 14.1g, 68 %) as a yellow powder.
'H NMR: 5 6.25 (1H, dd), 7.18 (2H, s), 7.75 (1H, dd); MS m/e MH" 171.

ii) Ethyl trans-4-(3-amino-2-fluoro-4-nitrophenoxy)cyclohexane-1-carboxylate and

ethyl cis-4-(3-amino-2-fluoroe-4-nitrophenoxy)eyclohexane-1-carboxylate.
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benzoi m dazol -5-yl| oxyl cycl ohexane-1-carboxvlate OH
F ~\O\ NN\O~/ 0O/ NNNNF HF 20 A suspension
w@boobhaRg7 et hyl _ _ PCT/GB2007/002070
4-13-nitro-4-[[5-[(2,4,5-trifluorophenyl)amno] 1, 3,4
oxadi azol e- 2- car bonyl ] am no] phenoxy] cycl ohexane-1-carb
oxylate (270 ng, 0.58mmuol), = 8moni um f or mat e (630 ng,
10nmmol ) and 10% pal I adi um on carbon (3ng) in a mxture
of .Et()—lfr(138 DVMF (8 nmL) and formc acid S m.) was
To perixiie ammo(:l GW attropbenolm be. 31093mmel fEth (40

o SRS AR L S28) oTh AA ARo7.

102 411 Hﬁiﬁlplntaﬂhj/c&awaHF (200 wilecoolétor WSCaus addsd a solutlon of
rystallised f

h |
ity Tbdiapatac §57. 508 W02rkmeel)iv aphsiros THHGR MVRAH e

i FldWixt trated i
o e BB B 2R bt g voeuo
andzth reskdu2-ppkifie@bly bitina fash dhaaroatography vithi20-50% EtOAc in iso-hexane

évcl ohexane-| - carboxvl ate i)
as QUORLINGIVS. § | yor 0- 4- ni trophenol HZN F ONE ~ ~ OH O 10

3t-fitdol pHHE% 1dHeRAkE-1 caBokARe 93 8¢, 27%
eth-{rptrﬁssﬁ yg{h@l %ﬁlll&o di 8>?a‘?f§ 2‘(3)’0)FU was adge}g g? 5 )

as apéllow powdsf. pot assi um hydrOX| de (26 94 g, 480.18 nmol)

YRR FIR 0530 o) R I D dataip 4 0s on.
q), 410859 oIrH, 19N 6.65 11 1) ), 17 14c(28K k) 7(8212Q®H[’rin) aadlded and t he

m xture extracted with ethyl acetate (2x100 m). .
ethys} ¢jgrfi(3-aane-ddtiugrardmitroraberiony iy e lRherner! -qaspxrlare Mg, 47%) as

e (50 15 nm), dried (MSO4), filtered and
ayglg&n‘gggﬂi%t ed in vacuo. The crude residue was purified

'H MMRSS 1i10&3H) sh6 hB@l(r&legD 2h.56i(1 H, B0-4608 QIEQDASS-H8 (1H,

mf S5 Hgmad 13 Gl FobsbOURI: ' 1 AR S 625 (1 H dd)

7.18 (2H, s), 7.75 (1 H, dd) MBS me ME 171. 20 ii)

phenoxv?cvc%lllexane?ﬂcarboxylat

F (0]
i
o/
(o] (0]
NO,
M

To a solution of ethyl cis-4-(3-amino-2-fluoro-4-nitrophenoxy)cyclohexane-1-carboxylate
(1.1 g, 3.37 mmol) and pyridine (814 pL, 10.1 mmol) in anhydrous DCM (40 mL) cooled
to 10 °C was added a solution of methyl 2-chloro-2-oxoacetate (620 mg, 5.06 mmol) in
anhydrous DCM (10 mL) and the reaction stirred for 30 mins. The mixture was
concentrated in vacuo, the residue diluted with EtOAc (50 mL), washed with 1M HCl (20
mL), satd NaHCOj; (20 mL), water (25 mL) and brine (25 mL). The organic phase was
dried (MgSQy), filtered and concentrated in vacuo to give the title compound (1.39 g, 100
%) as a yellow oil.

MS m/e MH" 411.
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et hyl

Ci s-4-(3-am no-2-fl uoro-4-nitrophenoxv)cvcl ohexane-1I -c
w@bdonyisgie. FF NH2 ONH2 O1 / Ol / NOZ2 Ner/G82007H02070

25 WD 2007/ 141517 PCT/ GB2007/ 002070 -70 To a m xture

of 3-am no-2-fluoro-4-nitrophenol (14.1 g, 81.93mmol),

et hyl - 4- hydr oxycycl ohexanecgiboxyl ate (14.11 g,

81.93mmol ) and triphenyl phosphine (26.87 g, 102.41

mml) in anhydrous THE (200 m.) cooled to 10C was
~4-42dfluorer3-[grvdrazip ybonylformyllaminel-4-nit 87, 83 g,

L sTHE(SO m.) and the 5
h&%‘ PiBtanel XiTa ent tenperature for 72 hr. The

m xture was concentrated in acu Qand t he residue
purified by silica flask-€ szth 20-50%
Et OAc i n iso-hexane el u giWe: ethyl
trans-4-(3-am no-2-T1 udr o- 4-1i tf‘& phenoxy) cycl ohexane-
| -carboxyl ate (3.6g°? 27% as a yellow powder. 10 'H
NI\/R6118(3Ht) 4-1.64 (4H, n),19212(4H
31244(( n’),408 (2H, 4.43-4.59 (1 H,
czs@ [§5ﬂ1{o_‘[o-|2i [ mythoyy%qb%lz}fpn@l)anpnézﬁi Mror_;,)heﬁ?xﬂﬁxplohexane 1-
car@%&@%%f- 66,8 403 TG0ty i bt shanch 05 miy, drscing hydrate
(20@&11@@4)()@ mhml)(aﬁd%g)d the Wixtase staredal hmblepowmperatuerch\Yer

Evg)o%zgg'(? Qr;_qg 1n LyaéQGt,% géve(tﬁf_l 1ﬁe i(gnn})ﬁun%él é;_g ?%%S_las We ow oil.

MS7m;‘e7Mﬁ—12|4|113) 7.84 (1 H m. iii) Ethyl
cl s-4-12-fl uoro- 3- 1( nmet hoxycar bonyl f or nyl ) am nol - 4-ni t
ro- phenoxyl cycl ohexane-1-carboxylate F O NG O/

v l%lt% %cis-14- 2-fluoro-3-[[5-[(4-fluorophenyl)amino]1,3.4-oxadiazole-2-

carbonvllamino]-4-nitro-phenoxy]cyclohexane-1-carboxylate

o8y

cis-Ethyl 4-[2-fluoro-3-[(hydrazinecarbonylformyl)amino]-4-nitro-phenoxy]cyclohexane-
1-carboxylate (1.6 g, 3.88 mmol) was dissolved in anhydrous DMA (20 mL), 4-
fluorophenyl isothiocyanate (714 mg, 4.66 mmol) added and the mixture stirred at ambient
temperature for lhr. EDC (1.12 g, 5.82 mmol) was added and the mixture heated to 90 °C
for 1hr. Diluted with ethyl acetate (75 mL), washed with water and brine, dried (MgSO4),
filtered and evaporated in vacuo. The residue was purified by silica flash chromatography
with 20-50% EtOAc in iso-hexane as eluent to give the title compound (1.5 g, 73%) as a
pale yellow solid.

"HNMR: § 1.6-1.95(8H, m), 2.43-2.55(1H, m), 4.04(2H, q), 4.8-4.9(1H, m), 7.2-7.3(1H,
m), 7.36-7.44(1H, m), 7.57-7.64(1H, m), 7.9-8.0(1H, m), 11.04(1H, s), 11.16(1H, s); MS
m/e MH" 530.
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25

20 To a solution of ethyl
ci s-4-(3-am no-2-fluoro-4-nitrophenoxy)cycl ohexane-1-c
W@E(h@/)iz{isﬁe (1.1 g, 3.37 nmol ) and pyridine (ﬁiﬂ(}ﬁboowoozmo
.1 nmmol ) in anhydrous DCM (40 nL) cooled to 10 C
mas added a sol ution of nethﬁl 2-chl oro- 2- oxoacet at e
(620 ng, 5.06 mmol) in anhy £ous DCM (10 nL) and the

reaction stirred for 30 m ns. The m xture was 25
) conﬁentrated |n2%acuo t he rﬁs

due dlluted mnth EtON:
nhen ) -2

bk |A%Hﬂ3‘ ABx . gﬁh . The organlci

and concentrated in

vacuo to give the title co nd ﬂ g, 100 % as a
yel l ow oi | . NBnieNH 1 7
PCT/ GB2007/ 002070 CI S- - fluoro- 3-

1(hydra2|necarb 9 -4- n|‘
phenoxy] cycl ohexane- 1- carboxvlate
OYJC-ONO H z 01 thyI F

ci s-4-[2-fluoro-3-[(nmethoxycarbonyl fornyl)am no]-4-nit

EchPczPﬁe[‘Z(ﬂﬁb}&Yqtﬁpﬂmpﬂenyl)efimﬁé]' baXxydalmz61&-6€rBonyl)amino]-
di sso in absol ute ethano

4- nhmlamxmécyhgohcmne 1-¢aploxytage (45 832 &%rmn)ol)a@é@évedna THe(50 mL),

o t d
02l At e AP AR DS HRIHBHIE Syl yief L hvarogen
atnib@mlo E&?ﬁ@lhr.@lgere@éﬂ@ e@‘{»oﬁt@d&b@% thé title dManpdund B0 ki 154%) as
Y
apﬁpyeﬁmigﬂﬁiuoro 3-115-1(4-fl uorophenyl)am nol 1, 3, 4- oxa

r-N=NH2 11

M
cargonyFﬁbn1nol 4 ni tr o- phenoxyl cycl ohexane- 1- car boxvl
ate FNN\ ~ NN-~O

vii) Ethyl cis-4-l[4-flu0ro-2-[5-[(4-ﬂuorophenvl)amino]-1,3,4-oxadiazol-2-vl]-3H-
benzoimidazol-5-ylloxy]cyclohexane-1-carboxylate

o) :
N o N
), Ignant
o N NN F
F

Ethyl cis-4-[4-amino-2-fluoro-3-[[5-[(4-fluorophenyl)amino]1,3,4-oxadiazole-2-

carbonyl]amino]phenoxy]cyclohexane-1-carboxylate (760 mg, 1.51 mmol) was dissolved
in 2:1 acetonitrile:glacial acetic acid (15 mL) and heated in a microwave reactor at 120 °C
for 15mins. The mixture was cooled, the solids filtered, washed with acetonitrile (10 mL)
and dried in vacuo to give the title compound (300 mg, 41%) as a white powder.
'HNMR: § 1.27(3H, t), 1.66-1.8(4H, m), 1.85-2.0(4H, m), 2.45-2.59(1H, m), 4.15(2H, q),
4.49-4.6(1H, m), 7.23-7.44(4H, m), 7.68-7.77(2H, m), 11.1(1H, s), 14.0(1H, s); MS m/e
MH" 484.

