| NDOLE DERI VATI VES AS S1P1 RECEPTOR AGONI STS The present invention

rel ates to novel oxadi azole derivatives having pharnacol ogi cal activity,
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agonists results in the sequestration of lymphocytes within secondary lymphoid
35 organs such as the lymph nodes, inducing a reversible peripheral lymphopoenia in

animal models (Chiba et al 1998, J Immunology 160:5037, Forrest et al 2004 J
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reduce circul ating |ynphocytes in aninmals and man, have di sease nodul ati ng
activity in animal nodels of imrune disorders and reduce rem ssion rates in
rel apsi ngwd=o0samug2ti ng Mul tiple Sclerosis (Brinkman et acT2®0@®70Bass

277: 21453, Mandal a et al 2002 Science 296: 346, Fujino et al 2003 J
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Kappos et al Cl ne Thi's conpound I's a prodrug
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Clinical stu have nstrat at treatment wt esults in
bradycardhﬁwemeﬂhﬁTT@wgﬂomdhﬁbMN§fuﬂeﬁb@dtwﬁﬁ®e@KE§ﬁ@§a@t al 2006 New Eng J
Medi ci ne 335:1124). The 35bradycardia is thought to be due to agoni sm at
the S1P3 receptor, based on a nunber of cell based and ani mal experi nents.
These i nchidé gehe dglstion taseERERbrgenc letihality. xpemmentaie examinglthk eol@iof d t ype
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need for S1P1 receptor agoni st conpound ectivity over S1P3 which
m ght be dRpeet2839%. show a reduced tendency to induce bradycardia. The
foll ow ng patent applications describe oxadi azol e derivatives as S1 P1
agoni sts: 10 W03/ 105771, W05/ 058848, W06/ 047195, WO06/ 100633,

W06/ 1151688P1 heselsebesaescried 7/ olz40 2adetheialpeliunamesecdutdieniblanssishg pat ent
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785 and DE 39 3 A structural novel | ass o ounds has now

been foundisafietsh il iraestsoeaysad s §|0@m9t @‘etf&mdqt@@l@btstwmafrf@tq&r ®ent
i nvention, r r utically
o gHb%f?é Shésdd W&rﬁ@%ﬁ%ﬁ@gﬂﬂﬁo@s i %&&twrﬁp%ﬁ% egh%f L@Fé?

accepta salt thereof thereof 25wherei n one of
hydr ogen W alRRO0anNat emupelegy $:3422%) (a) A is a phenyl or a 5 or 6-nmenbered
het eroaryl ring;

The immunosuppressive compound FTY720 (JP11080026-A) has been shown to
reduce circulating lymphocytes in animals and man, have disease modulating activity
in animal models of immune disorders and reduce remission rates in relapsing
25  remitting Multiple Sclerosis (Brinkman et al 2002 JBC 277:21453, Mandala et al 2002
Science 296:346, Fujino et al 2003 J Pharmacology and Experimental Therapeutics
305:45658, Brinkman et al 2004 American J Transplantation 4:1019, Webb et al
2004 J Neuroimmunology 153:108, Morris et al 2005 Eurd Immunol 35:3570, Chiba
2005 Pharmacology and Therapeutics 108:308, Kahan et al 2003, Transplantation
30 76:1079, Kappos et al 2006 New Eng J Medicine 335:1124). This compound is a
prodrug that is phosphorylated in vivo by sphingosine kinases to give a molecule that
has agonist activity at the S1P1, S1P3, S1P4 and S1P5 receptors. Clinical studies
have demonstrated that treatment with FTY720 results in bradycardia in the first 24
hours of treatment (Kappos et al 2006 New Eng J Medicine 335:1124). The
35 bradycardia is thought to be due to agonism at the S1P3 receptor, based on a

number of cell based and animal experiments. These include the use of S1P3 knock-



R1 is hydrogen or up to three substituents independently selected from
hal ogen, Co C(3_6)cycloal kyl, C(1 _6)al koxy, C(3_6)cycloal kyl oxy,
trifl uor owethesayssadi f | uor onet hoxy, tr|quoronethyI, CyamQT/BPRG07 064185
optional Iy substituted piperidine, optionally substituted pyrrolidine,
optionall ¥utsé+9t%5fst\kﬁlé’rq d?thﬁ@wnd% rﬂ%' 85kt Merﬁéh’sqlsatté Btgdﬁgaréla%llcﬁm moer ed
het eroaryl rings; ﬁ%fer| dine, pyrrolidine or a 5 or
menber ed ﬁEV&Q)aﬁrymlstrah@n attd m@/uwofs% pelactve Wn@pn@% (Heleeat 249084 i t uent S
sel ected t u y
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di f1 uor onet ho Iuoroneth | and cyano; [
hydr ogen 8f9:i 3% Koeke esalz90 ﬁﬁéﬁtpgnﬂﬁd@ﬁ@m&ﬂiph@ &8 ect ed from hal ogen,
Co_ 104)al kyl, C(14)al koxy, trifluoromethoxy, difluoronethoxy,

trifluoronet hyI and cyano; R7 is hydrogen or halogen; Z is Co_znal kyl which
i s opti onkenge.ithereris @onesad oy S\thrrege@tﬁrdag@lsiptorrm@antgzwmt§§te|ctl\utvetveby

hal ogen og4pB{ayh. m@ﬁt‘h S0 cRAR0 dh SR Aired VA8 RefichSy Wﬁ&'&’({e t%d Fdléjyl RLis
two substituents at "the para and meta positions on ati to the

oxadi azole ring. In one enbodinent, when Ais thienyl R is tmo substiuents
at the 4- Thadplswingaeatent@pplications dessnibe @bdiarate derwrtives s iS1P4radosists: 55 is
hydr ogen. ansodfodza 1 alogssisglis A WobuagRud. WDbABbess, SOk is s/ or

is up to three substituents selected from Hal ogen, C1_6al koxy, or
trifl uor oMERHY131338, \WRG7K124PR3 ardWEIG7 Lt6886 phenyl , optional |y substituted

cycl ohexyl, cyano, triflouronethoxy, optionally substituted pi peridine,

optional | Yhéuﬁﬁlt)\'/v]:ngt %té?t\fr Bbl!cgh&? d%ﬂ?@%kmao%gﬁa%lea'agfl\%tlvgg b%kyl

hydr ogen; and/ or en or n for 30Z is

which is epifienmpavigl amnﬁ rW@ 09928 Hhe (ollgwing atept a@m@ﬁWSsmﬂbt uted by

EGUIOE%( g; m'ﬂi?%@étboxghc é(ﬂd Qgﬁva?(}@é)gé Pé%ﬂ@)tgﬁrfte Fé&%pfop‘é%bbr‘ﬂﬁs FestibidedI¥Ag ogen and
agrochemlcal fung|C|des respectlvely 006 090817 EP 0 439 785 and DE 39 39

238.

A structurally novel class of compounds has now been found which provides

20  agonists of the S1P1 receptor.

The present invention therefore provides compounds of formula () or a

pharmaceutically acceptable salt thereof thereof:

OH M

25 wherein

one of Rs and Rg is hydrogen or R, and the other is (a)

O-N

1 (2)

A'is a phenyl or a 5 or 6-membered heteroaryl ring;



Rl is up to two substituents sel ected from hal ogen, Cl1_6al koxy, or
trifluoronmethyl, optionally substituted phenyl, optionally substituted
cycl ohexyWwo 2098201@821t r i f | our omet hoxy, optionally substit ecedprpeog@siids ne,
optionally substituted pyrrolidine, Cl_6alkyl and NO2; and/or 5R2 is
hydrogen a bstituted
& 23y Al Ky T Y o S B Sps Rt ﬁ‘&%&?ﬁeﬁwSe'@a%qﬁga%'%%ﬁ%;nd RE i S
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pi peri di neptigaaiy owbétltﬁ@d éWH?I l ) N@Oﬁallhn@ldﬁltulwfleﬁymﬁddo@éi*pnaaﬁhd/ or R2
i s hydsog Tolns ek d.s unsubstituted C(23)al kyl. In one
enbod?%en?mgnﬁm%eé?B@gﬁfﬁon Q%Eﬂkﬁgn drogen and R6 is (a); and/or Ais
pyridyl owhgm&nis pheayid piperigine Ryrigpding of a8 %@Uﬁ@mbﬂéﬁﬂ@teﬁ@a@(ﬂr@dt Mevm
chloro, i Vi a

hydr ogen: Pand or B B YR e RsRlugnis, S by o RaRDen Cp By Gy

i nventi on@alhw ylﬂ(iar)onwﬁfep%dlﬂtsorwét*@gb@s ewa®ll©/bttrlftméqm§lh§ @pd cyeng; ed
thi ophenepg W@Qn’o@deOQHre%%%sﬂltﬁem%’ Wd%ﬁ@ﬁhenh?%@l@@t@d fldm RAIBY&R,. Of

trlfluororreth and/ or ﬂ
salkyl, Cygyalkoxy, trlfluoromethoxy, di uoromethoxy, trlfluoromethyl and cyano;

of the

Rz is hydrogen or halogen;
Z is Cy.eyalkyl which is optionally interrupted by N or O and is optionally substituted
by halogen or methyl.

15 In one embodiment, when A is phenyl or pyridyl R is two substituents at the para

and meta positions on A relative to the oxadiazole ring.

In one embodiment, when A is thienyl R, is two substiuents at the 4- and 5-
positions.
20
In one embodiment of the invention,
Rs is hydrogen and Rg is (a); and/or
A is thienyl, pyridyl or phenyl; and/or
R is up to three substituents selected from halogen, Cqsalkoxy, or trifluoromethyl,
25 optionally substituted phenyl, optionally substituted cyclohexyl, cyano,
triflouromethoxy, optionally substituted piperidine, optionally substituted pyrrolidine,
Cisalkyl and NO,; and/or
R, is hydrogen; and/or
Ry is hydrogen or halogen; and/or
30  Zis Cp.ayalkyl which is optionally interrupted by N or O and is optionally substituted

by fluoro or methyl.

In one embodiment of the invention,
Rs is hydrogen and Rg is (a); and/or
35  Ais pyridyl or phenyl; and/or



Z is ethyl ene. I n anot her enbodi nent of the invention, 35R5 is (a)
and R6 is hydrogen; and/or A is thiophene substituted by phenyl; and/or Rl
i s hydr ogeo,20¢sad7eg2en, Cl4al koxy, or trifluoronethyl; aneComEpRD7i0s418ydr ogen;
and/or Z is ethylene. 5Wen Rl is phenyl or a 5 or 6 nmenbered heteroaryl

g it _ : it _
ring 1t ngy A%DEP%%%' éqﬂsﬁﬁeﬁ’ﬁé sty ?r?fneﬁalé , ¢1_6§|§8§i§fcﬁﬁhﬁ&§r8ﬂetfh§£,m

hal ogen, Co ) al koxy, trifluorofnethoxy, uor onet ho

trifluorofeidnglly arfibstitied. phenyl. Tieptignadly ensulisituéast i scloherbf ofxansl so
provi des gagRRHusox9 obtuna) gut%ﬁg%déb@ri&iﬁgh%tf&%ﬁ”%b&ﬁ%&daggﬁ@ﬁmb' e salt

t her eof : wherei n’’ 15one o i's hydrogen or e other is
(a) (a) CaedlkylanpNEhyandr a 5 or 6-menbered heteroaryl ring; 20R is
hydrogen arf iUk dtiehhasgosubstituents independently sel ected from hal ogen,
Co_ 4)al k\éi:sl@o al ox?/, trifluoronethoxy, difluoronethoxy,

trifl uor oRetsHpdrogepaeidoromsorameilang/osubst i t ut ed phenyl and optional |y

substi t ut eds g Qs el ad, heteroaryl rings; R2 is hydrogen or up to three
substituents ?nggpg{r%geﬁﬁ)agﬂlsel ected from hal ogen, Co_ 254)al kyl

C(1 4)al koxy, trifluoronethoxy, difluoromethoxy, trifluoromethyl and cyano;

R3, Rs, R# aed¥odidbst Sadinldidgrendently selected from hydrogen, hal ogen
and met hyl ; ’
10 yR5 is hydrogen and Rg is (a); and/or

A is pyridyl or phenyl; and/or
Ry is up to two substituents selected from chloro, bromo, methoxy, propoxy,
isopropoxy, trifluoromethyl, halo substuituted phenyl, phenyl, cyclohexyl, cyano,
triflouromethoxy, piperidine, pyrrolidine, ethyl or NO,.; and/or

15 R, is hydrogen; and/or
R; is hydrogen, chloro or bromo; and/or

Z is unsubstituted C,.3)alkyl.

In one embodiment of the invention,
20 Rsis hydrogen and Rg is (a); and/or
A is pyridyl or phenyl; and/or
R, is up to two substituents selected from chloro, isopropoxy and cyano; and/or
Rz is hydrogen; and/or
R7 is hydrogen; and/or
25  Zis unsubstituted Cp.ajalkyl.

In one embodiment of the invention,
Rs is (a) and Rg is hydrogen.
A is optionally substituted thiophene or phenyl; and/or
30 Rjis hydrogen, halogen, Cq4alkoxy, or trifluoromethyl; and/or
R, is hydrogen; and/or
Z is ethylene.

In another embodiment of the invention,
35 Rsis (a) and Rg is hydrogen; and/or
A is thiophene substituted by phenyl; and/or



i s hydrogen or halogen; X is NH optionally substituted by nmethyl, 0, CH 2
optionally substituted by fluoro or nethyl, or a direct bond; mis 0-2; and
is 0-4. 5Svuohees/Ris2is phenyl or a 5 or 6 menbered het er o®CYlEPRONIP64185 may be
substituted by up to three substituents sel ected from hal ogen, 014)al kyl,

01 4)al ko 0 X f SUrEh fl uoronet hyl and cyano.
10When X r{)shs ﬁy"dhfdeH ﬁé}ggéngg;bgat”fcgey J()aﬁﬂﬁy rregﬁglyan%gn Xis CH2 it may be

subst i tuth'SH‘,b’de%F@r@ﬁQﬁ@r met hyl . In one enbodi ment of the invention, Ais
optionally éé‘tlﬂ %_ut ed t hi ophene or phenyl; 15Ri is hydrogen, hal ogen,
Cl4al koxy, | uoronethyl; R2, R3 and R4 are each hydrogen; X is a
di rect bond m i s 2; and is O 20 In another enbodi nent of the invention,

Ais thio Vi | koxy,
A5 141 oA SUDREALY B o AR %%“C’%R’g”%ﬁ% BRI 08, “bones
mis 2; ah:dthreess@stltuents selected from halogen, Cpwalkyl, C.4alkoxy, trifluoromethoxy,

difluoromethoxy, trifluoromethyl and cyano.

The present invention therefore also provides compounds of formula (IA) or a

10  pharmaceutically acceptable salt thereof:

R, R, §
N X
RS m n OH
R, R,
(1A)

wherein:

15 one of Rs and Rg is hydrogen or R, and the other is (a)

O—nN
\
®/<\N)\
R (@)

A'is a phenyl or a 5 or 6-membered heteroaryl ring;

20 R is hydrogen or up to three substituents independently selected from halogen, C.
salkyl, Cgalkoxy, trifluoromethoxy, difluoromethoxy, trifluoromethyl, cyano,
optionally substituted phenyl and optionally substituted 5 or 6 membered heteroaryl
rings;

R is hydrogen or up to three substituents independently selected from halogen, C..

25  galkyl, Cy4jalkoxy, trifluoromethoxy, difluoromethoxy, trifluoromethyl and cyano;

Rs, Ry, R4 and Ry are each independently selected from hydrogen, halogen and
methyl;

Rz is hydrogen or halogen;



The term "al kyl" as a group or part of a group e.g. al koxy or hydroxyal kyl
refers to a 30 straight or branched al kyl group in all isoneric forns. The
term " C( &P 2adsk7ks21ref ers to an al kyl group, as defi nedralh@mpeio7oensai ni ng
at least 1, and at nost 6 carbon atons Exanpl es of such al kyl groups

i ncl ude ”RHEW\!H oﬁﬁ(méllly sesgmﬁbd tf%srﬁetﬂf/IO@leHzrprPﬁMIg su'b§ﬂ9!ébydy fRFG oputyl, or
tert-butyl. anpl e uc OoXy groups ‘i nc met hoxy, “et hoxy,

pr opoxy, m@ybmg&wyctmnﬁoxy, / so-but oxy, sec-butoxy and tert-butoxy. 35
Sui t abl e g:f,g@fyé%oal kyl groups include cycl opropyl, cyclobutyl,

cycl opentyl "and cycl ohexyl . Sui tabl e C(3_6) cycl oal kyl oxy groups

i ncl ude c9dd &fdr opoxy, cycl obut oxy, cycl opentoxy 5and cycl ohexyl oxy. As used
hereing the term "hal ogen" refers to fluorine (F), chlorine (CI) brom ne
(Br), or iodine (@% and the term"halo" refers to the hal og fluoro (-F),
chl oro (-@hen RripwbenyBoy agner ¢ a@stbergd heterognéring itmanyhke syhs Mﬂd by epresent s
an unsat ufaihidh £ithuthis GIEREPAT SRIRBR. ©F., ARYISCHELREAR RronliRslyL he term
het eroaryl represents a mber ed group it contains het'er oat om’Sel ect ed
from O, Ndeﬂuorsmtfwxwaylﬂygmomﬂml ppd e¥Aoai n a further 1 to 3 nitrogen atomns.
When heteroaryl represents a 6-nenbered group it contains from1l 15 to 3

nitrogen atonms. Exanples of such 5 or 6 nenbered heteroaryl rings include

pyrrol§l, VhenagsINH it mayi bediuksiiiiad bytreethz ol yl , i ni dazol yl, pyrazol yl,

i sot hi azo(,\),ﬂe,n X Ri@zal %by bé%%éi%tﬁéc}'b flﬁ%ﬁ'@%?h%élth yl.oxadi azol yI furazanyl,
furanyl, thienyl, pyridyl, pyrimdiny pyrazi'nyl, pyri da2| nyl and

triazi nyI 20l n certain of the conpounds of for rrul a (1), dependent upon the
nature of |4 éHQ&t,mg tthg,h%rﬁ,oﬁre chiral carbon atons and therefore

conpounds of fornula exi st as stereoi soners. The invention extends
to all opﬁll%alpt'qn@ld»h@r@t' whgmee@re@ie@wnen c fornms of the conpounds of
formuya (R) id fakdydhNBaI64N 0, HIRSS, orqhﬁtﬁ;r%gmwsoners and m xtures thereof,

such as racenmates. The dlf’ferent 25 stereolsonmeric forms may be separ at ed
or resol vBd RerandrR.are epeh Bydiegesy conventional methods or any given isomer
may be obkai Begfelbop@nventional stereosel ective or asymretric syntheses.
Certain of the conpounds herein can exist in various tautoneric forns and
it is to BeisZpamderstood that the invention enconpasses all such tautomeric
forms. Sujtapl e conpounds of the invention are:

3-(5- 5544 phenyl -5-(trifluoromethyl)-2-thienyl]-1,2, 4-oxadi azol -3-y1}-1Hin
dol - 120 35y| ) pr opanoi ¢ aci d

345- (5- {3Tn%&ﬁé?e4nﬂoﬁﬂmémbh%b%\@ﬁﬁ&¥ﬂ phenyl}-1, 2, 4- oxadi azol - 3-yl1) - 1Hi ndo
| -1- yl] propanoic acid

3- [ 3- Chi ofds Buqrhepg sebftigfied by prenvtiet hyl et hypoxy] pheny1}- 1, 2, 4- oxadi azol - 3-y

1) - 151 ndalislhkddehoRassy < A% trif| thyl;
3-(3-Chl or(%ls y%’i 49% heﬁélgl- gét%)x]yl ?Jropoun%?rﬂgl -2-thienyl]-1, 2, 4- oxadi azol -

y1).-1Hi nB@IRslaW*d%aerB&ﬁ@h Bydiegen:

103- (45 { Sk4s Bhgesborg{tri fl uoronmet hyl) - 2-thi enyl ] -1, 2, 4- oxadi azol - 3-y1}- 1H
i ndol -1- Apropanoic acid

3-[4-(5-{BLied 8rb- 4- Rt ri f | uor onet hypoxy] pheny1}-1, 2, 4- oxadi azol -3-y1)-1Hin
dol-1- yl}pepanoic acid 15

The term “alkyl” as a group or part of a group e.g. alkoxy or hydroxyalkyl refers to a
30  straight or branched alkyl group in all isomeric forms. The term “C .6, alkyl” refers to
an alkyl group, as defined above, containing at least 1, and at most 6 carbon atoms
Examples of such alkyl groups include methyl, ethyl, propyl, iso-propyl, n-butyl, iso-
butyl, sec-butyl, or tert-butyl. Examples of such alkoxy groups include methoxy,
ethoxy, propoxy, iso-propoxy, butoxy, iso-butoxy, sec-butoxy and tert-butoxy.
35



3-[4-(5-{3-Chl oro-4-[ (1-net hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol -3-y1)-1Hind

ol -1- yl]propanoic acid

3- [ 4- (5- {WwoChésn7es26- [ ( 1- met hyl et hypoxy] - 3- pyri di nyl) . - 1p2T4APectadsasdl - 3-y1)

-1Hindol -1- 20yl ] propanoic acid

345, (5 (3G O 45 bt rb ol B bUISINA Lydlonfix g@ashyiSand) - 171 nd

25( 5- { 5[ 4cysthheyyl- 5- (tri fl uoronethyl)-2-thienyl]-1, 2, 4-oxadi azol - 3-y11-1Hin

dol-1-ypacetic acid

343- bronmo- 5- (5-{3-chl oro-4-[ (1-nmet hyl et hyl ) oxy] phenyl1}-1, 2, 4- oxadi azol - 3-y1

) - 1Hi ndol Suitaflg @mﬁa@igallgyl@m qroggs include cyclopropoxy, cyc obutoxy cyclopentoxy

545- (55{3aﬁ@l:ﬂﬂéhe§'< |[))Q32L met hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y1)-1Hind
ol -1- yI]pentan0|c aci d

445- (5-{3-chl oro-4-[ (1- et hyl et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) - 1Hi nd

ol -1- 35y
445~ ( 5- {3%2‘?%?@8*6?’[ 268 form, Mt re‘Z%ESyi eyt Bl (G 228" 5h- 11+ i ndo

| -1- vyl nmu P& skine éi&,a@d the term halo refers o the %aﬁogen fluoro (-F), chloro (-Cl),

(2S)-3- [Sb&ﬁ“ﬂ%ﬁgghpbgo¢|[(l met hyl et hyl ) oxy] pheny1) -1, 2, 4- oxadi azol - 3-y0-1
H i ndol - 1- 5yl nmet hy %ropanm c acid

2 2- diQ‘rethyl 3-(5-{5-[4-phenyl-5-(trifluoronethyl)-2-thienyl]-1, 2, 4-oxadi az

-3-y1)
1035 (5115 0 OFSrast' MGty of by SuAshang HIch SpISes ae o6 mofe gy

ndol - 1- ylpeterpagorgs t Whemjbq; tﬂjmﬁ‘@ﬁﬁy Eprepents a 5 membered group it contains
4 [4-(5: {g YDA Léléctgafffﬁaw 8t Wb) 8k ¥btionkilg cBntaiad if@aR -13wyd) - 1H i nd

-1- yl]butanoic acid
3 [ 5- (5- { Bilregematoms; whm%wewhgﬂpy%@y]%émmbqw anaupxibeerfzips fremyt) - 1H- i nd

ol - 1-1y1 | iy 8RARYeh A6ind. Examples of such 5 or 6 membered heteroaryl. rings include
3-[4-(5-{3-cy a@ 4?? -mat% P ) oxy] phenyl)-1, 2, 4-oxar3(§| azgol 3-yl)-1Hind

ol -1- 20ypyrmlyjpgjﬁ@plyl é@a@azolyl tetrazolyl |m|dazonI pyrazonI isothiazolyl, thiazolyl,
3-(4-{9[ 2|s€>§(£ioi}JI UQRQZEWI hykdgidzdh PRGAYANL] rutarda, 4 tReAAT BFRlyt, Spyrhiaihtt; | ndol - 1-

yl ) propano ic ac

253- ( 4- { 5pwagipy) @H@%?'ﬂy@n@ttf'@&'m){mromt hypphenyl ] -1, 2, 4- oxadi azol - 3-y1}-114-
i ndol -1- yOpropanoic acid

3-(4- £544 [ (1- met hyl et hyl ) oxy] - 3- %tl’lﬂ uoromet hyl ) p henYI] 1, 2, 4- oxadi azol -3
-y1) - 44 nHblcertaiy oy Bpasnieoundp dof3prmula (1), dependent upon the nature of the

substituent there are chiral carbon atoms and therefore compounds of formula (l)
may exist as stereoisomers. The invention extends to all optical isomers such as
stereocisomeric forms of the compounds of formula (l) including enantiomers,
diastereocisomers and mixtures thereof, such as racemates. The different
25  stereoisomeric forms may be separated or resolved one from the other by
conventional methods or any given isomer may be obtained by conventional

stereoselective or asymmetric syntheses.

Certain of the compounds herein can exist in various tautomeric forms and it is to be

30 understood that the invention encompasses all such tautomeric forms.
Suitable compounds of the invention are:

3-(5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
35  yl)propanoic acid



[4-(5-{3-chloro-4-[(1-nethyl et hyl )oxy] phenyl1}-1, 2, 4- oxadi azol - 3-y1) - 1Hi ndo
| -1- ylacetic acid

[ 4- (5-{ 3-wpanes/t4§2( 1- net hyl et hyl ) oxy] pheny1} - 1, 2, 4- oxadipaz@P2@7pdd18dH i ndol
-1- 35yl acetic acid

3-(4- {5[2316 E&'ﬁ) @hl%rcLHr[('1frhé'1ﬂ9|8ﬁ'i§i)&b§/']aheﬁy|§”1}%‘"@Byéobralz]d-éy% fH-mygdi-azol - 3-yl1}-1

Hindol-1- 'y anol c
4-[ 4-(5- {ﬂ]mﬁwwwf{(l rret hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) - 1Hi nd
ol -1- 5y|]butan0|c acid
4-[14-(5-{3-chloro-4 é_lrlfluororrethp henyl) -1, 2, 4- oxadi azol - 3-y1)-1Hi
ndol - 1- yB-][%@thg}ﬁ@SdS;{ icgloro-4-[(1-methyle hyI)oxy phenyl} 1 2, 4-oxadiazol-3- -yl)-1H-

10444-4 5- {nﬁoPM/ gpeﬁw[,((gmgmt hyl et hyl ) oxy] - 3- pyri di nyl}-1, 2, 4- oxadi azol - 3-y1
)-1Hindol-1- vy utanoi c acid

4- (4-{5[4-phenyl-5-(trifluoronmethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1Hin

dol -1- vy i o a
a0 15 200 R o oo R S BRI ey B A Y 1 ntor- -

y1) but anoingdoktiigpropanoic aCId

3-(4- {5[4 (nethyloxy) 3-(trifluoronethyl)phenyl]-1, 2, 4-oxadi azol - 3-y1}-1Hi
ndol - 1- 20yl ) anoic acid

4- {44@(3%% Ehﬂy (-Prriflaoresetiv) pd-tignyil-d)d/4-pkedigzo)-34121 Hingebtti azol - 3-y1] -1

H i ndol- yc acid

254- { 445- %?Sdfcyano 47 {[(15) 1- met hyl propyl ] oxy} pheny1) - 1, 2, 4- oxadi azol - 3-y1]
-1H i ndol- 1- yIIbutano!c apiq ) .

3- (4-{5[ 338 ,glgyég Enfofo-Ri@FLLAINMBthY RREBNA Y, 2 4%5x88BIb18%H)-1 Briddor-1 1 H- i ndol- 1-y

Opr opanoi c_acl

3-{445- (4¥|W@H>35Wé3x§ﬁld3 et hyl pheny1) -1, 2, 4- oxadi azol - 3-y1] - 1H-i ndol1-1-yl | pro
panoi g5 aci d

3-(4-{5[5-chloro-6 rrolidin 3-pyridinyl] -1, 2, 4- oxadi azol - 3-y1}-1Hi
ndol - 1- 38y4 Xfpf:‘bﬁalﬁm ﬂ;[ dnethylethy oxy]phenyl} 1,2,4-0xadiazol-3- -yl)- 1H—|ndol 1-

444- (5 {3y 0140 Md’L met hyl et hypoxy] phenyl1} -1, 2, 4- oxadi azol - 3-y1) - 1Hi ndol
-1- %/anm c acid

404- (4 {5[ 3-chl oro- 4- (2- net hyl propyl ) phenyl] -1, 2, 4- oxadi azol - 3-y1} - 1H i ndol

-1- yOout 3Nk £ (Reh@ro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
20  yllpropanoic acid

3-[5-(5-{3-chloro-4-[(1-methylethyoxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-yl]

propanoic acid

25  (5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-yl)acetic

acid

3-[3-bromo-5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indol-1-yl]propanoic acid

30
5-[5-(5-{3-chloro-4-[(1-methylethyoxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-

yllpentanoic acid

4-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
35  yl]butanoic acid



3-(4-{544-(2-nmet hyl propyl)-3-(trifluoronethyl)phenyl]-1, 2, 4-oxadi azol -3-y11
-1H i ndol- 1-yppropanoic acid

54- (4- { 5[8oayeno4sti ( 2- met hyl propyl ) pheny1] -1, 2, 4- oxadi aralrEP200tjo64iBs | ndol- 1
- yObutanoic acid

:m{MS (225526103 niBHoPNR N St stily foxfToRSAM- A2 Al sxduialilddy ). AAAAadk-1y | | but anoi ¢
103- ( 3- Chyltruamiq &fidi- pheny1- 5- (tri fl uoromet hyl ) - 2-t hi eny1] - 1, 2, 4- oxadi azol -
3-y1l1-1 indol- 1-yOpropanoic acid

3[ 3-chl oro- 5- (5- %3 chloro-4-[(trifluorometh pox ] phenyll-1, 2, 4- oxadi azol - 3-

y1)-1 Hi nES)-= 3;1-_[55,( ]{ﬁ-,ch@gaﬁﬂ)mCmgt@ylgthygoxy]phenyl oxadlazol 3- yI) 1H-indol-1-
3-(3- cgﬂ 0?@2571&%&069:‘185906 (propyl oxy)phenyl] 1, 2, 4- oxadi azol - 3-y11-1Hind
ol-1- panol c acld

3-(3- chloro 5-{5[ 3-chl or o- 4- (et hyl oxy) phenyl1] -1, 2, 4- oxadi azol - 3-y1}-1Hi nd

0l-1- 20y acisd 0.

ENERT i R R e B S ST

- y1HHI ndolndgzLWerma@ acid _ _
253- (3-chl oro- 5-{ 5[ 3-chl oro- 4- (et hyl oxy) pheny1] -1, 2, 4- oxadi azol - 3-y1}-1Hin
dol - 1- yOpropanoic acid

343- cH or &-[5(%-63-CBloeyy 4nhid-methylethireexrinhennyi dr pyitiaret B-yil; 1H-indelk dll-az ol - 3- y1)

- 1Hi ndol V- 30
3-(3-chl orég dSIr?%@BB%Pﬁ?Ig%gq(t rifluoronethyl)phenyl]-1, 2, 4- oxadi azol - 3-y1}-

1H i ndol- 1- yOpropanoic acid

R G

3-(3-chl oV'BlLElﬁr{C’Bl?@d(rret hyl oxy) - 3- bi phenyl y1] -1, 2, 4- oxadi azol - 3-y1}- 1Hi ndo
| -1- y£propanoic acid
3- (5- {5[6([tr|fluororrethyl)-3 bi p K -1, 2, 4- oxadi azol - 3-y1}- 1H i ndol- 1-
y1) pr opan61 2-(&%&3-eyano-4-[(1 methylethyl)oxy]p enyl} 1,2,4- oxadlazol 3-yl)-1H-indol-1-

53-{545- (%&Q&{%k&dhl enyl)-1, 2, 4- oxadi azol - 3-y1] - 1H-i ndol1- 1- y1} pr opanoi c
acid
3-{3-chl oro-5-[5-(4-cycl ohexyl phenyl) -1, 2, 4- oxadi azol - 3-y1] - 1H-i ndol- 1-y1}p

ropanoi ¢ ggids 3¢ ano-4-[(1-methyleth | henyl}-1,2,4- oxadlazol 3-yI)}-1H-indol-1-
103- ( 3- chlgsg)rgs- - yS 4-11 uyor03|/o e¥1]>91 -y-pyrl di nyl ] y% 4- oxadi azol - 3-y1}-1

H i nddd - 1yl]propan0|c aC|d

3-(4-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-yl)propano

ic acid

25  3-(4-{5-[4-cyclohexyl-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-

yl)propanoic acid

3-(4-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-
indol-1-yl)propanoic acid

30
[4-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
yllacetic acid
[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-

35  vyl]acetic acid

10



yppr opanoi ¢ aci d
3-(3-chloro-5-{5-[6-(4-fluorophenyl)-3-pyridinyl]-1, 2, 4- oxadi azol -3-y1}-1H
i ndol - 1- wppoepems2ic aci d 15 or pharmaceuti cal | y accept abirEps@issisher eof .
Pharmaceutical |y acceptabl e derivatives of conpounds of fornula (I) include
any phar I ter of a
compound o Sttorue 2 LRy o R doP BRI e i s
capabl e oﬂﬂﬁPQQHQﬂ¢R¥i(dlrectly or indirectly) a conpound of formula (I) or
an active netabolic or residue thereof. The conpounds of fornula (I) can
formsalts. It will be appreciated that for use in nedicine the salts of

t he conpofri¢$s- &Chlgrnorm[(irn(qﬂ)y@hmﬂxwpb@mﬂﬁhh?ﬁw@dtazglaﬁ Y- 1Psne@idept abl e.

Sui t abd e ﬂﬂﬁ Jmeestically acceptable salts will be apparent to those
skilled | the art and i nclude those described in J. Pharm Sci., 1977, 66,
1-19, such as acid addition salts formed wth inorganic acids e.g.

hydr ochl opirg r Rl and organic
acids e. ga|[ s ﬁg% fmngﬁj%r%meﬁw)bﬁy]p@u%é 1526? é?@?&g%%)‘aﬁ g@:ogq benzoi c,

p- toluenesulfonlc met hanesul foni ¢ or 30 napht hal enesul fonic acid. Certain
of theyco one or
more Shu ”’?ﬂg@ﬁm R e T Bl M e s
scope all p033|b e st0|ch|onetr|c and non-stoichionetric fornms. Salts may
al so be p NE G i ng i norganic
bases andaﬁﬁgggfpiggées %g%ﬁﬁ%ﬂ%&f?%k% @?éﬁ??ﬁ%&%ﬁﬁ??ﬁaggggarﬂcIude

35al ujg nu ammoni um cal cium copper, ferric, ferrous, lithium nagnesium
mangani c RTY: t Salts
dor ved 1 o palRBRIE F&“@%@%‘%‘?"Aﬁ?ﬁ%"g@;ﬁf TR BRI 3 o
prinmary, secondary, and tertiary am nes; substituted am nes including

nat ur al | y5Q AL {rfdinauRAlL (Wh@ﬂm?éﬂﬁ%ﬁenﬁ]nﬂﬂy& sz PeSH- R LL Cul ar

phar maceutical ['y accept’abl e organi ¢ bases 1 nclude arginine, betaine,
caf f e?he, Yiiepanes aqd N' - di benzyl et hyl enedi ami ne, 5 di et hyl ami ne,

2-di et hyl am noet hanol , 2-di net hyl am noet hanol, ethanol am ne,

et hyl enedi am ne, N-eth | - mor phol i ne, N-ethyl pi peridine, glucam ne,

0l Uosan -t bexaaprel (TRydr R RHPREY ISRy T 2ei-RadaZpb iyt - indo
nethylglu&ﬂﬁbW@nmﬁﬁp@hollne pi perazi ne, piperidine, procaine, purines,

t heobrom ne, triethylamne, trinmethylamne, tripropylam ne,

tris(Hydr 67{91ﬁ%f319y57“9rﬂ ﬂiﬁﬁéﬂﬁaﬁéylpmvl@xy}%ﬁ*éﬁ Apt-pxagiazot BrylliTHkiedol1 0 sal t s
may al so bg nbQLAGE skigom basi c i on exchange resins, for exanple pol yam ne
resins. ﬁ he conpound of the present invention is basic, salts may be
prepared fron1pharnaceutical|y accept abl e acids, including inorganic and
organi ¢ agi&l$s [ N-AC- &Eeﬂud?ﬁJl)%ﬂ@nﬂ]C?E '4Coxa9%95|331ﬁ§whf|%lqayl);a?dbéﬂbﬁ&

canphor subfigni ¢, citric, ethanesulfonic, ethanedisulfonic urari c,

gl ucogpc, glutamc, hydrobronlc 15 hydrochloric, isethionic, |lactic,

mal &i ¢, mlch G5 (ATBARSIOLA.3-SRYDAARAL £ A Goiasl ;ﬁ}mm Gy |}P%B596.E‘e”' c,
phosphorlc propionic, succinic, sulfuric, tartaric uenesulfonlc

aci d, andagifle |ike. The conpounds of formla (1) may be prepared in
crystalllne or non-crystalline form 20 and, if crystalline, may optionally
be hydrated or solvated. This invention i ncludes within its scope

st oi chi omBtifle[hyerattes!-proliginyBayridisy vt 2 4-axpdiazapautids-iedalt i ni ng

vari apd e ?ﬁgg Mrdicdciyat er and/ or sol vent. I ncl uded within the scope of
the invention are all salts, solvates, hydrates, 25conpl exes, polynorphs,
prodrugs, radiolabelled derlvatlves stereoi sonmers and optical isoners of
the conpoynglss ef brfoﬂ{omlt(%nééthylethyl)oxlbehényl}f«lﬁ DEExRRPBES-y! T)11'114 |ﬁdb|ﬂ1\lent' on

provi des processes for the preparation of a conmpound of forrmula (I). In one
aspect t helugaRsbue@d of fornula (1) can be prepared 30by the process in
Schenme | where A, Z, Rl, R2, R7 are as defined for formula (I).

40  4-(4-{5-[3-chloro-4-(2-methylpropyl)phenyl]-1,2,4-oxadiazol-3-yI}-1H-indol-1-

yl)butanoic acid

11



WD 20081074821PCT/ EP2007/ 064185 Vi Schene | The first step of the
process (Il to Ill) is carried out in a suitable solvent, such as nethanol
or et hanovoaneb/i7ss2heated to a tenperature such at 50- 80 PCI/HPROW I0et18RCcONd 5
step of the process (Il to V) suitable reagents include EDC HCl and HOBt
in a solv ; L e and 90 C
5 S0l enk SR ol SRS Ach eeno R LEIRa e and 80
by treat nment Wit?1 the carboxylic ester of (1V) and sodi um et hoxide in
ethanol in a mcrowave reaction at a tenperature such as 120 C. In the
third step (Vto VII) a base such as 10 cesium carbonate or alternatively
pot ass? unfdatbbherasords(ZavettyRrpybpenybded. fonadiazol-Beyibdingddl-& t her
convent i olutgnait acidi ng a ni crowave reactor to a tenperature such as 140 C.
The fourth step of the process éVII tol) is carried out in a suitable
sol vent  $4dtd-e&cypsortabipheriyl)al 2 4raxadiazelt 3yl Hantsl-1TalBuigagicissidcar ri ed out
at either roomtenperature or elevated tenperature such as 40 or 50 C
Conpoyhds 204 _ L@ =€ 12 ,q;_mw__-'ll_ ikabl-e.n_ymy be
pr epaw}ed _%3§g‘%gur@t[ﬁé’gé”@ggéﬂ%@gﬁ?n t he Iﬂ@éf%#%@algg&ggﬂ}ﬁ prepared as
descr i bedindal-t-Merrepangieatident al section. Bromides of fornula (VI) are
either comercially available or may be prepared by using nmethods descri bed
inthe literature or using the nethods disclosed. |In another aspect the
pr epar at i é13-6hlogp-2dvrpbemerodt-l(frigueramethyl)pxydeirentye- 14 psadiazaby-yDo1 he process
in Scheme; bW Z.idRl, R2, R7 are as defined for formula (I). In the
first Steghblhﬁ@%g%ﬁ%cﬁa?ﬁ to VIIl) can be heated to 80 C. The second step
of th&® process (VIIl to IX) is carried out in a suitable solvent such as
et hanol ogr_aa 181z _ral, 1k 9 RELESS-S VK 1Linybil). requires
am de cougl(?ﬁglla?d;gé%m Qﬂcs)rrg?h(@%ﬁ% pl?llfglr]%gg%ﬁ%?)t inI éa!y 3%’3‘8?&" 1)such as DMVF
at a tenp¥bripRA®IGRGdeen room 15 tenperature and 120 C. The fourth step of
the process is carried out in a suitable solvent such as ethanol or
met hanol . Conpounds of fornula (1V) are either commercially avail able, may
d3-gBIo

be preparé P [hrehlereds (rariByexrienvi- lihéoxadiazohButle! ibindelir be pr epar ed

as deggri by -éhotich&i' xperinmental section. Bromdes of formula VI are either
comer Ci aweo%vai I alfe or may be prepared by using nmethods 20described in

the literature or by the nmethods disclosed. 25
3-(3-chloro-5-{5-[4-(methyloxy)-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yI}-1H-

indol-1-yl)propanoic acid

25  3-(3-chloro-5-{5-[3-chloro-4-(ethyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-

yl)propanoic acid

3-[3-chloro-5-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1H-
indol-1-yl]propanoic acid

30
3-(3-chloro-5-{5-[4-nitro-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-

yl)propanoic acid

3-[3-chloro-5-(5-{4-chloro-3-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
35 indol-1-yl]propanoic acid

3-(3-chloro-5-{5-[6-(methyloxy)-3-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-

yl)propanoic acid

12



30 35 Schene I 5 In cases where the substituent R7 in formula | is a
chlorine atom attached to 0-3 of the indole ring this may be introduced in
a nunber wO 20@yw4s2int ermedi ate (V) in scheme | where R7PeTHPasud/oREss R2 and
A are defined as in fornmula (1) nay be treated with N-chlorosuccininmde in
di chl oronet hane to generate the 3-chl oro-conpound 10( Va) \/\hi ch can then be
converted tgé_% as described in schenme | (Schene I11)

2008107483 PEFIEMFooTorodhylss-bitga -1 12.4-oxadiazg!- §79(|}t1é+wd@|r1réll)rgfopaﬂ%3

i nternedi gtig (11) where R7 = H may be chlorinated by treatment with

N-chl orosuccinimde in DVF to generate a 3-chloro-indole (11a) which can be
converted to a conpound of structure (lI) as described in schene Il (Schene

V). SghegBs i/ {bhenyl-2-thienyl)-1,2,4-oxadiazol-3-yl]-1H-indol-1-yl}propanoic acid

3-{3-chloro-5-[5-(4-cyclohexylphenyl)-1,2,4-oxadiazol-3-yl]-1H-indol-1-yl}propanoic

acid

10  3-(3-chloro-5-{5-[6-(4-fluorophenyl)-3-pyridinyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-

yl)propanoic acid

3-(3-chloro-5-{5-[6-(4-fluorophenyl)-3-pyridinyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
yl)propanoic acid
15

or pharmaceutically acceptable salts thereof.

Pharmaceutically acceptable derivatives of compounds of formula (1) include
any pharmaceutically acceptable salt, ester or salt of such ester of a compound of
20  formula (1) which, upon administration to the recipient is capable of providing (directly

or indirectly) a compound of formula (I) or an active metabolic or residue thereof.