The following intermediates were prepared in an analogous manner.
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Oyjc~o NO 2 1 F cis-Ethyl 4- [2-fluoro-3 -

[ (hydrazi necar bonyl f or nyl ) am no] - 4- ni tr o- phenoxy]
weydhahgxane- 15 1-carboxylate (1.6 g, 3.88 mMmBEEY/GBE®7/002070

di ssol ved in anhydrous DVA (20 niL), 4- fluorophenyl

i sot hi ocyanate (714 ny, 4.66 nnDI) added and the

m xture stirred at anbi ent Wémmmuweforlhr EDC

(1.12 g, 5.82 mml) was added and the m xture heated

to 90 C for Ihr D Ig%gd wath ethyl acetﬁte (751nL ,

i so- hexane as eluent to glve the title conpound (1.5
) E?h 7396 as a pag yeL|OMISO|Id "H NNR 6
l 7 B ‘ Ve B D [ " K |

i 7 2(1H, T 7.36-7.44(1 H ),
hepiogy [ty a,“rh% &(OlH m, 11.04(1 H, s),
11.16(1 H, s); M5 nfe NMH' 530. 25 WD 2007/ 141517
PCT/ GB2007/ 002070 -72 vi) Et,_hyl

ci s-4-[4-am no-2-fl uoro- 3 ﬁ Iuorophenvl)anino
1, 3, 4- oxadi azole-2- c

phenoxylcyclohexamgﬁ N—N H- -N N OONO
0 O F Ethyl

cis-4-[2-fluoro- 3- [?j [ (4- fIuorophenyl)anino]-1,3,4-ox

adi azol e- 2-carbonyl ] am no] - 5

4-ni trophenoxy] cycl ohexane-| - carboxyl ate (1.5 g, 2.82

mmol ) dissolved in THE (50 nL), 10% pall adi um on

AP 18y L

Preﬁ%?glg)g% af ﬁrn%%c,sp gﬁ%ﬂ%r%@tllg&ﬁrﬂ%{opﬁg}ozgjcgﬂ%ge)&ﬂgq cafboxylate
in avaplgatecater ¢ thet ddseribadt forintaympdiated 3 pagiiry, 54%) as

MSamPeall\/I?I'%ﬂ.l ow solid. M5 me vM—r' 500. 10

ii) Ethvl trans-4-]2-fluoro-3-[(hydrazinecarbonylformyl)amino]-4-nitro-

henoxy]cyclohexane-1-carboxylate

Prepared in an analogous manner to that described for intermediate 33 part iv)

MS m/e MH 411.
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vii Ethyl
cis-4-[[4-fluoro-2-[5-[(4-fluorophenyl)am nol -1, 3, 4- ox

wa@giadpis12-yl | - 3H benzoi mi dazol - 5-yl | oxyl PCT/GB2007/002070
cycl ohexane-| - carboxylate ON>-- CEON I | ONNF F
Et hyl

Ci s-4-[4-am no-2-fl uoro- 3[[17ﬁ14 f1 uor ophenyl ) am no]
1, 3, 4- oxadi azol e-2 15
carbonyl]an1no]phenoxy cycl ohexane-1 - car boxyl ate (760
hvh ¢ hepylyamino]1,3.4-oxadiazole-2-
ke @Nd heated in
> The n1xture
was cooled, the solids filtered, washed with
acetonitrile (10 nL) and drled |n yacuo to give the

title conpound (300 ng, 419 ,wyLme powder. 'H
NVR 6 1.27(3H, t), 35-2,0(4H, m,
2.45-2.59(1H, M) oud1502H, Oo.2o4 B(LH m,
7.23-7.44(4H ), Y. 68-7. 77(2M%my, 1 (1 H s),

14.0(1 H, s): N5 NH+ 484, Thefolioan
i nternedi ates were prepared in an anal ogous nanner.

Pr%}%re\ﬁ%x ﬁg 9122{13g40]u§ Hanﬁgrt/o%%gyr@gg ?JrQntemnglitQ EX 'i)gﬁ % ate
'HINMRS -841- B(3Hf HyubhaD-15(418; ], 41- §4-26t@ph er)yi! 9)5}@1 17G2H,ImB 284-

2 B RedE D A5 Bt Y B h T . FH7 511, m), 7.58-

7685?}'1‘%)471928 bglﬂpﬁﬁa Br. 02(1H, 5), 11 15(1H, s).

me't hdxycar bony! f orny yam nol -4-nitro- 5
BA%hémbﬁ?Béchohexane | -carboxvlate FO NGO O1I / Ol
"2 O Prepared fromethyl -
trans- 4-(3-am no-2-fl uoro- 4- nltrophenoxy)cyclohexane-
iv) othi D @eyb-at[a-anlidol 1 fladrod ay)iMiddIRB.4-oxadiazole-2-

escribe or Internedi ate 3 part 1) MomeMH 411
an mhexane- Learboxylate

(hydra2|necarbonylfornyl)an1no| 4-nitro-

Prepared in an analogous manner to that described for intermediate 33 part vi)

MS m/e MH" 500

v) Ethyl trans-4-[[4-fluoro-2-]5-[(4-fluorophenyl)amino]-1.3.4-oxadiazol-2-yl]-3H-

benzoimidazol-3-vl]loxy]cyvclohexane-1-carboxylate

| .

N o N

O T O
o N N F

Prepared in an analogous manner to that described for intermediate 33 part vii)
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phenoxyl cvcl ohexane-1-carboxvliate 15 F O O N NNH2 H

ONO 2 O Prepared in an anal ogous nmanner to that
woledshiRed for internediate 33 part iv) NS epdt/dB3o07/002070

20 WD 2007/ 141517 PCT/ GB2007/ 002070 -74 iii) Ethyl

trans-4-f 2-fluoro-3-115-[(4- fluorophenyl)am nol

1, 3, 4- oxadi azol e- 2- car bonyl i noj

-4-ni trophenoxyl cycl ohexane-| -carboxvliate F NN -N

OF 5 Prepared in an analo

| S?LM NOOO us
HAMRep 105 ), 100 T GBI or O3 et o B S5 RamD, $J2CH, 0,

4.2- n§'3 g§ 71?[%?(4&'?4%1 Loy, Z%g“%iﬁgz%@(slmrsuﬂz?ggf)&@%(z

MSBEMATBBALH, n), 7.18-7.31(1H, n), 7.41-7.5(1H n),
7.58- 7.68(1H, m, 7980(1H n) 11. 02(1H, s),
11.15(16, s). MBMeM{'530 10 iv) Ethyl

1) Ethvl cis-4-[2-ﬂuoro-4-nitro-3- 5-[(2.4.5-trifluorophenyl)aminol]l,3.4-oxadiazole-2-

carbonyl]aminolphenoxv]cyclohexane-1-carboxylate

Prepared in an analogous manner to that described for intermediate 33 part v)

'H NMR: 1.18(3H, t), 1.6-1.95(8H, m), 2.43-2.55(1H, m), 4.04(2H, q), 4.8-4.9(1H, m),
7.2-7.3(1H, m), 7.36-7.44(1H, m), 7.57-7.64(1H, m), 7.9-8.0(1H, m), 11.04(1H, s),
11.16(1H, s).

MS m/e MH™ 566

ii) Ethyl cis-4-[4-amino-2-fluoro-3-[[5-[(2,4,5-trifluorophenyl)amino]1,3.4-oxadiazole-

2-carbonyl]amino]phenoxy]cyclohexane-1-carboxylate

F NN
O
NH,
Oj E

F

Prepared in an analogous manner to that described for intermediate 33 part vi)
MS m/e MH" 536 -
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~" CNH2 01 F 15 Prepared in an anal ogous manner to
that described for internediate 33 part vi) M nle
wobbho7R9@1v) Et hyl _ _ PCT/GB2007/002070
trans-4-F14-fluoro-2-[5-i (4-fluorophenyl)amnol -1, 3, 4-
oxadi azol - 2-yl | -3H benzoi m dazol -5-vI| oxyl
cvcl ohexane-1-carboxvliate 10704 OYNF NN 20 F
Prepared in an anal ogous manner to that described for
i nt ermsdl at e 33 par t VI i) V\D 2007/ 141517
ii s 5-]1(2t.5 | npj 1¢3\4 oxadiazol-2-yl]-3H-
2.38-2. 5(1H m,
. , , . . 1. 23-7.45(4H, m,
7.67-7.7792H, m, 11.1(1 H s), 14.0(1 H s). Msnle
M+ 484. 5 Internedi ate 35: Ethyl
cis-4-fl4-fluoroff2-f5- |(2 4, 5- trlfluoroph nyl)am nol -1
, 3, 4- oxadi gzel -2 o' q Nm d oxyl
cvcl ohexane- | - Sar b at e
cis-4-[2-fluoro-4-
f5-f(2, 4, 5- trlfluorophenyl) mnoll 3 4- oxadi azol e- 2-
car bonyl ] am no] phenoxy] cycl ohexane 1-carboxylate F NN
NI O-NF Ol CN020° OF F 10 Prepared in an

%nal q ;rliI glpqt q&ﬂ%ﬁ rniaﬁngg%tg?bat?i?scn% (g oglég%ﬁqﬁlgt%%gxlt %}1)
'H%ﬂ\ﬁﬁ ?zﬁ%ﬁl#g 1M1- 143@4'1(12&1') 1Q?9~1 418 5@){%%2 33 (lH m), 4.1 (2H,

Q) 7‘ @-‘854)(111 Hi), ﬁ')2 -7, iQ(ZHL(m) H69s] 8 (lfilxml@(lﬁ 8—!29 él)H 01)511\/$(1H s),
149 EuMy 566

MS m/e MH* 520

Intermediate 36: Ethyl trans-4-[[4-fluoro-2-[5-[(2.4,5-trifluorophenyl)amino]-1,3.4-

oxadiazol-2-yl]-3H-benzoimidazol-5-yl]oxy]cyclohexane-1-carboxylate

Prepared in an analogous manner to that described for intermediate 33 part v)

'H NMR: 1.1(3H, t), 1.42-1.5(4H, m), 1.8-2.0(2H, m), 2.04-2.2(2H, m), 2.35-2.5(1H, m),

4.06(2H, q), 4.58-4.71(1H, m), 7.41-7.5(1H, m), 7.6-7.75(1H, m), 7.9-8.0(1H, m), 8.1-
8.22(1H, m), 11.16(2H, s).
MS m/e MH 566
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ii) Ethyl

ci s-4-f4-am no-2-fluoro-3-FF5-f(2,4,5-trifluorophenyl)
w@bdonakiksB, 4- oxadi azol e- 2-car bonyl | am nol PCT/GB2007/002070

phenoxyl cycl ohexane- 1| -carboxylate F NN N ~N F O NHO

z OFF 20 Prepared in an analogous manner to that

descri bed for internediate 337 part vi) NMsnfeVH' 536 WO

2007/ 141517 PCT/ GB2007/002070 -76 iii) Ethyl

Cis-4-ff4- quoro 2 f5-f(2 4 5 trlfluorophenyl)anlnol 1
ii) EthvyA tnausrdr[4-4 ) i: o] 1,3.4-

descri bed for |nterned|ateF33 art;\r*\r‘{j‘\_f "HNWVR 1.21
9 Nl

(3H, t), 1.61-1.73 (4Hy M H &),
2.42-2.53 (1 H, g 4043- )54 (111, ),
7.2-7.39 (2H o 9-7. H,om), 8 29 (111,

M, 11.1 (L H ¥),>14.0 (T HV). 10 Mp—si'e MH+ 520

I nternedi ate 360 Ethyl trans-4-f F
f4-fluoro-2-15-F(R, 4, 5- trlfluorophenyl)an1nol 1,3, 4-
oxadi azol - 2-yl| - H- benzoi i dazol - 5- yl'l oxyl

cycl ohexane-| - carboxylate 15 i) Ethyl trans-4-f

2-fluoro-4-nitro-3-f f 5-f _ _ '
Prepared iSan rndlogoos ophaenib Yiatidesskibad By dntosnaadiaie 83 part vi)
Nﬁg&%f&ﬁpﬁggl am no] phenoxyl cycl ohexane-|-carboxvl ate

O-NF OO1 NXZ O OFF

iii) Ethyl trans-4-[[4-fluoro-2-[5-[(2,4,5-trifluorophenyl)amino]-1,3.4-oxadiazol-2-vl]-

3H-benzoimidazol-3-ylloxy]cyclohexane-1-carboxvylate

0 F
|
/\o/l N 0
[::]\O,[:;:I:;>' <N/k F
H

Prepared in an analogous manner to that described for intermediate 33 part vii)

'H NMR: 1.25(3H, t), 1.45-1.62(4H, m), 1.96-2.2(4H, m), 2.38-2.48(1H, m), 4.11(2H, q),
4.22-4.35(1H, m), 7.26-7.44(2H, m), 7.74-7.86(1H, m), 8.23-8.35(1H, m), 11.1(1H, s),
14.0(1H, s). MS m/e MH" 520.

Intermediate 37: Methyl 3-

benzoimidazol-5-vlicyclohexvljoxypropanoate

i) Benzyl N-[4-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)phenyllcarbamate

9
U
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Prepared in an anal ogous manner to that described for

internmediate 33 part v) 20 "HNVR 1.1(3H, t),
wdadbdndsef4H, m, 1.8-2.0(2H m, 2.04-2. 2(2H,Pm/GB2007/002070

2.35-2.5(1H, m, 4.06(2H, q), 4.58-4.7 1 (1 H

7.41-7.5(1 H ), 7.6-7.75(1 _H n), 7.9-8.0(1 H, m),

8.1- 8.22(1H, n), 11.16(2H %~ M5 me MH' 566 WO

2007/ 141517 PCT/ GBZOO?/ 002070 -77 ii Ethyl

trans- 4-f4-am no- 2-fl

Tet]_zgqsgp(lghemylg',)hpmhmelmlllg@p}@n@§§ g}g, AdP mmol) was added to a solution of 2-

o BAAERLE R R STSIBk R s 1 5 49

mniolFarfd Beneylav- e@btomaibhe@ﬂ)i:latbgmate (repdrpe . 88anmbBtin degassed DME
(2ogg§§:£rl}qbcfe%a%gcirl1 9#/1%(}%%&55%9?}15?1u%ﬁca[rl?c{ptgpe\éslogmfg% TS mL'\ﬁIl-nd stirred
[ b
ol T RORIER 0390 e S B AL i
tenfpetdtiire and EtOAc M(ﬂnﬂ) @a$ adddd Mefidde WashinPwvithavaset (2 x QES)FmL) and

brlgpg%lt()o gﬁ)usrl r&nmngeﬁr Z)})%nté gg%qqgtergt;(ri IzrvaaggI) gor lglg{]éﬂersrﬁi;\jll alt‘hee C:)Itl?de

resgil ggvag p%&f(g(é'(!l b}n@ lurfin S Romdk %‘%‘gﬁ H@mg 4 %ﬂaili(e%{"of - 70% ErbOAc in

, (.26-7. 14-7
isoBex2Be 85 Gﬁérﬂ;ﬂp gm)e thd fitlé cdrpowgid,as apﬂeaﬁ( dolpfyred );ohd\,(s e 72 %).

1 3 3087 E 37 (A RS (o, m P73 (BHLmy 408 @) 5.3/2H,

s), IB;9 ségbn %@ﬁ@&)%!@s‘éﬁﬁpé), P3sVIT (SR GhP KM d M YBEOPanoat e
N- 14- (1, 4- di oxaspi rol4. 51dec- 7- en- 8-yl ) phenyl | car bamat
ii) 4-(1,4-dioxaspiro[4.5]dec-8-

Daniline -

9

o)

NH,
Palladium (10 wt. %) on carbon (1.0 g) was added in one portion to a solution of benzyl N-
[4-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)phenyljcarbamate (7.01 g, 19.20 mmol) in THF (500
mL) and the reaction mixture was stirred under a hydrogen atmosphere at ambient

temperature for 16 h. The reaction mixture was filtered and concentrated in vacuo to leave

the title compound as a white solid (4.03 g, 90%).
'HNMR 3§ 1.51 - 1.76 (m, 8H), 2.32 - 2.43 (m, 1H), 3.87 (s, 4H), 4.77 (s, 2H), 6.48 (d,
2H), 6.86 (d, 2H).
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"0 Co o NO 20 WD 2007/141517 PCT/ GB2007/ 002070 -78

Tet raki stri phenyl phosphi ne pal | adi um (565 ng, 0.49
wonRh4iwas added to a solution of 2- PCT/GB2007/002070

(1, 4-di oxaspiro[ 4. 5] dec-8-en-8-yl)-4,4,5, 5-tetranet hyl

-1, 3, 2-di oxaborol ane (1.3 g, 4 88 nnDI) and benzyl

N—(4 br onophenyl ) car bamat e (1 50 g, 4.88 mol) in

degassed DVE (20 nL) and degassed 2M aqueous

pot assi um car bonate solution (6.25 nL) and stirred 5
Benpyd bromide (19 geid- %&mﬁ@k}h\weacklﬁd 02 ©lpem ost-tl.4-The

dlo&a?sg)‘l:rtg Q}'E%W%@‘%W?s N de fn% m&%ﬁasglﬁmﬁgtﬁhg{e?6 86 g,
49.¢ 2 mindPinbM 269 mby mmesuh%a ufraar,a riltrbgsh a(tﬂidbéiiﬁébe amd°c for 16 h.

concentrated in vacuo to | eave a resi due. The crude
The eegiténemirdiare pias iatlpwed i9ycopbloambien temparayreampyvaterBAgla was
i ent I
waflioh i By B SHRAnb g PSR b Gcuum
givé thed@tledeompduld as é.thltHsd}lM:(S&GJg, 83%). 97 (211, m,

2.42-2.5 (2H 2.6-2.73 (2H 4. 03 (4H 5.
lews s BT, 99 22012 4 (o 1B B4 Py 6y st 3 @
6
2H %]912](1? ?{%xasp S?WO%@ M8s I;]%e)l\é[ﬁl I4|1ne O NH2 15

PaIIadlun1(1O w. 9% on carbon (1.0 g) was added in
benzyl N- '

‘ 8-yl ) phenyl ] car bamat e
THE (500 nlL) and the reaction
r a hydrogen atnosphere at
The reaction m xture was
o leave the title

(7 01 g, 19.20 nmolox

m xture was stirred
anbi ent tenperature 3
filtered and concentr at ed

conmpound as a white solid . 20 "H NWR 6
1.51 - 1.76 (m 8H), 2.32 - 2. H, 3.87 (s,
4H), 4.77 (s, 2H), 6.48 (d, 2H), 86 (d, 2H). iii)

N, N- Di benzyl - 4- (1, 4- di oxaspi r0ol4.5Fdec-8-yl )ani |l i ne
Wact:eor (1 cI)nLI\)I was added to a solution of N,N-dibenzyl-4-(1,4-dioxaspiro{4.5]dec-8-
yDaniline (3.09 g, 13.22 mmol) in TFA (20 mL) and stirred at ambient temperature for 72
h. The reaction mixture was concentrated in vacuo and the residue was dissolved in EtOAc
(50 mL). This was washed with saturated aqueous sodium hydrogen carbonate (50 mL),
dried (MgS04) and concentrated in vacuo. The crude residue was purified by column
chromatography, using a gradient of 10-30% EtOAc in isohexane as eluent, to give the title
compound as a colourless oil (3.16 g, 65%).
"HNMR & 1.48 - 1.84 (m, 4H), 1.91 - 2.04 (m, 2H), 2.14 - 2.26 (m, 2H), 2.80 - 2.93 (m,
1H), 4.65 (s, 4H), 6.59 (d, 2H), 7.00 (d, 2H), 7.17 - 7.36 (m, 10H); MS m/e MH" 370.

v) trans-4-]4-(Dibenzylamino)phenyl]cyclohexan-1-ol

he

Q,
&
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WO 2007/ 141517 PCT/ GB2007/ 002070 -79 Benzyl brom de

(5.95 g, 34.80 mmol ) was added to a sol ution of
wd2doknsrs1di oxaspiro[ 4. 5] dec- 8-yl ) aniline (3.87p@r/cB%0%/602070

nmol ) and potassi um carbonate (6.86 g, 49.71 mmol) in

DVMA (60 mL) and stirred under _a nitrogen atnosphere at

60C for 16 h. The reaction -#xture was al | owed to

cool to anbi ent tenperature and water (30 nL) mas 5

The resultin reci |tate was -r emoved
Sodlmhoaffhyéﬁ afrp3 dPg’elg f&rf’ﬁ weDnvasddediodmstirsd sal.uven ph(4-

B e e N

acedditriled(503nl()s Thé l-@aptitﬁ‘n ot was2Hired 6t Hbi¢unt, terBpfrature HE 1-h.