The compounds of formula (1) can form salts. It will be appreciated that for use in
medicine the salts of the compounds of formula (I) should be pharmaceutically
25 acceptable. Suitable pharmaceutically acceptable salts will be apparent to those
skilled in the art and include those described in J. Pharm. Sci., 1977, 66, 1-19, such
as acid addition salts formed with inorganic acids e.g. hydrochloric, hydrobromic,
sulfuric, nitric or phosphoric acid; and organic acids e.g. succinic, maleic, acetic,
fumaric, citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or
30 naphthalenesulfonic acid. Certain of the compounds of formula (I) may form acid
addition salts with one or more equivalents of the acid. The present invention
includes within its scope all possible stoichiometric and non-stoichiometric forms.
Salts may also be prepared from pharmaceutically acceptable bases including
inorganic bases and organic bases. Salts derived from inorganic bases include
35 aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium,

manganic salts, manganous, potassium, sodium, zinc, and the like. Salts derived

13



[11la Where R7 = Br the internediate (V) where R7 = Hand A, Rl and R2 are
as defined in fornmula (I) may be brom nated by treatnent wwth Br2 in DVF to
gener at e Wohposmntes2e R7 = Br (Schene V). 15Schene V VYO1/HPROCMEASS Wher e
Rl is a phenyl group it is possible to introduce this group by a

Cross- COuﬂbﬂn%aFrﬁé‘Séu‘tleélly%c@ptﬁﬁg%‘?é’é}ﬁic Rised it dedd s Wk br%‘érﬂ@?&?ﬂ%@ Vila

(Schene VI) and R7 are as defined 1 n fornul d Ar is
optional | yn%d%@m amt@Spﬁéhgtltuteﬂ AMipeR dnayding desirglyi chttﬁrlrtg)ﬁ*pbsjwdecﬂ I n

this tr anﬁ%ﬂ{egméh@'%%/clw 4 8in8s. gr%u@r%ﬂné?eolﬁégg) g%:\é/ﬁfaf)% ﬁ’\’f’soa%9§

cross-coupling reaction to occur, Y is I odi ne or
trifl uorormwﬁane@rllnﬁrtmat@t@m@ t heffeing, al ma p&lll‘ﬂat!i?&ﬂlm/lgb\é!@h@@a@u&h as

tetrakg st Eh'elfﬂ1 {1&“0 eﬂétﬂ@a%deﬂ@inkﬂ Ob.dir ylah‘f"r%%ma%ﬁ agfhahyiBiniRl, | Y

carried out evat nperature. Schene 10 VITVila I'n cases where
Rl is an alhumydlgmmp N-gdyl-aorehoting,y N-ethylpippddine. oﬁUdlca'tﬂHﬂ@ agluqusa@ut@st i t uent

can be i nhiagHeed, Jgﬂ ng@&o%‘ﬁwb‘ﬂaﬂfl?é Orly?élﬂéa MdthQaEdmiRe, Qghéipféfp‘ 15 Z,

R7 and R2 are as I'n fornu 0 generate a conpou onul a
VIl b wher @Ipsajazmeoplapuq;ne (FSe¢atR: PVIINgs, thwbrcrmlgectag@ywrmrse methygemesuch as

i odi ne. réd‘;‘/f’a%hé’”tn dfR rﬂgfhggélrﬂﬁgm'efhaﬂe TR, ﬁ&hﬁt‘é%l)sé’rﬁﬁtr%shkgv': in the

presence o a "base suc as ota um car bonat e. 20Schene VI VIIVIIb In
certalth casésmay also pedeimsidelrery t@ﬁl@ylpateécfﬂmeu raias. niot iejareplierRityamins/) wher e

R, R2, Rfgdm. Wﬁierﬂh%rc%n‘%%uwa t'ﬂ@%réé%nf W/éﬂ’lioﬁ i Fés@'s"af@Ha dptr%p’f@(ﬁ boxyl i c

aci d- substltut ed al kyl brom de generate the final Wi t hout
t he need frem r&\aﬁpmwltlyaiysacg@régbles&dén@cIWIng)norgﬁr&martoa@pem@%@ﬁ§|uclﬁ hi s

transfor mpLikon jheugesi duaticar BeRAh8sulfonic, benzoic, camphorsulfonic,  citric,
ethanesulfonic, ethanedisulfonic, fumaric, gluconic, glutamic, hydrobromic,

15 hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic,
pamoic, pantothenic, phosphoric, propionic, succinic, sulfuric, tartaric, p-

toluenesulfonic acid, and the like.

The compounds of formula (1) may be prepared in crystalline or non-crystalline form,
20 and, if crystalline, may optionally be hydrated or solvated. This invention includes
within its scope stoichiometric hydrates or solvates as well as compounds containing

variable amounts of water and/or solvent.

Included within the scope of the invention are all salts, solvates, hydrates,
25 complexes, polymorphs, prodrugs, radiolabelled derivatives, stereocisomers and

optical isomers of the compounds of formula (1).
In a further aspect, this invention provides processes for the preparation of a

compound of formula (1). In one aspect the compound of formula (I) can be prepared

30 by the process in Scheme | where A, Z, Ry, R,, R7 are as defined for formula (1)..
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WO 20081074821PCT/ EP2007/ 064185 5Phar maceutically acceptable salts may
be prepared conventionally by reaction with the appropriate acid or acid
derivati weo 20¢s07p2tienci es and efficacies of the conpounagsTa@pr2aiios4iBhivent i on
for the S1P1 receptor can be determ ned by GIPyS assay perforned on the
human cl oned 10 recegptor as described herein or by the yeast binding assay,
al so described hepeil Conph@H &IClf of g (1) hate dencHi®kHEEkd agoni st
activity ayct he=81PI|receptNaHCOsi ng funglti onal Bssays dé3BTi BMF herei n.
Conpounds o? H) andtheir p@g@v: Q acceptabi»e_salts are
therefore 15\, ¥se in the pg@at ment \d Ntr di sorder] which are
medi ated via the S1AHL receptor. In particu™ad4 he conpounds o ormula (1)
and their pharmdgeutically acceptable salts gre of use i e tr4t nent of
nul ti pl e sclerosis, autoi mune diseases, chroficllinfla di sorders,
asthma, inflammatory neuropathies, arthritis, transplantaton, Grohn's

di sease, ulcerative colitis, lupus erythematosis, 20 psoriRgsis,

i scheni a-r epecfusi Prfnjury, solid tumbfsiOand tumour netastasis, diseases
associ at ed 2 ascul ar Bifeases, pain conditions, acute
viral diseg i @ bowel condit+ems, insulin and non-insulin

dependant diaffetes (h BH referred to the "Di sorders of the

I nvention") . R251t is to\eZunderstood thBr"tr¢at rr;q;\l as used herein

i ncl udes prophyl axiyg as vell as al | evi ati onZof &ex’abN shed synptons. Thus
the invention also providé&s a conpound of fornmula (1) or a pharnaceutically
acceptabl e salt thereof, for use as a therapeutVic substance, in particular
in the 30 treatnment of the conditions or disorders nediated via the Si Al
receptor. 1In -artkgukpr t he iﬂyention provi des a conpound of formula (1) or

a phar macl | X acepta XSalt thereof for use gg Rabherapeutic

subst ance (Y | tigpl e scl erosi s, nune di seases,
chroni c i nfHe

er-N_ asf/hma, inflanmat ory neyropat hi es,
arthritis, Rjanspl antat / Cro s(gi ease, ulcerative colitis, |lupus
erythemat osi s, psoriasisg ischem a-reperkusion injury, solid tunours, and
tunour mnetastasis, \dl seaseés associated w th angi ogenesis, vascul ar

di seases, pain 5 conditions, acute viral diseases, inflammtory bowel
conditions, insulin and non-insulin dependant di abetes. The invention

further prowvides a hod of treatment of conditions or disorders in
mamal s i ns ychsycan be nediated via the S1P1 receptor, which
conpri ses , helsuff@rer a therapeutically safe and
effective a Nof flbrmula (1) or a pharmaceutically

th

acceptabl e s 7I'n and brpspect, t he invention provides for
the use of a conpound of Hornula (1) or a pharmaceutically acceptable salt
thereof in the manyfacturé of a medicament for use in the treatnent of the
conditions or disorders nediated via the Si Pl receptor 15

Scheme |

The first step of the process (Il to Ill) is carried out in a suitable solvent, such as
methanol or ethanol and is heated to a temperature such at 50-80 °C. In the second

5 step of the process (Il to V) suitable reagents include EDC.HCI and HOBt in a
solvent such as DMF at a temperature between room temperature and 90 °C or
alternatively PyBOP in DMF. Alternatively (lll) may be converted to (V) by treatment

with the carboxylic ester of (IV) and sodium ethoxide in ethanol in a microwave
reaction at a temperature such as 120 °C. In the third step (V to VIl) a base such as

10  cesium carbonate or alternatively potassium carbonate is used and the reaction may
be heated either conventionally or using a microwave reactor to a temperature such

as 140 °C. The fourth step of the process (VII to 1) is carried out in a suitable solvent

15



In order to use the conpounds of formula (1) and pharmaceutically
acceptabl e salts thereof in therapy, they will normally be fornmulated into
a phar macwotnesal74e20nposi ti on in accordance w th standar @acpEeeovaoeuss cal
practice. The present invention also provides a pharmaceutical conposition,
whi ch conpyd hsﬁ§ né’ehﬁéHHP%P%ﬂe%%ﬁvel QkHBAbRakd )maRf b& c@ﬂ%ﬁ”&ﬁ%téutﬁ@} Fdom
acceptabl e salt thereof phar maceut | cal acceptabl e carrier or

exci pi ent terr||per@tumprtq@/ratqjstg@@pratmrﬁ@um asépor WIVQntl on provi des a process
for prepa t ymxing a
conmpound g?ﬂgggwﬁﬁgfgﬁﬁ@H(hB%he%ﬁﬁ?ﬁ%%ﬁﬁ??gﬁ%Qﬁa%%%i?ﬁ%kﬁe s§#§&PEereof and
a phar macesing mthgd%@@@ﬁ %llretf@mmaéuremf @ncbq)|pé&nare aplgperipeduniteel

CONMPOSS {1 Boddimdnist SEBYSHN B Y Rl RiIRY (VIF Rl &GiRRF BEmRer @-1&1[" e op Ui t abl y
at anbi ent tenperature and atnospheric %ressure IS usua ted for 30
oral, parBRyderepared @dtt@lngaaﬁﬁhﬁd%ﬂe%qnb% inathe, Ilt%rgtug@@husmyﬂeb@e hads he form
of tabletgsdgggﬁules oral liquid preparations, powders, granules,

| ozenges, reconstitutable powders, injectable or infusible solutions or
suspensi ons or suppositories. Orally adm nistrable conpositions are

general | ylrpgﬁatﬁér%ec@tﬁ&,%&t@.om Fenmshs diaomRli2l é&%@'p?é lgdd p may be
in unit dose form and contain conventional exci |ents as bindi ng
agent 80 ( ethg. prpeasgdn &phwgélthﬁie fel. Bi.drx Ry aﬁbwdefmdﬁyrrfuoanwadhelndhe

hydr oxypr ﬁ@ygtergs%gwlegﬁiomh%60nl EAA 'b@rr%a(é?d & 136 agt @ﬁ&seew %Pyo?ttﬁé line

cel lul ose or cal ci um hydrogen te); tabletting |ubrican g.
magnesi unPcess afle to %)l ig C@rrrles':hqut ms@ summeﬁ ﬁ@'é@ﬂtéﬁ@% a@eetfganOb@lt a\ptina@@hr ch or
sodi um st %ﬁlfh iy é/t@ Iolf %@Eroc@&d ﬁctﬁe\ﬂgqgﬁlﬁre‘éeérﬁb@%oﬁﬂﬁ’l@tr%aé@ntg su§Pds um

| auryl sul phate he ta coat ed accor to” met hods wel |
known in ﬁB@nhi@ p%ﬁ%te@tﬁc@llvem éé@h @6. DidF aat @ltqmpgraglf@ﬁ%@r“&%fbﬁ@%y be in
the {95 imndRUrPANREE:CAFME RN bt mesd.lé&g,e% BBic8 Yuij 9RBiraignl si ons,
syrups or elixirs, or may be in the form of

reconst i t BOIVeM WN$haﬁa@@ﬁn@rObﬂW@ha@hlKéﬁ“@uv@hﬂﬁl ”B@ﬁoﬂg)6¥@ eithgeh | i qui d
10 Prepar aihRRRidIpY afABbR! &P heCRidRal [3dtiing VRBmBHE iABisue RENAE N
agents (e.g. sorbitol syrup, | ul ose derivatives or rogenat ed edi bl e
fats), enﬁleéatlﬂrymgwad@mrgpqréd gas qeé@nttem iR the exeertmental %%%@ﬁ@@@@s\%hl cl es
(whi ch may,qniel \Vldﬁreeéﬂthgrl 5'0rﬁ’r'nl9§:lam y Sva P8 By Ibe &bbé/re@%glelfsﬁwg t’ﬁ%ﬁ%ﬁs al cohol
or fractionated vegetable oils), preservatlves (e.

pr opy2Q p- A§eABRY BERS digratyregyr bydheymethads discloged, | f deS|red 15 convent i onal
flavourings or colorants, buffer salts and sweetening agents as

appropri ate. Preparations for oral adm nistration may be suitably

fornmul ated to give controlled rel ease of the active conpound. For

parenteral adm nistration, fluid unit dosage forns are prepared utilising a
20 conpound of the invention or pharmaceutically acceptable salts thereof
and a sterile vehicle. Fornulations for injection may be presented in unit
dosaggsforme.g. in anpoules or in nulti-dose, utilising a conpound of the
i nvention or pharmaceutically acceptable derivatives thereof and a sterile
vehicle, optionally with an added preservative. The conpositions nay take
such forns as suspensions, solutions or 25 enulsions in oily or aqueous
vehi cl es, and may contain formul atory agents such as suspendi ng,
stabilising and/or dispersing agents. Alternatively, the active ingredient
may be in powder formfor constitution with a suitable vehicle, e.qg.
sterile pyrogenfree water, before use. The conpound, depending on the

vehi cB@ and concentration used, can be either suspended or dissolved in the
vehicle. In preparing solutions,

35
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30 the compound can be dissolved for injection and filter sterilised before

filling into a suitable vial or anpoule and sealing. Advantageously,

adj uvant sweuods/ass2a | ocal anaesthetic, preservatives anechmpb@iongsagent s

are dissolved in the vehicle. To enhance the stability, the conposition can

be frozen after filling into the vial and the water renoved under vacuum

Parenteral suspensions are prepared in substantially 35the sane manner,

except that the conpound is stghegwdeéd in the vehicle instead of being

di ssol ved, and sterilisation cannot be acconplished by filtration. The

conmpound can be sterilised by exposure to ethyl ene oxide before suspension
ehi cl e. 8 gﬁgageously a surfactaqi or wetting agent is

Y conposi YPOrPto facilitate unifera’distribution of the

ns may BMF ornul ated wiNG~ar=Qquepus qy oily bashHAd R |
[ al’so cont ai r—one>or_nore enmul @ entﬂ st abi | i sNalgCegent s,
dlsperS|-- agents, suspending gents t hi ¢ ng a aor colouring

hops may be forBiNat an aqu;ous or non- @’/EQUS %ﬁﬁ
conpri si ng? onegjjor nore disp rS|n@ ag st'abi | i sing agents, 1 |S|ng
agents or suspendi ng agents. Tgfy may also 10contgyn a preservatlve. The
conpounds of formula (1) or maceutical ly acceptable salts thereof may

al so be formulated in rectal compositions such as suppositories or
retenti on enemas, e.g. containing conventional suppository bases such as

cocoH ter or @iher gl ycerides. 15 The conpounds of fornula (I) or

phar mac i % .cceptable sal ts thereof —al so @eﬂﬁornulatgq as depot
pr epar a act i ng ¥&39R0Sat i on selad n|st-'as by

i mplFulN at § Ne"EEIe subcutanegusly or amusy WY\ or | by

i ntranusc |njedZ|o Thus, for eXanple, € conpoun i nvention
may be 20 f

exanpl e as akB emul si on n an a | 200l ) or ion exchapge resips, or as
sparingly sol ubl e derivati ves, exanpl e, as a sparingly~“sol e"@alt.

For intranasal,yadm ni stration, YQe/conpounds of fornmula (1) or S/J

phar maceutical Ty 25 acceptable SRl ts tler eof , may be fompul ated a

sol utions for administration via & suitable metered or unitary dose device
or alternatively as a powder mx with a suitable carrier for adm nistration
using a suitable delivery device. Thus conpounds of formula (1) or

phar maceutically acceptable salts thereof may be fornulated for oral,
buccal , parenteral, topical (including ophthalmc and nasal), depot or
rectal 30aaﬂymgﬁgrat|on or in@._ OFH]SUItRb|e for adm nistration by
|nhalat|0@0Q@ntnsuffl. (efthar through’the nouth or nose). The
conpounds—of—formi a pRar hgceuts y aggeptable salts thereof may
be formul ated for topisal"adn N st iNh thf formof ointnments, creans,
gels, lotions, 35pessarR§s aer 0so y dro ﬁ' eye, ear or nose
drops). G ntnents and creans may, exanpl e, HeHformul ated with an
aqueous or oily base with the additi'on of suitable thickening and/or
gelling agents. Qntnments for admnistration to the eye nay be manufactured
in a sterile manner using sterilisedq conponents. The conposition may
contaig fromO0.1%to 99% by wei ght, preferably from10 to

mul ated w suitable p ynerlcfﬁr hydr ophob ;;;E?Is (for

In cases where the substituent R; in formula | is a chlorine atom attached to C-3 of
the indole ring this may be introduced in a number of ways. Intermediate (V) in
scheme | where R; = H and Ry, R; and A are defined as in formula (1) may be treated
with N-chlorosuccinimide in dichloromethane to generate the 3-chloro-compound

10  (Va) which can then be converted to (1) as described in scheme | (Scheme ll)
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5 60% by wei ght, of the active material, depending on the nethod of

adm ni stration. The dose of the conpound used in the treatnent of the

af or enentwoneas/diseor ders will vary in the usual way w trCrEP2@e054085ness of
the disorders, the weight of the sufferer, and other simlar factors.
However, as a general guide suitablgnsijity doses nay be 0.05 to 1000 ng, 1.0
to 500ng or 1.0 to 200 ng and such un|t doses may be 10adm ni stered nore
than once a day, for exanple two or three times a day. Conpounds of fornula
(1) or pharmaceutically acceptable salts thereof may be used inggonbination
preparati ons. For(§x$gple the conpounds of the _igventi®aymay be used in

conbi nati g N h gyckospori A methotrexate, gterNod r gpanyci
15pr oi nflry\c el %ﬁ%no DAl Aor | ;
bi ol ogi cals ot h

bi tors,

igal Iy acb®¥@ conpg Nhe Vs
i nvention ahﬁo |nclude- gtopically-1la d conﬁpunds i 4f e identica
to those reci'ted in for as | and followi ng, but for the fac{ that one or
more 20 atons are repl acBd by an atom having an atonic mass or2 mass nunber
different fromthe atom c mass or nass nunber usually found in nature.
Exanpl es of isotopes\that can be incorporated i nto conpoungg of the
i nvention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine, iodine, and chlorine, such as 3H, 11C, 14C, 18F5
1231 and Anémam&aCMHprmmsdb&athhgwé§9ﬂﬂrhmwbchom%nﬂﬁbpheamuméwﬁhcalIy
accept abl g, ; j’ArBaPcC m.ﬁé" if BHI"r‘—‘p%“g';‘é Rerbfldt §%ﬂ o% Pnd‘bf%e Eaf)or\ﬁrﬁ‘i?ﬁ“d "6
i sot opes and/ or ot P SOt opes of ot her cat oms he scope of the
present i nweﬁe(bmabsmpamowswcmab(é)l aadd&sonmm@sh@ﬁetlhécfmm%t i nventi on,
for exanple those into which radi oactive isotopes such as 3H, 140 are
i ncorporated, are useful in drug and/or substrate tissue distribution 30
assays. Tritiated, i.e., 3H, and c&chemeiM, i.e., 14C, isotopes are
partiﬁylarly preferred for their ease of preparation and detectability. 11C
and 8F isotopes are particularly useful in PET (positron emni ssion
tonography), and 1251 isotopes are particularly usefuClin SPECT (single

photon em ssion conputerized tonograph all useful in_brain imging.
Furt her, substitunmn Jeavi er i sotopes suRllai e ium i.e., 2H,
i c advant ages res @

35can afford certai - greater

met abolic stability, exanpl e incr din vi e or reduced
dosage requi renents ang, hence, my be preferred some circunstances.

| sotopically | abelled anpounds of fornmula (1) and R¥Ilomnng of this
invention can generally be prepared by carrying out the procedures

di scl osed in the Schenmeg and/or in the Exanples be|iMl by substituting

a readily avail able isotopically |abelled reagent f a non-isotopically

| abel ed reagent. All publications, including but not linmted to patents and

pat ent aPWHe?@hb gy th&lntt&ﬁtne'dlété Whsvipe Rl Eigahd R”R%ﬁd h?faﬁ‘é Bs bemRyRer ated by
reference as 1f each individual publication_ were citically and

i ndi vi duafarpular(@i Bgy &g Qr@rn@@tqd@otf%maﬂtéﬁ'tfb§rzr'répé4 ﬁ@c&enﬁ@t@i(\fp)a@qr ®ough
fully setgforghscidige {9l | owi ng Descriptions and Exanples illustrate the
preparation of conpounds of the invention. Conditions, Hardware and

Softm?ge for Analytical LCVMS Systens

Scheme V
Br
O—N O\{\l
N S N\ A
N ’ N NH
NH Br, =
R, DMF 1
R2 Rz
V Vb
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15 Hardware Agilent 1100 G adi ent Punp Agilent 1100 Aut osanpler Agilent
1100 DAD Dectector Agilent 1100 Degasser 20Agilent 1100 Oven Agilent 1100
Cont r ol | ewo\bAdsanr7ss2Acqui ty Bi nary Sol vent Manager Wat er s PAT@PRA0Y/06a8D]
Manager Waters Acquity PDA 25 Waters ZQ Mass Spectroneter Sedere Sedex 55,

sedere Seflexs8e wheRdIR! B asﬁﬁé??gll gr%uB tuE’Bbé’sﬁEﬁé t&?ﬁ*ﬂ%dﬁ’ée hls3rd0Pppaidyare Vaters

MassLynx version 4.0 5P2 or version 4. m nut € nmet hod Col unm The
col utm useernlisg Heggioeren At Fempound @fhétrtmttrrén\éli é@msgeaeramvélﬁ @ceemeoyiin x 50mMm

The stati RlﬂérreyA pfleﬁz %er"ht b & éé g I fgf%&ﬂ) %%d&gllé’%ﬂfl@naﬁy subSHHROY's

sol vent Wat er ormec i c sol vent Acetonitrile +
0. 05% For nh@yAcprpW@t bwbywﬁb!s'géﬁ@ompom hola thiselepnstasmation, iyl isieegreumt i me.

5 such as B(OH), which allows the cross-coupling reaction to occur, Y is a group such
as bromine, iodine or trifluoromethanesulfonate and the catalyst a palladium species
such as tetrakistriphenylphosphine palladium(0). Such reactions are typically carried

out at elevated temperature.

Scheme VI

O—N R, O— R
@’(\N \ o Ar-M @z(\ {\l 7 o
J N_ /[< > N N, J<
R

10

zZ O/\ catalyst Ar b4

Vil Vila

In cases where Ry is an alkoxy group such as O-ethyl or O-isopropyl the alkyl
substituent can be introduced into a compound of formula VII where Ry = OH and A,
15 Z, R; and R, are as defined in formula (I) to generate a compound of fomula VlIb
where Ry = O-alkyl (Scheme VII). In this case Y is a halogen such as iodine. The
reaction may be performed in a polar solvent such as DMF in the presence of a base

such as potassium carbonate.

20 Scheme VI

O\N 7 O-N R,
@ 0 Alkyl-Y @,Q |

0\, O-Alkyl 2 No

2 R2

O

Vi Vilb

In certain cases it is possible to alkylate the intermediate indole (V) where Ry, Ry, R
25 and A are as defined in formula (1) directly with carboxylic acid-substituted alkyl
bromide to generate the final compound () without the need for a hydrolysis step

(Scheme VIII). A suitable base for this transformation is cesium carbonate.
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40 Tinme/ m n%8 03 WD 20081074821PCT/ EP2007/ 064185 0. 13 497 4.897 4.93 55.03
Fl ow rate The above nethod has a flow rate of 3ml/ m ns For 2 mnute
met hod 10wBabdasveEns21 WAt ers MassLynx version 4.1 Col um Phe/Erodoammigsed is a
Waters Acquity BEH UPLC C18, the dinensions of which are 2.1mm x 50mm The
stationary phase particle size is 1.711 m Solvents A : Agueous solvent =
Water + 0.05% Formc Acid B : Organic solvent = Acetonitrile + 0.05% Form c
Aci d Weak Wash = 1:1 Methanol : We@enstYldng Wash = Water 25 Met hod The
generic nethod usgd has a 2 mnute nugtime. Time [ min B R

(Ot 2 ST
N@H 0 N N A
R, Br\ZJ|\ R Z OH
Vv R, OH R,
Vi |

5 Pharmaceutically acceptable salts may be prepared conventionally by reaction with

the appropriate acid or acid derivative.

The potencies and efficacies of the compounds of this invention for the S1P1
receptor can be determined by GTPyS assay performed on the human cloned
10  receptor as described herein or by the yeast binding assay, also described herein
Compounds of formula (I) have demonstrated agonist activity at the S1P1 receptor,

using functional assays described herein.

Compounds of formula (l) and their pharmaceutically acceptable salts are therefore
15  of use in the treatment of conditions or disorders which are mediated via the S1P1
receptor. In particular the compounds of formula (1) and their pharmaceutically
acceptable salts are of use in the treatment of multiple sclerosis, autoimmune
diseases, chronic inflammatory disorders, asthma, inflammatory neuropathies,
arthritis, transplantation, Crohn’s disease, ulcerative colitis, lupus erythematosis,
20  psoriasis, ischemia-reperfusion injury, solid tumours, and tumour metastasis,
diseases associated with angiogenesis, vascular diseases, pain conditions, acute
viral diseases, inflammatory bowel conditions, insulin and non-insulin dependant

diabetes (herein after referred to as the “Disorders of the Invention”).

25 ltis to be understood that "treatment" as used herein includes prophylaxis as well as

alleviation of established symptoms.

Thus the invention also provides a compound of formula (I) or a pharmaceutically
acceptable salt thereof, for use as a therapeutic substance, in particular in the
30 treatment of the conditions or disorders mediated via the S1P1 receptor. In particular
the invention provides a compound of formula () or a pharmaceutically acceptable

salt thereof for use as a therapeutic substance in the treatment of multiple sclerosis,

20



030.131.597 1.9 97 2.0 3 The above nethod has a flowrate of Im/mn.
The injection volunme for the generic nmethod is 0.5ul The colum tenperature
I s 40deg Wbeodsi7dsatiecti on range is from 220 to 330nm QOpem/ERc@ens418ASS
Directed Auto Prep System (MDAP) Hardware Open Access Mass Directed Prep

' ”Stru”enéétomrﬂﬁrﬂétdlé’éaste?e cfh‘?érh@"“!nﬂ&mm]ato}%t Sl%érd@f%o %tﬂﬂiae”%fl&%métcﬁ} Vaters

2767 inject! l'ector 1 Waters Reagent nager croMass
Spect ronefl@mronattaeSS@ﬁhm@peféanspl@aatlénc@ro@t& csrhse@sea ulcgratiya scqhbist Wppdict i on UV

det ect or erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, and tumour

metastasis, diseases associated with angiogenesis, vascular diseases, pain
5 conditions, acute viral diseases, inflammatory bowel conditions, insulin and non-
insulin dependant diabetes. The invention further provides a method of treatment of
conditions or disorders in mammals including humans which can be mediated via the
S1P1 receptor, which comprises administering to the sufferer a therapeutically safe
and effective amount of a compound of formula (1) or a pharmaceutically acceptable

10  salt thereof.

In another aspect, the invention provides for the use of a compound of formula () or
a pharmaceutically acceptable salt thereof in the manufacture of a medicament for
use in the treatment of the conditions or disorders mediated via the S1P1 receptor
15
In order to use the compounds of formula (I) and pharmaceutically acceptable salts
thereof in therapy, they will normally be formulated into a pharmaceutical
composition in accordance with standard pharmaceutical practice. The present
invention also provides a pharmaceutical composition, which comprises a compound
20  of formula (I) or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier or excipient.

In a further aspect, the present invention provides a process for preparing a
pharmaceutical composition, the process comprising mixing a compound of formula
25 (l) or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable

carrier or excipient.

A pharmaceutical composition of the invention, which may be prepared by admixture,
suitably at ambient temperature and atmospheric pressure, is usually adapted for
30  oral, parenteral or rectal administration and, as such, may be in the form of tablets,
capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable
powders, injectable or infusible solutions or suspensions or suppositories. Orally

administrable compositions are generally preferred.

35 Tablets and capsules for oral administration may be in unit dose form, and may

contain conventional excipients, such as binding agents (e.g. pregelatinised maize
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101 Conmputer System Software M croMass MassLynx v4.0 Col um The col umm
used is typically a Supel co LCABZ++ col unimm whose di nensions are 1520mm

i nt er nal woanesess2Ay 100mMmm in Iengt h. The stationary phas®/Rpasiriocd1es size is
5pm Sol vents A. . Agueous sol vent Water + 0.1% Formc Acid B:. Organic

sol vent (5) mfn?I’rR%ﬁg o%néLQ)rOr%/on (;/Blrdﬁgpnéﬁiﬂeﬁlgo K&idHe (é%l V&%se‘ NECH

Wat er 80: 20 +5 ni um Acet at i nse sol vent =
DVSO 80: 10vcrocryataliieri selaseodr dejoium hudieoers ph@@phﬁ@),ut@ébtt@éd@f@?ﬂ@ (gm the

anal yt i Calnagﬁ&ﬁ%' %&tbrﬁ%lc‘%r ifag); %%’F?Qé’raﬁits%g B&tﬁfoes"ié h%?%(#lurlﬂ%‘(ﬁcﬁ

15-m nute runtinme h conpri seés m nut e |ent ol by a
5-mi nut e @'UPQIWfﬁ)W@sﬁCC&ﬁ@bleeW@tqw pO&ItaL§- ansasiuap lau ulphste)z dhetapled®or B VDP

2.0-2.8 rr%@%%o@te'}{%%c&d% %%Thd'o% v?eﬁ%n&mﬁ%n?al ﬁhéjr%(]:eul%% piichce. VDP

3.8-5.5 = 0% B of the ove net ave a flow rate of
20m/ m n. 35Alternative system,

Oral liquid preparations may be in the form of, for example, aqueous or oily
suspension, solutions, emulsions, syrups or elixirs, or may be in the form of a dry
product for reconstitution with water or other suitable vehicle before use. Such liquid
10  preparations may contain conventional additives such as suspending agents (e.g.
sorbitol syrup, cellulose derivatives or hydrogenated edible fats), emulsifying agents
(e.g. lecithin or acacia), non-agueous vehicles (which may include edible oils e.g.
almond oil, oily esters, ethyl alcohol or fractionated vegetable oils), preservatives
(e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid), and, if desired,
15  conventional flavourings or colorants, buffer salts and sweetening agents as
appropriate. Preparations for oral administration may be suitably formulated to give

controlled release of the active compound.

For parenteral administration, fluid unit dosage forms are prepared utilising a
20  compound of the invention or pharmaceutically acceptable salts thereof and a sterile
vehicle. Formulations for injection may be presented in unit dosage form e.g. in
ampoules or in multi-dose, utilising a compound of the invention or pharmaceutically
acceptable derivatives thereof and a sterile vehicle, optionally with an added
preservative. The compositions may take such forms as suspensions, solutions or
25 emulsions in oily or agueous vehicles, and may contain formulatory agents such as
suspending, stabilising and/or dispersing agents. Alternatively, the active ingredient
may be in powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-
free water, before use. The compound, depending on the vehicle and concentration
used, can be either suspended or dissolved in the vehicle. In preparing solutions,
30 the compound can be dissolved for injection and filter sterilised before filling into a
suitable vial or ampoule and sealing. Advantageously, adjuvants such as a local
anaesthetic, preservatives and buffering agents are dissolved in the vehicle. To
enhance the stability, the composition can be frozen after filling into the vial and the
water removed under vacuum. Parenteral suspensions are prepared in substantially
35 the same manner, except that the compound is suspended in the vehicle instead of

being dissolved, and sterilisation cannot be accomplished by filtration. The
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Waters Atlantis, the di nensions o

Waters 2525 Binary G adient Mbdule 40 Waters 515 Makeup Punp
Waters Punp Control Mdule Waters 2767 Inject Collect Waters Col um

Fl ui di cs Wanagar74821\\at er s 2996 Phot odi ode Array Det ect oPCTM@7964485 Mass
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30

35

ébm PGS &Iﬁét&%mf rm é{\éirrlﬁﬂtloJﬁ Sle&Rpdlng. Acid B: O
e Pty

Acetonltrl ormc AcClI

gani c

up sol vent = Met hanol

20 Needl e rinse soI vent = Met hanol Met hods 25There are five

met hods UE&ﬁ) erﬁ%%b%rr%lat%ﬁ%ﬁﬁ% Bérqhééﬂs Bﬁmﬁ%% QNahd W &rﬁlﬁ'alcg b

S-mnute runtinme conpri ses

ound of
m nut e

@ntalame@le By @od Bmlsiying a@gnismsBbiliging ;aaenise- depersingragentsn st ep.

suspending agents, thickening agents, or colouring agents. Drops may be formulated
with an aqueous or non-aqueous base also comprising one or more dispersing
agents, stabilising agents, solubilising agents or suspending agents. They may also

contain a preservative.

The compounds of formula (l) or pharmaceutically acceptable salts thereof may also
be formulated in rectal compositions such as suppositories or retention enemas, e.qg.

containing conventional suppository bases such as cocoa butter or other glycerides.

The compounds of formula (l) or pharmaceutically acceptable salts thereof may also
be formulated as depot preparations. Such long acting formulations may be
administered by implantation (for example subcutaneously or intramuscularly) or by
intramuscular injection. Thus, for example, the compounds of the invention may be
formulated with suitable polymeric or hydrophobic materials (for example as an
emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble

derivatives, for example, as a sparingly soluble salt.

For intranasal administration, the compounds of formula (I) or pharmaceutically
acceptable salts thereof, may be formulated as solutions for administration via a
suitable metered or unitary dose device or alternatively as a powder mix with a
suitable carrier for administration using a suitable delivery device. Thus compounds
of formula (I) or pharmaceutically acceptable salts thereof may be formulated for oral,
buccal, parenteral, topical (including ophthalmic and nasal), depot or rectal
administration or in a form suitable for administration by inhalation or insufflation

(either through the mouth or nose).

The compounds of formula (1) or pharmaceutically acceptable salts thereof may be
formulated for topical administration in the form of ointments, creams, gels, lotions,
pessaries, aerosols or drops (e.g. eye, ear or nose drops). Ointments and creams

may, for example, be formulated with an agueous or oily base with the addition of
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Large/ Small Scale 1.0-1.5 = 5-30% B 30 Large/ Small Scale 1.5-2.2 15-55% B
Large/ Smal | Scale 2.2-2.9 30-85% B 35Large/ Snall Scale 2.9-3.6 50-99% B
Lar ge/ SmaWwb 28esai7e823. 6- 5. 0 80-99% B (in 6 m nutes fol | eeedpbyo7/D6E851 nut es
flush and re-equilibration) 40 Flowrate Al of the above methods have a
flow rateg@fapfl %Qﬁén@é’%@/é%&h@“s é‘ﬁﬁh@)\ts%r M%t{réﬂdﬁ th 4 9 rﬁﬁgl e)

Shal | ow gradi ents 5La .3 mn = 13-29%B Large 1.9 to 2 mn =
25-41% B Daﬂ@@UQBCBJF@d)m’@ geiite manng7ugnystpriligdicarpenonts. to 3.1 min = 49-65% B
Large 3.1 to 3.6 mn 61-77% B 15 Conditions used for NWR Hardware Br uker
400MHz U trashield Bruker B- ACS60 Aut osanpl er Bruker Advance 400 Consol e 20
Br uker DPXRe@OBpkitien MaXNTRtEDGror QKér tORXBOLY Ssiahapreferatdy fiont &0 lace - NWR

Kiosk 5 oo by weight, of the active material, depending on the method of administration.

The dose of the compound used in the treatment of the aforementioned disorders will
vary in the usual way with the seriousness of the disorders, the weight of the sufferer,
and other similar factors. However, as a general guide suitable unit doses may be
0.05 to 1000 mg, 1.0 to 500mg or 1.0 to 200 mg and such unit doses may be

10  administered more than once a day, for example two or three times a day.

Compounds of formula (l) or pharmaceutically acceptable salts thereof may be used
in combination preparations. For example, the compounds of the invention may be
used in combination with cyclosporin A, methotrexate, steriods, rapamycin,
15  proinflammatory cytokine inhibitors, immunomodulators including biologicals or other

therapeutically active compounds.

The subject invention also includes isotopically-labeled compounds, which are
identical to those recited in formulas | and following, but for the fact that one or more

20 atoms are replaced by an atom having an atomic mass or mass number different
from the atomic mass or mass number usually found in nature. Examples of isotopes
that can be incorporated into compounds of the invention include isotopes of
hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, iodine, and chlorine,
such as °H, "'C, "C, "®F, "®*| and '¥I.

25  Compounds of the present invention and pharmaceutically acceptable saltss of said
compounds that contain the aforementioned isotopes and/or other isotopes of other
atoms are within the scope of the present invention. Isotopically-labeled compounds
of the present invention, for example those into which radioactive isotopes such as
®H, ™C are incorporated, are useful in drug and/or substrate tissue distribution

30 assays. Tritiated, i.e., *H, and carbon-14, i.e., "C, isotopes are particularly preferred
for their ease of preparation and detectability. "'C and °F isotopes are particularly
useful in PET (positron emission tomography), and | isotopes are particularly
useful in SPECT (single photon emission computerized tomography), all useful in
brain imaging. Further, substitution with heavier isotopes such as deuterium, i.e., ?H,

35 can afford certain therapeutic advantages resulting from greater metabolic stability,

for example increased in vivo half-life or reduced dosage requirements and, hence,
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25Controlling software - XWn NWVR version 3.0 Chromatography Unless stated
ot herwi se, all chromatography was carried out using silica colums 30

Abbr evi atwonsos/geeas ng -mlligrams m -mllilitres 35ulpcTrmpeswclosiises MeCN

- acet oni trile I\/EOH met hanol Et OH - et hanol Et 20 -di et hyl ether 40EtO0Ac

-ethyl acgfaty re&i'lrpgﬁrﬁ’é lees %@%&@%&P%pﬁﬁﬁ&ﬂgf/ 9fAA85 DI AD
et hane DVF

-di i soprop K azodl carboxy ate DVE -
-N, N- d| metlhynd delaing of M@vqmrlmtoﬁmmprﬂ#mqj@reﬁa y carrying out the

-N-(3-Di ”Bﬁo*&ié{nﬂfl% ARRI0Y Frgfhlé‘ %B%‘e&% BRI meéi_exaﬂ'}'pﬂiésoﬁ {)@%P&htﬁ%tmg

-N-(3-Di hyl am nopr opy| hyl c arbodllm drochlorid
a readily available |sotop|cally Iabelled reagent for a non- |sotop|cally labeled reagent.

All publications, including but not limited to patents and patent applications, cited in
this specification are herein incorporated by reference as if each individual
publication were specifically and individually indicated to be incorporated by
reference herein as though fully set forth.

10
The following Descriptions and Examples illustrate the preparation of compounds of

the invention.

Conditions, Hardware and Software for Analytical LCMS Systems
15 Hardware

Agilent 1100 Gradient Pump
Agilent 1100 Autosampler
Agilent 1100 DAD Dectector
Agilent 1100 Degasser
20  Agilent 1100 Oven
Agilent 1100 Controller
Waters Acquity Binary Solvent Manager
Waters Acquity Sample Manager
Waters Acquity PDA
25  Waters ZQ Mass Spectrometer
Sedere Sedex 55, Sedere Sedex 85, Sedere Sedex 75 or Polymer Labs PL-ELS-
2100
Software
Waters MassLynx version 4.0 SP2 or version 4.1

30
For 5 minute method
Column
The column used is a Waters Atlantis, the dimensions of which are 4.6mm x 50mm.
The stationary phase particle size is 3um.
35 Solvents
A : Aqueous solvent = Water + 0.05% Formic Acid
B : Organic solvent = Acetonitrile + 0.05% Formic Acid
Method
The generic method used has a 5 minute runtime.
40  Time/min %B
0 3
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EDCI - N-(3-D net hyl am nopropyl)-N -ethyl carbodii m de hydrochl ori de

HOBT/ HOBt - Hydr oxybenzotri azol e | PA -isopropyl al cohol 10NCS

- N- chl or osocoésni7ms2de PyBOP - Benzotri azol - 1-yl - oxytri pyr palriegeevgpbasphoni um
hexaf | uor ophosphate THF -tetrahydrofuran dba -di benzylidene acetone ST
-room ten‘Bgrature 13C -degrees Celsius M-Mlar H -proton s-singlet

d-doubl et "20t-tripl&et -quartet MHz-negahertz MeOD -deuterated nethanol LCMS
-Li qui d CAromat ograPhy Mass Spectronetry 25LC/ M5 -Li qui d Chr omat ogr aphy
Mass Spec#mBonetry M7 -nmass spectronetry ES -El ectrospray MMmass ion + H+
MDAP - nasg gdi rect edgaut omat ed preparative |iquid chronmatography.

5 50 3
Flow rate
The above method has a flow rate of 3ml/mins

For 2 minute method
10 Software

Waters MassLynx version 4.1

Column

15
The column used is a Waters Acquity BEH UPLC C18, the dimensions of which are
2.1mm x 50mm. The stationary phase particle size is 1.7y m.

Solvents
20
A : Aqueous solvent = Water + 0.05% Formic Acid
B : Organic solvent = Acetonitrile + 0.05% Formic Acid
Weak Wash = 1:1 Methanol : Water
Strong Wash = Water
25
Method

The generic method used has a 2 minute runtime.

Time / min | %B
0 3

0.1 3
1.5 97

1.9 97
2.0 3

30
The above method has a flow rate of 1ml/min.
The injection volume for the generic method is 0.5ul
The column temperature is 40deg
The UV detection range is from 220 to 330nm
35
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30sat. -saturated General chem stry section The internediates for the
preparation of the exanples may not necessarily have 35been prepared from

t he speciwoeodsati7eszidescri bed. Description for D1 PCT/EP2007/064185
N-Hydr oxy- 1Hi ndol e- 5- car boxi m dam de (Dl) HO, H2ZN  5-Cyanoi ndol e (1.00
g), hydroxyl 2. 78 m d _ A5 ¢) were 5

di ssol veds . Ve - heat BIVOAE ¢ and stirred overni ght .

LCVS anal V@r@"’%rﬁowed the reactl on was |ncorrpl ete after this time so a
further pOpenhdcsceds My DirgctehPriee .irdGiun{ed3camgist victhe &lldethgand t he reacti on

t enper atquét@pm é@dggt&,ma'he reaction was conplete after 4 hours. The
reacti turez%g {9 RT and evaporated to dryness under reduced
e [In.}l?]aters l'fée Iec or

pressu e resid reated with 10 1M aqueous HCl (50 m) and
extract ed1\)0/%tﬁr3§%&@”t'?a&agﬁﬁ m). This failed to extract the product from
t he aqueotdMisoMatss dQ Mass Spatremetezat ed wi t h 2M aqueous NaOH to adj ust the

PH to apph @xisemhepec -widi@BolleRtopxt racted with EtOAc (3 x 50 nl). The

conbi ned \éﬁﬁh br| ne (30 m), dried over MySO4,
oh %5%{&@ g?yd\r%éss to give the title conpound (1.369) as a

?Q%@

filtered an

brom%.ﬂ%ﬁ“%ﬁ% GUSeB400MHz) 6.50 (1H, s), 7.27 (1H, s), 7.36-7.45 (2H
m, 7.88 Boftwasg. MS (ES): C91-18N30 requires 175; found 176 (MA.