Acath%uf b ‘BL«}]?_? idelon 379 ﬁ@?fﬁﬂﬁi@ﬁ%ﬂ@ﬁm@%ﬁﬁure@f R min the

sol@ht WAL &dmdvtd %}ac‘%@sTﬁ@Q@ﬂué Xad d3QIWd iQEOMA c and washed w1th a
N, N- di benzyl - 4- (1, 4- di oxaspiro[ 4. 5] dec-8- yl)aniline

satvé:@ted@ngoui Solptommbsodivinm hydipggro@ranptes(hel ndt); driesd(MgSO) and

cof RGP OhE 80t T Bl LG AR R K oo
chx@hﬁﬁfgkdpﬁ? Lls[thI @Qﬁleﬁﬁoﬂ@OSO%EtOKh iBisYisan@sd ¥gend th laive the title
sat ur at ed aqueous SOdlud2ﬂ§ %ggn car bonate (50 nL)

Cmﬂpmﬁﬂa@W@@@@Fﬂéﬁﬂh@bﬁ@é h vacuo. The crude

1 f, 7 4 '
H TR e P S B e 1T, Sb RS T BB 2 . Por, m,
239145 1h1e 1 3.5€.3 BRI H)M.63 (4H, 6l sy 7011 (203d16.297.39
7S (tlHﬁ{)wRel o C('TPIHH(I ( H)P (2JH%¥ (263d%6.39
(102 mD4( m 2H) , 2. 14- 2. 26(m 2H) , 2. 80- 2 93 (m 20 1H),
4.65 (s, 4H), 6.59 (d, 2H), 7.00 (d, 2H), 7.17 - 7.36
(m 10H); Ms mle M+ 370. v)
vi) tgra-Butyl-tAcdes {35 4ot ey lamipbiphgh vl vy clohbevifuxy prayianbiiteaN
WD 2007/ 141517 PCT/ GB2007/ 002070 -80 Sodi um

bor ohydri de (5 ) was added to a
stirred solution| of j4-[4 gﬁ::jé
(d|benzylan1no)pheny|]cyc|o exf;;ﬁione (2. 75 g, 7.44
nmmol) in EtOH (50 nL) and acet 0 mL). The
reaction m xture was stirred at anblent erature
for 1 h. Acetic acid (5 nL) was ad d after
stirring at anbient tenperature for 1 nthe 5

sol vent was renoved i n vacuo. The resi due was
ter8 Bagdpropel-envatet (088 ubntl08v@shadinDCM @ mL) was added via syringe

pump over 16 h to a stirred solution of trans-4-[4-(dibenzylamino)phenyl]cyclohexan-1-ol

(201 mg, 0.54 mmol) and tetrabutylammonium hydrogen sulfate (46 mg, 0.14 mmol) in
DCM (5 mL) and 50% wt. aqueous sodium hydroxide (500 uL) at ambient temperature.
Water (10 mL) was added and the layers were separated. The aqueous layer was extracted
with DCM (20 mL) and the combined organic layers were dried (MgSO4) and concentrated
in vacuo to leave a residue. The crude residue was purified by column chromatography,
using a gradient of 0-20% EtOAc in isohexane as eluent, to give the title compound as a

colourless oil (270 mg, 100%).

THNMR: 6 1.12 - 1.39 (m, 4H), 1.40 (s, 9H), 1.68 - 1.77 (m, 2H), 1.95 - 2.04 (m, 2H),
2.24 - 2.34 (m, 1H), 2.39 (t, 2H), 3.17 - 3.28 (m, 1H), 3.56 (t, 2H), 4.65 (s, 4H), 6.57 (d,
2H), 6.92 (d, 2H), 7.19 - 7.35 (m, 10H); MS m/e MH" 500.
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20

saturated aqueous sol ution of sodi um hydrogen
carbonate (10 nlL), dried (MgySO4) and concentrated in

w afba4is97 | eave a residue. The crude residue WaST/GB2007/002070
purified by colum chromatography, using a gradient
of 20-50% Et OAc in isohexane as eluent, to give the
title corrpound as a white C'rx}StaIIine solid (2.20 g,
79% . 10 "H NWR (CDO 3) 51.33-1.53 (4H, m, 1.57 (1H,

t1 8519%(21.1 n) ZOﬁ 2114(2Hl 2.33-2.45

s), 7.01 (21-1, d), 7.2-7.39 (1 OH m. vi) tert-ButyI

trans- 3- 14- 14- (di benzyl am no) phenyl ] cycl ohexyl ] oxypr op

anoate N 15 tert-~ m 2-enoate (158 uL, 1.08
a

nmmol) in DCM (5 nlL) aas a syringe punp over
16 h to a stirred sol ution of Q\

trans-4-[ 4-(di benzyl am no) phenyl ] xan-l-ol (201
ng, 0.54 nmol) and tetrabutyl ammn' ydrogen sul fate
(46 mg, 0.14 mmol) in DCM (5 nlL) 50% wt . aqueous
sodi um %rom de (500 ul) at anbi ent t enper at ure.

Copganirated Mk Warkfldgd éfhd sqlpgon %@}eﬁé’uﬁé I@"@,’ér{fh{ét ed
B e

and 0B GERtibA heturd Wasstieied at P0ICefay ¢ ha Aresjudues solitnaif yodium
resi due was purified by colum chronat ography, using.

hydrogernerieenat 10gnivsEdtpb and he sosising elunen B gxfractadgvith

EBNET 0 11 ARG589 (RN b AR o

a résidife. Thdcride fegidu Mpas piirifiéd by éolGdhn (cmoni%ald@raphyZusiﬂg a gradient of

0- 5@/3 ét(%gé 11121p9I_1IIexgrf1266%% éent ﬂ_aveél%est?tze( %ompozlpﬁl (as %célgﬁglﬂss oil (1.07 g,
, 7.19 - 7.35 (m 10H); M5 mle M+ 500. WO
| 2007/ 141517 PCT/ GB2007/ 002070 -81 vii) Methyl
I I
BT O s L B ey Ly slggent ooreron
1H3,d1.41T + A5 ¢, 218, B-15ut3y27 (on,akd); 358 4s, B#)33.64 (t, 2H), 4. 63 (s 4H) 6.57

j.b N h I ]c 0 I anoate (1.2 g,
@ SFhof B PPOnPhEoEY st Ny Mikive RN PR o i Xt ure”
was stirred at 70C for 4 h. An aqueous solution of
SOdI um hydrogen car bonate (10 nm.) was added and the
The orgam c Iayer was dr| ed (I\/gSO4) and concentr at ed
in vacuo to |l eave a residue. The crude residue was

purified by colum ,e%:qem,t/@g@hy usi ng a gradi ent of

Palladium (10 wt. %) on carbon (500 mg) was added in one portion to a solution of methyl
trans-3-[4-[4-(dibenzylamino)phenyl]cyclohexyl]Joxypropanoate (1.21 g, 2.63 mmol) in
THF (50 mL) and the reaction mixture was stirred under a hydrogen atmosphere at ambient
temperature for 16 h. The reaction mixture was filtered and concentrated in vacuo to leave

the title compound as a white solid (702 mg, 96%).
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10 0-50% Et QAc i n isohexane as eluent, to give the

title conpound as a colourless oil (1.07 g, 98%. 1 H
W(NMB7/1§31517 07 - 1.43 (m 4H), 1.65 - 1.78 (M 2pg1/GB26d2/002070

- 2.05 (m 2H) 2.21 - 2.34 (m 1H), 2.47 - 2.55 (m

ZFD 3.15 - 3.27 (m 1H), 3.58 (s, 3H), 3.64 (t, 2H

4.63 (s, 4%0, 6.57 (d, 2%0:86f92 (d, 2H), 7.17 - 7.36

(m 10H); Ms nfe M+ 458. 15 viii) Methyl

trans- 3- 14- (4- am nophenyl ) cycl ohexyl ] oxypr opanoate o

HE}W 89.1al 1 adihm)19 68t .1 AP RHG A P, 05@19 PH), 2Y@S- 2.34 (m,

in one portion to a sol ution of neth

1H), r2a4st-—235$ om] 26, 3ilBer3z3l (amlhh)qoﬁ@fwﬂw&ﬁmez@) farypbh, 6.46

@ PR B Ak s3SI e under & nydrogen.

at nosphere at anbient tenperature for 16 h. The
reaction mxture was filtered and concentrated in
vacuo to Ieave‘4 the tltle co oound as armhlte solid

QMM%@?W 4H), 1.65 - 1.79 (m 2H), 1.93
c 19 - 2.34 (m 1H), 2.47 - 2.55 (m
2H), 3.18 - 3.27 (m 1H), 3.60 (s, 3H), 3.66 (t, 214),
4.76 (s, 2H), 6.46 (d, 2H, 6.83 (d, 2H); M5 me Mt

278. 5 ix) Met hwol/v

trans-3-14-[4-f(me hoxyca or myl ) am nol phenyl | -
cycl ohexyl | oxypropanoate O 0 H O Mt hyl
chl orooxoacetate (257 uL, 2. 78 ~added

dropwi se to a stirred solution of HO t hyl
trans- 3-[ 4- (4- am nophenyl ) cycl ohexyl ] oxypr opanoat e
Metti0 thiotpoxBaceBater(@57)ula 78 minok eys agdddeirbywaetaest{r88iGolution of

oy 5 TR DS A SR TE Ha 0 n

d11 ropPtethPasirR{Sesue r53106 H]ﬁldl)ﬂ}i@’@l\/ﬂ@ﬁ el )288 ﬂ[ea["eﬁatonm&ture was

organi c Iayer was washed wi'th an aqueous sol ution of

stitngdoat eothiient temnpeeatare for M h.1 WatdrX 1 amdl) ae addedsand thalagers were
e sol ut.i of sodiu drogen. ¢
serp g et B0 v B it R RO DAATEPsghetdit acia
(1M1 vindlg abdigheh alsh@rtahipeo sdkution\wflsédum hydrogen carbonate (10
mL), dried (MgSO,) and concentrated in vacuo to provide the title compound as a white
solid (848 mg, 92%).

1H NMR: § 1.16 - 1.30 (m, 2H), 1.38 - 1.52 (m, 2H), 1.74 - 1.83 (m, 2H), 2.00 - 2.09 (m,

2H), 2.41 - 2.48 (m, 1H), 2.51 - 2.56 (m, 2H), 3.24 - 3.32 (m, 1H), 3.61 (s, 3H), 3.67 (¢,
2H), 3.85 (s, 3H), 7.21 (d, 2H), 7.63 (d, 2H), 10.74 (s, 1H); MS m/e M-H" 362.

x) Methyl trans-3-[4-[4-[(methoxycarbonylformyl)amino]-3-nitro-phenyl}-

cyclohexylloxypropanoate
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solid (848 ng, 92%. 1HNWR 6 1.16 - 1.30 (m 2H),
1.38 - 1.52 (m 2H), 1.74 - 1.83 (m 2H), 2.00 - 2.09

wa@ o718z 2.41 - 2.48 (m 1H), 2.51 - 2.56 (npcBEB2007/002070
3.24 - 3.32 (m 1H), 3.61 (s, 3H), 3.67 (t, 2H), 3.85
(s, 3H, 7.21 (d, 2H), 7.63 %9 2H), 10.74 (s, 1H); M
me MH+ 362. 20 x) Methyl =%~
trans- 3-f4-14- f(rrethoxycarbonylforrryl)arri nol - 3- nitro p

henyl | - cycl oh i
Trifjemoaseiio ST S0 6 HONA B T QBB aY#bi9 9 porindo a slution of

am&él&lﬁlw&g%g?gg x‘hg anhy ﬂ{m&l?m(ﬁﬁ b mE) ﬁ%l%der WaRrogen

tTon to a so on of

atmidbpHedd & (X°¢8&ftﬂgl min ﬁﬂethylhtﬂa)zs BJ[4-[[)GMn(1e‘tBoxyharbsﬁylfdnmyDammo]
under a nitrogen atnpsphere at 0C. After

phewld%@@wﬁnuWp[qma@%sl%&v%’dﬁﬁ@l}ﬂr(ﬂﬂly)a\m&%‘}ied drOpwme)i)efore
s E R UEATAFI LT RHAER B Rarhis ot PR

temipefaturd BRd §t@8lt fopa furthet 0 he Anaguedus euttlot of swaiih h}bdrogen
anbi ent tenperature and stirred for a further

@q@aeoﬂg o) Witsi adehandsiha laysTsiiere serarated aFsorrgamc ?ayer Ypy dried
%H&i ggn Hgatgg' fn \L@ég [cftovl@z%@ Sehaetse c @?es@({&a’pds‘bunﬁed

r was r e and concentrated i n vacuo
by tajuﬂnﬁah&mmtmgtsphw esing A gracliand ef 0-66Y«ktO Avain iphexdnicad elub;rt to

sy ﬁl'ei“tg SRERELE LB soﬁﬂ%r%@ Légirrﬁﬁélt ?m CSZ%EL?SC

eIIowsolld

N8 §T595 Trkm. B 140 2858 i, 30nq6 21 $9 v, B S gaf .
2Hg 4?2"9 56 %%n)f 2%71% 7%)'[514 1?1'5')3 %42 ?%5@2 ﬁﬁg(ﬁ(s%ﬁ) 3.67 (1,

2HBH)87 (3, ), (164 - 727r€|)(,m, H,77.8%; 795|)(m, ZHRA 122715, 7101) MS i M-H
7.89 - 7.96 (m 2H), 11.27 (s, 1H; MS me MH+ 407.
4075 Xi) Methyl
trans- 3- 14- 14- 1( hydr azi necar bonvl fornyl )am nol - 3-nitro

- phenyl | cycl ohexyl| oxvpropanoate ]
xi) Methyl frans-3-[4-[4-[(hvdrazinecarbonylformyl)amino]-3-nitro-

phenyl]cyclohexylloxypropanoate

Hydrazine monohydrate (2.29 mL, 47.1 mmol) was added in one portion to a stirred
solution of methyl trans-3-[4-[4-[(methoxycarbonylformyl)amino]-3-nitro-
phenyl]cyclohexyl]oxypropanoate (702 mg, 1.72 mmol) in EtOH (20 mL) and the reaction
mixture was stirred at 60°C for 1 h. The solvent was removed in vacuo and the resulting
solid was triturated with ether to give the title compound as a yellow solid (560 mg, 80%).

1H NMR: § 1.16 - 1.34 (m, 2H), 1.39 - 1.60 (m, 2H), 1.76 - 1.89 (m, 2H), 1.99 - 2.11 (m,

2H), 2.46 - 2.52 (m, 2H), 2.53 - 2.74 (m, 1H), 3.24 - 3.36 (m, 1H), 3.61 (s, 3H), 3.67 (4,
2H), 4.69 (s, 2H), 7.68 (d, 1H), 7.96 (s, 1H), 8.14 (d, 1H), 10.47 (s, 1H), 11.39 (s, LH); MS
m/e MH" 409.
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o0 o H HYNNHZ NO2 O 20 Hydrazi ne nonohydrate (2.29
m., 47.1 mmol) was added in one portion to a stirred
we otk of methyl trans-3 - [4- [4- PCT/GB2007/002070
[ (met hoxycar bonyl fornyl)am no] -3 -nitro-
phenyl]cyclohexyl]oxypropanoate (702 nmg, 1.72 nmmol ) in
EtOH (20 nL) and the reacti of4-mixture was stirred at
60C for 1 h. The solvent was renoved in vacuo and the
._resultllng solhd vvai, trlturated W|th ether to géve t he

2H), 2.53 - 2.740mOl H), 3.24 - 3.36 (m 111), 3.61
(s, 3H), 3.67 (t, |2H), 4.69 (s, 2H), 7.68 (d, | H),

7.96 (s, | H, 8.4 (d, | H, 10447=ks, | H), 11.39
@‘ 7

(s, I H; M5 m 409. VWO 20%

PCT/ GB2007/ 002070 XI i) NEthyl
trans-3-[4-14- 1] 5- 1 4 oB Ryl ) ani nol

1, 3, 4- oxadi azol e- 2- car I m no] -3-nitro-phenyll
cycl ohexyl ] oxypr opanoat e¢ H oH ON NF, O N
O H N Methyl trans-3 nd,4-

[ 4-[ (hydrazi necar bonyl forrTyI )amno]-3-nitro 5

Mefitye nyihg-84y 44 M@wgfa]zmwmbmpdnbuayleamﬁﬁmngtm-l 37 mmol )

phegy ﬁf;)fq?(ﬂﬁ B‘gn %?Helf’a é)%% g} S br ed Sdai&l %lhooqr%i)g)rtjonl tga
stlrgm:sofui-l?n I5e)- dlﬁ‘ﬁkﬁ{oﬁ}{éﬁif 1§&ﬁfdc9£hafg (’25'2‘ 'h% \1‘@2 n%tggl) rélf—‘gl\/ﬁt (10 mL)

andothe rgaotion muxtanedvatsrsemeé at60°6rforri Rt lEﬂEIW&S6 mgat .64 ntngolB Has

for 4 h. The m xture was,k coole a .
added i @ncapastien anthihgagastion zlsxtH{e)W% ea%"g Lokor ¢ The mixture was
cod1 &Pl it %&ﬁ&?&ﬁfe%d water (15 mL) was added and the resulting suspension
was filtered to leave a cream solid. This was washed with water (10 mL) and ether (10 mL)

to give the title compound as a yellow solid (438 mg, 61%).

1 NMR: 5 1.16 - 1.34 (m, 2H), 1.42 - 1.59 (m, 2H), 1.78 - 1.91 (m, 2H), 2.00 - 2.11 (m,
2H), 2.53 (t, 2H), 2.58 - 2.74 (m, 1H), 3.26 - 3.38 (m, 1H), 3.60 (s, 3H), 3.68 (t, 2H), 7.18 -
7.31 (m, 2H), 7.56 - 7.73 (m, 3H), 7.89 - 7.98 (m, 2H), 10.89 - 11.59 (m, 2H); MS m/e

mass ion not seen.

xiii) Methyl frans-3-[4-[3-amino-4-[[5-[(4-fluorophenyl)amino]1,3,4-oxadiazole-2-

carbonyllJamino]phenylicyclohexyl]loxypropanoate
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10 was filtered to leave a creamsolid. This was

washed with water (10 nL) and ether (10 nL) to give
wobe7hiuishe conmpound as a yellow solid (438 ny, p6iB2007/02070

NVR 6 1.16 - 1.34 (m 2H), 1.42 - 1.59 (m 2H), 1.78

- 1.917 (m 2H, 2.00 - 2.11 (m 2H), 2.53 (t, 2H)),

2.58 - 2.74 (m 1H), 3.26 - -8338 (m 11-1), 3.60 (s,

3H), 3.68 (t, 2H) 718- 7.31 (m 2H), 7.56 - 7.73

(msl—? 7.89 - é 2H), 10.89 - 11.59 (m 2H);
Paligiym €1 018t. falan qadwnr(é 0 mge was gdded)in ppe pgrtion ko solgtior] of methyl

trali %"ﬂn [gigi(% @OPTOPE‘('“@c)aL%‘%ﬁ ?,5 me%dna% [%!:arb?r}yl]ammo] 3-nitro-

ph&%ﬁbﬁdﬁ@é&(&l]m@b@m{aﬁﬁﬁﬂ GE&XQnQ W83Lhmat) in NHH\@%%LFandRhHr@ctlon
NH2 WO 2007/ 141517 PCT/ GB2007/ 002070 -85 Pal |l adi um
mixtas wigs, stisged yades arydrpgen amesghergatambigaidempergige B oy lhe

rea t?%rﬁlgﬁgﬁrkﬁva? Zilt?fegrﬁﬁigx#ﬁegtor?tg% ‘r}ﬁ/clu é%]leﬁ\éi the title compound as a

yellow3satida® &3 ivggz 80084 R- car bonyl ] ami no] - 3-ni tr o-
phenyl ] cycl ohexyl ] oxypropanoate (438 ng, 0.83 mmol) in
H'N'IHR((499 8113 MHM): & haor ea_mmgmH)m xt u[ esmszs) irg7ed. 09 (m 2H),
at nos t enperature

e I ent
2350253 Grd VS, T80 B6RPn P vl fni 1By 8405 (m. 3H) L6 -

SIS IHSHER 10, LSl oM DSOS B Jo
(s, 1H;LSMSIﬂ/eMH*(mQ9 4H), 1.71 - 1.88 (m 2H), 1.97 - 2.09

(m 2H), 2.32 - 2.43 (m 1H), 2.47 - 2.56 (m 2H),

3.21 - 3.35 (m 1H), 3.60 - 3.63 (m 3H), 3.66 - 3.73

nyl Qmﬁilo am 4%'?%dia¥eloﬁ_ H-1H-

trans 3- 14 12- f5 f(4 fluorophenyl)a ml-l 3 4- oxadi az
ol - 2y||-1H—\e90|mdazoI 5-yll cy
oxypropanoate O\N \ H NI~ ~- Q(CLQ) \ .