Descri pti MicrbMasdIMassLynx v4.0

5-{5[ 4- Phegyhar- (triflyuororrethyl) 2-thienyl]-1, 2, 4- oxadi azol - 3-y1} - 1H i ndol
e (D2) O 20F :

4- phen E'h%tcplumw%ﬁawg?%%"yza%ﬂpglﬁqeh%%%b LOHTNWP S5 IMPNSIREP &R onbi ned,
treat w?@mrrs@éﬁrmhcé@m@tﬁr ¢ 109mmgrutenpin. Ehotstationaryuphasgrreridasied so 120 C
in a mcrowave reactor for 30 m nutes. LCMS anal ysis showed the reaction
was incorrgbﬁ;eﬁtsso m crowave heating was continued for a further two 25

peri ods of m nut EPm xture was then cooled to RT, quenched

u 0 (?v n Té/? r 6t1| i id
wi th H20 f SheP e\/};1 %tFed t ”ﬁgég under reduced pressure to give
the crude perG%? splyant ‘n'ﬂ? bsWates 9§t Q8PP d ormigeAdt ude resi due was purified
on a 2D+SMBkeupgelvealrt MeOtk Waend(:2Q+5drtMobABmMboiusOA8étatext ure of Et 20 in

pet rol eunngtfehinsd B&lserq&vrﬂemev\ﬁaitér! eveopeyndo (122 ng) as an off-white
solid. OH mf 668 (1H, s), 7.30 (1H, t), 7.41-7.55 (6H, m),
99

7.92 (1H, eg 1H, br s H s). M (fES%:
C21r12F3NE08 of &y féodmrmay P%lw SREAAG-R | hec%r’sa&)ftwé fetsntip imggof th
5Et hyl 3- ( Berppaundadiénigiest- (tri fl uor onet hyl ) - 2-t hi enyl ]-1, 2, 4- oxadi azol - 3-y1}
-1H 25 Al have a 15-minute runtime, which comprises of a 10-minute gradient followed by a

5-minute column flush and re-equilibration step.

MDP 1.5-2.2 = 0-30% B

MDP 2.0-2.8 = 5-30% B

MDP 2.5-3.0 = 15-55% B

30 MDP 2.8-4.0 = 30-80% B

MDP 3.8-5.5 = 50-90% B

Flow Rate

All of the above methods have a flow rate of 20ml/min.

35  Alternative system:,
Hardware

. Waters 2525 Binary Gradient Module
40 - Waters 515 Makeup Pump

. Waters Pump Control Module
. Waters 2767 Inject Collect
. Waters Column Fluidics Manager

27



indol-1 -yl)propanoate (D3) F F D2 (100 ng) was dissolved in DVF (1.2 m),
treated with K2CO3 (50 ng) then ethyl 3- bronopropionate (90 ng) and heated
to 130 Cwoenes/gl21 After this time LCVM5S 10 showed t he preamrran/osashe

i nconpl ete so further ethyl 3-bronopropionate was added (45 ny) and

stirring conti d C.for 2 haurs, LCMS showed no change so the
reaction m xt u%?%gb%%éﬁ%tf’%@%A{fﬁéﬁeﬁ%&ﬁri ti oned between DCM and H20. The
organi c | ayer Waters éoViesh SpRstrometaiqueous sol ution extracted with DCM The
conbi ned eor ganGitson@dradtioecollecer My504, filtered and evaporated to give
the crude.15 pepgihcAsded4BsollediBl s Was purified on a silica cartridge
(25+S)5 eluting with a 0 to 25 % m xture of EtOAc in petrol eum et her and
then again on a 25+M cartridge with a O to 30 % m xture of EtOAc in

pet rol eun™eiW@® to give the title conmpound MF105672- 144A3 (38 ng) as a
white solid. 6H (CDCl 3, 400MHz): 1.21 (3H, t), 2.85 (2H, t), 4.12 (2H, Qq),
4.50 (2H, Waters MBALfnkVerdlon 4 6P21 (1H, d), 7.42-7.52 (6H m, 7.91 (1H s),
8.00 20(1H, d), 8.46 (1H, s). Ms (ES): C26H20F3N303S requires 511; found
512 (MW . Description for D3 (Alternative procedure)

Et hyl ¥ (5CPYAN. phenyl - 5- (tri fl uor omet hyl ) - 2-t hi enyl | - 1, 2, 4- oxadi azol - 3-y1} -
1H indol-1 -yl)propanocate (D3) 25

I5- { ?0[251 E)fﬂﬁély,bluﬁméﬁﬂséd breowarges Ryhntis? tHehdiBisipnslofAvtictoziadi oz x- Doynk) - 1H( igggo
e - r car. te

m5) and UL AerReheat Symar | SRR PR SR, TAE hillbhan SRESS BRSPS A
further 1°8d™ of ethyl 3- bronopropanoate (187 pl) was added and the

m xt ut® heated for 30 m nutes. The reaction mixture was then evapor at ed,
di ssol vedSowe®M and filtered to give the title conpound (650 ng) as a
brown solid. 6H (CDCl 3, 400MHz): 1.21 (3H, t), 2.85 (2H, t), 4.13 (2H, q),

4.50 (2H, t). 6.61 (1H. d).. 7.22.(LH d). 7.44-7.52 (6H n). 7.89-7.92 (1H,
n 7.(98-§‘.-2§9“E"iﬁs%e’,”"8%@?éf§éé%?[m'ﬂ%“?'dws (ES): C(261- 1%F3N3035 requi(res
5511; fouRd G5gani¢ gplvanty= Assenitrilest Pdre Fermiphcid

3- Chl 20 o- Mak¢ Lp selvhyt eMeihaoxly:Weter @G020aci d ( 04) Propan-2-ol (2.45 m)
and PPh3 (ted8 ridde ¥aUehtd as@hygd in THF (30 m ), cooled to 0 10 C, treated
wi th et hyl 3-chl oro-4-hydroxybenzoate (6.00 g) followed by the drop-w se
addition of DIAD (9.44 m) and stirred at ST overnight. The reaction

mi xture wY$thaden evaporated and purified on silica cartridges (4 x 100 g),
eluting with a 0 to 40 % m xture of EtOAc in pentane to give the crude
produgsd (Théle &k A% MmetddRUndeRS BedrldingTBh ShivashaflitissiOleer@ioh i O tha0 )

and 2 M aghiaoun NHfcld Thiy Aok gwg;%aghu@é S bk @nilfeken 1Bhe

reaction mx wa en evapor ate re-dissolv sol ution
tas waaheETHS AIEISPBIOIGEPHbY A b Y Sl JHEh Gt st U HOD S 20, These

| atter extracts were dried over My504, filtered and evaporated to give the
title comengabnidl. ddaley).0ais5 a 5480% & sol i d. 6H (MeOD, 400MHz): 1.37 (6H, d),

4.77 43H, septet), 7.12 (1H, d), 7.90 (1H, d), 7.98 (1H, s). M5 (ES):

CLOHLICLIOB, Fell 18 ale 1.5-2.2 = 15-55% B

Large/Small Scale 2.2-2.9 = 30-85% B
35 Large/Small Scale 2.9-3.6 = 50-99% B

Large/Small Scale 3.6-5.0 = 80-99% B (in 6 minutes followed by 7.5 minutes flush
and re-equilibration)

40
Flow rate
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20214; found 215 (MH). Alternative synthesis:

3-Chl oro-4-[ (1-net hyl et hypoxy] benzoic acid (D4)

25Met hyl -wohyaroxse1 3- chl oro benzoate (13.49) was di ssol ped/EPRo0@NG418450 m ),
treated with K2C38 (19.9 g) followed by isopropyl bromde (13.5 m) and the
resul t ant re heate 70 d stirred ov ion
moxtur o WAL o il 5085 e bR oot BB el RBLER (SHRLSERELAT n £t on
filtered APMIséViagbarae&¢abhce nore to give the internediate ester (22.2 g)
as a white solid. This conpound was a m xture of 30ethyl and nethyl esters
and used ghifRy §adiche next reaction. The crude internediate (22.2 g) was
di ssol yed |rn @Bé% m 1 éd'f-,\%ted wth 2M aqueous NaOH (75 m ), heated to
60 C and s?gFred r% Sr he reaction m xture was then cooled to RT,

t he MeOH evaporated and the renai ni ng aqueous solution acidified with 5M
aqueous HCarge3d® 1n 9.3 mithe 28rkich Bit ate was filtered off and dried to 5 give
the title conmpound (15.1 g) as a white solid. 61-1 (CDCl 3, 400MVHz): 1.42
(6H, d), e 7 (1H, d), 7.97 (1H, d), 8.12 (1H, s). M5
(ES): Cloﬁa%%&(l%@ requr}irte?’é?%% found 213 (M H+). Description for D5
MF1058%2- 175A2

105- ( 5{ 3- Gager2ss W-3.1 mimetd9y8586 Byl ) oxy] pheny1} -1, 2, 4- oxadi azol - 3-y1) - 1Hi ndo
le (D5) D1 (500 nmg), D4 (611 ng) and PyBOP (1.66 g) were dissolved in DV
and stirr T tion mxture was then evaporated and

partiti ong%gg\eéterv\ge%ggl%quléﬁgﬁd H20. The organic | ayer was washed with H20
(x 2) then brine, dried over MgSO4, filtered and evaporated to give the

cr ude1pr oSonpgitionsiusedator NMRf j ed on a silica cartridge, eluting with a 0 to
50 % m xt HaedwedreEt 20 i n hexane to give the title conmpound (120 ngy) as a

white sol gekePrhdmRS Rirad@OMHzZ) © 1.43 (6H, d), 4.69 (1H, septet), 6.92 (1H,

S 7.04 , 7.48 (1H, d), 8.00 (1H, d), 8.07 (1H, 20d),
8) 25 (1H, gé‘ikbrg%g‘?oz%’tg%?mp@% 8. 50 ElH, si. VB (Eé); 0129H160| N3(()2 )
requires Bmer P‘@Yﬁ?’&eﬁ@ﬁc{%ﬁﬁ] Description for D5 (alternative

pr oce2lur eBruker DPX250

5- (5{3- ChBﬂIk@rAV[ANl}EWy' et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) - 1Hi ndol e
25( D5) ABF[]I?éF Bh§<686 -cyanoi ndole (5.00 g), NH2CH HC (6.11 g) and NaHCO3

(14.77 Q)
Software

User interface — NMR Kiosk
25  Controlling software — XWin NMR version 3.0

Chromatography
Unless stated otherwise, all chromatography was carried out using silica columns

30
Abbreviations:
g- grams
mg — milligrams
ml — millilitres
35 ul- microlitres
MeCN — acetonitrile
MeOH — methanol
EtOH - ethanol
Et,O - diethyl ether
40 EtOAc - ethyl acetate
DCM — dichloromethane
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30 EtOH (176 m) was heated at 70 C under an atnosphere of Ar overni ght and
then at 80 C for 2.5 hours. The reaction m xture was then filtered and
evapor at esotoosgi7vez1a yel | ow orange solid (crude materi alPCDEP2007Dd4185. 55 Q) ,
HOBT (5.23 g) and EDCl (7.42 g) were dissolved in DMVF (88 m). This m xture
was stirr or 10 pi : e yell oworange solid from above
(6.16 9) ??Béﬁ%ol ved ?ﬁnﬁgﬁl %82)@}%%@ Iig{éadded. The reaction m xture was

heat ed t oD8tF € over hiZgris(m xedipieat ed and partitioned between Et0Ac and
H20. The phgses 5 Wi @ ReARVRHAIYad the aqueous solution extracted with
two further porti ons’ofd Et OAc. The conbi ned organic solutions were dried
and evapoPMSI- Par timsthyisvphoxidge resi due was purified on a 40-FM Bi ot age
cartrigge Iti ng Wik 5 96 1Y) X b UK e~ Af g 4-Thi s gave the
title %o E%‘% (1.4’&'%’I (%;D '@‘Sﬁ‘ﬁ%ﬁ%ﬁ'?’f@@w?ﬁ%ﬁmﬁ% 5 (ZnéjC?M—lz): 1.45
(6H, d), BDZ2-(1H, ASe@tldmpethyergeomord)-{/iethylegrbodinnee pydochigride1o 7. 29 ((1H,
appar ent pl et or pdd)p: i . n H dd), 8.27
(1H, d), B g, 55 f\'clj(g,D'H}Z}Fr@%éﬁ'%‘%é?@”&'i’%ﬁ%‘éf%?@%%ﬁ?gﬁoé%s; found 354
( MH+) . ThEOBIRPRE nblydioyrenzeisipgdewas triturated with cold MeOH to give the
title compgund (3. 5¢,g)p8RIcBRoI0f f White solid. M5 data as above.
15Description for Do6 o

Et hyl ¥15- N&-3- chl oNechdorpguccipEnidg| et hypoxy] pheny1} -1, 2, 4- oxadi azol - 3-y1) - 1H

- indol-1 hpr.oopan 08) 1.Cl_ i i ' ' 1.5 m).
To this sg}l/l%dt)?on wagég%éfg%@&%%?g@gdIﬁg(?%ho}é@ﬁr@!mngg%é;%g{dﬁ%%té

3- br onopr 6pFonat e (Efrabygdrodian t he mi xture stirred and heated to 100 C.
After 1 hgu _only 5d%éﬁﬂm?!@rf§(%@oﬁ’éﬁs observed by LCMS so further portions
of K2CO3 i97 ng) and et hyl 3-Dbronopropionate (72 ul) were added. After 3
hours theRdeacti on MoKt igMped¥reevapor at ed then partitioned bet ween DCM and
H20. {he ggueous Iaggé{egvcageg;&%r acted with DCM then the conbi ned DCM
solutions were 25 washed with brine, dried over MpSO4, filtered and
evapor at el to gi ve Meercrude product. This was purified on a silica
cartridgey eluting Wdgdha 0 to 50 % m xture of Et20 in petrol eum ether.
This gave the title .con'Pound (40 ng) as a white solid. SH (CDCl 3, 400MHz):
1.21 (3H,st), 1.45 giegletd), 2.85 (2H, t), 4.13 (2H, q), 4.51 (2H, t), 4.71
(1H, septgt), 6.60 gdkdetd), 7.07 (1H, d), 7.21 (1H d), 7.45 (1H d), 8.02
(1H d), 308.08 (1H, d), 8.27 (1H s), 8.47 (1H s). M5 (ES): C24H24Cl N304
requi #&s ¥53; foundrPBd (MH4). Description for D7

3- Chl oro- %—_( 5-{3-ch|,es@5t41(1- met hyl et hypoxy] pheny1} -1, 2, 4- oxadi azol -3-y1)-1
Hi ndole (D7) C 5 (300 ng) and NCS (113 ng) were dissolved in DCM (4.2
m) and sMHzed ovemedghertzat room tenperature. The reaction m xture was
then dil uppépM.th et VRsfedow t h H20. The aqueous sol ution was
extracted with two further portions of DCM and the conbi ned organic

sol ut i onsL&MSe- evapbiadiddehromatpoyanby Massimpegiremetnpr oduct was triturated with
met hagol Lengsve theighiddifonatBepng MAR dibidfefy brown 10 solid. The
nmet hanol was then evaporated and the resultant brown solid triturated with
DCM to gi WS a seconmasasesrtiometie titl e compound (205 ng) as a brown solid.
SH (d6- DBQ 400M"E)ebtrésp3¥y(6H1 d), 4.89 (1H, septet), 7.45 (1H, d), 7.62
(1H, d), 7.70 (1H s), 7.93 (1H d), 8.15 (1H, d), 8.24 (1H s), 8.25 (1H,
s), 11.77MHIH s). W8s§E®)* HC161-11635C12N302 requires 387; found 388 (MN.

15 MDAP — mass directed automated preparative liquid chromatography.

30 sat. — saturated

General chemistry section
The intermediates for the preparation of the examples may not necessarily have

35  been prepared from the specific batch described.
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Description for D8

3- Chl oro-5-{514- pheny1-5-(trifluoronethyl)-2-thienyl]-1, 2, 4-oxadi azol - 3-y1}
- 1Hi ndol ew0D8(s/07k82f 20 D2 (200 ng) and NCS (65 ng) wer eprdirg&pedormecsishs DCM (5
m ) and stirred overnight at roomtenperature. The reaction m xture was
then part pbiomssbPlr\en DCM and H20. The DCM sol ution was evaporated to
dryness a ] a Biotage silica cartridge, eluting with a 25-75 %
m xt ur e oN-kydroky{1Heindele-$-garhoximidantgde PHhave the titl e 25 conmpound (36 ng)
as a brown solid. A second batchygf the title conpound was al so obtai ned
fromthis purification (86 ng) as qNbrom solid. SH (CDCl 3, 400MHz): 7.28
(1H, m, 7.45-7.54 (6H m, 7.93 & 4~ 3.05 (1H, d), 8.28 (1H, br s),
8.49 (1H, s). Ms (ES): C21Fl 110 E3N30 i res 445; found 444 (M H+).
30Desciption 9 N Hydroxy-1Hi ndol e- 4- [oxi m dam de (D9) 4- Cyanoi ndol e
(850 ng) was dissolved in EtOH (25 m). To this solution was added NaHCO3
(2.51 g) &Ghahbiad@ble HTIO0( 83 hydmkylarmhing. HTX (9TB8emypand &atHTDS @.9%) gCwanel 5

stirred overnight. Th eact nconpl et e.so s heat ed, at Cfor a
furiner SUREdieumERied BOA T 4T, b8GEER Bh el et SPBRAELEIS & Lve
the titl eacalygoehavé®8@ mgiticiswas yrebmplets aftersthis time No pturinkr paitibo of
at t enpt ed scripti al ternative proceduyre .
SON T oY B 40 . g e el ol e oSS A Rberettre riPod 19,880 ndol
(5. 09, 35’Q Thwiepctiodasiconpldicatdien4daulsomaé eeddiod gnixth@Swds toubdd toaRil
hydr oxyl am ne hydr.ochl oride (4.9 70. 4 nmmol ) in et hanol 00 S heated
DI L ST B RE IRy suRCecled pFERlre, TRe FoH3H hual ieRikH wit
hydr oxy| anMreueyds BICh(58r mtjean(exBgeted ith B1OBL )2 wekd raldBds fallbe torexttaote was
heat ed 20,f or s uyntil only a.small anpunt, of .startin i,al was
o asent - wisbrofudt 3 e daueBls $oRudRb o Uike s ik AL SRR NG N B 1
et hanol aadjustvtpopthtte chppfdxirdtelyso ltveante-extteetade itll (BB OWa (3t x I50unBt de Wi t h
di et hyl etheyr. t ive 5. .89 of off-white lid. 6H (40 , Bt hanol - d4)
6 Sorh 75 bombnbotanfes3ucH a8l bithiBrng OB il g ol qiFET AR L6 1,
dd). 25 Desdporfibd endiynessDdbQ@ive the title compound (1.36 g) as a brown oil. $H (MeOD,

15 400MHz) 6.50 (1H, s), 7.27 (1H, s), 7.36-7.45 (2H, m), 7.88 (1H, s). MS (ES):

CoHgN3O requires 175; found 176 (MH™).

Description for D2
5-{5-[4-Phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indole (D2)

\\\ AN
s i

20 FF
D1 (174 mg) and methyl 4-phenyl-5-(trifluoromethyl)-2-thiophenecarboxylate (286
mg) were combined, treated with sodium ethoxide (21 % wt in EtOH, 411 ul) and
heated to 120 °C in a microwave reactor for 30 minutes. LCMS analysis showed the
reaction was incomplete so microwave heating was continued for a further two

25 periods of 30 minutes. The reaction mixture was then cooled to RT, quenched with
H,O (2 ml) and evaporated to dryness under reduced pressure to give the crude
product (411 mg) as a brown solid. The crude residue was purified on a 40+S
Biotage cartridge, eluting with a 0 to 50 % mixture of Et,O in petroleum ether. This
gave the title compound (122 mg) as an off-white solid. 3H (CDCl;, 400MHz): 6.68
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4-{514- Phenyl -5-(trifluoronethyl)-2-thienyl]-1, 2, 4-oxadi azol - 3-y1}-1H i ndol
e (D10) 4- Phenyl -5-(trifluoronethyl)-2-thi ophenecarboxylic acid (310 ng),
HOBT (170wogposartes2iEDCl . HCI (242 ng) were di ssol ved i n DRET(ER2007 06188
stirred at roomtenperature for 20 mns. D9 (200 ng) was dissolved in DV

(3 M) an ug i n t n room
tenperature %2?1?331%2‘23551 ‘?’he @eHZ@h 239&15 g)rzgﬁ;@“t %t)aﬁpﬁé g}gg&t%\)tgo C

cool ed t 08139, (1t HoMSAES): gl N:0SHeatieas 419; Bont4aadMdt)rred for 3 hours,

cooled to roomtenperature and evaporated to dryness. The residue was
re-di ssolved in H20 and extracted with EtOAc (x 3) and the conbi ned organic
extracts &ﬁﬁdﬂ&ﬁ!&fﬂ@idryness The residue was purified by 10 flash

si i cag chggymt Ogﬁg@{y .#Quaqtrm ofhe Zé%ﬁ.&mgwrﬂ eiaﬂhfautw}qmer in

hexane to gi've nmpound (265 rown soli1d. A Sanple of
this corrpmﬂﬂ!i"'(ﬂmomnomﬂi)@url fi ed by IVDAP to give the title conpound (62
ng) as an off white solid. 6H (CDCl 3, 400MHz): 7.33-7.36 (2H, m, 7.41-7.42
(1H, m, 7.46-7.52 (5H, : PR 4 (1H, s), 8.06 (1H, d), 8.46
(1H, br s). M5 (ES): ffound 412 (MAN.
Description for Dl Ethyl f anoate (Dl11) O Brc
203- Br ono- 2, 2- di net hyl pr ogagoi ¢ aci d (200 ng) s dissolved in EtOH (5 m)
and treated with concentratted H2504 (0.4 m ). This m xture was heated at

reflux ov L ght then ev The t 20 with
o (. D7 ufthmeh 85T aRB Rt Rme o7 & b et Rl B R LD ' o gi ve
t;]e titl ebmmmﬂ%a(téi 60 my) @kl Beatbe@as 180l °C 6bbrﬁ@BCI,®‘ter4tﬁ@Mﬂ?é LCND (3H,
t 1 2 4.18 2H Descriptiqn for
5 e i - a5 (ibest %8(?%‘?'89?3 b ishmettid Be b RSB R peB e Iehi 1 e
(3.0 g, 20455mg‘]rahd stirtin§ -cdniinuedcep a0 aefot 21halirsTlLCNR showsmd hd ,chpodeassi um
car bonat e, (5. , 41.0 nmmol ) an ter 9.6 wer I | it _equally
ot ween ¢ kiF TEPCIBLEI0d: oo dandrated Tefad Bisngd Briv oM andPhal Thaact T on
5 m xt ur esrgasicelaganivas admaned @nﬂrmetaﬂjebm; Gelutibh rexatbigt widetDsthe. TH® i) and
t he conbi ned .organic. fracti ho%% Qﬁ%é plﬁﬁse separ at or% nd. cogncentrated in
vacuo. Di EAMBPEARITIME Wits darb " hITerER Ny F' ¢ OF It GUBre the
filtrége mﬁju@w(n 48 el Ths was pa:a‘ledmnmﬁ@gcraa@ihge (Z5+3),| eghing-viith% etd1gs acet ate
Irerlh)exagﬁéi[ 61 If'gh(gé? g\dptﬁwiqur?ﬁ@er an(?thencaogla(l)nucr)rlm Ssz%ﬁ?/f (lzarﬂ'i%g%g Wrim’a OQ' 85

to 30 % mlxture of EtOAc in petroleum ether to give the title compound MF105672-

144A3 (38 mg) as a white solid. 3H (CDCls, 400MHz): 1.21 (3H, t), 2.85 (2H, 1), 4.12

(2H, q), 4.50 (2H, t), 6.60 (1H, d), 7.21 (1H, d), 7.42-7.52 (6H, m), 7.91 (1H, s), 8.00

20  (1H, d), 8.46 (1H, s). MS (ES"): CyHxF3N303S requires 511; found 512 (MH™).

Q

Description for D3 (Alternative procedure)
Ethyl 3-(5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1 H-
indol-1-yl)propanoate (D3)

0—N
A NN
) " )
F S
F
25 F
5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indole (D2) (600
mg), ethyl 3-bromopropanoate (374 ul), caesium carbonate (950 mg) and DMF were
heated at 140 °C for 1 hour in a microwave reactor. A further 1 eq. of ethyl 3-

bromopropanoate (187 ul) was added and the mixture heated for 30 minutes. The
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10 conpound contai ned a small di bronopentane inpurity. SH (methanol -d4, 400
MHz) 7.52 (1H, dd), 7.47 (1H, dd), 7.13 (1H, d), 2.89 (4H, dd), 2.71 (2H,
q), 1l.76-wondosgfosks21m), 1.64-1.56 (2H, m, 1.25 (3H, t). PE/RPR®)0643851HI8NL2
requires 214; found 215 (MAN. 15Description for D13

3-Ethyl - re(a%fl@r\ Rl '\A}BQ %Qﬁ%@é’é&at@@' Gs{drhd)in BN and filtered to give the title

3-ethyl -4-(1-piperidinyl) benzonitrile (D12) (817 ng, 3.82 ) and

pot assi uncérypeuni (60 (@)aa agpro@® slidiid (L DiChe, é@QMHZ))t 1(&353H1_f) %%(Zlvétt)er (8 nl)
wer e heat 9 ematue um

hydr oxi degﬁg ((% g ‘g%&&émc‘lj% ﬁﬁlP d t7L§2 @H %§ 79411](; é;zg %hg%ttgﬁééé eaction
heat ed fof1H murt$&B.028(1h, nMhé. 45e&é6|(d)h'l voasl\/l§| (Eﬁ&edizdl-boﬁzsNstSarﬂnwnas
neutratis NCI. Awhite solid was collected by filtration and
an at?éérrpsgvigéﬁr{b de q Zurify the filtrate by SCX cartridge, but this
failed. Both the solid and product of SCX were conbined, nethanol added

0. obt ai nRRRe R O Chlo B Y WU BB DA neJERMI P 100 wshed

wi th nethanol and eluted with 2M ammoni a i?n nmethanol. On test scale this
gave the title conmpound as a whitecCsglhd 496 ng, 0.41 mmol) and on the
remai ning material gave a 5 col ou IeiI 563 nmg, 2.41 nmol). SH

(met hanol -d4, 400 MHz): 7.85 (1 274 (1H dd), 7 03 (1H d), 2 85
(4H, dd), 2.73 (2H, q), 1.72 rr)161 (2H, m, @21

(ES): Cl4Pnoproe- @Iéaég raly apg PP éhﬂ.& R Berg molveﬁe@cFH%ﬂ?r(bm )f 6@0| tp 10Et hyI
5-chl g4 o- Bc(tlea%di wh'rﬁéﬂnyﬂécﬁloW&Jthar%ﬁwn%é%'(Gto@ %fﬂaw&j Q/Qné)dllop’-\p/‘;

m xture of 5,6-dichloronicotinic acid i est er
1y

pyrrolidi Weselasid(t'QQQf RO £ $47”149rﬁ51d)3t'”96t358 RINEAY b arﬁect(oesaIXWge was 57 mmol )
and COppefheH%géra{e%‘larfMun'ﬂé‘d %Hl&@c&tﬁﬂg)es?@§ 169%5 eéiutﬁHg VJ‘I?PIOQ@ tb Bobpe

m cr onwave Further pyrrolidine was added and
t he react MbAURetRI@AGLIN P@Otaceft@tglvzﬁdhmcﬁld%‘loé\dct 091_9) 3RS Ca'@u'é%ﬁsa%'d t he

m xture exhkagdeslsdivel Iﬁtl\thH ?@@H@téhd(g I\ﬁ(a&tfeo%)NaOW%(PﬂgtHn'a%%r@H%m c
extracts were washed with water and brine bef ore being

dr i ed1§ phRdefos @paeerest) T%@\dea%ﬁ%éwtﬂéﬁ ws |tfr*ﬁr\/9¥§aﬂ§>rqt9d @P@éetqiféotvpﬂ liy
conpound ﬂ%amh.grs@nﬂ.%n%s &vésr% ity @t;d deﬂ.ad to5'5|-| (mtm%ra%d @RO MHz)
8.45 (1H, , P&p 1 (2H, q), 3.82-3.75 (4H, m, -1.93 (4H,
m, 1.36 {EBQ Tth?SGP rvsxt(@g We@lQ%QYQﬂZ‘d@S@e(ﬁlﬂﬁﬁeésar%wapg%ed ¥OogiM%| 255,

257 (M) the(?tﬁ@gc;ﬁ{'p'opha ?4%(? %P&%ute solid. 8H (Meqo 400MH§) 137 SGH d), 4.77

7
5-Chl oro-6 ridi necarb I'c acl
(1H, seplet), 7.12 (1H d), 790 (1H d), 7.98 (1H, s) MS (ES): C10H11CI03 requires

20  214;found 215 (MH").

Alternative synthesis:
3-Chloro-4-[(1-methylethyl)oxy]benzoic acid (D4)

o}
Cl
A,

25  Methyl-4-hydroxy-3-chloro benzoate (13.4 g) was dissolved in DMF (150 ml), treated
with K,CO3 (19.9 g) followed by isopropyl bromide (13.5 ml) and the resultant mixture
heated to 70 °C and stirred overnight. The reaction mixture was then cooled to RT,
evaporated to dryness, re-dissolved in EtOH, filtered and evaporated once more to

give the intermediate ester (22.2 g) as a white solid. This compound was a mixture of

30 ethyl and methyl esters and used crude in the next reaction.
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40 Ethyl 5-chloro-6-(1-pyrrolidinyly3-pyridinecarboxylate (D14) (1.06 g,
4.16 nmml) in ethanol (20 nL) and aqueous sodi um hydroxide (2M 2.08 mi,
4.16 molwowess/dtemtied at 40 C for 18 h. The reacti on m ecumPeascabs owed to
cool and was neutralised with 2M HCl (aq.). The title conpound forned as a
white sol ﬂ'qe%ﬂﬁje"‘ﬁ?errﬁe&'aé%’%%s%oﬂ/@éhﬁ%é@ﬁh?gﬁﬁﬁq ted Qitdi® the
title conpound [% SJ108923-113A3. The'filtrate was trapped
on an SCXag¢say aQah* MO, Wiated RM0amant Slired fared hewisl Theoregetioe mixtwreier title
conpound PEIGESRT] (463 4 il b 400
MHz): 8. 5@'%?% ¢ 8033( F r@'a‘?%m%mh)ereﬁ% 9(%&&’%8% %T M. NS
(ES): c1omqlmawm 5%@9%% @QB 302p: Tffeoarﬁalpzatxa ,wampiterogkpff and dnééém ption
for D I
4- am #g 35“/? WLeen%dorﬁ%?Rw? é’t)gb ki %@fd% (?BCI& ‘r‘?"eoﬁ %)n%ét(gH ?)14 m.) at
0 C 15 wad.78ddéd septet)e btI7atied diydr&icﬁ"—brd)c%él(dH( B)-80SNES)25HnfH0)
dr opw se I | Wi i of sodiumnitrite (1.24 g, 18.0 nmol) in
wat er (3. f, mg’?_%l\%j‘1 tPéﬁ{/\/lrf’aszzl(%s’ (%gpgesul tant m xture was stirred for 15 m nutes
and then added over 15 minutes to a solution of potassiumiodide (2.98 g,
18 0 mol t The m xture was stirred at room

nper at ubeg QFmGt%r gg\'?‘mgs extracted wwth 20 ethyl acetate (3 x
100 mJ afid5{BrEhtanoks- [{éanethylethyd) oixylthteiny}s1, dshediazot-B-yhriArindol®©0 nl),
dried (ph?ée) separator) and concentrated in vacuo to give the title
compound as ‘a brown solid (4.21 g, 16.4 mol ). SH (nethanol -d4, 400 MHz):
8.02 (1H, d), 7.61 (1H, d), 7. 634 (1H, , 2.80.(2H, q), 1.21 (3H, t). M

(ES): No nass ion observed. 4 7
4- (1- Cycl ohexen-1-y1)- 3-et yI trile NCN A m xture of
3-et hyl - 4-i odobenzonitrile (D16) (1.23 g, 4.80 nmmol), 1-cycl ohexen- 1-

yl bor oni cpaqeeo (Rf),/DAYE117mgs aﬁarmyBopsgoting) Weleh@xdoed(if TBVIPeind bérrdd ol )

and b1 SCCLLBRERY TRROSRNLISHARI 25 HIh UL dor Sl S 3 ey HORED) 17

15 and H;O. The organic layer was washed with H,O (x 2) then brine, dried over

MgSQO,, filtered and evaporated to give the crude product. This was purified on a
silica cartridge, eluting with a 0 to 50 % mixture of Et,O in hexane to give the title
compound (120 mg) as a white solid. 8H (CDCl;, 400MHz): 1.43 (6H, d), 4.69 (1H,
septet), 6.92 (1H, s), 7.04 (1H, d), 7.25 (1H, s), 7.48 (1H, d), 8.00 (1H, d), 8.07 (1H,

20 d), 8.25 (1H, s), 8.39 (1H, br. s), 8.50 (1H, s). MS (ES): C19sH1sCIN3O; requires 353;
found 354 (MH").

Description for D5 (alternative procedure)
5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indole
25 (D5)

O—N

AR

A mixture of 5-cyanoindole (5.00 g), NH,OH.HCI (6.11 g) and NaHCO; (14.77 g) in
30  EtOH (176 ml) was heated at 70 °C under an atmosphere of Ar overnight and then at
80 °C for 2.5 hours. The reaction mixture was then filtered and evaporated to give a

yellow-orange solid (crude material D1).
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5 nmethanol (12 nL) was heated at 80 C for 10 mnutes in the m crowave. The
reaction mxture was partitioned between ethyl acetate (40 nL) and water
(40 niL) bedaoe/a7k210rgani c | ayer was further washed w t IrCratPed07(0408%1) ,
dried (phase separator) and concentrated in vacua. The crude material was

purified By ( ?'5'5'@%@%&%%@3@%%8%0@ 7Uid @Qm@re%l ﬁébv%ﬁag"’r? DME ga%xrﬂﬁeﬂ%’er 30

mnutes to give the ti 0 conpou 91 mmol ).
81-1 (net e-wis, stiged fon-td) minus qnmtherdyhe y¢||%0(ange s@h f rom ap@V@ {816 d) ,

5. 61-5 é&lglsol\'?gd mZSalﬁﬁ I\(Iog'Fhl) %élratj?je%zrr%%éctﬂo@ ke Was ﬂc—:rtaﬂa%'t% ghod4H m,

1.20 (3H mass 1 on serve Description
154- (1- q/@vemlétabﬁlen gvEpoRted Bpd peritioned @@tvwquDE@A@@qubO The phases

4-(1-cycl %Pexgepér t3ébl)ar§1’ ‘Pr?é")éh@é’dl%o&l&t 'sxtale D witB2 Martn enp'o} and
s S Butiek %

pot assi um hydr oxi ano vvat er (8 m)
wer e heat E0Aa- THe medazgarmméwtmnaw\@)‘e flded 20d evapprated. é’@ettqféhﬁ PUse ure was

concent 2} afheao6ifed 4raa dot DSeib 8L QAR itk TR PSLaPanBlfirloracet at e

(120 nlL) and aqueous ochloric a ore the organi c phase
was washeBt@fg fn h@ranhefrhllsygﬁvecthe ditle cs:oamoclnq 21\/145&) a$L2)n othwhitd sofithade

t t [
Separator cden SAARE!S B3, B)IRFAR AP aiepbb LR, BITRRHINcY 2 vel | on
(id%34 ’;0%%759H1Hdapr&r69a&zlg4br(;§?75§ (1HR d6.3B. Qngﬂ%@ﬁ 8%0&614 AdL . %7444114 ][T) g

.84-1. kgs%o oun
229 (M H+ thae W Vo 9019416 6h Xy 12328t hy 1D %%%‘{W D19
COZH( 4- (gmmhgmrezml \)/assirdwraydmwﬁlzmo{ﬁeb(bﬂm (q%gay tbggégrémpaun@( mml))
was di sso 3/@418);%0 mom{g | g%] )asg &,é’lydrogenat ed on an H Cube using a

pal I adi um on on car e pro uct solution was concentrated in
vacuato give the title corrpound as a white solid (792 ng, 3.41 mol ). SH
(meth | pd4eridoh b 7-82-7.68 (2H, m, 7.33 (1H d), 2.83 (1H m, 2.73
(2H, q 1.85-1.70 (3H, nm), 1.58- 1.30 (5H, m, 1.22 (3H, t).
LCIVS ( ES) Etmo mads- (5-{)3Tcbbswdéﬁmelfwlﬂdswboxﬂphanyl}-dr2 $pRadiazaled-yh16k hy |

3- br ono- 4|%}1Wg$§ﬁgyéw%y] benzoate (D20) O

cl o—N
A O 5

D5 (100 mg) was dissolved in DMF (1.5 ml). To this solution was added K,CO3; (58

20 mg) followed by ethyl 3-bromopropionate (72 ul) and the mixture stirred and heated
to 100 °C. After 1 hour only 5 % conversion was observed by LCMS so further
portions of K,CO3 (97 mg) and ethyl 3-bromopropionate (72 ul) were added. After 3
hours the reaction mixture was evaporated then partitioned between DCM and H,O.
The aqueous layer was extracted with DCM then the combined DCM solutions were

25  washed with brine, dried over MgSQ,, filtered and evaporated to give the crude
product. This was purified on a silica cartridge, eluting with a 0 to 50 % mixture of
Et,O in petroleum ether. This gave the title compound (40 mg) as a white solid. 3H
(CDCl3, 400MHz): 1.21 (3H, t), 1.45 (6H, d), 2.85 (2H, t), 4.13 (2H, q), 4.51 (2H, 1),
4.71 (1H, septet), 6.60 (1H, d), 7.07 (1H, d), 7.21 (1H, d), 7.45 (1H, d), 8.02 (1H, d),

30 8.08 (1H, d), 8.27 (1H, s), 8.47 (1H, s). MS (ES): Cx4H»4CIN;O,4 requires 453; found
454 (MH").

Description for D7
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A m xture of 3-brono-4-hydroxybenzoic acid (2.00 g, 9.22 mmol),
2-1iodopropane 20 (1.85 nm, 18.4 mml) and potassium carbonate (2.55 g, 18.4
mrol ) i n WbRBogslo7ss2ml) was heated to reflux for 5 h. ThePCeapro0o06418s
allowed to cool and was filtered. The filtrate was concentrated in vacua
and the r . WRA er (150
m.), whi cgfd\/\'gg'%bﬁa) H Ié'&'%\?f g AP‘SJI;\n/I NaOe—| S/[?,ﬁkylﬁ 'Rg’ﬁ%?? %ﬁg%ﬂ%%%?g;% (phase
separ ator)n@t'\%l([??dncentrat ed in vacuo to give the title conmpound as a yel |l ow
oil (2.36 g, 7.84 mmol). 6H (methanol -d4, 400 Mdgz): 8.05 (1H d, 7.90 (1H,
dd), 7.25 (1H, d), 5.10 (1H septet), 281 (1H septet), 1.32 (6H, d), 1.31
(6H, d) ppm M (ES): no nasy i oy &hsax\2d Deycri ption for D21

3- Brono- 4-[ (1- net hyl et hypo hen aci d N 10 A solution of

1-met hyl et hyl  3-brono-4-[(1- rret hyl"et hypoxy] benzo'éte (D20) (2.36 g, 7.84
mol ) in ethanol (100 nm) and aqueous sodi um hydroxide (2M 39 nl) was
heated to reflux for h. The reaction m xture was concentrated in vacua

and patti PPotvo mel \ﬁé‘énN@{ShSﬂﬂ?’a@éf drese (dissolvied) ingREMdt-€r m12my stiyred t he
latter ac b\%rfll'gﬁfjat]réthétlﬂ{)gMdﬁg THHSabkon mikiife ABY RS il RIERItNBT V%A act ed
with further ethyl aceta and the conbi ned organic extracts dried
(phase sepashadbwith &h@- EBﬁ@QH?‘P%& ution wag agracedifle twedurther pertioaebund as
an of f - whiic1 8R4 itk Qémg%eg’orgarﬁ)@ sHU%r)s W@r'é EVERbRASP kG Q@neg@qﬂg"@rﬁde 8. 05

(1H, d), 7.89 (1H, dd), 37(1H, d), 4. ng sept et 1.32 (6H, d). Ms
(ES): c1omt0ﬂ14qtee@3trhtl§ai9rirw§§1 rzsﬂaanqlde gl\feOtaﬁdl lospmpowd (49 1E) as aroMscr i pt i on

for Dgg %If&lﬂ'héh@i%fv?ia§fh|eﬂreQQS&é%ta%d(tl@?ésuItanT%r&vr%t%Qﬂﬁfa%H Rith
4- br ono- 3- chl or obenzoic acid (5 g, 21.2 mmol) in ethanol (50 nlL) was

added sul PRiM fogive? aemdrh_a)tcfmfdm hfé;e ¢amBRAUNG {20Tnel as @ by ealidt 8H (&F | ux f or
60 h. The t rigt t a d wat er
DIVRRS, Ad HES 182 (6HL LPnesy ﬁﬁ"‘%%‘t’letf 7h2¥’é AF &y Z?ﬁyﬁﬂé%h%‘

(50 n). queou 1 ayer was’extracte ther tate and the

combi ned Gryani GOB(TH aidta O 61 M) 124 pHhse. Sepbithtsor)l. ahdreendémiEdk ed in
vacua to giyg st ; wn oil/solid (5.09 g, 19.3 mmol)
O\ B RN SRR TP Een i

6H (d6- %400 ('1H (1H, d), 7.80 (1H, dd), 4.33 (2H,
q), 1183 (3H, t). M5 (ES): no nass ion observed. 10Description for D23

Et hyl 3- chb9tfstfor for B hy! propyl ) benzoate (D23) 0
3-Chloro-5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-
indole (D8)

20
D2 (200 mg) and NCS (65 mg) were dissolved in DCM (5 ml) and stirred overnight at
room temperature. The reaction mixture was then partitioned between DCM and
H,O. The DCM solution was evaporated to dryness and purified on a Biotage silica
cartridge, eluting with a 25-75 % mixture of diethyl ether in hexane. This gave the title

25 compound (36 mg) as a brown solid. A second batch of the title compound was also
obtained from this purification (86 mg) as a brown solid. 8H (CDCI3;, 400MHz): 7.28
(1H, m), 7.45-7.54 (6H, m), 7.93 (1H, s), 8.05 (1H, d), 8.28 (1H, br s), 8.49 (1H, s).
MS (ES): C,1H4:CIF3N30S requires 445; found 444 (M-H").