Methyl trans-3-[4-[3-amino-4-{[5-[(4-fluorophenyl)amino]1,3,4-oxadiazole-2-
carbonyljamino]phenyl]cyclohexyl]oxypropanoate (408 mg, 0.82 mmol) in acetic acid (10
mL) was heated in the microwave at 100°C for 15 mins. The precipitate formed was
filtered and dried under high vacuum to give the title compound as a yellow solid (190
mg, 48%).

1H NMR: 5 1.26 - 1.43 (m, 2H), 1.48 - 1.69 (m, 2H), 1.87 - 1.9 (m, 2H), 2.07 - 2.18 (m,

2H), 2.61 (t, 2H), 2.64 - 2.75 (m, 1H), 3.36 - 3.45 (m, 1H), 3.68 (s, 3H), 3.75 (t, 2H), 7.21 -
7.36 (m, 4H), 7.59 - 7.77 (m, 3H), 11.04 (s, 1H), 13.63 (s, 1H); MS m/e MH" 480.
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F 15 Met hyl
trans-3-[4-[3-am no-4-[[5-[ (4-fl uorophenyl ) am noj
wd 20744@xadi azol e- 2- PCT/GB2007/002070
car bonyl ] am no] phenyl ] cycl ohexyl ] oxypr opanoate (408
ng, 0.82 nmmol) in acetic acid (10 nlL) was heated in
the microwave at 100C for 153%fins. The precipitate
formed was filtered and dried under high vacuumto
give the title conmpound as a yellow solid (190 20 ng,
; i § Mithvl & d4-12-{54(4-flygrophgnyl)aminol-1.3.4sexadia
2.18 (m 2H), 2.61
, . —Z. . 3.36 - 3.45 (m 1H),
3.68 (s, 3H), 3.75 (t, 2H), 7.21 - 7.36 (m 4H), 7.59
11.04 (s 3 . M5 e

trans-2-f4-12-[5-((4-fluorophenyl)am nol -1, 3, 4- oxadi az
ol -2- yll-1H benzoi rj dazol -5-yl | cycl ohexyl |
oxvacetate i) te?;»o ns-2 -

f4-14- (di benzyl am no) phe\r@qyc ohexyl| oxvacetate 5
Ov 0"0.. NO Prepared in 'gous manner to

internedi ate 37 part vi) 1H N 1.50 (m

13H), 1.65 - 1.78 (m 2H), 1.94 - 2. A 2H), 2.23 -
2.35 (m 1H), 3.23 - 3.30 (m 1H), (s, 2H), 4.64
(s, 4H), 6.55 (d, 2H), 6.91 (d, 2H), 6 - 7.36 10

(m IOH); MS me M+ 486. ii) Methyl

PrebfB$n 2n hréhidiobub diabfdirzy aeined)jaeh®hydrt eiycl ohexyl | oxyacet
ate N 15 Prepared in an anal ogous manner to

THhuR: rdisat 19.5(3(?n,pl@'H), Vb5 ) 1 78inNMB), 16041 2.00 ;m,12l4)42(2m— 2.35 (m,
4H), 1.65 - 1. 99%m 2H), 1.95 - 2.09 én& I—P 2.21 -
1HR 3433 {H30 (muHH), 3.9745, 218, 464 (sfHL19.55 Gl 8H),(&91 @pH). 4. 161- 7-36
2 . + 4H), 6.56 (d, 2H), 6.91 (d, 2H),
(oM m a3 ) TN o

H; Ms me M+ 444, 20 WO
2007/ 141517 PCT/ GB2007/ 002070 -87

ii) Methyvl trans-2-[4-|4-(dibenzylamino)phenyvljcyclohexyl]oxyacetate

Prepared in an analogous manner to intermediate 37 part vii)

1H NMR: 5 1.10 - 1.44 (m, 4H), 1.65 - 1.79 (m, 2H), 1.95 - 2.09 (m, 2H), 2.21 - 2.40 (m,
1H), 3.24 - 3.38 (m, 1H), 3.62 (s, 3H), 4.11 (s, 2H), 4.63 (s, 4H), 6.56 (d, 2H), 6.91 (d,
2H), 7.16 - 7.37 (m, 10H); MS m/e MH" 444,
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iii) Methyl
trans-2-f4-(4-am nophenyl ) cycl ohexyl ] oxyacetate O
WO’kdﬂHlE’fsﬁ?‘Par ed in an anal ogous manner to |nterf@ﬂcg§@7/002070
7 part viii) 5 1HNWVR 6 1.18 - 1.42 (m 4H), 1.6
178(m 2H), 2.02 - 2.10 (m 2H) 2.24 - 235(m
1H, 3.29 - 3.34 (m 11-1), $765 (s, 3H), 4.15 (s,
2H), 4.81 (s, 2H), 6.46 (d, 2H), 6.85 (d, 2H); M5 nle
"I\/H+ 264 10 |v) I\/let hyI
gt 2 ' u PRAXY HOXNACLIANE nol -
phenyl]cycl ohexyl]oxyacet ate O ON, HIly OPrepared in
an anal ogous manner to internmediate 37 part ix) 15 1H
NVR: 6 1.21 - 1.51 ( 1.75 - 1.84 (m 2H), 2.05
- 2.13 (m 2H, 2. 42%9 1H), 3.34 - 3.39 (m
1H), 3.66 (s, 3H), @ (s 4.16 (s, 2H), 7.20
(d, 2H), 7.63 (d, 2H), 10 s, Ad); M5 me MH 350.
WO 2007/ 141517 PCT/ GB2007/ 002070v) Met hyl
trans-2-[4-14- f
(met hoxycar bonyl for nyl ) am nol - 3-ni tro-
%gferﬂly ih bfi YRAI9KR Yﬁaﬂnﬁéyt%(i%ﬁﬁ&hge 39bart¥@)0 | N o~ Hy
Prepared I'n an anal ogous manner to i nternedi at e
37 part x) 51 HNWR 6 1.23 - 1.37 (m 2H), 1.43 -
1 1.57 (m 2H), 1.78 - 1.89 (m 2H), 2.05 - 2.17 (m
HZRMR: 3. 1588 - 1.22 {4, 41&) 15638--11).78 @n,261); 2.82 42.10rm, 2H),,2.3t 6535 (m,

135297538 . Bib 66 31y 418 . 00EH ndriedul2fiedS @
H?‘ny IS MleMNEDEY! trans-2-14-14-f

razi necar bonyl f ormyl ) am nol - 3-ni tro-

2

iv) Methvl trans-2-[4-[4-[(methoxycarbonylformyl)amino]-

p' henyl]cyclohexylloxyacetate

Prepared in an analogous manner to intermediate 37 part ix)

YH NMR: 6 1.21 - 1.51 (m, 4H), 1.75 - 1.84 (m, 2H), 2.05 - 2.13 (m, 2H), 2.42 - 2.49 (m,
1H), 3.34 - 3.39 (m, 1H), 3.66 (s, 3H), 3.85 (s, 3H), 4.16 (s, 2H), 7.20 (d, 2H), 7.63 (d,
2H), 10.74 (s, 1H); MS m/e MH" 350.
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10 phenylicycl ohexyl | oxyacetate 0 ~0~On :?I _ O H H
NNHZ NO2 O Prepared in an anal ogous manner to

W(b AoohniBe ate 37 part xi) 1HNWMR 6 1.01 - 1. 11?(:f/&B2007/002070
2H), 1.22 - 1.37 (m 2H), 1.58 - 1.69 (m 2H), 1.85
1.97 (m 15 2H), 2.38 - 2.50. (m 1H), 317-3.24(m
1H), 3.45 (s, 3H), 3.96 (s, 38, 4.48 - 4.54 (m 2H),
746-751(m1H) 7.77 (d, I H, 7.92 (d, 1H)

1 trpts 4ed . a3 i 3-mi
phéd lgﬂléc'%hg"ﬁﬂéﬁ}#&?agﬁ (4 fI uor ophenyl ) am noI

car bonyl | am nol - 3- ni%t r o- phenyl ] cycl ohexyl ] oxyacet at e
01 OH NF N O, oL O HNX®2 Prepared in an
anal ogous nmanner to inte,i ate 37 part xii) 5 1H

NVR 6 1.24 - 1.38 (m 287 144 - .59 (m 2H), 1.80
- 1.91 (m 2H), 2.06 - 2.18 (* i_2.58 - 2.72 (m
1H, 3.39 - 3.46 (m 11-1), 3.dg (s, BH), 4.17 (s,
2H), 7.23 - 7.31 (m 2H), 7.59°¢ 7.66 (m 2H), 7.67 -

Pre%al%a if B aﬂdTagouz n&%nér t§ itérnfcMateth }iari-ge) 11 (s, 1 H),

T'H; me MH 515. 10 viii) Methyl

Hﬁx‘il@[&ss% 2]3461127 i) Onyﬁlﬁaﬁ((ﬁlo?hgﬁg ﬁs;hf@y )Sﬁlam{m'(ﬂs 3.7 (m,

-oxadi azol f ohéx
2H2y30c€2.32 ém, 1H), 3.36 - 3.44 (m, 1H), 3.66 (s, 3H), 3.88 (s, 3H), 4.17 (s, 2H), 7.66

- 7.72 (m, 1H), 7.89 - 7.97 (m, 2H), 11.30 (s, 1H); MS m/e M-H" 393.

vi) Methyl trans-2-[4-[4-[(hydrazinecarbonylformyl)amino}-3-nitro-
phenyl]cyclohexyl]oxyacetate

Prepared in an analogous manner to intermediate 37 part xi)

1H NMR: 5 1.01 - 1.18 (m, 2H), 1.22 - 1.37 (m, 2H), 1.58 - 1.69 (m, 2H), 1.85 - 1.97 (m,
2H), 2.38 - 2.50 (m, 1H), 3.17 - 3.24 (m, 1H), 3.45 (s, 3H), 3.96 (s, 2H), 4.48 - 4.54 (m,
2H), 7.46 - 7.51 (m, 1H), 7.77 (d, 1H), 7.92 (d, 1H), 10.31 (s, 1H), 11.20 (s, 1H); MS m/e
M-H" 393.
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20

OON N F ON ONO HNH2 Prepared in an

anal ogous manner to internediate 37 part xiii) 15 1H
W(NMB7/1§31517 22 - 1.53 (m 4H), 1.74 - 1.85 (m 2#&T/G§26M‘/002070
- 2.15 (m 2H), 2.31-241(m||—|),336-3.4

I H), 3.66 (s, 3H), 4.16 (s, 2H), 4.93 (s, 2H), 645

(d, 1 H, 6.61 (s, 111), 7.'@?'(d, 1 H, 7.20 - 7.29

(m 2H), 7.57 - 7.65 (m 2H), 10.18 (s, 1 H), 11.00

(s, 1 H,; M nie MH+ 483. 20 V\D2007/141517

ii Piviet ing prany-26ld 4eftugrophenyiamineld 34-oyadiazole-2-
' 4- oxadi azol - 2-yl ]
i a& %exyacet ate NN O
~-N -Od7N F Prepared in an anal ogous nanner to
i nternmedi ate 37 p rt XIV) 5 1H NI\/R6 1.21 - 1.60 (m
4H) , 175-193 2.04 (m 2H), 2.58 -
2.70 (m 1H) ?038- 347(m 1 e 3.69 (m

m 4H) 7.58 -

3H), 4.14 - ,

7.71 (m 3H) 1 5 13.56 (s, 1H); M
me M+ 466. V\D OO/ GBZOO7/002070 -91-
Cainms 1. Acorrpoundof 41) R H PPNNO HS5

R2 N-N

Prepared in an analogous manner to intermediate 37 part xii)

1H NMR: 5 1.24 - 1.38 (m, 2H), 1.44 - 1.59 (m, 2H), 1.80 - 1.91 (m, 2H), 2.06 - 2.18 (m,

2H), 2.58 - 2.72 (m, 1H), 3.39 - 3.46 (m, 1H), 3.66 (s, 3H), 4.17 (s, 2H), 7.23 - 7.31 (m,
2H), 7.59 - 7.66 (m, 2H), 7.67 - 7.72 (m, 1H), 7.89 - 7.97 (m, 2H), 11.11 (s, 1H), 11.43 (s,
1H); MS m/e MH" 515.

viii) Methvyl trans-2-[4-]3-amino-4-[[5-][(4-fluorophenyl)amino]1,3,4-oxadiazole-2-

carbonvl]amino]phenyl]lcyclohexylloxyacetate

Prepared in an analogous manner to intermediate 37 part xiii)

1H NMR: 5 1.22 - 1.53 (m, 4H), 1.74 - 1.85 (m, 2H), 2.04 - 2.15 (m, 2H), 2.31 - 2.41 (m,
1H), 3.36 - 3.42 (m, 1H), 3.66 (s, 3H), 4.16 (s, 2H), 4.93 (s, 2H), 6.45 (d, 1H), 6.61 (s, 1H),
7.02 (d, 1H), 7.20 - 7.29 (m, 2H), 7.57 - 7.65 (m, 2H), 10.18 (s, 1H), 11.00 (s, 1H); MS
m/e M-H" 483.



(1) or a salt thereof, wherein: Rl is selected from

phenyl, cycl opentyl, cycl ohexyl, and HET-1, wherein Rl
wbSo@akisenal Iy substituted with either: 10 i)pér/GB2007/002070
substituent selected fromgroup a) and optionally a
substituent selected fromeither group b) or group
c); or ii) 1 or 2 substituent8- i ndependently sel ected
fromgroup b) and optionally a substituent selected
fron1group C): |i|) up to 4 substgauenas

- 4 4 rophem i ZQ

bertZn @%5-&?)@0[@ g!-!@flafcajaieolws: group a) nitro,
- m

thereof, -NR21R22, - C(O NR21R22, - ,
-NR21C( O " R20,0 - NR2OCONR21R22, £,S( Qll2 NR22 or - NR21

S(O 2R22 where , R2'_.and [ -Ya

sel ected from ydr@d,, Nal kyl ,

R22 together wth the r oy atomto wh they are
attached forman 20 optionally substituted r%ng havi ng
3 to 10 atons, which optionally contains further

PreP&ie8 iR Qﬁﬁog%‘d@ﬁla%er% Q)tenmedla@é(Yﬂ zﬁtﬁ‘ﬂg ni trogen;
_ roup I's optionally substituted by 1 or 2

g{ESItl )-alls.% {?ﬁﬁ@gﬁg?t ' ?33% Qﬁf‘?oi r@gs (i, 24, 2.58 - 2.70 (m,

1H§ B—ﬁl))hh‘konyleémEyBcﬁW(m,-BHn 4.14 14@0)(31 RED, 7 End7.30 (m, 4H),

- 0802( 1- al kyl; 2 ro | Q; S

7.58 Sﬁsﬁi (fllhsgé {ﬂrg}t '\Abl-‘?ﬁ&’éd;@k E%é'é %?H&QQIS %Z@é‘%@ be
joined together to forma 5- or 6-nenbered ring fused
to RL; n is (independently at each occurrence) 1 or 2;
‘mis (independently at each occurrence) 0, 1 or 2; WO
2007/ 141517 PCT/ GB2007/ 002070 -92 L1 is a direct bond
or is a linker selected from-0-, -OCH2-, -CHO,
-S(Om, -S(O.CH2-, -CHS(0O,,; and -(CRR8)1_2-; R2
is selected from (3-6C)cycl oal kyl,
(5-12C) bi cycl oal kyl , phenyl, HET-2 and (2-6C)al kyl;
wherein R2 is optionally substituted by -L2-R3; 5 L2
is a direct bond or is a linker selected
from(CR4AR5)1 _2-, -0-(CR4R5)1_2- and - CH2(CR4RS5)1. 2-
(wherein for each value of L2, the CRAR5 group is
directly attached to R3);
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each R4 is independently selected from hydrogen,
hydr oxy, (1-3C)al koxy, (1-40C) al kyl,
whysraxyii- 3C) al kyl and (1-2C)al koxy( 1-2C) al Kyb¢T/GB2007/002070
provi ded that when L2 is -0-(CR4R5)1-2- then the R4 on
the carbon atomdirectly attached to the oxygen atom
is not hydroxy or (1 10 3C) al9!<0xy; each R5 is
i ndependently sel ected from hydrogen and nmethyl; R3 is
sel ected from hydroxy, carboxy, (1-6C)alkoxycarbonyl,
Claims a carboxylic acid mimic or bioisostere; R6 is
sel ected from hydrogen, fluoro, chloro, hydroxy,
nmet hoxy, hal o(1-2C)al kyl, nmethyl, 15 ethyl, cyano and
1. met Axbspbinahof formalalfl)R7 i s i ndependent|y sel ected from
hydr ogen, (1-4C)al kyl and (1-4C)al koxy; each R8 is
i ndependently sel ected from hydrogen and nethyl; HET-1
is a 5- or 6-rrerrber§sl heterﬁaryl ring containing 1 or

2 ring heteroatons "iypdgpendently selegfed fromO, N
and S (provided therf g no\0-0 S e& OS bonds 20
within the ring); =$ 324, (E r 6-penbered
saturated, parti azlly 0 T ulNy unNatNirat ed heterocyclyl
ring containi ng?—l—,—Lﬁ or 3 ring heteroatons

i ndependently selected fromQ, N and S (provided

there are no 0-0, S-S or O Slbonds within the ring),

or Y08 Blefof idddncarbon atom may be oxidised to 4O
an ? 1

/or a’ring sul fur atom nmay be oxidised to S(O? or
R! B(sBle2ted 2onPphefyL; ongopuntyl asy ctohakyteahd HE T awieteimR | shoptisnally
sel ected f.rom
substityied with githes 1 5.1 (2,4, 5-tri f1 uor ophenyl ) ami no] - 1, 3, 4-

i) a%}i?ﬁt%@ Letéetdd drorh éfblﬂﬁi)zagﬂ BhEGEAY a3ubstituent selected from either

cycl ohexyl ] acet ¢ "aci d;
group Aher grofigc); 2r [ 5- [ ( 3, 4- di f 1 uor ophenyl ) ami no] - 1, 3, 4- oxa
.. di l.-2-yl]1-1, Hb i I | -5- 3 . .
i) pfE iR PR Rt st Eteq o acouf ) agd eptionallya substituent
selectddefmdit lggop)d)@ny! ] amino } -1, 3, 4-oxadi azol -2-yl)-1

_._HDbenzi m dazol -5- yl]cycl o‘hex¥l } acetic acid; WO
iii) 2 A # substuensardepspdatly Goleged fromogopp eans- 4- ( 2-

- (4 L) ARl - 1, 3, 4- oxadi azol -2-yl } -1
Whglekl(eé%%?ﬁaagg(ggeé}é?g wog@%:l ohexyl ]Oxgcle?izg aci é; )

grolup asitrd; {CLO)RP, 5-chftdxpiit ik yihient|bicisisten therdfA-NRER -
cGRRFRE Jod ONRENEL! RREB) w2, -NRAPSNRIREY SR5RE R or -

NR?'S(0),R* where R, R?! and R? are independently selected from hydrogen and (1-

6C)alkyl, or R*' and R* together with the nitrogen atom to which they are attached form an
optionally substituted ring having 3 to 10 atoms, which optionally contains further
heteroatoms such as S(O)m, 0xygen and nitrogen;

group b) R' is optionally substituted by 1 or 2 substituents independently selected from
halo(1-6C)alkyl, cyano, (1-6C)alkyl, hydroxy, (1-6C)alkoxy, benzyloxy, -SOn(1-6C)alkyl
and -OS0;(1-6C)alkyl;

group c) halo;

and when R is substituted by two (1-6C)alkoxy groups, these may be joined together to
form a 5- or 6-membered ring fused to R';

n is (independently at each occurrence) 1 or 2;

m is (independently at each occurrence) 0, 1 or 2;
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5
trans-2-[4-[2-[5-(7, 10-di oxabi cycl o[ 4. 4. 0] deca- 1, 3, 5-t
wo @13yt am no) - 1, 3, 4- oxadi azol - 2- PCT/GB2007/002070
yl ]-1H benzoi m dazol - 5-yl ] cycl ohexyl ] aceti c aci d;
trans-2-[4-[2-[5-[ (4-chorophenyl)am no] -1, 3, 4- oxadi azo
| -2-yl]-1 H benzoi m dazol -5~ 99I’] cycl ohexyl] acetic
aci d;
 frans-2- [4 [2-[5-[(3- chlorophenyl anlng%
L' isla-diregt hong ofisyehikst a¢leriodfrom—O- Iéi%x;ﬂ(?&u:etﬁ(@)mCHz-

'Cx%‘rgégé"'fnfl(quR )52' [ (4- et hyl sul f onyl phenyl ) am no] -1, 3, 4
R? is@¥Rdicad IRt @» 6C kydlodtky b €33 120 yhicyaloalky b pierdyt IEE Di2eand| (R-6C)alkyl;
acetif

whereii- IQ%PEQT[aQY[SBbﬂ%‘!I@* PXIUPGBh’enyI ) ami no] - 1, 3, 4- oxadi az
L fla dgr ¥ ot dFiP R W1eAER troft (CRIRYEL-ONBXIR'RA ST At