30 Desciption 9
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A sol ution of isobutylzinc bromide in THF (0.5 M 30 nL, 15.0 mmol) was
added under argon to ethyl 4-brono-3-chlorobenzoate (D22) (2.00 g, 7.60
mrol ) andwoOhers/ %821, 11- bi s(di phenyl phosphi no) f er r ocene- palrieedooant4ity

di chl ori de dichl oronet hane conplex (930 ng, 1.14 nmol) was added. The
reaction yagdiea qd,_,hgo[eejggpbofx%,d%nﬁd (pghhe m xture concentrated in vacuo
and the residue partitioned between ethyl "acetate (125 nL) and water (125
m). A solid formed, which was fijbtered

| ayer was washed with water (100 niL '
concentrated in vacuo. The crude %% as purified by silica

chromat ography, eluting with 0-5 ) n hexane over 30 mnutes to give
the title conpound as a colourless oil (1.76 g, 7.33 mmol). 611 (d6- DVSO,
400 MHz) : 4-Cyahoihdele 350 mgBWag Hidsolted in EiCe (28 M|). dp,thid sBIti¢2 Was gdde@. 66 ( 2H,

1. 88- s 6 ) 0o ion
observed %3@%%1@31 Q)ladﬁ I?'%?rd%g‘gl @?%ﬁpg?@%ﬂ&% Wa%egég t)?lébbedr;rgﬁ;ic aci d
(024) 5 A siyted dvemiglit. EhdrdacBercwbe imoodpleRs smwtayhpatepyil Wé@i@raae:rthé)%) (1.76
g, 7.33 [ )., i LOXi in
et hanol ( urﬁ;ﬁ@m&a%ﬂéﬁﬁg%u%ﬁg él%mgp%((gra R§ eﬂ?p#ﬁ%ﬁrtg K%@ﬁt'rtﬁgxcé"{rmgm
concent r at98 mg) asa yrdlowrsentisdid SNo esiifibagopaitemptedned bet ween et hyl acetate
(100 nL) and water (100 mL), the latter acidified with 2MHCI (4 nL). The
aqueous | ayer was extract ed vvlth et hyI acetate (100 nL) and the conbi ned
or gani c e Res enift dive ¢ ) and concentrated in vacuo to give

the tj M| g 6.36 mml ). 6H (d6- DVMSO, 400
MHz) : ﬁ@q‘ﬁgwq"md?'%k%@’ ?‘E’H"%&e 2 (1H, dd), 7.44 10(1H, d). 2.64
(2H, d) .94 (1H, , 0.89 (6H, d). M (ES) Cl11H1335CI 2 requires 212;
found 211 (MH+). Descrl ption for D25 Methyl

3-cyano-4- (Ktrifluoronethyl)sul fonylioxy}benzoate (D25) 15 To a solution
of met hyl 3-cyano-4-hydroxybenzoa®t (3 g, 16.93 mmol) and tri et hyl am ne
(3.54 m, 25.4 mmol) in dry dichlgro hane (60 m) at 0O C under a 20 flush
of argon was added trifl uoromnet hane oni ¢ anhydride (3.15 m, 18.63 mol)
slowy dropwi se. The reaction was al|lowed to warmto roomtenperature and
stirred for 1 h. The reaction m xtue washed with 10 A) aqueous

pot assi um carbonate (2 x 50 nL) a en wyueous HCl (2M 2 x 50 nlL) before
the organi c phase was dried (phas Ator) and the solvent renoved in

vacua to give the title conpound as™a da brown oil, (5.165 g, 16.70
mmol ). 6H (CDCI 3, 400 MHz): 8.44 (1H, d), 8.38 (1H, dd), 7.60 (1H, d), 3.99
(3H, s). M5 (ES): no mass ion observed.

15

f and di scarded. The organic
*d’ (phase 20 separator) and

A mixture of 4-cyanoindole (5.0g, 35.2 mmol), sodium hydrogen carbonate (8.9q,
105.6 mmol) and hydroxylamine hydrochloride (4.9g, 70.4 mmol) in ethanol (200ml)
was heated at 55 °C overnight. Sodium hydrogen carbonate (5.9g, 70 mmol) and
hydroxylamine hydrochloride (4.9g, 70.4 mmol) was added. The mixture was heated

20 for 4 days until only a small amount of starting material was present. The inorganics
were filtered off, washing the solid well with ethanol and evaporated off the solvent.
The residue was triturated with diethyl ether to give 5.8g of off-white solid. 3H (400
MHz, methanol-d,) 6.76-6.78 (1H, m), 7.12 (1H, t), 7.24 (1H, dd), 7.29-7.33 (1H, m)
7.46 (1H, dd).

25
Description for D10
4-{5-[4-Phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indole
(D10)
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5Description for D26 Methyl 2-cyano-4-bi phenyl carboxylate (026) 0 0", The
followng reaction was split into two batches wth half the anounts: nethyl
3- cyano-weopesta7ud2 uor omet hypsul f onyl ] oxyl benzoat e ( D25PCTEP2003/0641885
mmol ), 10 phenyl boronic acid (1.183 g, 9.70 nmml), potassium carbonate
(2.011 g, 14.55 nmol) and pal | adium tetraki st riphenyl phosphi ne(0) (0.561 g,
0.485 mmol ) were taken up i (24 moy-nand Theum xture heated in the

m crowave for 30 mn at 150 DI s were conbined and dil uted
with ethyl acetate (50 ni) am¥ thy ered through kiesel guhr to
renove pal | adi um residues. The _fyfTrate was concentrated in vacua to
reduce the anount of DMF and then the residue partitioned between saturated
aqueous sodi um bi carbonate (50 m_F and ethyl acetate (50 nmL). The organic

m?sg }Nasmm}t%hﬂct w.ﬂda)r%rﬂéthingalz tﬁ|@ﬂ¥dﬁ1@tc§¥b6 li OAsid Qs((ﬁﬂ?g)thtcmrd(megmgwat er (50
erore | [l e | ere olvent, renoved I n vacuo.
The broma%‘é)lﬁl\éa/\'ég g""\%dwﬁ shigsplgd 'Hr@ﬁﬁ:t dgrBpngnd Sliged ngt 629 o Et 0AC
20 in ISOtdhﬁXa%t@ eoréezoaﬁnsmwmg@nt wgis\tissbived il bV (@ @h@dd@eﬁjt@tm@l te
solid (935 r(% i 9([))l\/rso foo VHz) : (Qﬂp @%? 29 (1H,
dd) , 81ateq_ sg)mon7 a@g %tﬂmg rg}mtmpegoat i) te@geraﬁl,}re f§r \2(0( rs. ?he,vs (ES)
NO NMasS i pyacHBs/INGE. wdeehen hpite@to DO CcD2dble R RZRTYABE évé?hlghleFéﬁh&'ié@OXW ic

| car boxyl ate (026 3.94

?111%?) (%Z Oaégieﬁ gﬁéﬁwdz(&?M%&Pgagéédpwts p&fad“rﬁo?”doﬁ\i‘i&’t"@%d

di chl or omatyRase TheOreBildle VRS r@dﬁ@@lve&oﬁiwm éncdém@ccba \ﬁ/@n EOAS (08) BR®! ) was
t hen added and the reaction stirred for he m xture vvas added

di chl or onHehEHEPINEH OrPRNICAHY 29 YFRLGHRI PCSFW'@%% ﬂ]? resl*?‘u‘ée Wa§ PHETIgR P

separ @ edflahkildA&hSHABYRPRY tdl@mb &ethvd 25175% hiveiredif gl et Masah@0 ) .
The conbi ned, organi c ghase q\lltﬁﬁ?drl ed ase separ at or and the sol vent

renoved i P ¥ e fite groeoy Yot r%ﬁ” ch' S%ﬁ‘%cﬂf\}@a GORPREPhanol (30

nm) and ageeods) was pumndaysir mm@etovwe &fédmrdz dotMoudd r(té mgm@ afneéfﬂmm@ was
stirred at room 10 t H&wature for ore addition m.) .

wat e

The react FOI- ﬁlﬁéc%'sr IFBk 7683t 1174 k?é?‘ ”1)h7 i iche 6%%) ﬁé‘ﬁ& %%éﬁﬂrw)') was
added andzighe1pi b ur 84 hak fHhey) swerars auediesthe, ageQ phase
was extraciGeS( Wi ??1 fgr'? erggla?:(??(()roﬁ%t ﬁaﬁe@ %P%’E g’e ()S}_e@%1he co%?ﬁ? ned
organi® prRECSALT: doynslt 12dMiSe separ at or) and the sol vent renoved in vacuo
to give the title conpound as a white solid, (849 ng, 3.80 15 mol). 8H
(d6-DMSO, 400 MHz): 13.60 (1H, br s), 8.38 (1H, d), 8.28 (1H, dd), 7.78
(1H, d), PeseriptionfopD117 60-7.50 (3H, m). M5 (ES): CL4HONCR requires 223:

found 222E(IMI% Bréo- Pésoﬁﬁ\'eﬂ{ylﬁ% hAbated 511320Et hyl

4-chloro-3-(trifluoronethyl )benzoate (D28

Br/%LO/\

20  3-Bromo-2,2-dimethylpropanoic acid (200 mg) was dissolved in EtOH (5 ml) and

treated with concentrated H,SO, (0.4 ml). This mixture was heated at reflux overnight

then evaporated. The residue was extracted from H,O with EtOAc (x 2) and the

combined organic solutions dried and evaporated to give the title compound (316

mg) as a clear oil. 3H (CDCl;, 400MHz) 1.20 (3H, t), 1.32 (6H, s), 3.51 (2H, s), 4.18
25 (2H, q).

Description for D12
3-Ethyl-4-(1-piperidinyl)benzonitrile (D12)
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4-Chl oro-3-(trifluoronethyl)benzoic acid (1 g, 4.45 mmol) was dissolved in
ethanol (3 m) and concentrated sulfuric acid (0.15 nm) was added. The

m xt ure wWae 2hesat7es1in the mcrowave at 100 C for 5 m necesrasnd/osdien 120 C
for 15 mnutes. The solvent was renoved in vacuo and the residue
partitioned between saturated ag. sogjum bi carbonate (50 nl) and et hyl
acetate (50 m ). The aqueous |ayer wds extracted with further Et0Ac (50 ml)
and the organi c phases were conbi nri ed with a phase 5 separator and

concentrated in vacuo to give the t conmpound (1.026 g) (DN108121-148A3)
as a colourless oil. 6H (nethanol -d4246Q MHz) 1.40 (3H, t), 4.41 (2H, q),
7.76 (1H, d), 8.21 (1H, dd), 8.33 (1 d). M5 (ES) no nmass ion observed.

Description for D29 102-(Trifl uor omt hyl) - 4- bi phenyl car boxylic acid (D29)
0 CH The reaction was split intg using a quarter of the reagents in

each: to a mxture of 4-brono-3-(tr dor onet hyl ) benzonitrile (4 g, 16.00
nmmol ), phenyl boronic acid (3.90 g, 32.0 mol ) and pot assi um carbonate (6. 63
g, 48.0 nAdiNinp3-athNbetizaeitris (3.6 rareli ddemid), (I Dvitbrofr@pentane whs 1adideR. pal | adi um
tetraki st 0Sphj 4 , ) cti 94 Was
heat ed i nﬁnﬁﬁf%targg@%v%ra@(a%éé'@ g’o%'gdn Hrﬁoﬁ%?@%:ro@‘gi%ﬁgg) \?Vggec%ll %'t m xt ures
were filteqelytRivasgHerc sli¢rowavendsisedwach heetieylat 46@fGfer TandAll racton vent

r enov i Ry i |l ety (100
) and waPABe st Kt Ui ¥RBaRas ohich GFCG] SEARCTI0LL o0 ThE

bi car bonatembioeditdrgani¢ TEotions) drigthdplasgasérarpheseandvesnelntratéd( i 8aeHo;
filtered % kL VAacuQ: - i i at ed

w th di chPbt Sraipfahy 3l SAER. S bk 86, R FOTNERA ol Bl bt

2- (trifl upvidiedtthysiljcaachspphioasapbir ¢oten?-Ge’ (2hyl Acglateni txanego givedhan t hout

further pygd i ' - i &l t - bj 1 G ' (2 g,
754 ol J1 Cora@rCes o BaBuose, 25 AR e i, AGIRRIGRSRARTANGS S, s
nmol ) 1@&nd compeurmndachtdimes aisrtall dgoromap@daneinguri§y. f 8 (h8thanolfthe40@® kttz) on

m xt ure cent i 0V n si du i e en

i ol or onorRang: o6 = Bl uoao g ek DL pRAHEE

i sol at ed amd1@diedd (Phaxe EepaBHL Ox )IMAES): he:,8aNy eequiresn@iedoind 245uo t o

gi ve the WHﬁe product. Purification using the Biotage Horizon, reverse
phase cartridge, eluting 5- 100 % MeCN in water to give an off-white solid
the title conmpound (960 ng) (N212346-AS). MsS (ES): Cl4H6F302 requires 266;
found1§65D@/&i n iﬁr?,i ption for D29 (Alternative procedure)

52-(Trifl =4=Di phenyl carboxylic acid (D29) 0 CH
3-Ethyl-4-(1-piperidinyl)benzoic acid (D13)

COH

N

9

3-ethyl-4-(1-piperidinyl)benzonitrile (D12) (817 mg, 3.82 mmol) and potassium
hydroxide (2.14 g, 38.2 mmol) in ethanol (35 mL) and water (8 mL) were heated to
20 90 °C (block temperature) for 9 h. Further potassium hydroxide (2.14 g, 38.2 mmol)
and water (8 mL) were added and the reaction heated for a further 18 h. The
reaction was allowed to cool and was neutralised with aqueous HCI. A white solid
was collected by filtration and an attempt was made to purify the filtrate by SCX

cartridge, but this failed. Both the solid and product of SCX were combined,
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Batch A A m xture of D98 (1.0 g, 3.96 mmol ), phenyl boronic acid (724 ny,
5.94 mol ), palladiumacetate (44 ng), (dicyclohexyl phosphi no)bi phenyl
(140. 2 ngyoanek/et2assi um fl uoride (689 ng, 11.9 mmol) | RCTHP2¢08/064135 was
heated in the mcrowave 10at 120 C for a total of 40 mnutes. Batch B: A

mi xt ur e Ofnegf?%o( 2884 B ﬂhegagm%ﬂjre gl?i@i‘ﬁlé{j VAR QUUHE R/ dThS AR wis 38

mol ), palladiumacetate (2. 19) , I cycl ohexyl phosphi no) bi phenyl (7 np)
and pot as§ltaiad {9 abtpindke (fitlwte, ygrichswas m@ﬁltyaqpﬁdmépq)ﬁcmtr)dgﬁawaﬁl@%& edhin the
m cr owave ' BT ctd ] ches A &
B ver o comBLRag ] § o R e o Bl e

resi due weemMpelndidscaiwbije $0liddA6 ore: QrfdtogebERg opdhe tenslipiFg OXRteriah gaeane t o

i ' f ' j\al I tz. o i i al
i ssorvedt O EeRIpt TR PRRONS R T R R T e T 2 T

reflux fof1k8 dd), 7162 (bl d)eRB85UAN, ddnBv8d2Hngy dciZo(4andn)t he1r(@di ahyel.25
partition t n - g s extracted with
further D@]’%ilﬁe 'O@Z%SWﬁﬁggg%v% ee%g‘%’ifﬂgﬁ%%o centrated in vacuo.

The crude material was purified by reversed phase chronmat ography on the
Hori zon eput L oM 40 100% MeCN in water to afford the title conmpound
as a Mite—so"{l?-[mrrg) . SH (d6-DWVsO, 400 MHz) 7.31-7.40 (2H, :

7. 44- 1) 52E{aH5-ahoro-Gizpyrrelidinyl)-3gnyridigddarbaxylatedP24) (1H, d), 2513.57 (1H,
br. s). M5 (ES): Cl4H6F302 requires 266; found 265 (M H+). Description for
D30 2'-Fluoro-2-(trifluoronethyl)-4-biphenyl carboxylic acid (D30 This
material was prepared using a simlar neth@d to that described for D29

usi ng (2-fluorophenyl)boronic acdld and DO8||except that only a single
coupling reaction was perfornmed,” SN o~paptch A and the coupling
reacti on was heated for 20 m nutes. |5IVB (ES):] C14H8F402 requires 284; found
283 (MW . Description for D3 - cyams<4- (2- et hyl propyl ) benzoat e
(031) 0 O 10To methyl 3-cyang-4-{] (trl¥ 1 uoronethyl)sul fonyl]oxyl benzoat e
(D25) (1.5 g, 4.85 mml) was d brono(2-nethyl propyl)zinc (48.5 m,
24.25 mol ) in tetrahydrofuran (50 m ) under argon. To the solution was
then added 1,1' - bis(di phenyl phosphi no)ferrocenedi chloro palladiun(ll)

di chl orongt hane c X, (0. 35 . 0.485 mml ) d t reaction heated to
fef Tue £ of e G Featnbiurtaafiacty St MRk B, 4% WS PelliRt ne
filtet®d {I25cught.8ehmnad), po@ssiumgavbdriatee(oBy Ima@ ded7amencl) Ene coppergriwdeas

renoved i p, vacug. esi\due was partitjloned between .ethyl .acetate (50 nlL)
ind vt er CEBSHBPRS BRI A5 (BRI 1sb B Bie MEEER B B G ¢ e

sol vent r pymulidthei (M6¥ angu@.29 Theol) eais cddedvasd [her iebctenh fimatest 4ti 188 °C for 20

chromat ogp aphyy & HhD%wSs 3306l FPAE hitidrd SGSABI Ktk Lhly1 40Tl yw batches

mL). The combined organic extracts were washed with water (7 mL) and brine (7mL)

20  before being dried (phase separator) and concentrated in vacuo to give the title
compound as an orange oil (1.06 g, 4.17 mmol). 8H (methanol-d,, 400 MHz): 8.45
(1H, d), 7.98 (1H, d), 4.31 (2H, q), 3.82-3.75 (4H, m), 2.0-1.93 (4H, m), 1.36 (3H, t)
ppm. MS (ES): C,H5CIN,O, requires 254, 256; found 255, 257 (MH™).

25 Description for D15

5-Chloro-6-(1-pyrrolidinyl)-3-pyridinecarboxylic acid (D15)
@)

Cl
OH

N
~
o
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20 were collected, one of which was the title conmpound as a col ourless oil
(233 ng, 1.072 mmol ). 6H (00013, 400 MHz): 8.28 (1H, d), 8.15 (1H, dd),
7.38 (1HwO)2pos 79821 3H, s), 2.78 (2H, d), 2.02 (1H, m, POTAP2(08I0641d5 .
Descri pti on for D32 3-Cyano-4-(2-nethyl propyl)benzoic acid (D32) HO O
Met hyl  3- P@ %T&@B%ﬁ)’rbﬂfnﬂﬂ’)\’ég Hox(IERL) D{433€ @‘J%g( 44@7n2m817‘?,11) was

di ssol ved et hanol a ueous SOdI um'h nmol )
was addedeth’ﬂh@' 28at-) @nd m@egws ﬁ@@umfbydrqxnﬂe (21 d@Gedlis 4H@| m(TIﬂ)) wa§ was

added a”dnéélgd GG f%r%aﬁt dé"‘réel?:tlgﬁ %kﬂha%%héﬁﬁleﬁzt% Bol Cfm%lo The

organic ases were isolated and dried se separator an I’IEd

before t héelgfﬂlle@dwwm/@é/l Hehtager Tiha tmgcmmppbnfyfqr@etiwe‘ q wh!t%seltﬁn@nﬁmas as a
whit e sol H, br.
9 8. 5259 hl%l_rlé@g?aﬁywiaghég\&lt%man tﬁgﬁté%%@%({%%lﬁ?; 4%%@& THom
0.91 (6H, d)089|2@ LESE Tmzm%mzasf é'quede@nzm SG&@ﬁburrmzehqtrmgHu)th 2

Descri pti f yd7)

(033) HZNgﬁA&EFOI%hWF%%V%R@ Lﬁ}%on@my%uﬁgfhgrdé hyI {j)énégorﬂ tr| e (1 25
g, 5.0 muoinolanéH i(ethangldi AGO BittaH 8.65((28. aird.03 (i, THIF3.766. HL(4H23n)mol )

under arg i i ! e j 4

pal | adi urr? \)AP%? @ﬁiﬁgﬁo’}rlgg(ﬁszeééo 8(&@@&%{?@%22%&%0&9@&%%ﬁgwfhe
reacti®n heat ed at reflux for 5 h. The m xture was concentrated in vacuo
and the r a i-oned between ethyl acetate (80 nmlL) and water (80
m). A sop%&]lr@r otrg']!g was filtered off and di scarded. The organic | ayer
was washed-Ethylkd- MOQenGQﬂtrﬂtXDb@fore it was dried (phase separator) and
concentrated in vacuo to give the cr title conpound as a black oil. This
was used directly in the next step (J.35 g). Description for D34

54- (2- Met hyl propyl1)-3-(trifl uoronet benzoic acid (D34)

I
To 4-amino-3-ethylbenzonitrile (2.50 g, 17.1 mmol) stirred in water (14 mL) at 0 °C

15  was added concentrated hydrochloric acid (7.80 mL, 257 mmol) dropwise followed
by a solution of sodium nitrite (1.24 g, 18.0 mmol) in water (3.43 mL) dropwise. The
resultant mixture was stirred for 15 minutes and then added over 15 minutes to a
solution of potassium iodide (2.98 g, 18.0 mmol) in water (6.0 mL) at 0 °C. The
mixture was stirred at room temperature for 2 h. The mixture was extracted with

20  ethyl acetate (3 x 100 mL) and the combined organic fractions washed with brine
(100 mL), dried (phase separator) and concentrated in vacuo to give the title
compound as a brown solid (4.21 g, 16.4 mmol). 8H (methanol-ds, 400 MHz): 8.02
(1H, d), 7.61 (1H, d), 7.24 (1H, dd), 2.80 (2H, q), 1.21 (3H, t). MS (ES): No mass ion
observed.

25
Description for D17
4-(1-Cyclohexen-1-yl)-3-ethylbenzonitrile (D17)
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HO O 4- (2-net hyl propyl )-3-(trifluoronethyl)benzam de (D33) (1.35 g, 5.50
nmol ) was di ssol ved al ong with potassi um hydroxide (3.09 g, 55.0 mmol) in
et hanol (WO 2nd8)07as2d water (10.0 ml) and the sol uti on heatedpre@7neiiBiix for
18 h. The reaction m xture was 10 concentrated in vacuo and the m xture
separated between Et OAc (150 nl) andsppueous sodi um hydroxide (2M 150 ni).
The | ayers were separated and the organi c phase extracted with further

sodi um hydr oxi de sol ution (200 nL). \. of both phases showed product in
bot h. Therefore the aqueous phase ffas dcidified to pHL with HCO (5M and
extracted back into Et0OAc (2 X 150

with the original organic phase. Th ol

and t hese organi c 15 phases conbi ned
ent was renoved in vacuo and the
residue purified by reverse phase chriomat pgraphy, eluting 5-100 % MeCN in
H20 over 2000 nlL and the solvent resowgd in vacuo to give a brown solid
(690 ng, 2.410 mmol ). This solid wa iturated with hexane to give the
title conpound as a buff solid (13 )} 0.548 mmol ) and the filtrate
purified by MDAP to 20 give further title conpound as a white solid (102
my, O.414amRture oftd-dtd @N@éﬁen&@ﬂtrﬂé"@m)]@ 233997(48’0 nl%ol)s) cy@oh%&eﬁ—hH s),
8.13 (1H, d), 7.62 & 69 (2H, d), (6H d). M
(ES): C12Mpeientsoad 9%@922620 el sodEm( Wﬁmf'de[%%mqaﬂ%% meel) pRS

255- For ny pis@rigHendBho ladidfP I]:maw&eb@mom rg.48 enrh&BI anNGdrous

(2S)-2- Butaﬁoé %§ éﬁnﬂ%ﬂy nnﬂm was di ssol vegt in DNF&?SO m and t he

sol utidn E@Hlaé‘& ¥ O“L%W%h%tle% %X/sﬁé) added 18 daindisshipdihe dBICrqEes dil 8per si on

i n m ner aleRtibn nﬂxt@%%a@p%ﬁoﬁ&' t)etwaeraeﬂgr béélﬁte%@@nﬂ%ﬁbeﬁ/ate? |0450 FﬁL’;t ure was
stirred at O C for 10 mnutes after cor’r'ﬁ ete additio

2- Fl uor o- BEPET A REFRIéIAVET Mas( Birhey waghed AVithp Y"?t%a@oSm{-heQT'egdﬂ’é‘és%nd t he

reaction Bpdrato® Md euR@ntrteWan Ddco.r OXHE EREPehatbkdIowdss batded ¥y kita the ice
bath) and the reaction m xture was stirred overnight at room tenperature.

The react FYRMRIGAIRY: KLY Hen 72 58P8E 1t HORNE, Ottt IS 1hIe ithe ilnd
dilutegl webioBdies b yeRohloi BD2 o okl BA(HeliisABRd, and i pegan ¢

fraction extracted wi'th water - he conbi ned organics were dried by
passi ng t tbubh? 46 (AHpAds - 'Feld éi"r)ﬁh 1é3aﬁ6t(r1ﬁdg@ aed (?Heﬁuait/)asc?ﬁa% & to
dryness U(Kiﬁrmrﬁf@éﬁe@bl\ﬁﬁ—ﬁﬁﬁuf 80 ($H.9). VRSt BS): (F\Id#%ssolbﬁ%%rvea_he crude residue
was purlfled on a 40+M Biotage cartridge, eluting wwth a 20 to 50 % mi xture
of EtOAc in hexane. This gave the title conmpound (220ng) as a white solid.
6H (d6- DIVBQ ,{\43;),;189 88 (1H s), 8. 30 (1H s), 8.15 (1H, d), 7.49 (1H,
d), 4.73-7% 79 (2H, .33 15(3H, d), 0.95 (3H, t). M
(ES): 1@12%1@2@@4@@@) Q@thlb@nmzewb . Description for D36
3-Cyano-4-{[(1S)-1-net hyl propyl ] oxy} pengpic acid (D36) NC 20To a sol ution
of 5-formyl-2-{[(1S)-1-methyl propyl ] dxy} benzonitrile (D35) (220ny, 1.08

4-(1-cyclohexen-1-yl)-3-ethylbenzonitrile (D17) (824 mg, 3.91 mmol) and potassium

hydroxide (2.19 g, 39.1 mmol) in ethanol (36 mL) and water (8 mL) were heated at
90 °C (block temperature) for 20 h. The reaction mixture was concentrated in vacuo
20 and the residue partitioned between ethyl acetate (120 mL) and aqueous
hydrochloric acid (2M, 50 mL) before the organic phase was washed with further
hydrochloric acid (2M, 50 mL), dried (phase separator) and concentrated in vacuo to

give the title compound as a yellow oil (808 mg, 3.51 mmol). 8H (methanol-d,, 400
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mmol) in acetic acid (20nl) was added sodi um perborate tetrahydrate (334ny,
2.17 mml), the reaction mxture was heated at 50 C over the weekend. The
reacti on woxbesrg48pas concentrated in-vacuo. Water (-50nkrTaes00addads Et OAc
(-30m) was added and the |ayers partitioned, the aq |ayer was extracted

tw ce mor ﬁ/lH%%W@?E@QPAt‘LP}C?%( (1A0HH) 7. 30 G4 i h@g?ﬂ’@'ﬂl ngFrgaé"GﬁﬁzM’e(? ez%apor at ed

to dryness der ressure to e ti as an

of f wh| t e28681(#H. moH! 846- » RJ- » 1B, &C?M§20§S)a§pdna&:trewlr68723@9 (1H,

s), 468szg§2w|.rﬁ) 155176(2H rr), 1.31 (3H, d), 0.95 (3H, t). M

(ES): C12HI3NO2 requires 219; found 220 (MH). 30Description for D37

5-Fornyl-2-{[(1R) - 1- net hyl propyl ] oxy} benzonitrile (D37). NC

(ZR)‘ZSBUb@Qﬁi%t{&%Q[ﬂI’Q 0.013 nol) was dissolved in DMF (50 m) and the

sol ution To this was added sodi um hydri de, 60% di spersion in

m neral ofCyclolexyl-3mtmdbengsig a¢id (R1Bbrt i on- wi se manner, the m xture was

stirred at 0 Cfor 10 5 mnutes aftep gonplete addltlon

2- Fl uor o-5-fornyl benzonitrile (2.0 g, ¢ 013 nol) was then added and the

reaction m xture allowed to warmtmterrperature (slowly within the ice
6

bath) and the reaction m xture was red overnight at roomtenperature.
The reaction m xture was then cool € 0 C, quenched with brine and
diluted with Et0Ac (-25nl). The m xtYy vas partitioned and the organic
fraction 10 extracted with water (-3 t he conbi ned organics were dried
by passing through a phase separat | cartridge and evaporated to dryness
under reduced pressure to give the e product. The crude residue was
purified on a 40+M Bi ot age cartri dg eluting with a 20 to 50 % m xture of
Et OAc in hexane. This gave the title conpound (310ng) as a yellow oil. SH
(d6- DVBO, 400 MHz): 9 88 (1H, s) 8 30 (1H, s), 8.15 15(1H, d), 7.49 (1H,
d, 4.73-4.81 (1H, 1.63-1 ? 1.33 (3H, d), 0.95 (3H, t) ppm
Descri pti 641‘%9'0@3‘8” 13¥'t§/§m¥'b&”%?€fpefj ( 1%@% 'Be-opY? MRS} Wamssselvedi d (D3s)
20CN 1® amsmlemtahgr(?ofm@) driar ipatogenblealdn) arlﬂcr@lntte/h@ﬁ@la dIgdiMmbengapbhril e
(037) (310 ng L% in acetic aci d&(tSOnTL was added sodi um Ber bor at e
t et r ahydr 83" d@&?lTﬁ‘ﬁ prog ssqmﬂn)wastwcs@ B4 Bnvacte fugive iestitiseoompguad 50 C

over the yeekene solilq76£a%d. i3 Rmdur §H §th§961 n&@@m& 1 Ngyagsoopnd wat er
(-50m) added, EtSOOAcq gﬁr%i was 25) add\éYﬁ and Qﬁ er% Fartltlo(oned t he

aq |ayer Whs/-83(tHcde 8@/\(11He”ﬁ1)? @3\)(/?*f|hQEt1€§3ﬂc(2{“L Bﬁmi)g dnt {3k BodtHitned

organi cs ‘?.\B@SQF’-I%?Q 220(3¢1|r YNESMSIHDN nd RAYS RA JseReYre to give the title
conpound (315ng) as an off-white soiid. SH (d6-DVSO, 400 MHz): 8.07-8.24

(2H, ¥, 7.38 (1H, d), 4.63-4.77 (1H, n), 1.55-1.83 (2H, n), 1.31 (3H d),

0. 95 (3H pbkaeri ,{Fe'ﬁ)DZOClZHlSNOZ requires 219; found 220 (Ma). Description
for D39 % on‘ié 3- bi hen | car boxyl at e $D39) 0 0 5Met hyl
3- br ono- 41Methpiet ?)Qféﬁ‘z‘b‘& ’(‘2&!‘1 atayloxyibenzoatelBa9) ci al | y avail abl e)
O OY
Br
YO
A mixture of 3-bromo-4-hydroxybenzoic acid (2.00 g, 9.22 mmol), 2-iodopropane
20 (1.85 mL, 18.4 mmol) and potassium carbonate (2.55 g, 18.4 mmol) in DMF (175
mL) was heated to reflux for 5 h. The reaction was allowed to cool and was filtered.

The filtrate was concentrated in vacuo and the residue partitioned between ethyl
acetate (150 mL) and water (150 mL), which was basified with 2M NaOH. The
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was di ssolved in DME : 2N Na2003 (2:1, 18 m) and then phenyl boronic acid
(244 ng) and tetrakistriphenyl phosphi ne pall adi um(0) (58 ng) were added.

The reactwonowzg4dreated to 80 C and then left to cool oven/EPr@7neakend.

Added Et OAc and water, the organics were separated, dried and evaporated to
give a bl g, %ﬂaséQNdD UHr’léd gﬁ%b@@e;pé(rafdﬁ% E&{c%ﬂﬁét%arlﬁ%)fu@w gf\/gqg t he
title conpoun O , 3.85
(3H, s), WIQmmﬂwndcﬁ)sawlswoﬂ(8@6(%I¥|84r1‘)1m0'3 88 ((methandﬂh 40@M|'(le-§0@|d) VB

(ES): Cl16 i ; n,f.or

156- ( Mot hﬁ%id%o’g %%ﬁﬁdd |ca€'t§'¢>‘€' Pt 3%@10‘)‘ Qg%ﬁih%ée@ 1182 (6H0),

6- (et hyl &x3y)(613- @lqﬂnenMBc(ESbmwyhaseom OBQQrVE{d194 ng, 0.8 mml ) dissolved in
2N NaGH ag. (3 nl) and nmethanol (3 m). Stirred at roomtenperature
overni ght and then the organic solvent was evaporated in vacuo. Added

Et 0Ac/ wat Beseriptiorator®210 and then acidified the agueous and re-extracted.

The organ Leds S d to afford 202 ng of the
e comparano et Sl R SERoR BB oonrr) 3. 80 (3ke <), 722
(1H, d), 7.33-7.49 (5H m, 7.82 (1H, d), 7.95 (1H, dd), M5 (ES):

Cl141- 11203 requires 228; found 229 éMrH@H 25Description for D41 WO
2008/ 074821PCT/ EP2007/ 064185

3- Brono-5- (5-(3-chloro-4-[(1-nethyl et hypoxy] phenyl}-1, 2, 4- oxadi azol -3-yl1)-1
H ndol e (041) To

5-(5-{3-chl oro-4-[(1-net hyl et hypoxy
(D5) 5 (450ng, 1.27 mol) dissol ved
1.35 mmol) dropwise. Stirred for 15
di ethyl ether (70nml) and washed with water (2x70nil). Dried over MgSOH and
evaporated off the solvent. The resydie was crystallised from diethyl

et her/ hexane to give 160ng of the tjtle conpound as a white solid. 6H (400
MHz, d6-DMsO) 1.37 (6H, d), 4.88 (1H, 10sept), 7.44 (1H, d), 7.59 (1H, dd),
7.72 {gH d), 7.91 (1H dd), 8. 13 8.32 (3H m. M5 (ES) Cl9H1579Br Cl N302
requires 431; found 4 MHt+) . The follow ng esters weredBrzggared in a

simlar fAssildiont ¢f i‘ﬁl—?t @w&bn%%@ﬂ&rm@éﬂe@ywﬂt@ﬁzwa (389 using the
appr opri ayg4i Ree|) Qn anhral KMO%LPQn@%@GéousT% (i %yhro%ﬁeg%f\ﬂ @gsm WeWas

comercially aval abl e apart from D11 used pr épar e Unl ess stat ed
ot her wi sehedtpe tp &g §isO Ler é"hﬁe'ielaéﬁ'%d“XtHreWFS %C%'f?ée%éfté@?l@n@”@ he

reactions %fl&méﬁotBé%\ﬁ/QeNBt@Vaé’éiat%%?@Hﬂ.)%HKNé{Qr Plrzgcrﬁg}”tl?e }M&b} §&|d|ﬂ8d ot hers
t he crude material was uséd directly in the hydrolysis ste I I owi ng

evapo?%t i With 8M Ha(4P ot iTha agypusayera@s extragied wyite further ethy acetate (70
mL) and the combined organic extracts dried (phase separator) and concentrated in

y1}-1, 2, 4- oxadi azol -3-y1)-1Hi ndol e
) (12m) was added brom ne (213ng,
hut edr evaporated of f the DVF, added

O

vacuo to give the title compound as an off-white solid (1.83 g, 7.06 mmol). &H
(methanol-d4, 400 MHZz): 8.05 (1H, d), 7.89 (1H, dd), 7.23 (1H, d), 4.79 (1H, septet),
1.32 (6H, d). MS (ES): C4oH11BrOs requires 258, 260; found 257, 259 (M-H").

20
Description for D22
Ethyl 4-bromo-3-chlorobenzoate (D22)

@) O\/

Cl
Br

25
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Nanme Precursor indole Comments M H+ D42 z" 111 ethyl (5-{5-[4-phenyl-
5-(trifluoronethyl)-2- thienyl]-1,2,4- oxadiazol -3-y0-11-1-
i ndol- 1- woacedsat7es2D2 sol vent DMPU rat her than DVF. Reactcworepato7hedss 120 C

in mcrowave. - WD 2008/ 074821PCT/ EP2007/ 064185 D43 H O . Br 111 ethyl
3-[3-bro
T1ion 5 4TS Aeyfepedqhit e £bGnttsS SiiordFEh: e BLOXDEY (L PROImAN in gihanal (50

convent i amMby wae gdeder §ldpf8_(yIC@CId (5 mL) and the resu tant mixture heated to reflux for 60
h. The reaction was partitioned between ethyl acetate (50 mL) and water (50 mL).

The aqueous layer was extracted with further ethyl acetate and the combined organic

5 fractions dried (phase separator) and concentrated in vacuo to give the title
compound as a brown oil/solid (5.09 g, 19.3 mmol). H (de-DMSO, 400 MHz): 8.06

(1H, d), 7.96 (1H, d), 7.80 (1H, dd), 4.33 (2H, q), 1.33 (3H, t). MS (ES): no mass ion

observed.

10  Description for D23
Ethyl 3-chloro-4-(2-methylpropyl)benzoate (D23)

@) O\/

Cl

A solution of isobutylzinc bromide in THF (0.5 M, 30 mL, 15.0 mmol) was added
under argon to ethyl 4-bromo-3-chlorobenzoate (D22) (2.00 g, 7.60 mmol) and then
15  1,1-bis(diphenylphosphino)ferrocene-palladium(ll) dichloride dichloromethane
complex (930 mg, 1.14 mmol) was added. The reaction was heated to reflux for 4.5
h. The mixture concentrated in vacuo and the residue partitioned between ethyl
acetate (125 mL) and water (125 mL). A solid formed, which was filtered off and
discarded. The organic layer was washed with water (100 mL), dried (phase
20  separator) and concentrated in vacuo. The crude product was purified by silica
chromatography, eluting with 0-5 % EtOAc in hexane over 30 minutes to give the title
compound as a colourless oil (1.76 g, 7.33 mmol). 3H (de-DMSO, 400 MHz): 7.91
(1H.,d), 7.80 (1H, dd), 7.46 (1H, d), 4.30 (2H, q), 2.66 (2H, d), 1.88-2.01 (1H, m), 1.32
(3H, t), 0.89 (6H, d). MS (ES): no mass ion observed.
25
Description for D24
3-Chloro-4-(2-methylpropyl)benzoic acid (D24)
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534 for 81Br 3Cl D44 o G "N N 111 0 \ nethyl 5-[5-(5-(3- chloro-4-[(1-
nmet hyl et hypoxy] phen y11-1, 2, 4- oxadi azol -3- yl)-1Hindol-1- yl]pentanoate D5
React i on wontvesni7ushi |l y heated to 80 C 468 PCT/EP2007/064185

O OH

Cl

A solution of ethyl 3-chloro-4-(2-methylpropyl)benzoate (D23) (1.76 g, 7.33 mmol),
and aqueous sodium hydroxide (2M, 3.70 mL, 7.4 mmol) in ethanol (30 mL) was
heated at 40 °C for 3 h. The reaction mixture was concentrated in vacuo and the

5 residue partitioned between ethyl acetate (100 mL) and water (100 mL), the latter
acidified with 2M HCI (4 mL). The aqueous layer was extracted with ethyl acetate
(100 mL) and the combined organic extracts dried (phase separator) and
concentrated in vacuo to give the title compound as a white solid (1.35 g, 6.36
mmol). 3H (de-DMSO, 400 MHz): 13.20 (1H, br. s), 7.89 (1H, d), 7.82 (1H, dd), 7.44

10  (1H, d), 2.64 (2H, d), 1.94 (1H, m), 0.89 (6H, d). MS (ES): Cy;H>*°CIO; requires
212; found 211 (M-H").

Description for D25

Methyl 3-cyano-4-{[(trifluoromethyl)sulfonyl]oxy}benzoate (D25)
15

Ox O~

N
0 =N
\\S/O

/\\

F.C O

To a solution of methyl 3-cyano-4-hydroxybenzoate (3 g, 16.93 mmol) and
triethylamine (3.54 ml, 25.4 mmol) in dry dichloromethane (60 ml) at 0 °C under a
20  flush of argon was added ftrifluoromethanesulfonic anhydride (3.15 ml, 18.63 mmol)
slowly dropwise. The reaction was allowed to warm to room temperature and stirred
for 1 h. The reaction mixture was washed with 10 % aqueous potassium carbonate

(2 x 50 mL) and then aqueous HCI (2M, 2 x 50 mL) before the organic phase was
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D45 O-. IS ethyl 4-[5-(5-(3- chloro-4-[(1- nmethyl et hypoxy] phen

yll-1, 2, 4-oxadi azol -3- yl)-1Hindol-1- yl]butanoate 05 Reaction heated in
t he mcr(wa\zaommmo C. Crude material used in next stepcCrmrR@mionygss
evaporation. - i;i aik\ 0O iR nethyl (2R -3-[5-(5- (3-chloro-4-[(1-
met hyl et hMH&fﬁJh@E@Qeé’aH‘toﬂ) a%d‘{hé’)éé‘lgérﬁqf@rlno%d ¥lheddhd @%%e]tltl)é%n%ound

nmet hyl propanoat e 05 React’ion heated in the mcrowave at 140
mat eri al asedarknbnewntoilstcel$ 5t & 166l mopoby APdCBGIA00 MHz): 8.44 (1H d), 838

(1H, dd), 7.60 (1H, d), 3.99 (3H, s). MS (ES): no mass ion observed.

5 Description for D26

Methyl 2-cyano-4-biphenylcarboxylate (D26)
@) O

X

The following reaction was split into two batches with half the amounts: methyl 3-

~

N

cyano-4-{[(trifluoromethyl)sulfonylloxy}lbenzoate (D25) (1.5 g, 4.85 mmol),

10  phenylboronic acid (1.183 g, 9.70 mmol), potassium carbonate (2.011 g, 14.55
mmol) and palladium tetrakistriphenylphosphine(0) (0.561 g, 0.485 mmol) were taken
up in DMF (24 ml) and the mixture heated in the microwave for 30 min at 150 °C.
The two reactions were combined and diluted with ethyl acetate (50 mL) and the
mixture filtered through kieselguhr to remove palladium residues. The filtrate was

15  concentrated in vacuo to reduce the amount of DMF and then the residue partitioned
between saturated aqueous sodium bicarbonate (50 mL) and ethyl acetate (50 mL).
The organic phase was washed with further sodium bicarbonate (50 mL) and then
water (50 mL) before it was dried (MgSQO,), filtered and the solvent removed in
vacuo. The brown solid was purified by silica chromatography, eluting 0-25 % EtOAc

20 in iso-hexane over 35 minutes to give the title compound as a white solid (935 mg,
3.94 mmol). 8H (de-DMSO, 400 MHz): 8.42 (1H, d), 8.29 (1H, dd), 7.81 (1H, d), 7.65
(2H, m), 7.60 -7.50 (3H, m), 3.92 (3H, s). MS (ES): no mass ion observed.

Description for D27

25 2-Cyano-4-biphenylcarboxylic acid (D27)
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, WO 2008/ 074821PCT/ EP2007/ 064185 D47 , , ')Orj\inOn , N_ ethyl
(2S)-345-(5-{3- chloro-4-[(1- methylethyl)oxy]phen yl1-1, 2, 4- oxadi azol - 3-
y0- 1H i ndwb-20esyrds22- net hyl propanoate D5 Reacti on heat edTiER2e0i@64BEr OWave
at 130 C. Crude material used in next step follow ng evaporation. - D48
xik z z =C @) OH

To methyl 2-cyano-4-biphenylcarboxylate (D26) (935 mg, 3.94 mmol) was added

ethanol (18 ml) but dissolution did not occur so dichloromethane (10 ml) was added.

Sodium hydroxide (2 ml, 4.00 mmol) was then added and the reaction stirred for 2 h.

5 To the mixture was added dichloromethane (20 mL) and 2M aqueous HCI (10 mL).

The layers were separated and the aqueous extracted with further dichloromethane

(20 mL). The combined organic phase was dried (phase separator) and the solvent

removed in vacuo to give a white solid, which was dissolved in methanol (30 mL) and

aqueous sodium hydroxide was added (2ZM, 3 mL). The reaction was stirred at room

10  temperature for 1 h before addition of water (20 mL). The reaction was stirred for a

further 1h. Dichloromethane (60 mL) was added and the mixture shaken and the

layers separated. The aqueous phase was extracted with further dichloromethane

(50 mL) before the combined organic phase was dried (phase separator) and the

solvent removed in vacuo to give the title compound as a white solid, (849 mg, 3.80

15  mmol). 3H (de-DMSO, 400 MHz): 13.60 (1H, br s), 8.38 (1H, d), 8.28 (1H, dd), 7.78

(1H, d), 7.63 (2H, m), 7.60-7.50 (3H, m). MS (ES): C14HsNO, requires 223; found 222
(M-H™).

Description for D28
20  Ethyl 4-chloro-3-(trifluoromethyl)benzoate (D28)

@) O\/

CF,

Cl

4-Chloro-3-(trifluoromethyl)benzoic acid (1 g, 4.45 mmol) was dissolved in ethanol (3

ml) and concentrated sulfuric acid (0.15 ml) was added. The mixture was heated in
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ao...-z--- . ethyl 2,2-dimethyl-3- (5-{5-[4-phenyl-5- (trifluorom ethyl
)-2- thienyll-1, 2, 4- oxadi azol -3-yl1l}-1H indol-1-yOpropanoate D2 Reacti on
heat ed wwohaosmmszmwave at 131-150 C. Crude material usedTiEP2008:06418% ep

foll owi ng evaporation. 540 Description for D49

5543 (L kdithvagben 086 ORERATEL o Il ol Clrorsblathablyfonidpenzoni 1
| e (D49) To 3-cyano-4-[(1-net ] benzoic acid (can b

pr epar ed W§Sde@@v¢doéuvaw0vmbtb@/ r@s@ns)pa(rts«mﬁ@ bepveen satwiajed ad. Dﬂd'l{nl5ml) was

added EDAG %,@%ﬂg{g 5@nﬁ)7?norrém DacRiie g@% &d@@7ad%ougia@gr%?b}trm hive

sol ution t standin m nut

N- hydr oxy furthef Et@ﬂ\@(ﬁl gdr kihei @Qﬂmlﬂ@h@ﬂ}) weem2qompined driednditl] 3 phase | ef t

st anding Lyt g 1 ) and
HOBt (%4 E&garé{gpoé”d CEHCérE'%t%%?tIHstan |ng \%jqﬁg %@ﬁgoﬁ ﬁ%e“g)o fon were

added 5 Emquszzm-msﬁg) asla p@loniesis)oiladkd (m@mnolicamo WZ)14QZ3HnﬁI‘)4hnd | ef t
t di i t t OA
Caom) - W Rl A (T2 Shtid) SR TR RNS R o e MR (20m) ana

water (30mi). Dri ed over MySO and evaporated off the solvent. The residue
was tritupat rgARt hyl ether to give 353 ng of the title conpound as a
pal e bro 0 MHz, d6-Dwvs0) 10 1.39 (6H, d), 4.94-5.03 (1H, m,
7.09- ’VO102((Il=i{IucmomelhﬂOH(biphenwQarbosﬁtﬂacsé(IPZSHI m, 7.67 (1H, d), 7.92 (1H,
dd), 8.45 (1H, dd), 8.55 (1H, d), oll. y(1H broad s). M5 (ES) C20H16N402
requires 344; found 345 (M+). DeScxrption for D50

15Et hyl 4-[ 4- (543- cyano- 4-[ ( 1- et hyl gt hypoxyl pheny1} -1, 2, 4- oxadi azol -3-y1)-1
H indol-1-ylibutanoate (D50)

The reaction was split into 4, using a quarter of the reagents in each: to a mixture of
4-bromo-3-(trifluoromethyl)benzonitrile (4 g, 16.00 mmol), phenylboronic acid (3.90 g,
32.0 mmol) and potassium carbonate (6.63 g, 48.0 mmol) in N,N-dimethylformamide
15 (DMF) (64 ml) was added palladium tetrakistriphenylphosphine(0) (1.849 g, 1.600
mmol). Each reaction was heated in the microwave at 150 °C for 30 min. The
combined reaction mixtures were filtered through celite, washed with ethyl acetate
and the solvent removed in vacuo. The residue was partitioned between ethyl
acetate (100 mL) and water (100 mL) and the organic phase washed with sodium
20  bicarbonate solution (100 mL). The organic phase was dried (MgSQ,), filtered and
the solvent removed in vacuo. The brown oil was triturated with dichloromethane
and filtered to give a pale yellow solid, 2-(trifluoromethyl)-4-biphenylcarboxamide
(2.47 g) which was used without further purification. To 2-(trifluoromethyl)-4-
biphenylcarboxamide (2 g, 7.54 mmol) in ethanol (80 ml) was added potassium
25  hydroxide (4.23 g, 75 mmol) and water and the mixture heated to 90 °C for 18 h.
The reaction mixture was concentrated in vacuo and the residue partitioned between
dichloromethane (100 mL) and 2M HCI (100 mL). The organic phase was isolated
and dried (phase separator) and the solvent removed in vacuo to give the crude

product. Purification using the Biotage Horizon, reverse phase cartridge, eluting 5-
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Et ®2C Am xt ureof 5-[ 3- (1H i ndol-4-y1)-1, 2, 4- oxadi azol - 5-y1]-2-[(1-

nmet hyl et hyl ) oxy] benzonitrile (D49) (100ng, 0.29 nmol), ethyl

4- br omobuwgnratsn7¢Rd 20 ng, 0. 44mmol ) and cesi um car bonaPeT(EP28@mys4185 53
mmol) in DM (2ml) was heated at 80 C for 1 hour. Added et hyl

4- bromobug i a1 g R Mgﬁﬁﬁgvaté} tééuv@“&?ﬂ (%ff ARk M@ttﬁ&'tuﬂ’é/&gﬂb&md (?li% ngN 2fdded et hyl

4- bronDbut r at cesi um car bonat e 0.58 mmol)
and heateﬂ (5%hﬁéﬁbﬁdﬂﬂﬁqwﬁﬁﬁﬁGmbubﬁBﬁ%HUﬂYQate (85 ng, 0.44 mmmol)
and heat ed for 24 hours. Added ethyl 4- bronobutyrate (85ngy, 0.44 nmol) and
heated for 6 hours Added EtOAc (20n and washed with water (20m). Dried
g D29 Altg Braggauigl . The residue was crystallised
from%haQQ*rlﬂQor%'nYth%lg-ﬁ ﬁ.bﬁé |€é?BBQ*I/K 2di@p#§) as a white Ssolid. M (ES)
C26H26N404 requires 4 459 . Description 51 Ethyl
3-(5-cyano- 1Hi ndol- 1- yI)propanod®A @8y N COR2Et 10A mixture of
1H i ndol e-5-carbonitrile (1.42g, 10 nmol ), ethyl 3-bronopropanoate (1.92n1,
15 mmol ) and cesium carbonate (6.59,A20 nmol) in DMF (50ml) was heated at
80 C for 4 hours. Cool ed the sol ug added di et hyl ether (300nil) and
washed with water (3X 300nml). Dri ¢ er MgSO4 and evaporated off the
solvent to yield 2.4g of pale orange~0itegThis crude product was used in
the next stage (preparation of 15D52). Deséription for D52 Ethyl
3- {5- Rhydr oxyami no) (i m no) net hyl | - Wy ndol - 1-yl } pr opanoat e HO, CO2Et
20Et hyl 3-(5-cyano- 1H-i ndol- 1- yl)urop oate (051) (1.7g, 7.2 mmol),
hydr oxyl am ne hydrochl oride (1.09/,Jl4 4 mml) and sodi um hydrogen carbonate
(2.42g, 28.9 mmol ) were suspended i ethanol (100nl) and stirred at 50 C

Egglgddayéﬁybredgg¥g &%gppg%#ggﬁf?ﬂg§ﬁﬁ?&gﬁﬁéh %%Qﬁ%ggﬁggb h?§9ﬂg gg?vent
The pr oduotmaNapabiadpgt sdckiase H4f mgm(aicyalottexylehadphino)biphenyl (140.2 mg) and
potassium fluoride (689 mg, 11.9 mmol) in THF (8 ml) was heated in the microwave
10  at 120 °C for a total of 40 minutes.
Batch B: A mixture of D28 (500 mg, 1.98 mmol), phenyl boronic acid (290 mg, 2.38
mmol), palladium acetate (2.2 mg), (dicyclohexylphosphino)biphenyl (7 mg) and

potassium fluoride (344 mg, 5.8 mmol) in THF (4 ml) was heated in the microwave at
120 °C for 20 minutes.

15  The reaction mixtures from batches A & B were combined, filtered and the filtrate
concentrated in vacuo. The residue was purified by flash chromatography (0 to 5%
EtOAc in hexane to give a mixture of starting material and coupled product. This
material was dissolved in ethanol (10 ml) and 2M NaOH (aqg) (5ml) and then heated
to reflux for 3 h. The solvent was removed in vacuo and the residue partitioned

20 between DCM and 2M aq. HCI. The ag. was extracted with further DCM. The organic
phases were combined and concentrated in vacuo. The crude material was purified
by reversed phase chromatography on the Horizon eluting with 5 to 100% MeCN in
water to afford the title compound as a white solid (367 mg) . 6H (de-DMSO, 400
MHz) 7.31-7.40 (2H, m), 7.44-7.52 (3H, m), 7.57 (1H, d), 8.24 (1H, dd), 8.29 (1H, d),

25  13.57 (1H, br. s). MS (ES): C14HoF30, requires 266; found 265 (M-H").

Description for D30

2'-Fluoro-2-(trifluoromethyl)-4-biphenylcarboxylic acid (D30
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Et OAc, diethyl ether and hexane to yield 1.9g of the title conpound as a
white solid. M5 (ES) Cl14H17N303 requires 275; found 276. (MAN. Description
for D53 WO 2008/074821 PCT/EP2007/064185

5Et hyl 315- (5- (3-cyano- 4-[ (1- met hyl et hypoxyl phenyl} -1, 2, 4- oxadi azol - 3-y1) - 1H
- indol -1-yl | propanoate (053) CCREt H
3-Cyano-4-[ (1- net hyl et hyl ) oxy] benzd acid (can be prepared as described in
W2005/ 58848) (215nmg, 1.05 mmol), EDAC (219ny, 1.14 nmol) and HOBt (156ny,

1.14 mmol) in dry DMF (10nml) were s red at Rl for 10 minutes. Added et hyl
3- {5- Rhydr oxyam no) (i m no) net hyl ] i ndol -1-y1} propanoate (D52) (288ny,
sA RT. Heated at 80 C for 7 hours. The

15 1.05 mmol) and stirred for 1 he
sol uti on was cool ed and Et0Ac (50mlL)] addeff; Washed with water (50ml), sat.
sodi um hydrogen carbonate (50ml) and watgr (50nml). Dried over MySO4 and
evaporated off the solvent. The res ~"was crystallised fromether to
yield 200ng of the title conpound 4| very pale pink solid. M5 (ES)
C25H24N404 requires 444; found 44 (MN Description for D54 Ethyl
3-(4-cyano- 1H i ndol- 1-yOpropanoate (054) CN 4-Cyanoindole (2.5 g) was

di ssol vedThiﬁ rﬁ)MErizQI?W& priepare@aB0@B3a @ibdilad naghodivasthatidestribed favidg2p bsingt hyl

m nutos: P RPRErYholth b ke thbt ol ASRER el e,

conti nuedpérmrrrfedhelunlar fmleatcleAcaridotherdomplmgereaatmne\wambeaiedacﬂortZﬁ)emlrrﬂlltessoI ved in

H20 5 £20 This was evaporated to

gi ve a‘Lg yep\é?/%)sga(? ngxé ?P)C(}uvxgl 1%@% (?\/?9 on a 40+M Bi ot age cartridge,
eluting with a 25- 75 % m xture of Et20 in hexane. This gave the title
conpound b 8450n & 1pa| e yellowoil. 8H (CDC s, 400MHz): 1.19 (3H, t),
2.82 (2H, q), 4.50 (2H, t), 6.71 (1H, d), 7.23-7.28 (1H, m,
7.33 (1H, Nté)hyl”B.t:ﬁnpiHZ nil)ethyTp@ny()bénzqwe) (DB (ES): Cl4H14N202 10requires
242; found 243 (MN. The follow n exa@g)l e was prepared by a simlar nethod
to those described above. The redCih™efr Wwas not conplete after the work-up
and so the material was resubmtted
extra 0.2 equivalents of base and
purified by trituration with ether

10 To methyl 3-cyano-4-{[(trifluoromethyl)sulfonyl]oxy}benzoate (D25) (1.5 g, 4.85
mmol) was added bromo(2-methylpropyl)zinc (48.5 ml, 24.25 mmol) in
tetrahydrofuran (50 ml) under argon. To the solution was then added 1,1'-
bis(diphenylphosphino)ferrocenedichloro palladium(ll) dichloromethane complex
(0.355 g, 0.485 mmol) and the reaction heated to reflux for 6 h. The mixture was

15  quenched with water (2 mL) and then filtered through celite, washing with ethyl
acetate. The solvent was removed in vacuo. The residue was partitioned between
ethyl acetate (50 mL) and water (50 mL) and the organic phase dried (phase
separator) and the solvent removed in vacuo. The residue was purified by silica
chromatography, eluting 0-15 % EtOAc in iso-hexane over 40 min. Two batches

20 were collected, one of which was the title compound as a colourless oil (233 mg,
1.072 mmol). 38H (CDCl;, 400 MHz): 8.28 (1H, d), 8.15 (1H, dd), 7.38 (1H, d), 3.94,
3H, s), 2.78 (2H, d), 2.02 (1H, m), 0.96 (6H, d).
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Structure
229 Desc

Nanme MW D55 / z----Nro o ethyl (4-cya no-1H indol-1-yQacetate
ription for D56 Ethyl 4-(4-cyano-1Hindol-1-yCbutanoate (D56)

CN

0 Conbi nesto2easyamszindol e (5 g, 35.2 mmol ), et hyl -4-br omehutero@aies1840. 29 g,

52. 8 nmol
under arg
di et hyl
150m. H20
sol vent .
(8.25 g)
(2H m,

appar ent

10requires 256; found 257 (MN. Def

3- { 4- Rhyd

10

15

20

) and cesium carbonate (22.92 g, 70.3 mvol) and heated to 80 C

B@séﬁ%ﬁén*ywﬂgg The reaction was allowed to cool and then 150nml
e

5 and the organic solution was washed with 3 x

3-Gyanedt-t2methypnopyl)Benaai¢ agiddPé2) MySO4 and evapor at ed t he
Dried on high vacuunlovgf

as an orange oil. 5H (4 6)
2.26 (2H, t), 3.99 (2H, 0q),
t), 7.55 (1H, dd), 7.68 (LH

tion for D57 Ethyl

! indol - 1-y1} propanoat e (D57)

roxyam no) (i m no) net hyl ] -

Methyl 3-cyano-4-(2-methylpropyl)benzoate (D31) (233 mg, 1.072 mmol) was
dissolved in ethanol (4 ml) and 2M aqueous sodium hydroxide (1 ml, 2 mmol) was
added. The reaction was stirred for 1 h. 2M aqueous HCI (10 mL) was added and
the mixture extracted with dichloromethane (20 mL + 10 mL). The organic phases
were isolated and dried by phase separator and combined before the solvent was
removed in vacuo to give the title compound as a white solid (203 mg, 0.999 mmol).
8H (de-DMSO, 400 MHz) 13.43 (1H, br. s), 8.29 (1H, d), 8.14 (1H, dd), 7.59 (1H, d),
2.74 (2H, d), 1.96 (1H, m), 0.91 (6H, d). MS (ES): C1,H3NO; requires 203; found 202
(M-H").

Description for D33
4-(2-Methylpropyl)-3-(trifluoromethyl)benzamide (D33)
H,N @)

CF,

To a solution of 4-bromo-3-trifluoromethylbenzonitrile (1.25 g, 5.0 mmol) and
isobutylzinc bromide (25 mmol) in THF (60 mL, 25 mmol) under argon was added
1,1"-bis(diphenylphosphino)ferrocenedichloro palladium(ll) dichloromethane complex
(612 mg, 0.75 mmol) and the reaction heated at reflux for 5 h. The mixture was
concentrated in vacuo and the residue partitioned between ethyl acetate (80 mL) and
water (80 mL). A solid formed and was filtered off and discarded. The organic layer

was washed with water (80 mL) before it was dried (phase separator) and

52

t heyweekend to afford the title conpound
V7, c16-DWVS0). 1.13 (3H, t), 1.96-2.05
4.29 (2H, t), 6.60 (1H, dd), 7.29 (1H,
), 7.90 (1H, d). M5 (ES): 015H16N202



15Et hyl 3-(4-cyano- 1H i ndol-1-yl)propanoate (D54) (3.44 g), NH2OH HC (1.97
g) and Na2C33 (5.96 g) were dissolved in EtOH (75 m). This m xture was
heat ed atwbQo@s/ows2nni ght. A further portion of NH2OH HCeCTEP200Tm84188S added
and the mxture stirred at 70 C overnight. The reaction m xture was then
filtered andeayamarn @ys&ottgg%\fﬁe L mb&nsamwblsék 08 Bis wWiE U6EP) :
Cl4H17N303 requires 200 WO 20081074821PCT. EP2007/ 064185
Descri pt i difeqtlyin lb@?e(hﬂit@lé(h%@ Pve procedure) Et hyl

3-{4-[ (hydr oxyam no) (i m no) met hyl 1Hi ndol - 1-yl } propanoate (D57) A m xture
of 1H-indol e-4-carbonitrile (3.4 g, 23.92 mmol ), ethyl 3-bronopropanoate 5
(4.57 m , Descriptioifor D34q cesi um carbonate (15.59 g, 47.8 nmol) was heat ed
at 80 f X ﬁ")ds t her (400nml) was added
and thée: rgsaﬂéﬁﬁ%‘b?ﬁ xturjé &gg%mﬁgmgggewéag?BP3?§x4OOM) dried over MySat
and evaporated to yield 6.6 g of eke 5@l | ow clear oil The oil N4111-30-A2
(6.6 g, 27.2 mmol ), hydroxyl am ne hydrochl oride (3.79 g, 54.5 10 nmol ) and
sodi um bi carbonate (9.15 g, 109 mmol ) in ethanol were stirred at 50 C
overni ght. Added further hydroxyl a ydrochl oride (2.3g) and heated at
50 C for 24 hours. The reaction wag ered the residue washed wth DCM
(50m). The solvent was renoved by e ion and the residue triturated
wi th hexane to obtain the title conpound ?T.%g) as a white solid. Further
title conpound (1.0 g) as a white golid was obtained fromtrituration of
resi dues. Mass spectral data consigtent with previous synthesis. The
follow ng was nade in a sim'lar fashion to the first D57 procedure |isted,
sodi um bi carbonate was_t he base used and the_reaction vvas carried out at 55

C. 20 Nuntdf-msihyireaylss ;SV‘EMP@@F“VHB?H%@W%%E fAVDS8 @ ©-50 mmol) was
dissolved along with potassium hydroxide (3.09 g, 55.0 mmol) in ethanol (40 ml) and

water (10.0 ml) and the solution heated to reflux for 18 h. The reaction mixture was

10  concentrated in vacuo and the mixture separated between EtOAc (150 mL) and
aqueous sodium hydroxide (2M, 150 mL). The layers were separated and the
organic phase extracted with further sodium hydroxide solution (200 mL). LCMS of
both phases showed product in both. Therefore the aqueous phase was acidified to
pH1 with HCI (5M) and extracted back into EtOAc (2 x 150 mL) and these organic

15 phases combined with the original organic phase. The solvent was removed in
vacuo and the residue purified by reverse phase chromatography, eluting 5-100 %
MeCN in H,O over 2000 mL and the solvent removed in vacuo to give a brown solid
(690 mg, 2.410 mmol). This solid was triturated with hexane to give the title
compound as a buff solid (135 mg, 0.548 mmol) and the filtrate purified by MDAP to

20  give further title compound as a white solid (102 mg, 0.414 mmol). 3H (de-DMSO,
400 MHz): 13.39 (1H, br. s), 8.16 (1H, s), 8.13 (1H, d), 7.62 (1H, d), 2.69 (2H, d),
1.97 (1H, m), 0.90 (6H, d). MS (ES): C1,H3F30, requires 246; found 245 (M-H").

Description for D35
25  5-Formyl-2-{[(1S)-1-methylpropyl]oxy}benzonitrile (D35)

o

O

NC
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t D55 ethyl {4- [(hydroxyam 262 N NH 2 no)(imno)net hyll-11-1-indol -
01 l-yfiacetate Description for D59 Ethyl
4- { 4- [ ( hywoareszoT#s20) (i m no) net hyl ] - 1H- i ndo1- 1- yl } but ano@Ce/RPRIS)64DBE NNH2 \ 0

(2S)-2-Butanol (0.99 g, 0.013 mol) was dissolved in DMF (50 ml) and the solution
cooled to 0 °C. To this was added sodium hydride, (60% dispersion in mineral oil,
1.54g, 0.036 mol) in a portion-wise manner, the mixture was stirred at 0 °C for 10
minutes after complete addition. 2-Fluoro-5-formylbenzonitrile (2.0 g, 0.013 mol) was
5 then added and the reaction mixture allowed to warm to room temperature (slowly
within the ice bath) and the reaction mixture was stirred overnight at room
temperature. The reaction mixture was then cooled to 0 °C, quenched with brine and
diluted with EtOAc (~25ml). The mixture was partitioned and the organic fraction
extracted with water (~30ml), the combined organics were dried by passing through
10 a phase separating cartridge and then evaporated to dryness under reduced
pressure to give the crude product. The crude residue was purified on a 40+M
Biotage cartridge, eluting with a 20 to 50 % mixture of EtOAc in hexane. This gave
the title compound (220mg) as a white solid. 3H (de-DMSO, 400 MHz): 9.88 (1H, s),
8.30 (1H, s), 8.15 (1H, d), 7.49 (1H, d), 4.73-4.81 (1H, m), 1.63-1.79 (2H, m), 1.33
15 (3H, d), 0.95 (3H, t). MS (ES): C1,HsNO, requires 203; found 204 (MH").

Description for D36

3-Cyano-4-{[(1S)-1-methylpropyl]oxy}benzoic acid (D36)

A

O

O
NC

20  To a solution of 5-formyl-2-{[(1S)-1-methylpropylloxy}benzonitrile (D35) (220mg, 1.08
mmol) in acetic acid (20ml) was added sodium perborate tetrahydrate (334mg, 2.17
mmol), the reaction mixture was heated at 50 °C over the weekend. The reaction
mixture was concentrated in-vacuo. Water (~50ml) was added, EtOAc (~30ml) was
added and the layers partitioned, the aq layer was extracted twice more with EtOAc

25 (~30ml) and the combined organics were evaporated to dryness under reduced
pressure to give the title compound (245mg) as an off white solid. 3H (dg-DMSO, 400
MHz): 8.17 (2H, apparent d), 7.39 (1H, s), 4.68-4.74 (1H, m), 1.55-1.76 (2H, m),
1.31 (3H, d), 0.95 (3H, t). MS (ES): C12H13NO, requires 219; found 220 (MH").

30 Description for D37

5-Formyl-2-{[(1R)-1-methylpropyl]oxy}benzonitrile (D37).
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Et hyl 4-(4-cyano-1Hindol-1-yl)butanoate (D56) (8.25 g, 32.2 mmol) was
dissolved in 5 EtOH and treated with NH2OH HCl (4.47 g, 64.4 mol) and
NaHCO3 ( Swbogs07921nmol ) and heated to 55C for 1 day an@Cr@p2eu7gbiiss
Further NH2OH HCI (500 ng) and NaHCO3 (500 ng) were added and the reaction
was heated for another 3 hours an en separated the inorganics by
filtration, washing well wth Etga_‘—‘kllhe sol vent was evaporated and the

resi due dried under high vacuum \Tri on th ether and 10 dcm af f orded
two batches of the title conpoundON ..@ AR\ (5. 14 g) and N2668- 20- A9
(976 nmg). 6H (400 MHz, d6-DMS0) 1.15 R3HY/ t),'d.98(2H, apparent quin), 2.25
(2H, t), 4.03 (2H, q), 4.21 (2H, gKIC 5.73 (2H, br s), 6.82 (1H, dd),
7.15(1H, apparent t), 7.27 (1H, dd 7.35 (1H, d), 7.51 (1H, d), 9.58 (1H,
br s). M5 S?—But@ﬂt& HbBY3§.3. Oﬂﬂmdl)e\ﬁaﬁagsolflwﬁﬂDW(%W% andSh&esrKibpt i on for

D60 1- NEt hI or o- 1 nmet eth X -pyri di necar boxyl at e
(060) Th@oéf ér&G W%ﬁ'ﬁﬁ BR}rSPH'P\ﬁb %’8 95/ g"ag%aloel@ migeras opl ) was
i zs ggndedlm Bud, g)ltmnmog W@r@o}tlcﬂ*ﬂﬂgé zn%{n@ES f thé nfixtaid M% sﬁr@éd)tgn@m J()Bg@?RTg,

mo an - 10 lrre a I N
Lo G R rin R oy complans, BBE e, 20 s BsfogmlbenoApHIb 4255, DIy Ieues (Snt)
ang sti L rgfénfeﬁc]jea‘bthQHéSe%dngﬁNﬁxt@rfbmﬂ@ C%%%naf ﬁt&n}mltl gltugd (M%QA{I& 200m)
an wasnea w wat e + Sa ol | owe wat er
(200nt) . B4fiaqthGy e Q@%&a’%dh%\fﬁaﬁwt €HXtH'ief<”{aﬁ @'ﬁ%&?r”ﬂ% %/terQP”l. 0g of
the titl ete@wﬂdeaétum TAS r@acﬁb@ﬁﬁxtur‘éﬂh@ﬂhbﬁ%&ol@d lto 0 NG, Q@bh&l&hﬂﬁaﬁ&bh@
requires 257; found 257, 10Descr|§ﬁt| on

55 Chl or o- Bk WaF AR ROy TSR T craRcealibseg’ 319 et eropei fyaction
1- met fy| eblydctét @it Qlager G~Fdrin, Bé fawnernbuIo}gawds-@er@mrriedluqusmgwﬂoagle (D60)
(1.6 g, 15 21 mmle”ﬂlnlso ropano % and wat er lz

treated wPtR3SNSSRAPING FRHOER i20d %’Bp% teﬁHtO ¥1685 URASI ')ed%l?ﬁjj %ﬁeﬁ r%diofor 3
hours to givdehedcrati®@tiul THY Gtudetresings akaepuafidd @m§4b9991 Bua@gdlcénmigexmth

gl aci al acetic aC| d and extracted E{(%iuct i nto Et 0Ac Dri e(g over

MySO4 and®WiapyrBfedd ©Bri0 tnadse ok inhexege-1! @%gaveo?hettﬁ'@ ©MmAeEnd onpound

fzif_) aD\é\/ﬂ' t@?ﬂ@ﬁﬂ (é]:s d%ll()ﬁfséll @4(&&@!@@@' MO8 Miegubrees(1R15), ol spupdy, 23,43 20( M H+) .
scription for
314- (155(5(6‘Hdér704%(1_|'ﬂ Ii)n‘ie?w}gétﬁ{]'pﬁ})y] 63149 @t AY211:33 (3. A)oQ88i(BZ A - 3-y1) -
Cc

1H i ndol - gnl | propanoate (062)

Description for D38

3-Cyano-4-{[(1R)-1-methylpropyl]oxy}benzoic acid (D38)

= )~

To a solution of 5-formyl-2-{[(1R)-1-methylpropyl]oxy}benzonitrile (D37) (310mg, 1.53

mmol) in acetic acid (30ml) was added sodium perborate tetrahydrate (471mg, 3.05
mmol), the reaction mixture was heated at 50 °C over the weekend. The reaction
mixture was concentrated in vacuo and water (~50ml) added, EtOAc (~30ml) was

25 added and the layers partitioned, the aq layer was extracted twice more with EtOAc
(~30ml) and the combined organics evaporated to dryness under reduced pressure
to give the title compound (315mg) as an off-white solid. 3H (de-DMSO, 400 MHz):
8.07-8.24 (2H, m), 7.38 (1H, d), 4.63-4.77 (1H, m), 1.55-1.83 (2H, m), 1.31 (3H, d),
0.95 (3H, t). MS (ES"): C12H13NO; requires 219; found 220 (MH").
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5To 5-chl oro-6-[(1-nethyl et hypoxy] - 3-pyridi necarboxylic acid (061) (1.504
g, 6.97 mmol) in dry DMF (30m) was added EDC (1.604 g, 8.37 mmol) and HOBT
(1.282 g,w6.2808/amm2ht) . Stirred solution at RT for 10 m necexprkévencadsed

et hyl 3-{4- Rhydroxyam noXi m no) net hyl]-1H i ndol- 1-yl} propanoate
(N4111-31-A4) (057) (1.92 g, 6.97 mmol ). The m xture was stirred for 30

m nut es. LCYNB showed one product 10 (internediate). The sol ution was

heat ed at Description fop D39rs. Left standing overnight at RT then heated 80 C
for furthgy, . Cool ed and added Et OAc
(250nm) . BlotriyL BiHicind 8. YBIRADIBHEMARE (DI, (150rm) fol | owed by wat er
(2X 200mL). Dried over MgSO4 an®gyaperated of f the solvent. The residue
was subjected to chromat ography on|the biotage (Et0Adhexane 1:2). On 15
evaporation of nost of the solvent fromclean fractions and addition of
hexane a white precipitate was fornmey. The solid was filtered off to obtain
1.1 g of the title product. M ( C23H2335C1N404 requires 454; found 455
(MN. 20 Description for D63

Et hyl 314- (5- (3-cyano-4-[ (1- et hyl et hypop
i ndol -1-yl | propanoate (063) 5C2ED The
3-cyano-4-[ (1- net hyl et hyl ) oxy] benzoic acid (can be prepared as described in

W20054 588ty @1&8%@14 @neﬁﬁf@@ﬂ)ﬁenzﬁ&é 2@5];'5@91 Am60) c@iﬁ‘%érc@l@daﬂﬁﬁbleﬁ 82”9,

0.60 mmol) were d

olLv
Added et h{PS é“s{sﬁ"’ PN&ya?r'N rN:?XPQiS rﬂ%)1 ml\gl‘ﬂ)hi’”dﬂ‘eﬂ F?W‘?B)S'I bOIOW ?B‘ﬂdﬁ%oat e
(D57) (15 an&@et@ak@rlﬂﬁéﬁklbh@dwm‘ét SuNe diaM R0 NSQhﬁg)a\IverBTaddé@aTﬁQ r&eekioh i on at

80 C for 2 0 nostly p Af or a few nore
hours thel'd@s §teﬁot°%(g@8 mﬁ@@deétt@ﬁ&ﬁ’o( QYﬁﬁl eé’Y?thkﬁA%ré@ g}é%%ﬁ’ (30mt) .
\gishgd Wi Wbte'igtcr)iizr arfgaducmwbrelratebgmfga{iﬁ@aé@@eé?rftw%)gwd ma&lergu]gnZi(hBOml)-
| ea, _ove n \' orate esovn 00 0 e
titl e%on%ki'%?f&“%géﬂ%% "APgiReracsy efordks thetdje p@ﬁﬁ%@a}?%@ms 444
found 44556\¥DM3D, @@Wz R;B@(BHQH) @Qéiﬁtéﬁﬁ 24 (1H, d), 733750 &5H m#
3-(4-{512- trifluorone 4- Di }-1H i ndol - 1-

J g 4- oxadlazol

y1) pr opanb&td1iloday.- 97((2@2@! )sifs (B t@ﬁ"ﬂﬂ@@ﬁﬁ%ﬁ?%@‘} foungi 4 élW]e‘bar boxyl i ¢
acid (029) (146ng, 0.55nmol) in DWF (5m) was added EDC (115ng, 0.60 mmol)
and HOBt 82ng,_0.60 mmol ) and the solution left standing for 15 m nutes.
Added eth n xyam no) (i m no) net hyl ] -1H i ndol- 1-yl } propanoat e
(057) 14 15@met®|g)@)mb},eﬁﬂgam§,f@gc,gt(DBa) for 1 hour. Heated at 80 C for 1

hour then heatéd overnig
O OH

TC

Methyl 6-(methyloxy)-3-biphenylcarboxylate (D39) (194 mg, 0.8 mmol) dissolved in

enyl}-1, 2, 4- oxadi azol - 3-y1) - 1H

2N NaOH ag. (3 ml) and methanol (3 ml). Stirred at room temperature overnight and
then the organic solvent was evaporated in vacuo. Added EtOAc/water separated

20  and then acidified the aqueous and re-extracted. The organic extracts were dried and
evaporated to afford 202 mg of the title compound as a white solid. 8H (de-DMSO,
400MHz) 3.84 (3H, s), 7.22 (1H, d), 7.33-7.49 (5H, m), 7.82 (1H, d), 7.95 (1H, dd),
MS (ES"): C14H1203 requires 228; found 229 (M+H").

25 Description for D41
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10 Cool ed then added Et0OAc (20ml). Washed with water (20ml), sat aqueous
sodi um hydr ogen carbonate (20nl) and water (20mL). Dried over MgSO t hen
evapor at esoabostdres2sol vent. The resi due was triturated wpCh/erbdvanediss o gi ve
157 nmg of the title compound as a white solid. 6H (400 MHz, d6-DvVS0) 1.11
(3H, t)13-§ro%’o 64&{3%loré 4)[%1-§r?éfhylmhyl)6x?ﬁ>h 1tﬁ4o?<a&i(3z6|1ﬁyl)ﬂi)l-l 7.32-7.48
(3H, m, 1H" d .00 (1H,
d), 8. 5@@'560'(«1% n) M5 (ES) C28H22F3N303 reqU| res 505 found 506 ( MH+) .
20 Description for D65 (akternative to description for D50)

Et hyl 414- (5-(3-cyano-4-[A 1- net hyl et hypaxy! pheny1} - 1, 2, 4- oxadi azol - 3-y1)-1H
i ndol - 1-yl | but anoat e 5) F }
3-cyano-4-[ (1- net hyl et hy

y A _be mrepared as described in
WD2005/ 58848) ( 1. 21g, 5. 88 mx i 05\ pl ) and HOBt (1.08g,
7.05 nmml) in dry DMF (85 m) mas stlrred f )_mAutes at RT. Added et hyl

iy
4-{4- Rhydr oxyam no) (i m no) net hyl ] - 1H i ndol- 1>y }blN anoate (D59) (1.70g,

and 1 of 015 BNl T el Shodptina APbER Foluiha Tl Palor at ed of

t he BDMF.(4F8hag d1.2I Ovxaol( ZMnsﬂI)ad andOMBsH2al)wvad adadéd bMNahOE32 (R0 L B5and wat er

Fesi aub OO oML SRR TE YRR BhPugor EGARP At

evapor at('é(?ﬂnlt) lhed slashee sithfwatert (2aA@mE).oDyek bderiIMgR2Q, bhe evadrated cnfrfpthand as a

o emiolint: Thb ok s oSN hod dltnl Bihabyank: & fe>14dihd ofhs 2 04 (11

m, 7. 1(ﬁtlé l:bk’npddt)d ag.a3Whitd Bolid. )5H A0B6MAZzS0:-DRISO)M.37 (6H.7d), LS ¢H, 7. 95 (1H,

o). B 358t o8 B8 (A D 78,59 SPOTRONIOH L5 S50 Tound 459

4 (1 Cy GEShexEn*Br@IN:03rddulreé 43mrcuretdszl Mpenzanm de (066) CF3 5
4-brono-3-(trifluoronethyl)benzonitrile (conmercial) (1.2 g, 4.80 mol ), 1-
cycl ohexen-1-yl boronic acid (0.907 g, 7.20 nmol), sodi um nethoxide (0.778
g, 4%3' 4(Thlerfelldmiregwdstb'r§\@érrei ;ﬁrbmhmﬂ@ss@dnimef)ambrh &ﬁimrﬁbubugwdesérnb@d( 0. E::3_7 g,

: mmol ) wer net hanol t he m xtyre heated in
Che i o POMRRES SruBarcDh i et aniiate ool kY b adek uthe ok

par tist i Gakdbsbeésecsmmablidily mamileeaééi@fr@hw) Dandiseatte oréptde M4B. amdas'shen t he
organi ¢ phase, washed with further wa & rﬁd'\%% The or an| C tlla%se was
dried ( PIEfWisE e NE AR B RESE o ‘E“e d & PR %&% CCaHRSCY'ide product
was pur irgdctignd wetd &@er‘ﬁil lllp bga a(hhé@mUQQ\roﬁiI{be pr@dddtjrdl@hthdh &hél theet hyl

n, h n .02 . 5H1
?CCDetC?ge clrude r%étaeﬂgl \}vgs se |rec ly |n ttheehy(/:decr)\r}/)gllsJ step f%llowmg etvaeposrgglon of(t%e0 9). 5

reaction solvent.

20
Structure Name Precursor | Comments MH+
indole
D42 ethyl (5-{5-[4-phenyl- | D2 solvent DMPU -
N 5-(trifluoromethyl)-2- rather than DMF.
L ‘NJ\©:\> thienyl]-1,2,4- Reaction at 100-
b { ./ | oxadiazol-3-yl}-1H- 120 °Cin
indol-1-yl)acetate microwave.
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15 400 MHz): 8.09 (1H, m, 7.90 (1H, dd), 7.32 (1H d), 6.3-5.8 (2H m
5.61 (1H, s), 2.25-2.13 (4H, m, 1.80-1.60 (4H, m. M5 (ES): Cl4H14F3NO
requi res W62posioouszd 270 (Ma). Description for 067 20 GBKITA29&3864185
N2123-11- A2 4-Cycl ohexy1-3-(trifluoronethyl)benzam de (067) CF3

4-(1- bb@:i hexen- I-yTy3-(trifig 7oA de (R&E:dB50 NU,[ 534 p mnol )
was 25 di gsotyed in met hanol ;&53 oto- a.[(qi. hydr ogenat egbnusitiag an H'@dbe,

usi ng pal | adlo m on carbon at %tr@emy[)dskyphéd ow rat e piea2dndgoricr. | Tioe sol vent
was rjenmoved o acuo to gi ve |yhd 24-axdadiazdipound as fa white solid (822 np).

8H (QDCI 3,| 40 g 08 (1Hy)dW-indpl-94 (1H| dd), 7,52 (1H, d), |6.54 (2H,
ire

brs),| 2.97 (1H, > 0 1. 7‘>y@F5‘H>a”ﬁ§te 1.504 1.22 (BH, m. M (ES):
Cl4F116F3 requ found 272 (MN. Description for D68
4- Cygl ohexyl1-3-(trifl u oorret hyl ) benzoi ¢ aci d (D68) 5 CF3 To a solutipn
of 4-|cycl ghexy1-3- (tri‘f|vor onmet hypbenzani de |(D67) (822 ng, 3.03|mml) in
et hanol (40 m ) was added potassi um hydroxi de (1.700 g, 30.3 muol) and
water| (5 m) and the reaction heated to 90 C bl ock ftenperature for 3 h jand

stirrled at| 10 room tenperatune for 16 h. Funther potassium hydroxide (1 700
g, 30.3 mol ) was added and tthe reaction heated at reflux for 27 h. A
furthebpad [mL of water was addeetansist(bes-r ea¢idson heakedtdnor 66 hasgs

(weekend) . Thg—fHeactl on m xt Urckomas[(concent at ed i n| acacentialgnd t he resi due
partifti ongd b&tween et hyl acetmsthylefr@Boxylpherand aqueoureatedde 8¢ oni ¢ aci d

(2M |25 ) ., aqueous | ayeMids-eadiprdd- extracted 15 with ethyl acetjate
(25 L) arld t hecombi ned or ga¢-pests dried (MyS), filtered|and the
sol vent renmoved {nyv to gMRE"EAYE i t1 e conpound as a white solid (787

ng). |6H (net hanol ¥ d4 M—Iz_) : 8.24 (1H, d), 8.18 (1H, dd), 7.68 (1H, d),
2.98 |(1H, |t), 1.72-1.95 ¢5H, |nm), 1.30-1.58 (5H, m.| M5 (ES): Cl4H15F302
requijfres 272; found 271 §MHt). 20

\
D45 ethyl 4-[5-(5-{3- D5 Reaction heated | —
o o1 chloro-4-[(1- in the microwave
HC/EHZD/L\N : methylethyl)oxy]phen at 130 °C. Crude
T yi}-1,2,4-oxadiazol-3- material used in
?:\2 yl)-1H-indol-1- next step
—/ Y% | yl]butanoate following
evaporation.
D46 methyl (2R)-3-[5-(5- D5 Reaction heated | —
o g N {3-chloro-4-[(1- in the microwave
”“0*0’\@/(9\@ .| methylethyl)oxy]phen at 140 °C. Crude
\OIOJ yi}-1,2,4-oxadiazol-3- material used in
ylI)-1H-indol-1-yl]-2- next step
methylpropanoate following
evaporation.
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Description for
3-(4-{514-cyc|ohexy|

-1-yl ) pvopassoets21( 069)
4 cycl ohexyl- 3- (trlfluoronethypben20|c acid (D68) (148 ny,

D69 Et hyl

(115
for 1(
1Hi ng
stirre
reacti
(25 mL
m.) af
and tH
Sonme (
tritun
gi ve
f ound
4-1 (14

)

f

47Y.
mn

lol -1
vd f o
on m

ang

1d t he
1e sol

t he

at ed
he ti
512

met hy

599 nnulg andHOBt
bef,of n of
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5 30 mn at
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| the organi c phase
en water (25 nb). T
vent renoved in va
> m xture submtted
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btﬁﬁym B8 )

nydr oxya
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wehMewraiiogls aq
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te soli
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acet d
leous SO
ne organi c phase was dr
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DDREr Cl 8

| Reattitnhefitgd
umthe aridromae e
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Geererataial t
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(603 ng
or 4 h
he heati

-3-yl}-1Hi nd

EDC
red

U@?GI' in08¥ StSPn "
WWg artit
et ng

sed with
oned
sone

ar at or)
as a yel
ption fqQ
OH5 T

wued f
acet g
'n et
IS SO(
1t rat e
B ( ES
- [ (11

contin
et hyl

bet weq
aqueol
concer
oil. N
D71 4

or

T 2- e Qpane friegyipl.242. 18 nhol ) was
18 h. N norgsd‘%)Fa(‘i’'aé‘Eh?’rWL Was filtered
The fi e Mﬁ?d@&HQBWPWEFEH in vacu
and water 25 (150 nL)
organic | ayer was dried (phase sep
the crude title conpound (704 ny)
res 290; found|291 (IH1+). Descri
trifluoromethyl)benzoilc acid (D71)
m xtune of |1-nmet hyl et hyl 4-[(L1-nmethylethyl)oxy]-3-(trifluoronethypbenzosg
(070) [(704[nmgy, 2.43 mml) in ethanol (110 nL) was added aqueous sodi um
hydroxi de (2M 12.2 nlL, 24.3 mmol) and the reaction heated to reflux for
h. The m xture was concentrated in vacua and the residue partitioned
bet ween et hyl acetate 10 (100 nL) and water (100 nlL) and acidified with
aqueous hydrochloric acid (2M 13 nL). The aqueous | ayer was extracted
further te (100 nL) and the conbined organic |ayers dried

'thretth I a ;4333
and conceh?ﬂ%#%&ﬁLELi atogive thetitle conpound as a yellow solid (563

it e.
1yl acetate (

llun1hydrOX|d\ The
*d in vacuo to give
5) . Cl4H17F303 requ
Met hyl et hypoxy] - 3-

and
| ow
r
0 a
te

1

ng). 65 (6¢8ltinda4-yI3a2,vbRadiatol StylB2IA -hathylethyl)dxydberfZaritridg , 4. 84 (1H,
septet), (6H, d). M5 (ES): CiH i F303 requires 248; found 247 (M
15H+). De ption for D72 Ethyl

3-(4-{514-[ (1- et hyl et hypoxy] - 3- (trlflmoronethyl)phenyl] 1, 2, 4- oxadi azol 3-y

1} - 1H-i ndol - 1- y1) pr opanoat e f;z’ ;

To 3-cyano-4-[(1-methylethyl)oxy]benzoic acid (can be prepared as described in
W02005/58848) (500mg, 2.44 mmol) in DMF (15ml) was added EDAC (514mg, 2.67

N

N
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20 4-1 (1- Met hyl et hypoxy] -3-(trifluoromethyl)benzoic acid (071) (136 nyg,
0.55 mmol ), EDC (116 ng, 0.61 mmol) and HOBt (82 ng, 0.61 nmol) were
stirred iwoNpds$/o7gs2met hyl f ormam de (5 nL) for 20 m n. Et IrgIi/EP2007/064185

3-{4- Rhydroxyam no) (i m no)net hyl]-1 H 5 indol-1-yl}propanoate (057) (150
mg, 0.55 mpppdy g N@ﬁo@@'gﬁ#rﬁ dz%’?“?mﬁ& Ghd A Sibtfohqékt étfanauﬂ?%rt:ﬁmﬁﬁﬁésure for 3

h and then 80 C for he react on mxture was partitioned between

ethyl acefdged (ydmy-Whindaisrrarbosmidmider S oi4garme. 249 armeRenddshod wi t h
agueous S%h&uﬂg%ﬁﬁ“%@?a’f@ & 30ilkan AREL YBGES EGAT (7P rirhor)aRq A7 | ed

(phase seglarat |'tered and concentrated i n vacua.” The residue was 10
triturat eHORt(Brag.HaAbMNe) and teft sfanding fas Zclersdubrithes®lutigh. wesel added DIVBO,

400 V) ebadohld gl oot ey (2P el ot hynd) B (ot
e e

7.62-7.58 tet), 4.54
(2H, t), aveemngHeatfp at23 g Q\@Fnlghlt) cooiecisanct 64*416 tOAT. @th 3Wa8h9 wWitls (ES):
C261-124F € es were
orepared [nh (R eRA bybeR cabingl bomp Rt (R P D RaTR

addi ti onaMgﬁﬁA@nﬂ@/aP@qtﬁdr@“ﬂ”@ﬁ@Me@t 2 he regjdue yaahiduiated Wéh dietyl gthepso i t
was “ecesﬁﬁg 583 edﬁ‘ltnéatlﬁeﬂ QrRtH5Se bRwhed SP sﬁ’%’idﬁ%%%"%%-tﬂﬂébg
r S the Case of

agueous o ternativ ol vent was removed in vacuo
D92 ethandi39vi@l, dildie?t- 5@3t(lhld me.at 09-@ril Okt m)e7§ﬁc(1Hht:) 7 96tN-3R(@H.pneci pitate

was filteped. he 2060rRouNnds 40y e ré B!s &t tb%a‘o”sr aMb Bs) MOAP,
@d % t’ruc ure r %amg,\ M -1+

normal or revers ase C ITB.tO ra ECUI’S
D73 OH3 CDzod)11dN4Q|§\|r@qU|res 344; found 345 (MH* )

Description for D50
15 Ethyl 4-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-

indol-1-yl]butanoate (D50)
N
/;
R
N N

EtO,C

pd

A mixture of 5-[3-(1H-indol-4-yl)-1,2,4-oxadiazol-5-ylI]-2-[(1-
methylethyl)oxy]benzonitrile (D49) (100mg, 0.29 mmol), ethyl 4-bromobutyrate (85
20  mg, 0.44mmol) and cesium carbonate (189mg, 0.58 mmol) in DMF (2ml) was heated
at 80 °C for 1 hour. Added ethyl 4-bromobutyrate (85mg, 0.44 mmol) and heated
overnight at 80 °C. Added ethyl 4-bromobutyrate (85mg, 0.44 mmol) and cesium
carbonate (189 mg, 0.58 mmol) and heated for 24 hours. Added ethyl 4-
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D58 & D4 ethyl [4-(5-(3-chloro-4-[(1- nethylethypoxy] phenyl}-

1, 2, 4- oxadi azol - 3-y1) - 1H ndol- 1-yl ] acet ate 440/ 442 D74 O NN \\ OH3
058 et hylwpaesa7§R1cyano- 4-[ (1- net hyl et hyl ) cxy] phenyl } PCT/EP2007/064185

, 2, 4-oxadi azol -3-yl)-1 H indol-1-yl]acetate 431 40 D75 N

bromobutyrate (85 mg, 0.44 mmol) and heated for 24 hours. Added ethyl 4-

bromobutyrate (85mg, 0.44 mmol) and heated for 6 hours. Added EtOAc (20ml) and

washed with water (20ml). Dried over MgSO, and evaporated off the solvent. The

residue was crystallised from ethanol to give the title compound (55 mg) as a white
5 solid. MS (ES) CoHsN4O,4 requires 458; found 459 (MH™).

Description 51

Ethyl 3-(5-cyano-1H-indol-1-yl)propanoate (D51)

N
A
N
N
CO,Et

10 A mixture of 1H-indole-5-carbonitrile (1.42g, 10 mmol), ethyl 3-bromopropanoate
(1.92ml, 15 mmol) and cesium carbonate (6.5g, 20 mmol) in DMF (50ml) was heated
at 80 °C for 4 hours. Cooled the solution, added diethyl ether (300ml) and washed
with water (3X 300ml). Dried over MgSO, and evaporated off the solvent to yield
2.4g of pale orange oil. This crude product was used in the next stage (preparation of

15  D52).

Description for D52

Ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indol-1-yl}propanoate

HO
|
H,N A
N
CO,Et

20  Ethyl 3-(5-cyano-1H-indol-1-yl)propanoate (D51) (1.7g, 7.2 mmol), hydroxylamine
hydrochloride (1.0g, 14.4 mmol) and sodium hydrogen carbonate (2.42g, 28.9 mmol)
were suspended in ethanol (100ml) and stirred at 50 °C for 3 days. A single product
formed but 15% starting material remained. Cooled, filtered off the inorganic material

and evaporated off the solvent. The product was crystallised from a mixture of
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N CH\O 4,CH, D59 ethyl 4-[4-(5-{3-cyano-4- [(1- nethylethypoxy] phenyl}-
1, 2, 4- oxadi azol- 3-y1) - 1Hi ndol - 1-yl ] but anoat e 459 40 N D76 NN 40 F FE
41 11 N O50 280883@2¢t hyl 3-(4-{5-[2'-fluoro-2- (trifl uor ecetErgéoy44185

bi phenyl y1] -1, 2, 4- oxadi azol - 3-y1}-1H i ndol- 1-yOpropanoate 524

EtOAc, diethyl ether and hexane to yield 1.9g of the title compound as a white solid.
MS (ES) C14H7N3O5 requires 275; found 276. (MH").

Description for D53
5 Ethyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indol-1-yl]propanoate (D53)

N\
,< &
N\
@)
N \
N
CO,Et

10
3-Cyano-4-[(1-methylethyl)oxy]benzoic acid (can be prepared as described in
W02005/58848) (215mg, 1.05 mmol), EDAC (219mg, 1.14 mmol) and HOBt
(156mg, 1.14 mmol) in dry DMF (10ml) were stirred at RT for 10 minutes. Added
ethyl 3-{5-[(hydroxyamino)(imino)methyl]-1H-indol-1-yl}propanoate (D52) (288mg,

15 1.05 mmol) and stirred for 1 hour at RT. Heated at 80 °C for 7 hours. The solution
was cooled and EtOAc (50ml) added. Washed with water (50ml), sat. sodium
hydrogen carbonate (50ml) and water (50ml). Dried over MgSO, and evaporated off
the solvent. The residue was crystallised from ether to yield 200mg of the title
compound as a very pale pink solid. MS (ES) CxsH24N4O,4 requires 444; found 445

20 (MHY)

Description for D54
Ethyl 3-(4-cyano-1H-indol-1-yl)propanoate (D54)
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D77 O NN CH3 a 059 & D4 ethyl 4-[4-(5-{3-chloro-4- [(1-
nmet hyl et hyl ) oxy] phenyl }- 1, 2, 4- oxadi azol - 3-yl ) - 1Hi ndol - 1-yl ] but anoat e 468
itCH N OWO 20037/84841. ., 100 F CI PCT/EP2007/064185

4-Cyanoindole (2.5 g) was dissolved in DMF (7.5 ml). Cs,CO; (11.46 g) was added
followed by ethyl 3-bromopropionate (3.38 ml). This mixture was heated to 80 °C for
40 minutes. A further portion of DMF (5 ml) was added and heating at 80 °C
continued for 1 hour. The reaction mixture was evaporated then dissolved in H,O
5 (200 ml) and extracted with EtOAc (200 ml). This was evaporated to give a yellow oil
(3.5 g) which was purified on a 40+M Biotage cartridge, eluting with a 25-75 %
mixture of Et,O in hexane. This gave the title compound (3.44 g) as a pale yellow oil.
3H (CDCls, 400MHz): 1.19 (3H, t), 2.82 (2H, t), 4.12 (2H, q), 4.50 (2H, t), 6.71 (1H,
d), 7.23-7.28 (1H, m), 7.33 (1H, d), 7.47 (1H, d), 7.60 (1H, dd). MS (ES): C14H14N-O,
10 requires 242; found 243 (MH").

The following example was prepared by a similar method to those described above.
The reaction was not complete after the work-up and so the material was
resubmitted to the reaction conditions with an extra 0.2 equivalents of base and

15  alkylating agent and the product was purified by trituration with ether.

Number | Structure Name MH"

D55 CN ethyl (4-cyano-1H- 229

indol-1-yl)acetate
N
N

Description for D56
Ethyl 4-(4-cyano-1H-indol-1-yl)butanoate (D56)
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ifrF N D59 ethyl 4-[4-(5-{3-chloro-4- [(trifluoronethyl)oxy]phen

yl1ll-1, 2, 4-oxadi azol -311)- 1Hindol-1-ylibutanoate 494 D79 N N 011 CH, CI0_(
CH3 - N 05O 280805182¢t hyl 4-[4-(5-{5-chloro-6- [(1-nethyl echrrecoyjocass

pyridi nyl}-1, 2, 4- oxadi azol 3-y1) - 1H i ndol-1- yl]butanoate 469 D30 059

CN
N
N
H3C—\
0]
(0]

Combined 4-cyanoindole (5 g, 35.2 mmol), ethyl-4-bromobutanoate (10.29 g, 52.8
mmol) and cesium carbonate (22.92 g, 70.3 mmol) and heated to 80 °C under argon
for 1 hour. The reaction was allowed to cool and then 150ml diethyl ether was added
5 and the organic solution was washed with 3 x 150ml H,O. Dried the organic solution
over MgSO, and evaporated the solvent. Dried on high vacuum over the weekend to
afford the title compound (8.25 g) as an orange oil. 3H (400 MHz, de-DMSO). 1.13
(3H, t), 1.96-2.05 (2H, m), 2.26 (2H, t), 3.99 (2H, q), 4.29 (2H, t), 6.60 (1H, dd), 7.29
(1H, apparent t), 7.55 (1H, dd), 7.68 (1H, d), 7.90 (1H, d). MS (ES): C4sHN20O,
10 requires 256; found 257 (MH").

Description for D57

Ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1H-indol-1-yl}propanoate (D57)

OH
H,N 2N

A\
o
N\\)\ /S
o
15  Ethyl 3-(4-cyano-1H-indol-1-yl)propanoate (D54) (3.44 g), NH,OH.HCI (1.97 g) and
Na,CO; (5.96 g) were dissolved in EtOH (75 ml). This mixture was heated at 50 °C
overnight. A further portion of NH,OH.HCI (985 mg) was added and the mixture
stirred at 70 °C overnight. The reaction mixture was then filtered and evaporated to

give the title compound (4.06 g). MS (ES): Cy4H7N30; requires 275; found 276 (MH")
20
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ethyl 4-(4-{5-[4-phenyl-5- (trifluoromethyl)-2- thienyl]-1,2,4-oxadiazol - 3-
y1l1l-11-1-indol-1- yl)butanoate 526 VL. p_-N\ro D81 NN 410 F F F 4
411 N D59we mBd7et2myl 4- (4-{5-[2- (trifluoronethyl)-4- Ppcpheogi7pddisd, 2, 4-
oxadi azol - 3-y1}- 1Hi ndol 1-yl ) but anoate 520 082 F H F a 057

Description for D57 (alternative procedure)

Ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1H-indol-1-yl}propanoate (D57)

OH
H,N 2N

D o)
N a
Wt
A mixture of 1H-indole-4-carbonitrile (3.4 g, 23.92 mmol), ethyl 3-bromopropanoate
5 (4.57 ml, 35.9 mmol) and cesium carbonate (15.59 g, 47.8 mmol) was heated at 80
°C for 2 hours and left standing overnight. Ether (400ml) was added and the resulting
mixture was washed with water (3X400ml), dried over MgSO, and evaporated to
yield 6.6 g of pale yellow clear oil
The oil N4111-30-A2 (6.6 g, 27.2 mmol), hydroxylamine hydrochloride (3.79 g, 54.5
10  mmol) and sodium bicarbonate (9.15 g, 109 mmol) in ethanol were stirred at 50 °C
overnight. Added further hydroxylamine hydrochloride (2.3g) and heated at 50 °C for
24 hours. The reaction was filtered the residue washed with DCM (50ml). The
solvent was removed by evaporation and the residue triturated with hexane to obtain
the title compound (4.2g) as a white solid. Further title compound (1.0 g) as a white
15  solid was obtained from trituration of residues. Mass spectral data consistent with

previous synthesis.

The following was made in a similar fashion to the first D57 procedure listed, sodium

bicarbonate was the base used and the reaction was carried out at 55 °C.

20
Number Structure precursor Name MH"
number
D58 OH D55 ethyl {4- 262
3 NH [(hydroxyami
NN no)(imino)met
hyl]-1H-indol-
1-yl}acetate
N
N
O
Y
CH
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ethyl 3-(4-{5-[4- (nethyloxy)-3- (trifluoronethyl)phenyl]-

1, 2, 4- oxadi azol - 3-y11- 1H ndol- 1- yOpr opanoat e 460 D83 \\ . No ....
059 & D38wet2hysi074s2fi4- [ 5- (3-cyano-4- {[(1R)-1- nethyl pr opgirjerzed7phasyl) -
D84

1, 2, 4- oxadi azol - 3-yl ] - 1Hi ndol - 1-yl } but anoate 473 40

10

15

Description for D59
Ethyl 4-{4-[(hydroxyamino)(imino)methyl]-1H-indol-1-yl}butanoate (D59)

OH
Na NH,
N
N
H3C—\
0]
0]

Ethyl 4-(4-cyano-1H-indol-1-yl)butanoate (D56) (8.25 g, 32.2 mmol) was dissolved in
EtOH and treated with NH,OH.HCI (4.47 g, 64.4 mmol) and NaHCO; (8.11 g, 97
mmol) and heated to 55°C for 1 day and two nights. Further NH,OH.HCI (500 mg)
and NaHCO; (500 mg) were added and the reaction was heated for another 3 hours
and then separated the inorganics by filtration, washing well with EtOH. The solvent
was evaporated and the residue dried under high vacuum. Trituration with ether and
dcm afforded two batches of the title compound N2668-20-A8 (5.14 g) and N2668-
20-A9 (976 mg). 6H (400 MHz, de-DMSO) 1.15 (3H, t), 1.98 (2H, apparent quin), 2.25
(2H, t), 4.03 (2H, q), 4.21 (2H, t), 5.73 (2H, br s), 6.82 (1H, dd), 7.15 (1H, apparent t),
7.27 (1H, dd), 7.35 (1H, d), 7.51 (1H, d), 9.58 (1H, br s). MS (ES): C4sH1gN3O3
requires 289; found 290 (MH").

Description for D60

1-Methylethyl 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate (D60)

66
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059 & D36 ethyl 4-{4-[5-(3-cyano-4- 473 N\ OH3 ([0 8)-1- 411 CH3
1, 2, 4- oxadi azol - 3-yl ] - 1Hi ndol - 1-yl } but anoat e
WO 2008/074821 PCT/EP2007/064185

nmet hyl propyl ] oxy} phenyl) -

10

15

20

25

The 5-chloro-6-hydroxy-3-pyridinecarboxylic acid (1g, 5.76 mmol) was suspended in
toluene (200ml) and treated with silver carbonate (3.97 g, 14.40 mmol) and 2-
iodopropane (3.46 ml, 34.6 mmol) and stirred at RT in the dark for 3 days. LC/MS
showed 2/3 product. Added 2-iodopropane (3ml) and stirred for 24 hours. LC/MS
showed 80% product. Added EtOAc (200ml) and washed with water (200ml) + sat.
NaHCOj; (50ml) followed by water (200ml). Dried over MgSO,4 and evaporated off the
solvent to yield 1.0g of the title compound as a clear, colourless oil. MS (ES")
C12H16*CINO; requires 257; found 257.

Description for D61

5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (D61)

A

N\Cl

| =

O OH

1-methylethyl 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylate (D60) (1.6 g,
6.21 mmol) in isopropanol (70 ml) and water (35.0 ml) was treated with 2N sodium
hydroxide (6.21 ml, 12.42 mmol) and stirred for 3 hours to give a single product.
Evaporated off the IPA, acidified with glacial acetic acid and extracted product into
EtOAc (100ml). Dried over MgSO, and evaporated off the solvent to yield 1.30 g of
the title compound as a white solid. MS (ES) CoH1**CINO; requires 215; found 214
(M-H").
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N .3% N 1110 085

WO 2008/074821 PCT/EP2007/064185

Description for D62
Ethyl 3-[4-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-
1H-indol-1-yl]propanoate (D62)

5,

o)

Cl
Q

<

N_ __N

Z

@)
°

5 To 5-chloro-6-[(1-methylethyl)oxy]-3-pyridinecarboxylic acid (D61) (1.504 g, 6.97
mmol) in dry DMF (30ml) was added EDC (1.604 g, 8.37 mmol) and HOBT (1.282 g,
8.37 mmol). Stirred solution at RT for 10 minutes then added ethyl 3-{4-
[(hydroxyamino)(imino)methyl]-1H-indol-1-yl}propanoate (N4111-31-A4) (D57) (1.92
g, 6.97 mmol). The mixture was stirred for 30 minutes. LC/MS showed one product
10  (intermediate). The solution was heated at 80 °C for 2 hours. Left standing overnight
at RT then heated 80 °C for further 2 hours to give complete reaction. Cooled and
added EtOAc (250ml). The EtOAc was washed with sat. NaHCO; (150ml) followed
by water (2X 200ml). Dried over MgSO, and evaporated off the solvent. The residue
was subjected to chromatography on the biotage (EtOAc/hexane 1:2). On
15 evaporation of most of the solvent from clean fractions and addition of hexane a
white precipitate was formed. The solid was filtered off to obtain 1.1 g of the title

product. MS (ES) Cu3H2:°CIN4O, requires 454; found 455 (MH*).

20
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057 & 013 ethyl 3-(4-{5-[3-ethyl-4-(1- 473 . piperidinyl)phenyl]-12, 4-
oxadi azol - 3-y11- 1H i ndol - 1-yl) propanoate D86
WO 2008/074821 PCT/EP2007/064185

Description for D63
Ethyl 3-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-0xadiazol-3-yl)-1H-
indol-1-yl]propanoate (D63)

N
rod

<

N_ N

The 3-cyano-4-[(1-methylethyl)oxylbenzoic acid (can be prepared as described in
W02005/58848) (113mg, 0.55mmol), EDAC (115mg, 0.60 mmol) and HOBt (82mg,
0.60 mmol) were dissolved in DMF (5ml) and left standing for 15 minutes. Added

CO,Et

ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1H-indol-1-yl}propanoate (D57) (150mg,
10  0.55 mmol) and stood overnight at RT. Heated solution at 80 °C for 2 hours. LC/MS

showed mostly product. After heating for a few more hours there was no change.

Added EtOAc (20ml) and washed with water (30ml). Washed with saturated sodium

hydrogen carbonate (30ml) and water (2X 30ml). Dried over MgSO, and evaporated

off the solvent to obtain 81 mg of the title compound as a pale brown solid. MS (ES)
15 CasHasN4O4 requires 444; found 445 (MH™).

20
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N-? -4 --\ 057 & D19 ethyl 3-{4-[5-(4- cyclohexyl-3- ethyl phenyl)-12,4- 472
oxadi azol - 3-y1] - 1H i ndol - 1-yl} propanoate D87 3,- N_"\_.4
WO 2008/074821 PCT/EP2007/064185

Description for D64
Ethyl 3-(4-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
yl)propanoate (D64)

CO,Et

5 To 2-(trifluoromethyl)-4-biphenylcarboxylic acid (D29) (146mg, 0.55mmol) in DMF
(5ml) was added EDC (115mg, 0.60 mmol) and HOBt (82mg, 0.60 mmol) and the
solution left standing for 15 minutes. Added ethyl 3-{4-
[(hydroxyamino)(imino)methyl]-1H-indol-1-yl}propanoate (D57) (150mg, 0.55 mmol)
and stirred at RT for 1 hour. Heated at 80 °C for 1 hour then heated overnight.

10  Cooled then added EtOAc (20ml). Washed with water (20ml), sat aqueous sodium
hydrogen carbonate (20ml) and water (20ml). Dried over MgSQO, then evaporated of
the solvent. The residue was ftriturated with ethanol to give 157 mg of the title
compound as a white solid. 6H (400 MHz, de-DMSO) 1.11 (3H, t), 2.90 (2H, t), 4.02
(2H, q), 4.55 (2H, t), 7.10 (1H, d), 7.32-7.48 (3H, m), 7.49-7.61 (3H, m), 7.61 (1H, d),

15  7.73-7.84 (2H, m), 8.00 (1H, d), 8.53-8.56 (2H, m). MS (ES) CysH2,F3N303 requires
505; found 506 (MH").

20
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---\ D57 & D15 ethyl 3-(4-{5-[5-chloro-6- (1-pyrrolidinyl)-3-

pyridinyl]-1, 2, 4-oxadi azol 3-y11-11-1-i ndol-1- yl)propanoate 466 D88

& D21 et hwb 2dog/044€2%- { 3- br ono-4- [ (1- net hyl et hyl ) oxy] pheaylEp2007/064185

1, 2, 4- oxadi azol - 3-yl ) - 1Hi ndol 1-yl ] butanoate 512 089 HC 0-, adis C
| .

10

15

20

Ethyl 4-[4-(5-{3-cyano-4-[(1 -methylethyl)oxy]phenyl}-1 ,2,4-oxadiazol-3-yl)-1H-
indol-1-yl]butanoate (D65)

N—
O
/A
N /N
AN
N
o)
o)

{

A mixture of 3-cyano-4-[(1-methylethyl)oxylbenzoic acid (can be prepared as
described in W0O2005/58848) (1.21g, 5.88 mmol), EDC (1.35g, 7.05 mmol) and
HOBt (1.08g, 7.05 mmol) in dry DMF (85 ml) was stirred for 20 minutes at RT. Added
ethyl 4-{4-[(hydroxyamino)(imino)methyl]-1H-indol-1-yl}butanoate (D59) (1.70g, 5.88
mmol) and stirred at RT for 1 hour. Heated mixture at 80 °C for 5 hours and left
overnight at RT. Heated at 80 °C for 6 hours then evaporated off the DMF. Added
EtOAc (200ml) and washed with sat. NaHCO; (200ml) and water (200ml). Dried over
MgSO, and evaporated off the solvent. Subjected the residue to chromatography
using the biotage (EtOAc/hexane 1:2) and evaporated the cleanest fractions to yield
1.42g the title compound as a white solid. 6H (400 MHz, de-DMSO) 1.15 (3H, 1), 1.39
(6H, d), 2.04 (2H, apparent quintet), 2.24 (2H, t), 4.00 (2H, q), 4.31 (2H, t), 4.94-5.04
(1H, m), 7.10 (1H, dd), 7.31 (1H, t), 7.56-7.60 (2H, m), 7.77 (1H, d), 7.95 (1H, d),
8.45 (1H, dd), 8.56 (1H, d). MS (ES) CxH,sN4O4 requires 458; found 459 (MH").
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090 cH3 057 & 034 ethyl 3-(4-{5-[4-(2- nethyl propyl)-3-
(trifluoronethyl)phenylp 1,2, 4-oxadi azol - 3-yl }-1H ndol - 1-yl ) pr opanoat e 486
al, F F WO 20082074821 PCT/EP2007/064185

Description for D66

4-(1-Cyclohexen-1-yl)-3-(trifluoromethyl)benzamide (D66)

OO
H,N
CF,

4-bromo-3-(trifluoromethyl)benzonitrile  (commercial) (1.2 g, 4.80 mmol), 1-
cyclohexen-1-ylboronic acid (0.907 g, 7.20 mmol), sodium methoxide (0.778 g, 14.40
mmol) and bis(triphenylphosphine)palladium(ll) chloride (0.337 g, 0.480 mmol) were
added to dry methanol (12 mL) and the mixture heated in the microwave at 80 °C for

10 10 minutes. The reaction mixture was partitioned between ethyl acetate (40 mL) and

water (40 mL) and then the organic phase washed with further water (40 mL). The

organic phase was dried (MgSQOy,), filtered and the solvent removed in vacuo. The

crude product was purified by flash silica chromatography, eluting with 0-75 % ethyl
acetate in hexane to give the title compound as a white solid (1.02 g). 6H (CDCls,

15 400 MHz): 8.09 (1H, m), 7.90 (1H, dd), 7.32 (1H, d), 6.3-5.8 (2H, m) 5.61 (1H, s),
2.25-2.13 (4H, m), 1.80-1.60 (4H, m). MS (ES): C4H4F3NO requires 269; found 270
(MH").

Description for D67
20 GSK1929583A, N2123-11-A2
4-Cyclohexyl-3-(trifluoromethyl)benzamide (D67)

)

H,N

CF,

4-(1-Cyclohexen-1-yl)-3-(trifluoromethyl)benzamide (D66) (850 mg, 3.16 mmol) was

25 dissolved in methanol (63 ml) and hydrogenated using an H-Cube, using palladium
on carbon at 40 °C with a flow rate of 2 mL/min. The solvent was removed in vacuo
to give the title compound as a white solid (822 mg). 8H (CDCl;, 400 MHz): 8.08 (1H,
d), 7.94 (1H, dd), 7.52 (1H, d), 6.54 (2H, brs), 2.97 (1H, m), 1.90-1.75 (5H, m), 1.50-
1.22 (5H, m). MS (ES): C14H16F3NO requires 271; found 272 (MH").
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or N..,N110 oo WO 20081074821PCT/ EP2007/ 064185 D91 059 & D32
ethyl 4-(4-{5-[3-cyano-4- 457
WO 2008/074821 PCT/EP2007/064185

Description for D68

4-Cyclohexyl-3-(trifluoromethyl)benzoic acid (D68)

O

HO

5 CF,

To a solution of 4-cyclohexyl-3-(trifluoromethyl)benzamide (D67) (822 mg, 3.03
mmol) in ethanol (40 ml) was added potassium hydroxide (1.700 g, 30.3 mmol) and
water (5 ml) and the reaction heated to 90 °C block temperature for 3 h and stirred at
10  room temperature for 16 h. Further potassium hydroxide (1.700 g, 30.3 mmol) was
added and the reaction heated at reflux for 27 h. A further 5 mL of water was added
and the reaction heated for 66 hours (weekend). The reaction mixture was
concentrated in vacuo and the residue partitioned between ethyl acetate (25 mL) and
aqueous hydrochloric acid (2M, 25 mL). The aqueous layer was further extracted
15  with ethyl acetate (25 mL) and the combined organic phases dried (MgSQ,), filtered
and the solvent removed in vacuo to give the title compound as a white solid (737
mg). 8H (methanol-ds, 400 MHz): 8.24 (1H, d), 8.18 (1H, dd), 7.68 (1H, d), 2.98 (1H,
t), 1.72-1.95 (5H, m), 1.30-1.58 (5H, m). MS (ES): C44H15F30; requires 272; found
271 (M-H").
20
Description for D69
Ethyl 3-(4-{5-[4-cyclohexyl-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-
indol-1-yl)propanoate (D69)




(2-rnet hyl propyl ) phenyl ] -
1, 2, 4- oxadi azol - 3-yl } - 1Hi ndol - 1-yl ) but anoat e z Cf-Thro D92
WO 2008/074821 PCT/EP2007/064185

A solution of 4-cyclohexyl-3-(trifluoromethyl)benzoic acid (D68) (148 mg, 0.545
mmol), EDC (115 mg, 0.599 mmol) and HOBt (92 mg, 0.599 mmol) in DMF (5 ml)
was stirred for 10 min before addition of ethyl 3-{4-[((hydroxyamino)(imino)methyl]-
1H-indol-1-yl}propanoate (D57) (150 mg, 0.545 mmol). The reaction was stirred for
5 30 min at room temperature followed by 16 h at 80 °C. The reaction mixture was
partitioned between ethyl acetate (25 mL) and water (25 mL) and the organic phase
washed with aqueous sodium bicarbonate (25 mL) and then water (25 mL). The
organic phase was dried (phase separator) and the solvent removed in vacuo. The
crude product was purified by MDAP. Some of the mixture submitted for MDAP had
10  precipitated and was ftriturated with ethanol and filtered. The white solids were
combined to give the title compound (63 mg). MS (ES): CasH2sF3N3O3 requires 511;
found 512 (MH").

Description for D70
15  1-Methylethyl 4-[(1-methylethyl)oxy]-3-(trifluoromethyl)benzoate (D70)

~

CF

3

O
O

\<

A mixture of 4-hydroxy-3-(trifluoromethyl)benzoic acid (commercial) (450 mg, 2.18

20  mmol), 2-iodopropane (435 uL, 4.36 mmol) and potassium carbonate (603 mg, 4.36
mmol) in N,N’-dimethylformamide (40 mL) was heated at 70 °C for 4 h before further
2-iodopropane (218 uL, 2.18 mmol) was added and the heating continued for 18 h.
The inorganic solid was filtered off and rinsed with ethyl acetate. The filtrate was
concentrated in vacuo and partitioned between ethyl acetate (150 mL) and water

25 (150 mL) containing some aqueous sodium hydroxide. The organic layer was dried
(phase separator) and concentrated in vacuo to give the crude title compound (704
mg) as a yellow oil. MS (ES): C14H17F305 requires 290; found 291 (MH").
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111S\ D59 & D27 ethyl 4-{4-[5-(2-cyano-4- biphenylyl)-1,2,4-
oxadi azol -3-yl]-1H i ndol - 477 . 1-yl }butanoat e N N
WO 2008/074821 PCT/EP2007/064185

Description for D71
4-[(1-Methylethyl)oxy]-3-(trifluoromethyl)benzoic acid (D71)

-~

CF

3

OH

To a mixture of 1-methylethyl 4-[(1-methylethyl)oxy]-3-(trifluoromethyl)benzoate
(D70) (704 mg, 2.43 mmol) in ethanol (110 mL) was added aqueous sodium
hydroxide (2M, 12.2 mL, 24.3 mmol) and the reaction heated to reflux for 1 h. The
mixture was concentrated in vacuo and the residue partitioned between ethyl acetate
10 (100 mL) and water (100 mL) and acidified with aqueous hydrochloric acid (2M, 13
mL). The aqueous layer was extracted further with ethyl acetate (100 mL) and the
combined organic layers dried and concentrated in vacuo to give the title compound
as a yellow solid (563 mg). 6H (methanol-d,, 400 MHz): 8.21-8.17 (2H, m), 7.26 (1H,
d), 4.84 (1H, septet), 1.38 (6H, d). MS (ES): C41H41F30; requires 248; found 247 (M-
15 H).

Description for D72
Ethyl 3-(4-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-
3-yl}-1H-indol-1-yl)propanoate (D72)

CF,
P
Na N
N
N
o)
/—O
20
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4110 Description for D93

3- Chl oro-4-{514- phenyl -5-(trifluoronethyl)-2-thienyl]-1, 2, 4-oxadi azol - 3-y1}
- 1Hi ndol ewODB®)074€21Thi s material was prepared in a sim lpar/Era@hioefnss o D7
(C0107723-108A2) from D10 except that the reaction was stirred for four
hours rather than overnight. M5 (ES): C21Fl 11CI F3N30S requires 445; found
446 (MH). 10 Description for D94 3-Chloro-1Hindol e-5-carbonitrile (D94)
5 To a soi‘HWrMﬂthwbtfwl)@%ﬁdirﬁlu@WO@erB/')@gnZOHr@ﬁrl@'l DTN 8§ maFOEsomMomas added

Nchl or osugglcngmadﬁﬁ( . e9|4 @Bta&ga% H{gﬁ 6 %h wiké 'diifflg ah NROM

tenperature f our. e so ution stan n over the weekend.
LC/ M5 shodeiethylformenidedp @ddcf@r 2(navre dEdyhgH4 é(bxedramn(nl Orrino)maidydH1 &t hy|

ether £ SOfh).fQ ?%W% t’béﬂ) (Yﬁi 86, 638 685 %I?@Q%bdeﬁﬁ(ﬁﬂquﬁtlo%%d and

evapor ated off e sol vent he title co as a pale
yel | ow soBi pons fempgratgce qu3 hoami ‘IDWEB@O > bor (8Lh, B reartlm niixtere way, 7.78

(1H, d), ?ar@ﬁor?éd%t\ﬂléé?ll e acl)t%rt@& Q’foo\ﬁgteﬁ?725 rﬁ@_}_ 'Ifr{e é@@\ gf whgaction

m xture) (ES): COHSCIN2 requires scrl pt | on for D95
Et hyl 3- ( Baghidowith BausarEodiMm h@@zbomatszl(%mpmdawer(@ésyLN@for@@E@sA

m xture oficr ¢$hRE0sdddraBACkiRsrad CaHP LB ddntrh®d( PFdcol - Bthe A2MHIR! Was €T MY 1- 3-
10  triturated with ethanol to give the title compound (85 mg). dH (de-DMSO, 400 MHz):
8.44 (1H, dd), 8.35 (1H, d), 7.95 (1H, d), 7.81 (1H, d), 7.62-7.58 (2H, m), 7.36
(1H,app. t), 7.07 (1H, d), 4.99 (1H, septet), 4.54 (2H, t), 4.02 (2H, q), 2.89 (2H, 1),
1.36 (6H, d), 1.11 (3H, t). MS (ES"): CysH24F3N304 requires 487; found 488 (MH").

15  The following examples were prepared in a similar fashion to those described above.
On occasion additional EDAC was required (up to 2.6 equiv) and in the case of D80
it was necessary to elevate the temperature to 120 °C. Workup was either agqueous
or alternatively the solvent was removed in vacuo. In the case of D92 ethanol was
added to the reaction mixture and the resultant precipitate was filtered. The

20  compounds were purified either by trituration, MDAP, normal or reversed phase

chromatography.
Structure Precursors Name MH"
D73 CH, D58 & D4 ethyl [4-(5-{3-chloro-4-[(1- | 440/
cl o~< methylethyl)oxylphenyl}- | 442
CH 1,2,4-oxadiazol-3-yl)-1H-
’ indol-1-yl]acetate
P
NaG N
A\
N
o
Y
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br onopr opi onate (1.92nl, 15nmmol),
20 (50m) was heated at 80 C for 4 hours to give conplete reaction.

al | ow ng woxbvesrig4820 cool to room tenperature diethyl

cesi um car

bonate (6. 5g,

20mmol ) and DMF

After

et lirem/RP2@0NEJ185VaS

added and the solution washed with water (3X300rrfL) Dried over MpgSO4 and
evapor at edpf f] t11e SOT Vent t0 girygga DT OWT SOLth -5 TE bl (hars s 71 tjur at ed
wth a mxture| of et hyl /%t her |and hexane tomap£|@¢hyp02y]§gn9;‘ tthe tit|le
conmpound fas a tan syl “Q:rude product used 252@-0&&1%26@4% -f-age (synthesis
of D96). | Descripti or °™06 indol-1-yl]acetate
Et hyl 3-{ 3t chl of o- 5- roxyam ng) (i m no) net hy1] - 1H i ndol- 1-yl } pr oparoat e
(D96) 5 [|CO2Et| 19A/m xture of ethyl
3-(3-chl of o- 5-cyand; 1H i ndol- 1-yl ) propanoat e/ (095) (2.0g, 7.2|mmol),
hydr oxyl am ne hydfochl oride (1.0g, 14.4 mol ), sodi um hydrogen carbgnate
(2.42g9, 28.9 m and ethanol (100nl) was heated at 50 C over the veekend.
Still 25% starti present by LC/MS. Added hydroxyl am ne
hydr ochl ori de .2 mmol ) and sodi um hydrogen carbonate (1.2g, (14.3
mrol ) and| heat ed at 50 C 15 for |24 hours. There was only a smal |l amgunt of
starting aterj al ent so it |{was decided to work up the reaction.| The
inorganic| material was filtered|off. The sol vent was evaporated and |t he
residue triturjated using ethyl acetate and djethyl ether to yield 1.9 g of
the titlel _conpound as a pale yellow solid. M (ES) CI4N16CI N303 requyires
309; foundd®10 (MY . 20 I;}escrlpt iD§R for 097 fEhkl‘thH (5-{3-cyano-4- | 459
313-chl oro-5-(5-{3 chI 0- 4- [(trlfluoromethyp[é) ﬁv] g ¥ 3 1, 2, 4- oxadilazol 3-y
1) - 1H-i ndpl - 1- I | prspnoate (097) 25CO, Et ylethyl)oxy] hT”V'}
3- Chl oro-44(trj 1 ugcoret hypoxy] benzoi ¢ acid {; ﬁéjiéjjéa%‘@éAgtR) (168ny, 0.70
mol ) stifrring| i B—f (6rrfL) was |[treated with 0. 76 |nmmol )
followed by 5 (104ng, 0.76 nmol ). The fresultant soI ution was dtirred
for 15 mputes. Added et hyl
3-{3-chl or o- 5- oy am no) (i mjno) net hyl ] -1H i ndol - 1-yl } pr opanoat e |( 096)
(216ng, OL 70 m yd stirred at RT for 45 mi nutes. The sol utli on wds
heated at| 80 G for 6 hours then|left standing at roomtenperature
overni ght|. Single, prpduct fornmed by LC M5. Added Et 0Ac (50nil) |and wgshed
wi th water (50l { saturated 10 aqueous sodj um hydrogen carbonate (|50m)
and wat er| (50nf) i ed over Mg$O4 and evaporated off the sol yent. The
resi due was crystal | Psed fromethanol to yield 200ny of white|solid.| SH
(400 MHz, d6-DNBO) 1.11 (3H t), 2.92 (2H, t), 4.00 (2H, q), 4.49 (2H 1t),
7.75 (1H gje [7- 80 (.LI‘I ), 7. 85 D X G- 415[9(}%0@24"3 g3kt ) 8.30
(1H, dd),| 8.47 (1H 5 (ES) 022H1635C137 Né éthwag,w res|515; flound
516 15( My . blphenylyl] 1,2,4-

oxadiazol-3-yl}-1H-indol-

1-yl)propanoate

o]
)
N\
N
\_oﬁo
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A solution of 4-chloro-3-trifluoromnethyl

et hanol

ben

(10 M) was split equally between two m crowave vi al s.
sul furic woi2dosg(0482% M ) was added to each vi al

zoic acid (10 g,
(1.5 m

44.5 mol )
Concentr at ed
POTIEPR@I7)06418h e

in

reactions were heated in the mcrowave at 120 C for 30 mnutes in total.

The reactj

B7y

resi due was pa

(100 m),
bi car bonat
separ at or
(4.126 Q)
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4- hydr oxyf
m) and th
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G d C 0 CO2Et 53-Chl oro-4-(propyl oxy)benzoic acid (0100) (150ng, 0.70
nmml ) stirring in DMF was treated with EDC (146ng, 0.76 mmol) foll owed by
HOBt (104wpQ,2068/07@20mol ). The resultant sol ution was sti PceEdracnd/oetiBy|
3-{3-chl oro- 5- Rhydr oxyam no)(| m no) met hyl k 1Hindol-1-yl | propanoate (096)
(216ngy, Orggh Mot ) agdded. Heateq pgp Xt ur € at  PURY 4 [ phERkET PB2§wEs
conplete.| Wrk|j up o ined the title conmpoundifisord@&thiige-of palle 10 gream
solid. 6H (400 MHz, ) 1.03 (3H, t), 1.tﬂ;@n3(l]317124-b adiakolB3741. 86 (|2H, m),
2.90 (2H,(t), 4.05 S 4,18 (2H, t), 4.U4@-1Ridolt1y, 7.40 (1H, d)|, 7.74
(1H, s), [7.81 |(1H, '7.91 (1H| dd), 8.15 (Hputdabate 8. 22-8.23 (2H, |m). M5
(ES) C24H2335a2N304 requires 487; found 488 (MAN. 15The foll owi ng canpounds
were prepared pby"sfhilar methods to those described above. The reactl|i ons
wer e wor kied up| by lpartitioning tthe crude materi al between ethyl acetlate and
aq. sodi um bi car ®, separatiing the organjc |ayer, drying ijt and
evaporating to| dryfesss. The conpounds were purified by trituration gr
nor mal phase chromat ggraphy. 20| Structure precursor Nane MK | WO
2008/ 0748R1PCT] E\FLZOO /064185 D102 H9-0 ci S @a D96
(0]

D81 D59 & D29 ethyl 4-(4-{5-[2- 520
NP Q (trifluoromethyl)-4-
F biphenylyl]-1,2,4-
oxadiazol-3-yl}-1H-indol-
O 1-yl)butanoate
A
N N

D82 D57 ethyl 3-(4-{5-[4- 460

(methyloxy)-3-
(trifluoromethyl)phenyl]-

Vi 1,2,4-oxadiazol-3-yl}-1H-

HKC\F o indol-1-yl)propanoate
O '\‘ 7N
2 ; \/\740
r
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ethyl 3-(3-chloro-5-{5- [3-chloro-4-
(et hyl oxy) phenyl ] 1, 2, 4- oxadi azol - 3-yl | 1H i ndol- 1- yl) propanoate 460
-- * N Nwo 0i80344943C-0 F V CI N D96 et hyl 3-(3-chl or o- 5PCH5EP2007/064185
[ 4- (met hyl oxy)-3- (trifluoromethyl)pheny 1]-1, 2, 4-oxadi azol - 3-
y11l-1H 1 nOggz 1 yi ypropanoate 49%seQ.0%8 N O [ ethyl 4-(4-[5-(3cyano-4- | 473
\ <™ {(1R)-1-

_\/CHa methylpropylloxy}phenyl)-
1,2,4-oxadiazol-3-yl]-1H-
indol-1-yl}butanoate

D84 N oH D59 & D36 ethyl 4-{4-[5-(3-cyano-4- | 473
N\ __</ {[(18)-1-
CH, methylpropylloxy}phenyl)-

1,2,4-oxadiazol-3-yl]-1H-
indol-1-yl}butanoate

I\
N\ N

N

N
\
O

O

D85 e D57 & D13 ethyl 3-(4-{5-[3-ethyl-4-(1- | 473

o\ piperidinyl)phenyl]-1,2,4-

" oxadiazol-3-yl}-1H-indol-
O 1-yl)propanoate

D86 ¢ A D57 & D19 ethyl 3-{4-[5-(4- 472

Y N\ cyclohexyl-3-
" ethylphenyl)-1,2,4-
» oxadiazol-3-yl]-1H-indol-

1-yl}propanoate
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D104 FCC 3 )---CH, N- * C NO, ,./ N D96 ethyl 3-[3-chloro-5-(5-
{3-cyano-4-[(1- nethyl et hypoxy] phen y11-1, 2, 4- oxadi azol - 3-
y1l) - 11- 1-woadods/o482Apr opanoat e 479 WD 20081074821PCT/ EP2Q0/HPOG1LH8H8D1I05 a
o0 0= NFet Na D96 ethyl 3- (3 chloro-5-{5- [4-nitro-3-
(trifluoroggthytypheny L2 DEFGAIBYE0 -~ 37| Ak 375l AR 17 458
) propanoat e 6 (1-pyrrolidinyl)-3-
pyridinyl]-1,2,4-oxadiazol-
3-yl}-1H-indol-1-
yl)propanoate

D88 o~ D59 & D21 ethyl 4-[4-(5-{3-bromo-4- | 512
& (-
i /@”k” °7 methylethyl)oxylphenyl}-
R 1,2,4-oxadiazol-3-yl)-1H-
indol-1-yl]butanoate
D89 D59 & D24 ethyl 4-(4-{5-[3-chloro-4- | 466
\ 8 ’\/¥ (2-methylpropyl)phenyl]-
X, 1,2,4-oxadiazol-3-yl}-1H-
)\/Q)\ indol-1-yl)butanoate
D90 CH, D57 & D34 ethyl 3-(4-{5-[4-(2- 486
o methylpropyl)-3-
Foo (trifluoromethyl)phenyl]-
F 1,2,4-oxadiazol-3-yl}-1H-
F indol-1-yl)propanoate
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. N ac'--

WO 2008/074821 PCT/EP2007/064185
D91 CH, D59 & D32 ethyl 4-(4-{5-[3-cyano-4- | 457
(2-methylpropyl)phenyl]-
CH, 1,2 ,4-oxadiazol-3-yl}-1H-
=N indol-1-yl)butanoate
P
Nau N
éﬁ
N
Oj
O
D92 D59 & D27 ethyl 4-{4-[5-(2-cyano-4- | 477
Q biphenylyl)-1,2,4-
oxadiazol-3-yl]-1H-indol-

i
z

@]

Q 1-yl}butanoate
N

z.
7

Z2F

0

o

Description for D93
3-Chloro-4-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-
indole (D93)

Cl
P\
L W
S

F
F

F

This material was prepared in a similar fashion to D7 (CQ107723-108A2) from D10
except that the reaction was stirred for four hours rather than overnight. MS (ES):
C,¢H4,CIF3N308 requires 445; found 446 (MH™).
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0 Description for D106 Ethyl

3-(5-{513- brono- 4- (net hyl oxy) phenyl] -1, 2, 4- oxadi azol - 3-y1} - 3- chl or o- 1Hi ndol
-1-y1) pr openoasia4{20106) Br 5CO2Et The 3-br ono- 4- (et irgir@py)ooenaes c aci d
(comrercial: ICN) (243ng, 1.05 nmmol) stirring in DMF (10nml) was treated

wi th EDC b%&?_rg@iorpfo]--ﬁ mmol ) followed by HOBt (156ng, 0.1.14 mmol). The
resul t ant stirred for 10 m nutes. Added et hyl

3-{ 3- chl oB&Homn{iirdaledreashonitiiledPAtk hyl ] - 1H- i ndol - 1-yl ) pr opanoat e ( D96)
10 (324ngy, 1.05 mml) and stirred at ST for 45 m nutes. The sol ution was
heated at 80 C for 4 hours then |left standing overnight. The sol ution was
heated at 80 C for a further 4 hauWs to gi yv& one major product. Evaporated
off the DVMF, added EtOAc (50mil) amnd with water (50ml). The Et0Ac was
washed with sat. aqueous sodi um hydr y bonate (50nl) and water (50ml)
then dried over MgSH. 15 Evapor at ed NMe sol vent and crystallised from
ethanol to yield the title conpound as 280ng of creamsolid. 6H (400 MHz,
ch-Dl\ﬁSO) 1.10 (3H, t), 2.90 (2H, t), 3.99- 4.05 (5H, m, 4.49 (2H, t),
7.38 (1H, Td)a sdlutich 6ﬂ5‘rc§/§hoinc}'oI§Q3.0é,H21tﬁ}nol)7in_9<Yry([1MF (80ml)Bvadladde2R- (2H, m,

: 1H ) E H1981B | 4 o f .
8De§2r I( pt I’ gllg.,oqog/\?c i%?fjec(zz%g,g 2 rr{rr?cﬁ)can S[)he sro?lﬂilﬁl)lnrs%?re %tS’roomO![Jer;rgpeSrgtgre(for

Et hyl 3- ( 34 ¢l r ThedsdIbtthr WaB Idty baxding Jvli heenydkehd - LCAISHshaast azdhgls- y1} - 1H
' ndol-1- y%)o%hgtpg\ggea(} gthy(/l[g%g@te (1%8r2nllz)tand diethyl ether (50ml) and washed with water
10  (3X 300ml). Dried over MgSQO, and evaporated off the solvent to yield 3.9 g of the
titte compound as a pale yellow solid. 3H (400 MHz, ds-DMSQO) 7.54 (1H, dd), 7.61
(1H, dd), 7.78 (1H, d), 8.01-8.02 (1H, m), 12.2 (1H, broad s). MS (from LCMS of

reaction mixture) (ES):CoHsCIN, requires 176; found 177 (MH").

15  Description for D95
Ethyl 3-(3-chloro-5-cyano-1H-indol-1-yl)propanoate (D95)

Cl
"X
N
}
CO,Et

A mixture of 3-chloro-1H-indole-5-carbonitrile (D94) (1.8g, 10mmol), ethyl-3-
bromopropionate (1.92ml, 15mmol), cesium carbonate (6.5g, 20mmol) and DMF
20  (50ml) was heated at 80 °C for 4 hours to give complete reaction. After allowing
mixture to cool to room temperature diethyl ether (300ml) was added and the
solution washed with water (3X300ml). Dried over MgSO, and evaporated off the
solvent to give a brown solid. The solid was triturated with a mixture of diethyl ether
and hexane to obtain 2.5g of the title compound as a tan solid. Crude product used

25 in the next stage (synthesis of D96).
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5 Et hyl

3-(5-{5[ 3- brono- 4- (net hyl oxy) phenyl ] -1, 2, 4- oxadi azol - 3-y11- 3-chl oro- 1Hi ndo
1- 1-y1) pwoparsoEts21( D106) (212ng, 0.42 mmol), phenyl boromier2@ciocs18404ny,
0.84 mml ), Pd(PPh3)4 (20ng) and 2N aqg. sodi um carbonate sol ution (3ni,
6ol ) mb@s%@ﬂﬁﬂﬁ‘bdﬁ” DVE (6ml) and heated at 90 C for 2 hours. Added
phenyl bo (30nmg, 0.24 mmol) and Pd(PPh3) 4 ng) and heated at
90 C for Eth¥irt hé1{3@hlqsgr5s(hyAﬂv@@rrEm)Amotmmt}w 11 -indeh ﬂrl}mqnann@teer

(100nt) . ?jd@d over MgSat and evaporated off the solvent. The residue was
crystalli fromethanol to yield the title conpound as 90ng of |ight tan
solid. M5 (ES) C28H2435C1N304 requires 501; found 502 (M.-1+). 15
Descrigption for D108

Et hyl 3-{3-chl or o- 545- ( 3- chl or o- 4- hydr oxypheny1) -1, 2, 4- oxadi azol - 3-y11- 1H

i ndol -1-yl1} propanoate (D108) C 0-- N HO 3-Chl oro-4-hydroxybenzoic acid
(commercial) (240ng, 1.40 nmoy |n dry DVF (8nl) was treated with EDC
(292ng, 1.52 mmol) and HOBt (2 1.52 mr&ll) and stirred for 5 mnutes.
Added et hyl
3-{3-chl or o- 5- Rhydr oxyam no)q_| le Hi ndol- 1-yl } propanoate (D96)
(432ngy, 1.40 nmol) and stirred at inutes. 5 The reaction m xture
was heated at 80 C for 7 hours. Addéy A¢/(70mL) and washed with water
(70mL), sat. aq, sodium hydrogen carbonate {70m) and water (70ml). Dried
over MgSO4 and evaporated off the solvent. fhe residue was subjected to
chromat ography using a biotage (EtO0Ac,/hexane 1:2) to obtain the title
conmpound as 200ng of white solid. SH (400 ,=C16-DVS0) 1.10 (3H, t), 2.91
(2H, t), 4.04 (2H, 10 ), 4.50 (2H, t), 7. ?Ft70 (2H, m, 7.75 (1H, s),
7.80-7.81 (2H, m, 7.94 (1H, dd), 8.22-8.25 (1H, n), 10.95 (1H, broad s).
M5 (ES) C211-11735C12N304 requires 445; found 446 (MAN. Description for
D109

15Et hyd 3- (3 r : ) I i gzpl - 3-y1}-
ToEENYG 3 Wb g)cgreggg Q&WE% %%%n%e{dar%d8f<@|%}8%&afel(Bgé‘) B 32
3-{3-chl orrmntﬂnﬁyqrgxyjarhmnedwydtdwumday(baen1,411} amd), @dmadhwzlz@gen&ayuqnale—lq ndol 1

-yl
ary DNF (e il s ol QB B edeta st e ofet T Hepfer STP 1 o
heat ed at 28% «taning maberiai prasgniffay LBMSyi Aridied hy d@agleedheniyorostéorded Ogded Et 0AC
50nt d : t ff th
gol vealt ani crym edal I sed Eg%égrﬁgertb H%Sﬂli |2§’ }?éﬁﬁmyﬁgﬂpir}e%%gég@oﬁdoas ©
110ny1®f Wni2dehios.i ThereOwas 40 dveinall dgroublvBDjtattingngt8kyl present sddt WaH, t),
2.90 (2H, - 7. 74
(iry sy, geditedeior VB p8keachod THcitorddhe o i nieloa i Shslsthion
(ES) CZSHMS@@QCNB(M arelqiherresidud Ijtufatachdsing £thyVesgtateDest diefityl ethef ¢ D110
yield 1.9 g of the title compound as a pale yellow solid. MS (ES) Cq4HsCIN;O;
requires 309; found 310 (MH").

20
Description for D97
Ethyl 3-[3-chloro-5-(5-{3-chloro-4-[(trifluoromethyl)oxy]lphenyl}-1,2,4-oxadiazol-
3-yl)-1H-indol-1-yl]propanoate (D97)
F>{ Cl Oy .
N A\
N
o5 CO,Et
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Et hyl

3[3-chl oro-5-(5-{3-chloro-4-[(1-nethyl et hypoxyl phenyl}-1, 2, 4- oxadi azol - 3-
y1) - 1H i naol2eds/orkd2pr opanoate (D110) A O NC O O 5 To elrhylEP2007/064185
3-{3-chl oro-5-[5-(3-chl oro-4-hydroxyphenyl)-1, 2, 4- oxadi azol - 3-y1] - 1H i ndol-
1- yl}propanoate (D108) (180mg, 0.40 nmol) and K2CO3 ( 138ng, 1.0 nmmol) in
dry DVF (5ml) was added isopropyl iodide (85ng, 0.50 mmol) and the m xture
stirred at 80 C for 30 m nutes. Cooled mxture and added Et 0Ac (50mL).

ol vent angy Hyeriia el ERA0E S0 iR, o tPZ"(”%“"ﬂ%u%ané“izo g
of white mql)dstlrlsm (n4oPFNe|) wiess mpased with EDG §146mg, 0.76 @WOG)H lovd by, 91 (2H,
t), 4. £?2 (—I t (ﬂ’()y_%mg4 0785 fn?r%l ﬁ'ﬁ réuﬁg?tﬁgﬁﬁigéi\ﬁg?)s'%%d for & r%m%ﬁes( ﬁb‘dedﬁ

7 95-8. 00 8. 24 12N304 requires 487,
found 488e M{ SE'EIO'IDE@'HF‘YCI)“PXW"F@('mlol)methSU-ﬂUd@inJ@t'}pi’QHa@@ﬁanE(Pr?ﬁ))ben20| c

261 0 (D11ifhg, o b Gndficed b KPYRTE R orRol 0. fad hompicas v
6% ol )

avail abl e and trii odomet hane g, 95.1
were di ssdb \f@rd6|hpu1rs4fthqr3@(ﬂ standing e Fp@ﬁc@ﬁt@ﬁra’fvrﬁtw@éﬂ'ﬂﬁs Sﬂm dfodust 80 C and

then butyf,pil rtié/ LQ’.)/(\/@; Ayl Eté)ﬁce(gml and'Residdfh SlapM Ol"i’ﬁ) Eﬂgﬁated

terrperature was continued at” this te erature urs and then
t he ré&ct awqmasﬁoewmémrpa@resarbﬁna/tac(éami)oargh W’étef reOrely- da'eeqo@wd\dQSm

Puri ficat Loi DY diHe Grélf%hpgﬂ%pr@éldﬁ@%”&yét%lhé’*&f/?rgﬁmoé}ﬁarﬂd‘ t&‘%?&fl’d“e) Thi s

mat eri al was conbi ng??fwl anot her batch froma simlar reactio erforned
on 2 g of 2@0mgriohwhite Eolid. fSII-U(dOBMtlhyde)Eki\éﬁ@bﬂdb(@Hd ), 2192 @bnhi A6a (ﬁ’dt eri al

[ f t P I 6.
Crups02F o PRL B TER kTSl 58%551%?417685 Uiddh, Por PRS00 0L o7
3-(5- {5[381360[6H4d@)t Bi47 16k dardwayE;spﬁezmyef CITCLFsMs@maumsama-fym}dm. ndol - 1-
y1l) prop WFH% (0112) 10D111 (1.0 g, 3.16 nmol) was dissolved in DVF (25

m ) under t'rogen. EDC (0.7 g,

Description for D98 (alternative to description for D28)
Ethyl 4-chloro-3-(trifluoromethyl)benzoate (D98)

Cl
F
F\\:@\[‘/Oj
F O

A solution of 4-chloro-3-trifluoromethyl benzoic acid (10 g, 44.5 mmol) in ethanol (10

20

ml) was split equally between two microwave vials. Concentrated sulfuric acid (0.75
ml) was added to each vial (1.5 ml in total). The reactions were heated in the
microwave at 120 °C for 30 minutes in total. The reaction mixtures were combined
25 and concentrated in vacuo. The residue was partitioned between EtOAc (100 ml)
and aq. sodium bicarbonate (100 ml), the organic phase was separated, washed
with ag. sodium bicarbonate (100 ml) and water (2 x 100 ml) and then dried (phase
separator) and the solvent removed in vacuo to give the title compound (4.126 g) as
a colourless oil. 3H (400 MHz, methanol-d,) 1.40 (3H, t), 4.41 (2H, quart), 7.76 (1H,
30 d), 8.22(1H, dd), 8.34 (1H, d).
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3.7 mol) and HOBt (0.5 g) were added. The reaction was stirred at room
tenperature for 15 mnutes and then triethylamne (0.87 m, 6.32 nmol) was
added andwoheosrigas2tii on was stirred for a further 5 m nuPeI/EPRIZ/060887 g,
3.16 nmmol) was added and the reaction was stirred at roomtenperature

over ni ght pg f&Afdripyd Was 15 concentrated in vacuo and the resultant oil
diluted —acetate (100 m ). The organic |ayer was washed with

wat er (2 Mety!3rghlova-4-geropyiexgibenzaale (B9Bkentrated in vacuo to give the
crude product which was purified by colum chronmat ography. The product was
eluted in 7% Et OAc in hexane and evaporation afforded the title conpound
(0.45 g). M5 C22H17F31 N303 reqeyres 555; found 556 (MH). 20 25
Description for D113 Ethyl
3-(5-{516-(trifluoronethyl)-3-bicgphen
yl) propanoate (0113) 5This materi
that used for 0107 from D112. MS (
(MN. Exanples 10 Exanple 1 cl
3-(5-(5[4-phenyl-5-(trifluoronmethyl)-2-thilenyll-1, 2, 4- oxadi azol -3-yl1}-1Hin
dol -1- yl)propanoic acid (El) F F D3 (@8 ngy) was dissolved in 2M aqueous

Nnary st s MR ANy ohs e Bo Sl Dekoa T8 e s Snaeb R AR T80 e and

stirresl owgrarddengiaRiim béwsr&abgme d, he7reaetdonas addsi E)ﬂd(ﬁ)mécﬁgﬁn- TheTh
reacti on thure e t he artltlone an e
or gani o | Byeviais B qit 4 airemofiothe Tastion it e e ea s Coa el er o

aci di fi edfnte@e@blna* tHerathe fRpaltd mé qbdrtu\ibhéu bBéiMeen TEtSA c RO ek, amteSorg@me dried

20 over fil tere nd evapor at he cr ude

VFL05672- BYGAYE paie: 1R D Merpeii o b sUF CMatiTh B bl g

cartri dge(l&+§) sHehoU b MH@ W-DMs®) A .0003HO1) 24 mRXtagr @HY ) MeBR(3H SPAVHG 0 gi ve
the purified product his was dissolved in CHCL3 and evaporated to give
t he t?Qle(%ﬁgJu%l(% 78§s8%p(/9rﬂt"%) ¢ (&S) Gunbirs” (Perenuiren ggfitoynd 2. 92
(2H t), gggsgmq? 6.51 (1H, d), 7.24 (1H, d), 7.40-7.53 (6H m, 7.90
(1H, s), 8. H, d, 8.45 (1H, s). Ms (ES4): C24H16F3N3035 requires 483;
found 484 (MN. 5Exanple 1 (alternative procedure)

3- ( 5- ( 544 ppbe&riivtiorbfdripioh! uor onet hyl ) - 2-t hi enyl11-1, 2, 4- oxadi azol -3-yl1}-1Hin
dol - 1Apr oganm c acid (H

y1] -1, 2, 4- oxadi azol - 3-y1} - 1Hi ndol -

S prepared by a simlar nmethod to

8H26:3N302 requi res 505; found 506
~N

Chloro-4-(propyloxy)benzoic acid (D100)

O
Cl OH
15 O
A solution of methyl 3-chloro-4-(propyloxy)benzoate (D99) (12.22 g, 0.053 mol) in
ethanol (40 ml) and 2M NaOH aq. (40 ml) was heated at 60 °C for 3 hours. The
reaction was allowed to cool and then left at room temperature over the weekend.
The reaction mixture was poured into a mixture of dilute ag. HCI and EtOAc. The
20 organic layer was separated, dried and evaporated to give a solid which was
triturated with ether to give the title compound as a white solid (7.7 g). dH (400 MHz,
ds-DMSO) 1.00 (3H, t), 1.67-1.87 (2H, m) 4.10 (2H, t), 7.24 (1H, d), 7.84-8.06 (2H,
m), 12.97 (1H, br s). MS (ES) CoH1,**ClO; requires 214; found 213 (M-H").
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D3 (600 ng) was treated with 2 Mag. NaOH (25 m) and MeOH (25 m ). This

m xture 10 was stirred overnight then heated to 50 C for 6 hours. The MeOH
was t hen woapevaisd and the remrai ni ng sol ution acidifi es#camib2esisass ed with
Et OAc (x 3). The conbi ned organic solutions were washed with brine and

evapor at egeg&,ﬁ'#fo@rﬁoqr ude residue C(302 ng) as an off- \/\hi te solid. This

was trit MeOH to give the title conpound (162 ng) as a grey
sol i d. SHEth- BvScEhlaaoiMbI3-chlogo-4((propyloxy) phenvils1.2 A-pxadiazal-3ed}-1 A+, d),

7.49-7.59;{f1- yg;pmga,]gatégﬁocg 7.85 (1H, dd), 8.22-8.25 (1H, m,
8.31-8.34 (1H, : ES 4R16F3N3035 requires 483; found 484 (MN.

Exanple 2 Sod|
3-(5-(5[ 4- phenyl-5-(t |f| uor ong
H20i ndol- 1-yl ) propi onate {E2

Ot‘h’}lenyl] 1, 2,4 oxadi azol -3-y1}-1

20 n was disgolved in EtOAc (1 m),
treated with 2M aqueous , 20 (1 m) and extracted
wth Et0OAc (3 x 5 nm), using aSnall vol une i ne)during the third
extraction to aid phase separation. The conbiyed-organi cs 25 were
evaporated to give the title compound (37 ng) as a?reen solid. SH

(met hanol -d4, 400MHz): 2.68 (2H, t), 4.48 (2H, t), .55 (1H d), 7.49 (1H,
d), 7.45-7.56 (5H, m, 7.62 (1H, d), 7.92 (1H, d),<8.03 (1H, s), 8.35 (1H,
s). M5 (ES): C241-116F3N3035 requires 483; found 48§: ) Exanpl e 3

345 (5-{3-Chl oro-4-L(1-nethyl ethyl)oxy]phenyl)-1,2 oxadi azol - 3-y1) - 1Hi nd

-1- y1 ] BIGHRGHBO- @ &H%!cﬁlyfb@??iouc A\ (M@%Eé’mﬂ%@% n(n?zéi) gm}.nwomﬁﬁg ved in

EtOH treated wt M agueous stirred at for 4

hour s. ThBe@tééd\t”ihoEPﬁl(%Qm@ %@ ”ﬁO@lbfﬂ“QW@@i byr"&ﬁ“s@@ﬂmédoﬁﬁ meQ')a'ﬁQP washed
W th diet F@éhltﬂt@%futloﬂ_ hasagHesusd %%W%l{gl%h%5€&1'ygﬂo&%§ﬂ|nBﬂﬁﬂn&ﬁ{eﬂ?}ﬂl ed with

DCM The DCM sol uti ons were conbi ned, dried [tered and

evapor at edHtiedgilwdrtananeste|(B9€#pemad0- K 18e ) 2ddegs Heales igiireast &0 Bal e 10
2)26 E(3M2/\)7 (uqétx"ﬂgerzra;‘%non Qrad Cobldte. SWork\p dteathed FRAHRQAGHNBAAI b8 dBb hisordams found
cream solid. SH (400 MHz, ds-DMSO) 1.03 (3H, t), 1.10 (3H, t), 1.77-1.86 (2H, m),
2.90 (2H, 1), 4.05 (2H, q), 4.18 (2H, t), 4.49 (2H, 1), 7.40 (1H, d), 7.74 (1H, s), 7.81
(1H, d), 7.91 (1H, dd), 8.15 (1H, dd), 8.22-8.23 (2H, m). MS (ES) CosHx ClN;O,

requires 487; found 488 (MH").

15  The following compounds were prepared by similar methods to those described
above. The reactions were worked up by partitioning the crude material between
ethyl acetate and aqg. sodium bicarbonate, separating the organic layer, drying it and
evaporating to dryness. The compounds were purified by trituration or normal phase
chromatography.

20

Structure precursor Name MH"
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15Sodi unB[ 3- Chl or 0- 5- (5- { 3-chl or 0-41( 1- net hyl et hyl ) oxy] pheny1}-1, 2, 4-
oxadi azol - 3-yl1) - 1H i ndol- 1-yl ] propanoate (E4) C

(336 ng) wereospl7aszed in a mcrowave vial,

D7 (200 ng) and Cs2CCB

treated wi th 20TB¥YR0GAcASH1 ) and

et hyl 3-bronopropionate (99 ul) and sonicated for 10 minutes. The mxture

was t he
m Xt ure
2 M aq.
50 C ove
(70 M)

extracti
whi ch wg
sol ubl e

treated

filtered
solid. (

Dod!
was t
Na OH
rni gh
and 2
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D10 (85 ng, 0.207 mol) was placed in a mcrowave vial wth Cs2C33 (135 np)
and 25 DVF (1 m). This was stirred briefly and ethyl bronopropi onate (40
ul) was awtdedos/orme21m xture was heated at 130 C for 1.5 RQUERP2001/064185

m crowave reactor. The reaction m xture was transferred to a flask

cont ai niTRog [Magugous NaOH (5 1) and Bt (5 T otn i BRBIcRGHBLED &t Tpom

t enper atjure gvepaj’ght. The ni xture wag then evapor@tg@d-;and the riesi due
acidifigd to [pH = with 2 Maqueoug HCl. This s@ifiubro@ethyipseXt r act ed

wi th EtQAc tw ch—d t he conbi ned extrjacts evapor @t-ed dtosadjip2or3-a yel | ow
resi due (whi chl Wwas i fied by &VMDAP to |give the tif¥eltodpgdund (50 ng)| as a
white sqlid. |6H (000 \ 40 : 2.93|(2H, t), 4.pWp(ERepoate) 7.26 (1H, s),
7.33 (1H, d),| 7.37 th a .45-7.92 (5H, m, [7.55 (1H, d), 7,93 (1H,
s), 8.04 (1H,| d). I\/B (ES) :BC24H16F3N303S requires 483; found 482 (MH+).
Exanpl e |7
344- (5- (|3-Chljoro-41(trifluoro /ﬁoxy] pheny1} -1} 2, 4- oxadi azol -3-y1) 1Hin
dol 1-yl I{propdgnoi c acid (E7) 03-Chl or|lo-4-[(trifluoromet hypoxy] benzoic acid
(comrerdi al source) (131 ny), EDC (114 ng) and HOBT (81 ng) werge dissol ved
in DVF (2.5 i) and stirred at RT for (10 m nutes.| Et hyl
3-{5- Rhyldr oxylam no) (i m no) net hyl k1H i ndol- 1-yl } prpopanoate (D57) (150 |ng) in
DMF (2.3 m) |was added and stirring cdntinued at R for 2 hours.| The (15

m xture lwas tlhen heated at 80 C overnilght. The reaction m xture was
evaporated to dryness then extracted with Et0OAc (2 x 25 m) from H20 (25
m). The kC solutions were evaporated to dryness and the

resi due t%ﬁ%@gH and 2 Mag. NaOH (1:1 mxture, 20 nl). This

m xt ure wkthyt Br(pd8-[3branod-frethyloxylphenylidiR. ¢ vxpdiazeledty S-ellotardHt he Et OH.
The resul o) filtered off and 20 washed with a m xture of
H20 and Eiﬁgitlt‘lﬁéﬁ?é'pﬁﬁg.(ﬂ?ﬁ& resi due was recrystallised fromhot EtOH to
give the title conpound (B2 ng) as a white solid. OH (cl16-DVBO, 400VHz):
2.81 (2H, t), 4.50 (2H, t), -0y, 7.36 (_rrda apparent t), 7.61 (1H,
d), 7.83 (1H d), 7.89 \X1H . 8.22 (1H, dd), 8.50 (1 H,
d. M5 (ES): C201- 11335& F3N r eqUIN"ES 42 otid 450 (MW . 25 Exanple 8
344-(5-(3-Chloro-4-[(1 -nmet hylet hypoxy] phg 4- oxadi azol - 3-y1) - 1H i
ndol -1 - yl]propanoi c acid (E8) 3- chl oX AQ met hyl et hypoxy] benzoi c
acid (D4) (117 ng) was added to EDO (114 ng anéHCBT (81 ng) dissolved in

DVF (2.5 m). This was stirred at RT for 10 m nutZgs and then et hyl

3-{4-[ (hydroxyam no) (i mi no) met hyl]-1Hi ndol - 1-yl {propanoate (D57) (150 ng)
in DWW (2.5 m) was added and stirring continued for 2 hours 5 then
at 80 T overnight. The reaction mxture was evaporated to dryness and

extract edrhg Ofthidafd 4. %ﬁem{%éw\?\né&hoﬁ} o gc%nﬁ'ngrélam IbNr)dT 83 g”ﬂ'd&e%rﬁérgam cs

were evaporated and tre 10°m),

stirred astirgog © PMF (20Mbimes trented Vétha@%@éz*&m @ T Mrmrrpl)tfﬁ@\fﬁddw PRt

remai ni ng £ C I t ed with
Et O H20 t Fren r eg?ms{\@%oﬁsggé Férsg%nt%bldlﬁ \‘E/%% %ﬂﬁ%ﬂg@gﬁhﬁ&h&onﬁﬁd@d %ﬁl\t}\as hi ng

with Et 2o3dmhlnéca [(Gaidrexyaneing X(imiro)@etybuidindals!-wipyoranoatenhi t e B196H. SH
(d6- (7@91\{;"'4)05 nlrmélz a(w@'é'tlrrgr) at RT & 4(52r'ﬁ‘nufe)s Tﬁ‘e §Ql(1t(c%|'\|ua§ ﬁeatéd §98(¥L#H

sept et H, apparent t),

7.81 ( 1H @ yor 47h9ur8(ta¢m Ieﬂ)starsilq%orermghtﬂﬁe S@I@Qn (e, hegyed M’sﬁq Esfgr a

022H2035Crd>1%944rr%% f@élvé%ﬁe &%HPGro‘&iaé‘[ EVhpBhted 1t RIS a8deBERIRAS- Chi o
ro-6-[ (1-nethyl ethypo

di ny1}- 1, 60ml ﬁ@@j“@i’bﬂ%g sutpwyatgHﬁQﬂd)l -TheyEtOACoyam Biaghet with (se§)aqueous
sodium hydrogen carbonate (50ml) and water (50ml) then dried over MgSO,.

d),

15  Evaporated off the solvent and crystallised from ethanol to yield the title compound
as 280mg of cream solid. 8H (400 MHz, de-DMSO) 1.10 (3H, t), 2.90 (2H, t), 3.99-
4.05 (5H, m), 4.49 (2H, t), 7.38 (1H, d), 7.74 (1H, s), 7.80 (1H, d), 7.97 (1H, d), 8.21-
8.23 (2H, m), 8.36 (1H,d). MS (ES) CxH1>'Br®CIN;O, requires 505; found 506
(MH").
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20Et hyl 3-{4- Rhydr oxyam no) (i m no) net hyl] - 1H-i ndol- 1-yl } propanoate (057)
(150 ng) in DMF (2.5 mM) was added to a solution of

5- chl or o-weo20ds/aTes2hy| et hyl ) oxy] - 3- pyri di necar boxyl i ¢ aecu/EpREL)N641848 ny),
HOBT (81 ng) and EDCI (114 ng) which had been stirring at RT for 10 m nutes
in DWW (2.5 m). The resultant m xture was stirred at RT for 2 hours then
heated at 80 C for three days. The reaction mxture 25 was evaporated to
dryness aRaseriptionfos®#07om H20 (25 nl) with EtOAc (2 x 25 nl). The conbi ned
organi cs ev [ Ird. e, OH (1:1
mxture DRy S L e R AL 2 e i e e

pr eci pi tatrl;dql'érbﬂlpé@jpwatﬁ (R1&i on. This was acidified then purified by MDAP
to give the title conpound, (48 ng) as an off white solid. SH (d6- DVSO,
400MHz): 1.40 (6H, d), /30 2,80 (2H, t), 4.50 (2H, t), 5.46 (1H septet),
7.08 (1H, d), 7.36 (1 n\ap¢=rent t), 7.60 (1H, d), 7.82 (1H d), 7.95 (1H,
d), 8.60 (1H, d), 8.97 \d). M5 (ES-): C21H193501 N1404 requires 426;

found 425 (M H+). Exanple 93 Gr+Ne procedur p

344- (5-{5-Chl or 0- 6- [ ( 1-Wet hy Wpoexy] -18- pyri di ny ?-1 2, 4- oxadi azol -3-y1)-1
Hi ndol - 1-yI | propanoi ¢ ad®d NE

5Et hyl 344- (5-{5-chl oro-6-[ (1-met hyl et hypox py\mdlnyll 1, 2, 4- oxadi azol -3
-y1l)-1H indol-1-yl]propanoate (D62) (1.1 413 nmol ) was dissolved in a
m xture of 1,4- dioxane (100 m ) and et hanol (100 m). Water (50.0 m) was
added foll owed by 2N sodi um hydroxide (2.418 ml, 4.84 mmol). The m xture
was stirred at RT for one and a half hours to giYe a single product.
Evaporated off nost of the solvent, acidified wt a gl acial acetic acid,
added svater (50nml) and extracted product into EtO0AC 00nl). Washed with

whi Lo probrH A Ry B Ry By P P2 Pl BB o "

whi te preci tered and washed with
et her. Madyl)pfopaneate (Ddﬁﬁb(%QMt(hﬂzmedmwa,spW@wh@orm acido 0 OWmg, Q%+ DVBO)

1. 38 (6H, 2 1H, dd)

736 (11 ") FORPILRRohY ot ek %‘Wnosa%o%b sy T

8. 96 (1H suﬁ)pend_ed mONE oMb rod desled avB0 (ER)r 0. YaRisCPRaO boenia acics 426

found 0, I 0

ot uiB 15 9.2 priSh U8 Y PEh o (0ma) and heste a1 09 O fora yriber ahours )
Added EtOAc (70ml) and washed with water (100ml). Dried over MgSO, and
evaporated off the solvent. The residue was crystallised from ethanol to yield the title

compound as 90mg of light tan solid. MS (ES) CusH24>*CIN;O4 requires 501; found

502 (MH").
15

Description for D108
Ethyl 3-{3-chloro-5-[5-(3-chloro-4-hydroxyphenyl)-1,2,4-oxadiazol-3-yl]-1 H-
indol-1-yl}propanoate (D108)

Cl o

\{\' Cl
N\
HO N N
N
0
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1Hi ndol - 1-yl | propanoate (E10) 5 (D5) (200 ng) was dissolved in DV (4
m), treated with Cs2CO3 (368 ng) and t hen et hyl bronopropi onate (109 pl).
The resulwenbosm7xt2ur e was heated to 120 C in a m cr owaveCcra&®eddncd1es 2
hours. The reaction m xture was decanted fromthe insoluble residue and
evapor at e I I i olved in
L Or (2 g R g Bl o e R 1,3 i o R e W 1
preci pi t avas dieated with Hel?C p@P2men 162 mrol ad quBtV\féZQ8@Qdé652t mnpﬁ)oao@e a

homogeneoug gPkdtd ﬂﬁnut-e@'eA&(feﬁuétB?l ﬁbl’ﬂ%t"brg[( oRRAif (|Fnﬂ1o?r9e élf] 9.1 hour

t hen stood at ST overni ght t| on m Xture was €evaporated to dryness,
r e- di ssol ndal-1-Hl}pepanopte (P96) (ﬂB%rageMWmmolbranﬁétl(rzd rﬂt)RTa @mm&Sed with a
m Xt urg Oﬁ'hé-$e§§llgﬁ‘%|§{ﬂj% %%%&?e&aﬁgo Wb)fo[ﬁve&%a by IV@%H&*G
product (3 reen so is was di sso H(5 mM),

g
filtered waéheéi/wﬁbmt@rd(ﬁonéh set-iaoursatdiem Wdrbge earbppatgi (J@mt)r@dt yetes

?gg’og;‘? g )?ﬂaed%\%?mggbe ?&@@ébo?é%éa Bt tr@‘écﬁ\%‘?ﬁ hﬂw’éqtleﬁl&lélwaé@ 3 2:% d)l 4; 30

(1H d), o %omtqgrapﬁy Uping @lalgedgEtOﬁ?c/@emo§r_|4|’2)d@|)obtaaaq &@ t(tlmorrtmynd 208. 21
(1H d), Q%%éoég'dr wh® soli'}fs&(l E@O Mﬁ%z(!ﬁzrﬁ?ﬁéﬂg% d(@ﬂ”l)r§§1 Z('2345 i 24

(M1-1-) OW Nng ds were prepared 1 n’an nér to
exanpl@® 10), R0 @4, it 6? 6r70t(l26 myd¥ dby(dHs sst7ef-nad (8Ht h‘éﬂ ﬁét(ﬁlb{ndd) or

Come cased P12 LR, REoh S B b VERES T e PR T 02 o '

aci di fi ed4$% 6ddot into an organic solvent and in other cases the final
conmpound precipitated fromthe aqueous |ayer and was isol ated by
filtration. Purification was by MDAP, trituration or recrystallisation. 30
WD 2008/ 0R4goription feP 09/ 064185 Exanple Structure  Name Comments M

15  Ethyl 3-(3-chloro-5-{5-[3-chloro-4-(ethyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1 H-
indol-1-yl)propanoate (D109)

Cl

O-N
Cl
o) N N
N
0

o\

20  To ethyl 3-{3-chloro-5-[5-(3-chloro-4-hydroxyphenyl)-1,2,4-oxadiazol-3-yl]-1 H-indol-1-
yl}propanoate (D108) (180mg, 0.40 mmol) and K,CO; (138mg, 1.0 mmol) in dry DMF
(3ml) was added ethyl iodide (78mg, 0.50 mmol) and the mixture heated at 80 °C
with stirring for 30 minutes. Cooled mixture and added EtOAc (50ml). Washed with
water (3x40ml) and dried over MgSO,. Evaporated off the solvent and crystallised

25 from ethanol to yield the title compound as 110mg of white solid. 6H (400 MHz, de-
DMSO) 1.10 (3H, t), 1.42 (3H, t), 2.90 (2H, t), 4.02 (2H, q), 4.27 (2H, q), 4.49 (2H, 1),
7.40 (1H, d), 7.74 (1H, s), 7.80 (1H, d), 7.95 (1H, dd), 8.16 (1H, dd), 8.21-8.22 (2H,
m). MS (ES) C23H2135CI2N304 requires 473; found 474 (MH").
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Eli 1101 ,1S (5-{5-[4-phenyl-5- (trifl uoronethyl )-2-

thienyl]-1, 2, 4-oxadi azol - 3-yl1-1H i ndol-1- yQacetic acid Hydrolysis of D42
470 (MN E02008/024820 ft O Na sodi um 3-[ 3- brono-5- (5-(3- ebrmreendp{185

met hyl et hyl ) oxy] phenyl | -1, 2, 4- oxadi azol - 3-y1) -

Description for D110

Ethyl 3-[3-chloro-5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yl)-1H-indol-1-yl]propanoate (D110)

Cl
,< O\{\' Cl
O \N)\Cf\g
N

0
O\

To ethyl 3-{3-chloro-5-[5-(3-chloro-4-hydroxyphenyl)-1,2,4-oxadiazol-3-yl]-1H-indol-1-
yl}propanoate (D108) (180mg, 0.40 mmol) and K,CO; ( 138mg, 1.0 mmol) in dry
DMF (5ml) was added isopropyl iodide (85mg, 0.50 mmol) and the mixture stirred at
80 °C for 30 minutes. Cooled mixture and added EtOAc (50ml). Washed with water
10  (2X50ml) and dried over MgSQO,. Evaporated off the solvent and crystallised from

ethanol to yield the title compound as 120 mg of white solid. H (400 MHz, de-DMSO)

1.12 (3H, t), 1.37 (6H, d), 2.91 (2H, t), 4.02 (2H, q), 4.50 (2H, t), 4.89-4.98 (1H, m),

7.72-7.85 (5H, m), 7.95-8.00 (1H, m), 8.24 (1H, d). MS (ES) CyH,5>°Cl,N304 requires

487; found 488 (MH").
15

Description for D111

3-lodo-4-(trifluoromethyl)benzoic acid (D111)

O

OH

F.C

3-Amino-4-(trifluoromethyl)benzoic acid (commercially available) (6.5 g, 31.7 mmol)
20 and triiodomethane (37.4 g, 95.1 mmol) were dissolved in THF (300 ml). The
reaction mixture was heated to 80 °C and then butyl nitrite (5.56 ml, 47.6 mmol) was
added slowly at this temperature. Heating was continued at this temperature for 4
hours and then the reaction was concentrated in vacuo to give the crude product.

Purification by column chromatography (hexane to 30% EtOAc in hexane). This
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1H i ndol-1- yl]propanoate Hydrol ysis of 043 + 504
(MI1-1 for 35C1 & 81 Br) aBr 0, Nik E13 )- CH 0 C 4. N4 Na

10

15

20

25

WO 2008/074821 PCT/EP2007/064185

material was combined with another batch from a similar reaction performed on 2 g
of 3-amino-4-(trifluoromethyl)benzoic acid. The combined material was purified by
preparative HPLC to give the title compound (6.1 g). MS CgH4F31O, requires 316;
found 315 (M-H").

Description for D112
Ethyl 3-(5-{5-[3-iodo-4-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
yl)propanoate (D112)

FF O=N
N
F " N

0
o\

D111 (1.0 g, 3.16 mmol) was dissolved in DMF (25 ml) under nitrogen. EDC (0.7 g,
3.7 mmol) and HOBt (0.5 g) were added. The reaction was stirred at room
temperature for 15 minutes and then triethylamine (0.87 ml, 6.32 mmol) was added
and the reaction was stirred for a further 5§ minutes. D52 (0.87 g, 3.16 mmol) was
added and the reaction was stirred at room temperature overnight. The reaction was
concentrated in vacuo and the resultant oil diluted with ethyl acetate (100 ml). The
organic layer was washed with water (2 x 30 ml), dried (Na,SO,) and concentrated in
vacuo to give the crude product which was purified by column chromatography. The
product was eluted in 7% EtOAc in hexane and evaporation afforded the title
compound (0.45 g). MS CxH17F3IN3O; requires 555; found 556 (MH™).
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sodi um 5-[5-(5-{3- chloro-4-[(1- nethyl ethyl)oxy] phenyl |

-1, 2, 4-oxadi azol -3-yl1)- 1Hindol-1- ylipentarloate Hydrolysis of 044 454

(MH+ for wOl2pos#irds20- * . 445-(5-(3-chloro-4-[(1- net hylpetrmpkjoarydiphenyl |
-1, 2, 4- oxadi azol - 3-y1)- 1Hindol-1-yl]butanoic acid Hydrolysis of 045 440

(M-1+ Description for D113
Ethyl 3-(5-{5-[6-(trifluoromethyl)-3-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
yl)propanoate (D113)

O
O \\
5  This material was prepared by a similar method to that used for D107 from D112. MS
(ES) CasHaoF3N30, requires 505; found 506 (MH™).

Examples

10 Example 1
3-(5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
yl)propanoic acid (E1)

O—N
{ AN \N\ Ny o
d N\_}—OH
F
FF
D3 (38 mg) was dissolved in 2M aqueous NaOH (0.5 ml) and MeOH (0.5 ml) then

15  stirred at RT overnight. LCMS analysis showed 41% product so the reaction mixture
was heated to 50 °C and stirred over the weekend. LCMS showed the reaction to be
complete. The reaction mixture was evaporated then partitioned between H,O and
DCM. The organic layer was extracted with H,O. The combined aqueous extracts
were acidified to pH = 1 and extracted with DCM. These DCM extracts were dried

20 over MgSQ,, filtered and evaporated to give the crude product MF105672-149A1 (30
mgq). The crude product was purified on a silica cartridge (12+S), eluting with a 0 to
10 % mixture of MeOH in DCM to give the purified product . This was dissolved in
CHCI; and evaporated to give the title compound (3 mg) as a white solid. 8H (CDCls,
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ford) E15 ONH die MN11 (2R)-345-(5-{3-chloro- 4-[(1-
nmet hyl et hyl ) oxy] phenyl | -1, 2, 4- oxadi azol -3-y1)- 1Hindol-1-yll-2-
met hyl pr openoéson7a2id Hydrol ysis of 046 440 (M -1+ for 3PCI/EP2@7054185

10

15

20

25

400MHz): 2.92 (2H, t), 4.50 (2H, t), 6.51 (1H, d), 7.24 (1H, d), 7.40-7.53 (6H, m),
7.90 (1H, s), 8.00 (1H, d), 8.45 (1H, s). MS (ES"): Co4HsF3N305S requires 483; found
484 (MH").

Example 1 (alternative procedure)
3-(5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
yl)propanoic acid (E1)

—N
\ N o

0
AN N
\ N N\_>—OH
E S
F
F

D3 (600 mg) was treated with 2 M ag. NaOH (25 ml) and MeOH (25 ml). This mixture
was stirred overnight then heated to 50 °C for 6 hours. The MeOH was then
evaporated and the remaining solution acidified and extracted with EtOAc (x 3). The
combined organic solutions were washed with brine and evaporated to give the
crude residue C(302 mg) as an off-white solid. This was triturated with cold MeOH to
give the title compound (162 mg) as a grey solid. 6H (de-DMSO, 400MHz): 2.80 (2H,
t), 4.46 (2H, t), 6.64 (1H, d), 7.49-7.59 (6H, m), 7.72 (1H, d), 7.85 (1H, dd), 8.22-8.25
(1H, m), 8.31-8.34 (1H, m). MS (ES): C24H16F3N303S requires 483; found 484 (MH").

Example 2
Sodium 3-(5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-
indol-1-yl)propionate (E2)

E1 (30 mg) was dissolved in EtOAc (1 ml), treated with 2M aqueous NaOH (40 ul),
diluted with H,O (1 ml) and extracted with EtOAc (3 x 5 ml), using a small volume of
brine during the third extraction to aid phase separation. The combined organics
were evaporated to give the title compound (37 mg) as a green solid. 6H (methanol-
ds, 400MHZz): 2.68 (2H, t), 4.48 (2H, t), 6.55 (1H, d), 7.49 (1H, d), 7.45-7.56 (5H, m),
7.62 (1H, d), 7.92 (1H, d), 8.03 (1H, s), 8.35 (1H, s). MS (ES"): CxH1sF3N305S
requires 483; found 484 (MH").
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WD 20081074821PCT/ EP2007/ 064185 E16 CH Hp * O-N N O OH
(2S)-3-[5-(5-{3-chloro- 4-[(1- nethylethyl)oxy]phenyll

-1, 2, 4- ozu0izamul74241y1) - 1H i ndol-1-y11-2- et hyl pr opanoiPpCcTaP2@7logLB®! ySi S
of D47 440 (M-I1* ford)35 E17 O F S

Example 3
3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
yl]propanoic acid (E3)

cl 0 '§‘

5 D6 MF105672-178A2 (38 mg) was dissolved in EtOH, treated with 12.5 M aqueous
NaOH (2 ml) and stirred at RT for 4 hours. The reaction mixture was evaporated, re-
dissolved in H,O and washed with diethyl ether. The aqueous solution was acidified
then extracted with DCM. The DCM solutions were combined, dried over MgSOQOy,,
filtered and evaporated to give the title compound MF105672-181A1 (5 mg) as a pale

10  yellow solid. 3H (CDCl;, 400MHz): 1.44 (6H, d), 2.94 (2H, t), 4.51 (2H, t), 4.73 (1H,
septet), 6.61 (1H, d), 7.07 (1H, d), 7.22 (1H, d), 7.45 (1H, d), 7.94 (1H, d), 8.07 (1H,
d), 8.27 (1H, s), 8.47 (1H, s). MS (ES): Cx,HxCIN;0, requires 425; found 426 (MH").

Example 4
15  Sodium 3-[3-Chloro-5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-1H-indol-1-yl]propanoate (E4)

Cl
/L P N
o N N CO,Na
/

D7 (200 mg) and Cs,CO; (336 mg) were placed in a microwave vial, treated with
20 DMF (2.8 ml) and ethyl 3-bromopropionate (99 ul) and sonicated for 10 minutes. The
mixture was then heated to 120 °C in a microwave reactor for 25 mins. The reaction
mixture was then evaporated, re-dissolved in MeOH (10 ml) and treated with 2 M aq.
NaOH (10 ml). This mixture was sonicated briefly and then heated to 50 °C
overnight. The reaction mixture was then evaporated, diluted with H,O (70 ml) and
25 extracted with EtOAc, adding NaCl and acetone to improve the extraction. The
organic extracts were evaporated to give the crude product which was acidified with
HCl to give the free-acid. This was insufficiently soluble for purification by
chromatography and so was triturated with MeOH, treated with 2M ag. NaOH (1.5
eq.), evaporated, dissolved in EtOAc, filtered and evaporated to give the title
30 compound (56 mg) as a brown solid. 8H (methanol-d4, 400MHz): 1.42 (6H, d), 2.66
(2H, t), 4.47 (2H, t), 4.82 (1H, m), 7.29 (1H, d), 7.44 (1H, s), 7.65 (1H, d), 7.98 (1H,
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IN O Hp HO 2, 2-di net hyl-3-(5-{5-[4- phenyl-5- (trifluoronethyl)-2-
thienyl]-1, 2, 4-oxadi azol - 3-yl1l-1H i ndol-1- yOpropanoic acid Hydrolysis of
D48. 512 woBbas)o74E2xranpl e 18 PCT/EP2007/064185

345- (5-{3-Chl oro-4-[ (1- net hyl et hypoxy] phenyl) -1, 2 4 oxadi azol - 3-y1) - 1Hi ndo
| -1- yl1] i f nQi | F ny),
Cs2C33 5%5%% 1H é})ug)gg?{@pg 83@\/\(/Zfr:legi)stl r#@%) @-Ndsﬁrrggl?ee%%

3- brom) 2f02m9459|(|’f/||‘|ubropropan0| c acid (175 ng). Th| s mxture was heated at
140 C for 1 hour in a mcrowave reactor. 2 further equivalents of Cs2CO3
(368 ng) were added and heating continued at 140 C for 10 hours. The
reacti on ExamplesSwas then 10 evaporated, treated with H20, shaken and
filtered ] to give
[t 180 SAs s NSRSty B e T aniInAL A hsdaltt PP, 0 01 v
(6H, d), 4Hgndolilyl)eropeseic acd £5)(1H, d), 7.29 (lH, d), 7.45 (1H, d), 7.54
(1H, d), 7.61 (1H, d), 7.80 (1H, d), 8.06 (1K, d), 8.11 (1H, d), 8.19- 8.22
(1H, m, 8.44 (1H, s). 1 O—N
AN P N

3 N CO,H
/

N

\

F
F ¥

D8 (86 mg), 3-bromopropionate (52 mg), Cs,CO; (126 mg) and DMF (1 ml) were
placed in a microwave vial and stirred at 131 °C in the microwave reactor for 1.5

10  hours. The reaction mixture was then evaporated to dryness and treated with 2M aq.
NaOH and EtOH (20 ml). This solution was stirred at 50 °C for 4 hours and then
neutralised with HCI and evaporated to remove the EtOH. The aqueous solution was
then extracted twice with EtOAc and the combined extracts evaporated. The residue
was dissolved in DMSO, filtered, treated with MeCN causing precipitation of the

15  product which was filtered and washed with MeCN to give the title compound (23
mg) as an off-white solid. 8H (de-DMSO, 400MHz): 2.47-2.57 (solvent + 2H) 4.37
(2H, 1), 7.51-7.59 (5H, m), 7.72 (1H, s), 7.76 (1H, d), 7.89 (1H, d), 8.17 (1H, s), 8.25
(1H, s). MS (ES): C24H15CIF3N30,S requires 517; found 516 (M-H").

20 Example 6
3-(4-{5-[4-Phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
yl)propanoic acid (E6)

0—N N
N \ _\—002H
N
s

\

F
F

F

D10 (85 mg, 0.207 mmol) was placed in a microwave vial with Cs,CO3 (135 mg) and
25 DMF (1 ml). This was stirred briefly and ethyl bromopropionate (40 ul) was added.
The mixture was heated at 130 °C for 1.5 hours in the microwave reactor. The
reaction mixture was transferred to a flask containing 2 M aqueous NaOH (5 ml) and
EtOH (5 ml), then stirred at room temperature overnight. The mixture was then

evaporated and the residue acidified to pH = 2.5 with 2 M aqueous HCI. This solution
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Exanpl e 19 Sodi um

414- (5-(3-cyano-4-[ (1-nmet hyl et hypoxyl phenyl1}-1, 2, 4- oxadi azol - 3-y1) - 1Hi ndol -
1-yl | but amoaves/7ER9) 5 O Na+ To a solution of ethyl PCT/EP2007/064185
4-[4-(5-{3-cyano-4-[ (1-net hyl et hypoxy] phenyl}-1, 2, 4- oxadi azol - 10

3-y1)- 114W'a§‘%9&raéieéflv]rmuf£ﬂ5mﬁvﬁc QRa)thé koftpth dBeH%cm&p Fle@ tdMgiieus € of

di oxan (70mL) and et hanol (70 was treate 2N so I um héngrom

(1.86n, 3elpy igrduy Mmhl\msewrﬁlythWAl?%wy therwte wmundn(aﬂaag)sasmed at
RI for 4 E f 0 t he
white sol P@Hé ;g%llr% tgﬁ rer’?’algnl nHz)“%@éé?H tt)h435(§gid ﬂ’l% Zggﬁr'déw t%ﬁezqu é

fol | owed By7diHeap §nd.48+. 5321(% nyi ¥&5588nd), 3f93t (e, ), 8104 (15, dbm(ﬁﬂ) 51-1

400 4 2.22 (4H, , 4.30 (2H, t),

L os. B C%®N% 83’%%';‘?5%3(%3“%51’%( ?1 t), s D s (2H,(rr), Y 5o (1H,
d, 7. 95 (lH d) 8.43-8.46 (2H, m. M5 (ES) C24H22N404 requires 430; found
431 (MN. g, 20 Exampl e | Sodi um

3-[5- (543-—cy'a'ﬁ'o—4 [ (1- met hyl et hypoxyl phenyl}-1, 2, 4- oxadi azol - 3-y1) - 1H ndol-
1-yl i pr oparié4d-€3-Shlorpthiftrifluoromethyl)oxy]phenyl}-1, 2 4-oxad|azol -3-yl)-1H-indol-

345- (5-{33 | et hypoxy] pheny11-1, 2, 4- oxadi azol - 3-y1) - 1Hi ndol
-1- yl] pro@ﬁo@?%%%&'mﬁgﬂm, 0.38 mmol ) was dissolved in ethanol (25ml)
by warmng to 60 C. Allowed solution to ceel to ST then added 2N sodi um
hydroxi de (3nll, 6 nmmol). The,sol uti erwas sti\fined sat RT for 30 minutes.

LC/ M5 showed a single 10 pfod vapordgt eq of f t et hanol and filtered
off the solid which precg X ut of sQlAtion. ss of title conpound as
alighg tan solid obtai nedFon d was 50ng. 6H (400 MHz, d6-DVBS0) 1.45

775 (1ig Sl Syrhphyfihs gl ety %15@%&%'““ ",

8. 41- 8. 46(1(12Hng)9nd HBB(ES) n@zazlel&ﬂmé@ﬂvedeiqmwlé(ﬁ.amﬁ)arfobsimucd;déhiRT(fM/\)O 15
Exanpl e 21. od|

Sra(5e Mg, By Sy AT TR L Hndpk LY leroRantats (PET) 11 ngol -

1-yl | pr opé&rsoang) inE2WF (2.5 ml) was added and stirring continued at RT for 2 hours. The
15  mixture was then heated at 80 °C overnight. The reaction mixture was evaporated to
dryness then extracted with EtOAc (2 x 25 ml) from H,O (25 ml). The combined

organic solutions were evaporated to dryness and the residue treated with EtOH and

2 M ag. NaOH (1:1 mixture, 20 ml). This mixture was stirred at 50 °C for 2 hours then

evaporated to remove the EtOH. The resultant precipitate was filtered off and

20 washed with a mixture of H,O and EtOH then 2 M HCI. The residue was

recrystallised from hot EtOH to give the title compound (62 mg) as a white solid. 5H
(de-DMSO, 400MHz): 2.81 (2H, t), 4.50 (2H, t), 7.08 (1H, d), 7.36 (1H, apparent t),
7.61 (1H, d), 7.83 (1H, d), 7.89 (1H, d), 7.96 (1H, d), 8.32 (1H, dd), 8.50 (1H, d). MS
(ES): C20H1335CIF3N304 requires 451; found 450 (M-H").

25
Example 8
3-[4-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
yl]propanoic acid (E8)

N
Sea o
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0 Na+ Ethyl

3-[4-(5-{3-cyano-4-[ (1-net hyl et hypoxy] phenyll-1, 2, 4- oxadi azol - 3-y1)-1Hi ndo
| -1- yl] pwoparsoatss21(063) (81ng, 0.18 mml) was di ssol ve@cirreredoiasals by
warmng to 50 C. Added 2N sodi um hydroxide (0.25nl, 0.5 mmol) foll owed by

wat er ( Zﬂ)chlow@ﬁ %éth%l%tt%@o&]tgé?lzgfcvé%l(f‘ Iﬂ)eﬁ“i? ﬁgi) stoaﬂjdreaqa Ellﬁflt(ﬁ& andi ng

at R for mnu uct. The et hanol

evapor at eﬂ‘%faﬂdtHQBBt(ﬁi M fissotvediin dQMF\KgﬁcmBW'éb'SfWQSt glireag off RTéfﬂ'ﬁ1Qirl ed.
Mass of t (400
Mb. o16- %Lg §9m)9+é?detﬁﬁd’}a{4qg{@ (Q?%MEO ,|hg)n%?ltn3?]2{ﬁ% ?Xﬁgré)ggn(%')ﬂa H .
7 01 (1H, (RA7) (Y5SBmg) MPMF)(2.5rmbegrap. @ﬁe(izaﬂd stjringzcopdny t@)' for2 MUFS.LO(lH

(|va) 8. %g ghngE?(tgg@ 0§<§rn(§ﬂﬁgl U?né red@ioh Emixtre WEO MG rRG Yo §SnéeBand ound 417

3- (4- (542¢extradted @mdﬁﬁ 636 Muwish FieAg I3 K] 23 Mb). Ahexepmbinast orgagics WerE i ndol - yp
pr opanoat

e byl - ( SLqPEF2) o MeBisa i 2 M g N PO AT EQAIOTNAIE %01y an. i
dol - 1- yOpF dpaAdwres thesmvapasiag, ooregnovmwtbe)Et s TOPSSTIRINNg Selutianhuas| (50n)

by war mi na?.aﬂ?dmm% ooéndl-gwenbr@k'ltpﬁ W{gaeam.moéfmm@xﬁcfm@c%taﬁl gﬂi’frcﬁ’n mol )

was added wat er sol uti on was st an for 1

hour . 1Evapelr Etld/HoPf h_enefr@mh M§ . al@shing tvéthe §t26% fand Hde@Hf oov ttfee B¢id. Mss
of title e 00 MHz,
met hanol g @#@g(@rp@ %Eé g@!tégo“&géﬁ (%gw@lbig’bgwg)m &ﬁ% H?% I12‘7_1440 (3H,
m, 7.46-19, 480(@@H, t)mt.8971166s¢met). dP8 (TH.74), 718, (1H) apgareat ).1R46 d)H, 8. 53 (1H,
dd) 8 635%*{1#’)@ Va1 (GR), £25'948FARNI033n8AUHT &R 4d 25 (hAURY fé8 MY - 15 20
Sodl unB ( B2ABLLCINYR] reheixgs1428; {aunidRd¢Man®t hyl ) phenyl ] - 1, 2, 4- oxadi azol - 3-yl |
15

Example 9

3-[4-(5-{5-Chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-

indol-1-yl]propanoic acid (E9)

Cl O_T _ N_\_/<O
A .
07N F

20  Ethyl 3-{4-[(hydroxyamino)(imino)methyl]-1H-indol-1-yl}propanoate (D57) (150 mg) in
DMF (2.5 ml) was added to a solution of 5-chloro-6-[(1-methylethyl)oxy]-3-
pyridinecarboxylic acid (D61) (118 mg), HOBT (81 mg) and EDCI (114 mg) which
had been stirring at RT for 10 minutes in DMF (2.5 ml). The resultant mixture was
stirred at RT for 2 hours then heated at 80 °C for three days. The reaction mixture

25  was evaporated to dryness and extracted from H,O (25 ml) with EtOAc (2 x 25 ml).
The combined organics were evaporated and the residue stirred in EtOH/2 M aq.
NaOH (1:1 mixture, 20 ml) at 50 °C for 2 hours. The EtOH was evaporated and the
precipitate removed by filtration. This was acidified then purified by MDAP to give the
titte compound (48 mg) as an off white solid. 3H (ds-DMSO, 400MHZz): 1.40 (6H, d),

30 2.80 (2H, t), 4.50 (2H, t), 5.46 (1H, septet), 7.08 (1H, d), 7.36 (1H, apparent t), 7.60
(1H, d), 7.82 (1H, d), 7.95 (1H, d), 8.60 (1H, d), 8.97 (1H, d). MS (ES"):
C21H15°°CIN4O, requires 426; found 425 (M-H").
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Hindol -1 -yOpropanoate (E23) 5 Ethyl

3-(4-{5[4-cycl ohexyl-3-(trifluoronethyl)phenyl]-1, 2, 4-oxadi azol -3-yl1l}-1Hin
dol - 1- yppoapanoas2e (D69) (63 ng, 0.123 mmol) was di ssolpeedpreov7etsiafnol (8
m ) and 10 sodi um hydroxide (2M 0.5 m, 1.000 mmol) was added. The

reacti on pag éﬁ@é ?%e@,t, tﬂﬂ-% £Q4urk$ h. LCMS showed conpl ete conversion to
pr oduct . TrTm g e e concentrated in vacuo and the white solid

filtered 8fl#-(2merChiterneil(fimethwiathu)oxyh3myridinml-ba.4-enpslinzobdpbahid-

redi ssol v ; so solid and filtrate were conbi ned and
separatedﬁﬁgﬁaggﬁﬁg?chI%?Eﬁﬁ?ﬁgne (10 mL) and 2M HCl (3 nmL). 15 The aqueous
phase was extracted with furtRer dichloronethane (10 nL). The organic
phases were isol ated by phase rator, conbi ned and the sol vent renoved
in vacuo. The solid was then ssolged in acetonitrile and water with
addition of an equinol ar anou of /sodi um hydroxide (2M 53 pL) before the
solution was freeze-dried to gi he title conmpound (42 ng) as a white
solid. 51-1 (nethanol - 20d4, ): 8.48 (1H, d), 8.43 (1H, dd), 7.98
(1H, dd), 7.86 (1H, d), 7.73 (I , 7.46 (1H, d), 7.32 (1H, app. t), 7.15
(1H, dd), 4.52 (2H, t), 3.04 (1H, t)\ 69 (2H, t), 2.0-1.8 (5H m, 1.63
(2H, dd), 1.53-1.37 (3H, m. M5 (EY) H24F3N303 requires 483; found 482
(MH+). Exanple 24 N

5Sodi unB- (4-{514-[ (1- et hyl et hypoxy] -3-(tri fl uoronet hyl )phenyl]-1, 2, 4-

oxadi azol - 3-y1}- 1Hi ndol - 1- yOpr opanoatle (E24) To a suspension of ethyl
3-(4-{544-[ (1- met hyl et hypoxy] - 3- (tr £t iereret hyl ) phenyl p 10

1, 2, 4- oxadi azol - 3-y1}-1H i ndol- 1-vyl uanSB e (D72) (81 ng, 0.17 mmol) in
et hanol (8nlL) was added aqueous sodk ydgoxide (2M 0.8 nL, 1.6 mml) and
the reaction heated to 50 C to dissolve the reagents before heating at 40 C
for 1 h. The solvent was renoved in vacuo d the residue partitioned

bet ween et hyl acetate (20 nL) and water ( m.) and acidified with aqueous
hydrochloric acid (2M. The 15 aqueous phage was extracted with further
ethyl acetate (2 x 20 nlL) and the conbi ned”or@Hni c extracts dried (phase
separator) and concentrated in vacua TheSsol i d was then dissolved in

Lo . A L ol .
Pyar ot deCtShy 5t o7 & oo R i e e SR B2 S Do B o
(2:8m()(inlf'ndd(rﬁﬁl-ggljpro?amo(atﬂ?)&]?ﬁw_gﬂ,Cﬂ)4M-|m)noIBWaSL d(sﬁbi,ve(zoﬂg) a iBixBse §>11H-L4- 82) ( ZHQB
ad) 4. 90" Poipre oty anespaob Probueth. &elly (b, ol b i FRwelploy 47 gy
%ggigsig\@ﬁlﬂum?‘qgﬁw@s/(gﬂ?ﬁ nﬂ,o@l_&:ﬁ rrmﬁiif lb)l. T e nithre walGstirred at RT for one and a
imi o nOa] BPYSIE OME 2T et SeRodiea BR85Sy P B B
equi v enpglciaf acaidi anid, raddied waler (#0md) arskdxtraded paldueninton&EOAsd {208mlket hanol

th . Lahl '
ised to anpenbEaBfEnREm alf 3fed B aaEl, e Bl PebeP bR . 5
carried ountilatwratetpreppitade wae fdyetede Eime sdionvasditieerdadfliare washeSlOvitD. ether. sone

th || of the. f ti

compi et o Mg of Ble Frpdge B R VET o RR i TS0 E b p O G Fenan
gr gﬁ(r)li c 22|®1E(aHaq,:JEGOIEZI-H,a‘y,G'réMGﬁ.tSb)U ) r’n),@[@?l‘lg H, lgéégcﬂﬂ;’@ I-pltu)('?idﬁgm Hr @yn t he
frrturae o Brodbo B U, AR PR, SR TG o). B8 @i um

salt. C21H16°CIN,O, requires 426; found 427 (MH").
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Structure precursor Name MS E25 ci ii o/ NN 40 cm Na' D73 sodi um
[4-(5-(3-chloro-4- [(1- nethylethyl)oxy]phenyl}-
1, 2, 4- oxawlo2a@sl07882y1 ) - 1Hi ndol - 1-yl ] acetate 412 (MH* f or PBDIEPROED641BE ' O a

Example 10
Sodium 3-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-
1H-indol-1-yl]propanoate (E10)

| o=

C N
AN
N — o+
0 N\_>—ONa

(D5) (200 mg) was dissolved in DMF (4 ml), treated with Cs,CO3; (368 mg) and then
ethylbromopropionate (109 ul). The resultant mixture was heated to 120 °C in a
microwave reactor for 2 hours. The reaction mixture was decanted from the insoluble
residue and evaporated to dryness to give a pale orange oil

10  This oil was dissolved in EtOH (2 ml) and treated with 2 M aqueous NaOH (2 ml).
This produced a white precipitate so a further portion of EtOH (2 ml) was added to
produce a homogeneous solution. The resultant mixture was heated to 60 °C for 1
hour then stood at RT overnight. The reaction mixture was evaporated to dryness,
re-dissolved in H,O (10 ml), treated with brine (2 ml) and extracted with a mixture of

15 EtOAc and MeCN (2 x 20 ml). Evaporation gave the crude product (313 mg) as a
pale green solid. This was dissolved in MeOH (5 ml), filtered and evaporated then
triturated with Et,O to give the title compound (247 mg) as a pale green solid. dH
(methanol-d,, 400MHz): 1.42 (6H, d), 2.68 (2H, t), 4.48 (2H, t), 4.83 (1H, septet),
6.55 (1H, dd), 7.30 (1H, d), 7.38 (1H, d), 7.61 (1H, d), 7.91 (1H, dd), 8.12 (1H, dd),

20  8.21 (1H, d), 8.34 (1H, dd). MS (ES): C2HxCIN30, requires 425 found 424 (M-H").

The following compounds were prepared in an similar manner to example 1. The
solvent for the hydrolysis step was either methanol or ethanol and the reaction
temperature between room temperature and 60 °C. In some cases the reactions
25  were worked up by extracting the product or acidified product into an organic solvent
and in other cases the final compound precipitated from the aqueous layer and was

isolated by filtration. Purification was by MDAP, trituration or recrystallisation.

30
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NN 40 NaO CH, CH, D74 sodium]|[4-(5-(3-cyano-4- [(1-

nmet hyl et hypoxy] phenyl | 1, 2, 4- oxadi azol - 3-yl ) - 1Hi ndol -1-yl ] acetate 403 (M)
WO 200810woadsSRCIS2EP2007/ 064185 E27 F F F 4 itoxadi azol P8TsPe0tide4insiol - D76
sodium 3-(4-(5[2'-fluoro- 2-(trifluoronethyl)-4- biphenylyll-1, 2, 4-

1- yOpr opanoate 496 (VH— NS

Example Structure Name Comments MS

Oy (5-{5-[4-phenyl-5-
f

) (trifluoromethyl)-2- _
F N Hydrolysis
s A\ . . +
E11 F thienyl]-1,2,4-oxadiazol- 470 (MH")
N of D42

F \\(H 3-yl}-1H-indol-1-
| yl)acetic acid
HC
>—CH3
o]
a sodium 3-[3-bromo-5-
—y [ (5-{3-chloro-4-(1- 504 (MH'
E12 e \N methylethyl)oxylphenyl} | Hydrolysis for 5 &
or
-1,2,4-oxadiazol-3-yl)- of D43 o1 )
r
o e 1H-indol-1-
© yllpropanoate
H,C,
>—CH3
[o]
a sodium 5-[5-(5-{3-
=N chloro-4-[(1-
ca °\N’)\® methylethyl)oxylphenyl} | Hydrolysis | 454 (MH*
N
-1,2,4-oxadiazol-3-yl)- of D44 for °Cl)
1H-indol-1-

yllpentan’oate

o \
HKCA;D*\N ) 4-[5-(5-{3-chloro-4-[(1-
\:2 methylethyl)oxy]phenyl}
E14 A -1,2,4-oxadiazol-3-yl)-
1H-indol-1-yl]butanoic

Hydrolysis | 440 (MH"
of D45 for *°Cl)

acid

cH{ 2‘% (2R)-3-[5-(5-{3-chloro-
He ol) N N 4-[(1-
\01— methylethyl)oxylphenyl} | Hydrolysis 440 (MH"
-1,2,4-oxadiazol-3-yl)- of D46 for *°Cl
1H-indol-1-yl]-2-
methylpropanoic acid

E15
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N 40 E28 CH, a 411 0 D77 sodium 444-(5-{3-chloro- 4-[(1-
nmet hyl et hyl ) oxy] phenyl }- 1, 2, 4- oxadi azol - 3-yl ) - 1Hi ndol - 1-yl ] but anoat e 440
(MH for 380)2008/074821 PCT/EP2007/064185

N izﬁb/@;ﬁ\@ (28)-3-[5‘;f§-1{_3-chloro-
NS
E16 \_B’o“ methylethyl)oxylphenyl} | Hydrolysis 440 (MH"
0 -1,2,4-oxadiazol-3-yl)- of D47 for °Cl)
1H-indol-1-yl]-2-
methylpropanoic acid
ol N O
. S 2,2-dimethyl-3-(5-{5-[4-
" @ phenyl-5-
o N:?Q_h .(trifluoromethyI)TZ- Hydrolysis 512 (MH)
i o thienyl]-1,2,4-oxadiazol- of D48.
3-yl}-1H-indol-1-
yl)propanoic acid
Example 18

3-[56-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
yl]-2,2,3-trifluoropropanoic acid (E18)

LA
0 N N}FA?*OH
F F

D5 (200 mg), Cs,CO3; (552 mg) and DMF (2.8 ml) were stirred at RT and treated with
3-bromo-2,2,3-trifluoropropanocic acid (175 mg). This mixture was heated at 140 °C
for 1 hour in a microwave reactor. 2 further equivalents of Cs,CO; (368 mg) were
added and heating continued at 140 °C for 10 hours. The reaction mixture was then

10  evaporated, treated with H,O, shaken and filtered to give a brown solid residue. This
was purified by MDAP to give the title compound (12 mg) as a white solid. 6H
(methanol-ds, 400MHZz): 1.42 (6H, d), 4.83 (1H, septet), 6.87 (1H, d), 7.29 (1H, d),
7.45 (1H, d), 7.54 (1H, d), 7.61 (1H, d), 7.80 (1H, d), 8.06 (1H, d), 8.11 (1H, d), 8.19-
8.22 (1H, m), 8.44 (1H, s).

15

20
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..... N 011 Na E29 D78 sodium 4-[4-(5-[3-chloro- 466 (MW for

WO 2008/074821 PCT/EP2007/064185

Example 19
Sodium 4-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indol-1-yl]butanoate (E19)

>,

O
<
N_ N
é@
N
O;
Y-
Na+

To a solution of ethyl 4-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-

10  3-yl)-1H-indol-1-yl]butanoate (D65) (1.42g, 3.09 mmol) in a mixture of dioxan (70ml)
and ethanol (70ml) was treated with 2N sodium hydroxide (1.86ml, 3.71 mmol)
followed by water (35ml). The solution was stirred at RT for 4 hours. Evaporated off
most of the solvent and filtered off the white solid from the remaining solvent.
Washed the solid with water followed by ether and dried to give 580mg of the title

15  compound. 3H (400 MHz, methanol-d,) 1.45 (6H, d), 2.09-2.22 (4H, m), 4.30 (2H, t),
4.92-4.98 (1H, m), 7.15 (1H, d), 7.31 (1H, t), 7.38-7.43 (2H, m), 7.69 (1H, d), 7.95
(1H, d), 8.43-8.46 (2H, m). MS (ES) CHx»N,0, requires 430; found 431 (MH™).

20
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4- 35CI) [ (trifluoronethyl)oxy]phen yl1-1, 2, 4-oxadi azol -311) - 0
1H i ndol-1-yli butanoate WD 20081074821PCT/ EP2007/ 064185 E30 40 HO 00_(' ,
- WO 2008/074821 PCT/EP2007/064185

Example 20
Sodium 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-

indol-1-yl]propanoate

Ethyl 3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
yllpropanoate (D53) (150mg, 0.38 mmol) was dissolved in ethanol (25ml) by warming
to 60 °C. Allowed solution to cool to RT then added 2N sodium hydroxide (3ml, 6
mmol). The solution was stirred at RT for 30 minutes. LC/MS showed a single
10  product. Evaporated off the ethanol and filtered off the solid which precipitated out of
solution. Mass of title compound as a light tan solid obtained on drying was 50mg. H
(400 MHz, de-DMSQ) 1.45 (6H, d), 2.67 (2H, t), 4.48 (2H, t), 4.92-4.98 (1H, m), 6.54-
6.55 (1H, m), 7.34 (1H, d), 7.38 (1H, d), 7.60 (1H, d), 7.91 (1H, dd), 8.35 (1H, d),
8.41-8.46 (2H, m). MS (ES) Cy3H,oN,O, requires 416; found 417 (MH").
15
Example 21
Sodium 3-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-
indol-1-yl]propanoate (E21)
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N CIH D79 4-[4-(5-{5-chloro-6-[(1- nethyl et hypoxy] - 3-
pyridinyl}-1, 2, 4- oxadi azol 310-11- 1-i ndol-1- yl]butanoic acid hydrochloride
441 (ML- IwbanosaBb@by E31 D80 4-(4-{544-phenyl-5- (tri Pcumreovetobiby - 2-

t hi enyl] -1, 2, 4- oxadi azol -3- yl11-1Hindol - 1-yCbutanoi c acid 498 (M-1) z \

E32 F NN N
>/ /]
o

<
N_ __N

O
O Na

Ethyl 3-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-

yllpropanoate (D63) (81mg, 0.18 mmol) was dissolved in ethanol by warming to 50

°C. Added 2N sodium hydroxide (0.25ml, 0.5 mmol) followed by water (2ml), warmed
5 to 50 °C to give a clear solution then left standing at RT for 30 minutes. LC/MS

showed a single product. The ethanol was evaporated off to obtain a precipitate

which was filtered off and dried. Mass of title compound as a pale brown solid

obtained was 60 mg 6H (400 MHz, de-DMSOQ) 1.39 (6H, d), 2.32 (2H, t), 4.39 (2H, 1),

4.96-5.00 (1H, m), 7.01 (1H, d), 7.31 (1H, t), 7.56-7.61 (2H, m), 7.74 (1H, d), 7.91
10  (1H, d), 8.45 (1H, dd), 8.55 (1H, d). MS (ES) CxHxN4O,4 requires 416; found 417

(MH").

15
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411 HOF F 4 11 N O D81 4-(4-{542- (trifluoronethyl)-4- biphenylyll-1,2, 4-
oxadi azol - 3-y1}-1H i ndol- 1-yl)butanoic acid 492 (M) WO

20081074 8R0RPR/(ER2007/ 064185 E33 FF Hp 4 -, 11 HO D82 PCT/EP2007/064185
3-(4-{5[4-(methyl oxy)-3- (trifluoromnethyl)phenylp

1,2, 4- OXaEké‘ﬁ@é?z y11- 1H ndol- 1- yOpropanoic acid 432 (MH) E34 \\

Sodium 3-(4-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indol-
1-yl)propanoate (E22)

5  Ethyl 3-(4-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
yl)propanoate (D64) (15mg, 0.31 mmol) was dissolved in ethanol (50ml) by warming
to 40 °C for 10 minutes then 2N sodium hydroxide (4ml, 8 mmol) was added
followed by water (8ml). The solution was left standing for 1 hour. Evaporated off the
ethanol and filtered off the off-white solid. Mass of title compound as a beige

10  obtained on drying was 42 mg. 8H (400 MHz, methanol-d,) 2.69 (2H, t), 4.53 (2H, 1),
7.17-7.18 (1H, m), 7.32-7.40 (3H, m), 7.46-4.49 (4H, m), 7.66 (1H, d), 7.75 (1H, d),
8.02 (1H, d), 8.53 (1H, dd), 8.63 (1H, d). MS (ES) CxH1sF3N3O3 requires 477; found
478 (MH").

15

20
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41 N .."N Na+ . \ D83 sodi um 4- (445-(3-cyano- 4-11(1R)-1-
nmet hyl propyl ] oxy} phenyl)- 1,2, 4-oxadi azol - 3-yl] - 1Hi ndol - 1-yl } but anoat e 445
(MV) E35 Wo 200sd483® N\\ ilfr NO O CH CH D84 PCT/EP2007/064185

Example 23
Sodium  3-(4-{5-[4-cyclohexyl-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-
1H-indol-1-yl)propanoate (E23)

CF,
P
N N
A\
N
O Na'

Ethyl 3-(4-{5-[4-cyclohexyl-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yI}-1H-indol-1-
yhpropanoate (D69) (63 mg, 0.123 mmol) was dissolved in ethanol (8 ml) and
10  sodium hydroxide (2M, 0.5 ml, 1.000 mmol) was added. The reaction was heated at
40 °C for 18 h. LCMS showed complete conversion to product. The reaction mixture
was concentrated in vacuo and the white solid filtered off and washed with water. On
filtration, much compound redissolved and passed through, so solid and filtrate were
combined and separated between dichloromethane (10 mL) and 2M HCI (3 mL).
15 The aqueous phase was extracted with further dichloromethane (10 mL). The
organic phases were isolated by phase separator, combined and the solvent
removed in vacuo. The solid was then dissolved in acetonitrile and water with
addition of an equimolar amount of sodium hydroxide (2M, 53 pL) before the solution
was freeze-dried to give the title compound (42 mg) as a white solid. 6H (methanol-
20 d4, 400 MHz): 8.48 (1H, d), 8.43 (1H, dd), 7.98 (1H, dd), 7.86 (1H, d), 7.73 (1H, d),
7.46 (1H, d), 7.32 (1H, app. t), 7.15 (1H, dd), 4.52 (2H, t), 3.04 (1H, t), 2.69 (2H, 1),
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4-{445- (3-cyano-4-{[(1S)- 1- nethyl propyl]oxy}phenyl)-

1, 2, 4- oxadi azol - 3-yl ] - 1H ndol - 1-yl } butanoi ¢ acid 445 (M+) E36 OH D85
sodi um 3-Wo-20843421 hy1- 4- (1-pi peridi nyl) phenyl]- PCT/EP2007/064185

1, 2, 4- oxadi azol - 3-yl } - 1Hi ndol - 1-yl ) propanoate 445 (W) WO

2008107483 P/ BER20Q7 Sq83 L &t i =4 445- (4-
cycl ohexy%@gta(tgﬁ}/ﬁg’hgggzlt%ﬁ’l?%’ jllﬁoliggi(gs’oqn%@%(E?g-ci")%g?ﬁ? yl ?'Bp’)arugrgéanoat e
444 (ML- 14§3; found 482 (M-H").
Example 24
5 Sodium 3-(4-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-1,2,4-

oxadiazol-3-yl}-1H-indol-1-yl)propanoate (E24)

CF3
0]
I\
Nao N
AN
N
O
Na O

To a suspension of ethyl 3-(4-{5-[4-[(1-methylethyl)oxy]-3-(trifluoromethyl)phenyl]-

10  1,2,4-oxadiazol-3-yl}-1H-indol-1-yl)propanoate (D72) (81 mg, 0.17 mmol) in ethanol
(8mL) was added aqueous sodium hydroxide (2M, 0.8 mL, 1.6 mmol) and the
reaction heated to 50 °C to dissolve the reagents before heating at 40 °C for 1 h.
The solvent was removed in vacuo and the residue partitioned between ethyl acetate
(20 mL) and water (20 mL) and acidified with aqueous hydrochloric acid (2M). The

15  aqueous phase was extracted with further ethyl acetate (2 x 20 mL) and the
combined organic extracts dried (phase separator) and concentrated in vacuo. The
solid was then dissolved in acetonitrile and water with addition of an equimolar
amount of sodium hydroxide (2M) before the solution was freeze-dried to give the
titte compound (57 mg). 8H (de-DMSO, 400 MHz): 8.44 (1H, dd), 8.35 (1H, d), 7.93

20 (1H, dd), 7.74 (1H, d), 7.65-7.54 (2H, m), 7.31 (1H, app. t), 7.00 (1H, dd) 4.99 (1H,
septet), 4.38 (2H, t), 2.34 (2H, t), 1.36 (6H, d). MS (ES): C3HF3N30O4 requires 459;
found 460 (MH").
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E38 * OH D87 3-(4-{545-chloro-6-(1- pyrrol idinyl )-3-pyrid i nyl]-

1, 2, 4- oxadi azol - 3- yh- 1Hi ndol - 1-yl ) propanoi ¢ acid 438 (M+ for 35Cl) E39 | b
11 D38 wWo[24e8(B4{23- br ono- 4-[ (1- net hyl et hyboxy] phenyl pPCT/EP2007/064185

1, 2, 4- oxadi azol - 3-y1) - 1Hi ndol- 1-yl ] butanoic acid 484 (M+ for 'Br) E40 41

c

10

_ 1P ige following examples were prepared by similar hydrolysis reactions to those

described above. At least two equivalents of sodium hydroxide were used. The

solvent was either ethanol or methanol. In some cases a cosolvent (dichloromethane

or dioxane) was used to aid dissolution of the starting material. The reactions were

carried out at a temperature between room temperature and 50 °C. In some cases

the some or all of the solvent was removed after the reaction was complete. The

reactions were either worked up by partitioning between an organic and an agueous

layer or by filtering the solid product from the ageuous solvent. In some cases the

crude products were purified by trituration. Products were either isolated as the acid

or the sodium salt.

Structure precursor | Name MS
E25 CH, D73 sodium [4-(5-{3-chloro-4- | 412 (MH" for
cl o~< [(1- e
NH methylethyl)oxy]phenyl}-
’ 1,2,4-oxadiazol-3-yl)-1H-
indol-1-yllacetate
0
I\
N\ N
éﬁ
N Na'
o\\e
o}
E26 N D74 sodium [4-(5-{3-cyano-4- | 403 (MH")

[(1-
methylethyl)oxy]phenyl}-
1,2,4-oxadiazol-3-yl)-1H-
indol-1-yllacetate
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D89 4-(4-{543-chl oro-4-(2- nethyl propyl)phenylp
1, 2, 4- oxadi azol - 3-y11- 1H ndol- 1-yl ) butanoic acid 438 (MV for "Cl) E41 a N
40 at CRvBI2p0SMME£290 sodi um 3-(4-{5-[4-(2- nethyl propylPc3HEP2007/064185
(trifluoromethyl)phenyl]- 1,2, 4-oxadiazol-3-yl}-1Hi ndol -1-yl)propanoate 456
(MH) W E42odiuNBL (B 2WR o~ | 496 (MH)
4-(4-{543r cyanc-4+(zx @ t hyl propyl ) phenyl p 2-(trifluoromethyl)-4-

1, 2, 4- oxadi azo| - 3-§1¥=THi ndol- 1-y|Cbut anoi ¢ bp&érwiyi-1,2,4-
oxadiazol-3-yl}-1H-indol-
1-yl)propanoate

E28 CH D77 sodium 4-[4-(5-{3-chloro- | 440 (MH" for

o o~ 4-[(1- o))
CH, methylethyl)oxylphenyl}-
1,2,4-oxadiazol-3-yl)-1H-
indol-1-yllbutanoate
B

Na~
oz
o]

E29 F D78 sodium 4-[4-(5-{3-chloro- | 466 (MH" for
cl O+F 4- 35C|)
F [(trifluoromethyl)oxy]phen
yi}-1,2,4-oxadiazol-3-yl)-
Nro \ 1H-indol-1-yl]butanoate
N
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429 (MH)

I sCH N 4110 \ N OH E43 NN 40 4 * D92
WO 2008/074821 PCT/EP2007/064185
E30 D79 4-[4-(5-{5-chloro-6-[(1- 441 (MH" for
cH, methylethyl)oxy]-3- o)
oy o~ pyridinyl}-1,2,4-oxadiazol-
/N, 3-yl)-1H-indol-1-
ot yl]butanoic acid
w N hydrochloride
éf\> CIH
N
HO‘\?
[e)
E31 F D80 4-(4-{5-[4-phenyl-5- 498 (MH")
F-F (trifluoromethyl)-2-
thienyl]-1,2,4-oxadiazol-3-
TN yl}-1H-indol-1-yl)butanoic
— acid
7Y
N\ N
53
N
HOX
o
E32 D81 4-(4-{5-[2- 492 (MH")

HO

(trifluoromethyl)-4-
biphenylyl]-1,2,4-
oxadiazol-3-yl}-1H-indol-
1-yl)butanoic acid
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4- {445- (2- cyanc-4- biphenylyl)-1, 2, 4-
acid 447 (MHt) - N CH Exanpl e 44

oxadi azol - 3-y11- 1H-i ndol 1-yl | but anoi c

3- ( 3- Chl owo-24e8Bst1 pheny1-5- (trifl uoromet hyl)-2-thi enyl PcI/EP26b70866d5 azol -

yl}- 51Hindol-1-yOpr opan0| c acid (E44) This material was prepared in a
simlar fesfgom to £5 (fTonm 093) eg3ept M3t EIE-ReihyibAhBOTT F28RAE00K| 4.5 h
in the m crowaveFth the hydrolydis step \J\@tﬁﬂdbﬂj’nﬂétr%pr@ﬁw at| room
tenperature oveknight. M (ES) 4H15C1F3NBBSkatiiagi3yRaH517; found 516 (M
101- 1+). | Exanpl'e p indol-1-yl)propanoic acid
Sodi unBL3f chl or 0- 5 - oro-4-[(trifluoronethypoxyl phenyl}-1,2,4-| Na+ 5
To et hyl
3-[3-chl oro-5-(5-{3-chl A?/\(t rli f1 uoromet hypoxy] phenyl) -1}, 2, 4- oxadi @zol -
- y1)-1H| ndol + 1-yl ] propanoat & (097) (150ng, 2.9 mmol) in et hanol (10pt)
was added 2N NaOH (2nil, 4 nmmol) gnd the m|xture heated at 50 C for 30
m nutes. Evaporated off the etharol and filtered off the pale cream splid
whi ch had gl priared gutof e pgg sodium 4-{4-[5(3-cyano- | 445 (MH")
—\/ 4-{[(1R)-1-
methylpropylloxy}phenyl)-
1,2,4-oxadiazol-3-yl]-1H-
a indol-1-yl}butanoate
N\ N
\
E35 . D84 4-{4-[5-(3-cyano-4-{[(1S)- | 445 (MH")
\\ . CH,, 1_
methylpropylloxy}phenyl)-
p ~<’CH3 1,2,4Yoxadigzol->é}-yl]-1&-)
indol-1-yl}butanoic acid
£
N\ N
N\
N
HO
@]
E36 D85 sodium 3-(4-{5-[3-ethyl-4- | 445 (MH")
4 Nf\j ‘ (1-piperidinyl)phenyl]-
e o ¥ 1,2,4-oxadiazol-3-yl}-1H-
X indol-1-yl)propanoate
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10 remai ning solution. Mass of title conpound obtained on drying was 100nyg.
81-1 (400 MHz, d6-DMs0) 2.35 (2H, t), 4.35 (2H, t), 7.73-7.75 (2H, m, 7.86
(1H, d), woQBos(ark21d), 8.22 (1H, s), 8.30-8.32 (1H, m, PETAP2¢0TI41d) . NS
(ES) C201-11235C 2F3N304 requires 485; found 486 (M—I+) 15 Exarrpl e 46
Sodi unB- ( Bggpro-5-(5t3-chitoro- -nggr opyt )ggd"[gﬁl _[L5L T2 4-oxaqiazot -B- y1} -
H- i ndol - 1| - yOpr opanoate ( 6\)\/(‘0 WO 20@Q Ié21 /EP2007/ 64185 [To
et hyl °’“\>\8 o ethylphenyl) 1,2,4-
3-(3-chloro-5-{5[ 3- r - (propyl oxy) phemya’b]azazl,-Cle]m-l-Omaﬁl-i agol -3-y11-11
Hi ndol- 1-(1/ 1) pr ate (D101) (|]120ng, 2.3-wpobgnopte et hano|l (10nl) was
added 2N [NaCH ( ~and the mxture heated at 50 C for 30 nj nutes.
Evaporated of f| t he et hanol and fi|ltered offf the white solid which had
precipitated out of the remaining 5 solutiion. Mass of titl e/ conpound
obt ai ned pn dryi ng was 85ng. 6+1 [(400 MHz, dr DVMBO) 1.03 (3H, t), 1.7[7-1.86
(2H, m, R.34 (2H, t), 4.17 (2H, |t), 4.35|(2H,t), 7.40 (1H(d), 7.71-7.74
(2H m, 7,91 (1H d), 8.15 (1H,dd), 8.20-8.21 (2H, M. M (ES)
C22H1935C 2N304 requires 459; found 460 (Ma). 10The follow hg exanples were
prepared p§38 sinilar method to t|Re desdsibélbablowst-(Tusi niglas-(