CHE(mﬁRf’)zz{ @il Forfeah vialGe of Lf thedRRA @nouip)is dirensly-attached-to R’);

cac 05 B Bhraot s Lilicied Thr by drppas iy grop. (1 palkoxy, (1-4C)alkyl
hydebdy (-3 dIkd and 01 2R ARKAN wrt:%ﬂc H prbuite@ X WAL 2 YOICR'R)..-

enzoi m dazol - 5- "yl ] oxy] cycl oh exane 1-carboxylic
thea(checR @i the garbpr atom dlrectly attached to the oxygen atom is not hydroxy or (1-

3dﬁl§§§)[x&14 fl uorophenyl ) am no] -1, 3, 4- oxadi azol - 2-yl ] - 3H be
dazol -5- 20 yl]oxy] cycl ohexane- 1- carboxylic

eacB®’ds inde endent}oy selected from hydrogen and methyl;
trans-4-[[2 (2,4,5-trifluorophenyl)amno]-1, 3, 4-0x .
R® isgelests f@nyh}jdr@gp, sanhowys i ¥wi)alkoxycarbonyl, and a carboxylic acid mimic or

] cycl ohexane- 1- car boxylic acid; cis-4-
blog/sﬂltgféyoro 2-[5-(4-fluorophenyl am no) -1, 3, 4- oxadi azol -2

R® ts)sb]ect'bd Iﬂohemydragdn‘laﬂobrof)ehlyﬂoohyc}row chadlecyaheo@r 1Opeikyl, anethyl,
ci d

th?]r Woﬁnflﬁnelﬁl‘yﬁ%#@nﬁl' [ 5- (4-f 1 uor ophenyl ani no) - 1, 3, 4- oxa

eacﬁ'ﬁqg’indgpéﬂdlznt%epe%%' f%rﬁﬁ?&’ﬂogéi (Y4@Xalkyl and (1-4C)alkoxy;

cycl ohexanecar’boxylic acid
eachiR-igindegendenthy seleztedsrdn hydrogen ad etbylophenyl ) ami no] - 1

4- d
HES, B i sonrmbered hiiesholl] fing cauinine | eed fing hsteroagnrsy,
independentty selected- ffdrhl(ﬂ OF adrd § Eproviliélthére dpe no O 0, S-S or O-S bonds
-trifl uorophenyl )am no] -1, 3, 4-oxadi azol-2-y |I] -3 H

witBm the Angk m dazol - 5-yl ] oxy] cycl ohexane- 1- car boxyl ic

HE?%% a % 5[ 9 ? éne[ngvef ed 4sa%11r%t8(él (Paﬁtéarl]l)}/fl (Sr gunl]lyn%r]satilraéed heterogyclyél ring
cominidg\ll, P ot 3 Irl-ngéiemanmﬂﬁmdbpefndently selected from O, N and S (provided
the%/flcgf;:; glégggétﬁ)%cﬁg) l;o%gg gv? t%g Irl(glg) V\(Pleize(ljr? Z /rlrllg %gr Zn atom may be
ox1H s@@ﬁ) ? (B)Aan[b%r b P sttty MQ&W&%@E@J‘(@] @? gr $exadi az

1 H benzdi m dazol - 5- ] cycl ohexyl ] oxyaceti c
aC| d or a pharnaceuti caIIy accept abl e salt of any of

t .\ compound as claimed in Claim 1 which is selected from
trans-2-[4-[2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]- 1 H-benzoimidazol-5-
yl]cyclohexyl]acetic acid;
trans-2-[4-[2-[5-[(3,4-difluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-1H-benzoimidazol-5-
yl]cyclohexyl]acetic acid;
{trans-4-[2-(5-{[3-(benzyloxy)phenyl]amino}-1,3,4-oxadiazol-2-yl)-1H-benzimidazol-5-
yl]cyclohexyl}acetic acid;
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3. A conpound according to any one of the preceding
clains or a 5 pharmaceutically-acceptable salt or

wdhrednygt hereof for use as a nedicanent. 4. Ap@ﬁt;bgﬂmoozmo
for producing an inhibition of DGAT 1 activity in a

~warm bl ooded aninmal, such as a human bei ng, in need
of such treatnent V\,hl ch corrUrq ses adm nistering to
said ani mal an effectlve anmount of a corrpound of
formJIaE) as clainmed in any one clains

[trans-4a(Cpbia (ﬁwémnhéwlbaynla@cbéﬂama@aé@r% y]t}h]eH @@mlmadazsal 5.2
yl)@ctl&%%yﬁ%cehﬁggﬁ' ng diabetes mellitus and/or obesity in

ooded ani mal, such as a human being, in need
traﬂsf—2 S{Mh—[i {(eahathniyphhmd}nnﬂml]pr B desxadidnol-2-gk] diH-benzbnidazol-5-
ani mal an effective anount of a conpound of
YI]FYﬁlﬁﬁliﬂxéi i‘qe}wé%‘gcl aimed in any one of clains 1 15 to 2

tra9§ 21413@ 25 {6 Hidxﬁﬁilcwo[a%@a&&bi 8,55Rkh- 31311@:{11%5 1,3%- onai%azol 2-

mpound according to any one “of clains
yl]21}b+bexaz01rpidaz¢lafcglunychﬂnbky¢]aactaxe¢mcabI e salt thereof i n

t f d f ' h
tray g A S Ao DB o S oreddeet 2511 Dt Faqimigazol-s-
ylepondRynadad agiai mal such as a human 20 being. 7. The
use as clainmed in daim6 wherein the nedi canent is

traﬁs:?- [r42-[5-H(3tehdoropleny haminobfl .3, 4tpxdskiazel 2 rydl- | i tbgszaiméflagel-5-

rm bl ooded ani mal such as a human
yl] c?hexljfgéc@g@ g@phar maceuti cal conposition which

traf SO H[24S-[@- m@uﬁpmum&]yd)ﬁhehplr)mha] ( B)4-adadiazbh2yHdl HN any
one of clains 1t har maceuti cal | y-accept abl e

begzawlmldtah@r%blflcycmexxdi@s%? %’c‘ on with a
traR) Qéﬁif T? i¢4%dr¥p@ﬁggﬁﬁﬁggj? BQ?(G*C?QE%E%% gi H@%Ehz%‘imld%zol%

proce pr epari npoun I'ng to claim|
yl el aliexgHaqetic aeid; one of 30 the follow ng steps

ol b R mARl-aeBPRBA L2 e PR Ridazol-5-
ylRycl6RAG AR akida conpound of for rrul a (1) to form
anot her corrpound of formula (I ‘Z; WO 2007/ 141517

cispEf2€i84 (04,5 80 flaqrophengbamjnod+y} 3. 4-e¥adianel-3fyl 3 d dheperimiragel-5-
yl]&ﬁ@gyclf_o &2916 8) CHQbOXylﬂ)c N I\Ib)(/) rReagt |RonLof RZ c(:gzrpoﬁ)nd

cisA- [[fZC{ISl‘[Ui ﬂuér%))hwyl)hmfmo] 1,3,4-oxadiazol-2-yl]-3H-benzoimidazol-5-
yl]oxy]cyclohexane-1-carboxylic acid,
trans-4-[[2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-benzoimidazol-5-
ylJoxy]cyclohexane-1-carboxylic acid;
cis-4-{4-Fluoro-2-[5-(4-fluorophenylamino)-1,3,4-oxadiazol-2-yl]-1H-benzimidazol-5-
yloxy }cyclohexanecarboxylic acid;
trans-4-{4-Fluoro-2-[5-(4-fluorophenylamino)-1,3,4-oxadiazol-2-yl]-1H-benzimidazol-5-
yloxy} cyclohexanecarboxylic acid;
cis-4-[[4-fluoro-2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-
benzoimidazol-5-yl]Joxy]cyclohexane-1-carboxylic acid;
trans-4-[[4-fluoro-2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-
benzoimidazol-5-ylJoxy]cyclohexane-1-carboxylic acid;
trans-3-[4-[2-[5-[(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-yl}-1H-benzoimidazol-5-
yl]cyclohexyl]oxypropanoic acid,;
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5 conmpound of formula R2-L'-X, wherein X1 is a
suitable leaving group; H N, 1 \ NOR ' HON R6

wa 2do7d)1spy reaction of a conpound of formula (#gT/eBbiv7@o2070
conmpound of forrmula R2-L'-X2, wherein X2 is for

exanpl e a boronic acid, stan%gne or a sulfide, L' is a
direct bond and X is 10 suitably halo; H NONRL N
Il XX CNNN H (4) and thereafter if necessary or

' and/ or

desirable: i) renoving an protecting groups;
transs 242l @r r@phggylt)ar{lwgil-égfét_-oxadlazo -2-y1]-1H-benzoimidazol-5-

yl]cyclohexyl]oxyacetic acid; or a pharmaceutically-acceptable salt of any of these.

3. A compound according to any one of the preceding claims or a

pharmaceutically-acceptable salt or prodrug thereof for use as a medicament.

4. 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) as claimed in any one of

claims 1 to 2 or a pharmaceutically-acceptable salt thereof.

5. 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) as claimed in any one of claims 1

to 2 or a pharmaceutically-acceptable salt thereof.

6. The use of a compound according to any one of claims 1 to 2 or a
pharmaceutically-acceptable salt thereof in the manufacture of a medicament for use in the
production of an inhibition of DGAT1 activity in a warm-blooded animal such as a human

being.

7. The use as claimed in Claim 6 wherein the medicament is for use in the treatment of

diabetes mellitus and/or obesity in a warm-blooded animal such as a human being.

8. A pharmaceutical composition which comprises a compound of formula () as
claimed in any one of claims 1 to 2 or a pharmaceutically-acceptable salt thereof, in

association with a pharmaceutically-acceptable excipient or carrier.

9. A process for preparing a compound according to claim 1 which comprises one of
the following steps (wherein all variables are as hereinbefore defined for a compound of
formula (I) unless otherwise stated):

a) reaction of a compound of formula (I) to form another compound of formula (I);
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b) cyclisation of a compound of formula (2);

NH NN |
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R—L RS

)
¢) when L' is —O- or —O-CHj-, by reaction of a compound of formula (3) with a

5 compound of formula R2L'-X!, wherein X' is a suitable leaving group;
oo

§**§ k
N N~
HO .
¢ H
R

R C)
d) by reaction of a compound of formula (4) with a compound of formula R-L'-X2,
wherein X is for example a boronic acid, stannane or a sulfide, L' is a direct bond and X is

10  suitably halo;

6
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and thereafter if necessary or desirable:

i) removing any protecting groups; and/or

15 ii) forming a salt thereof.



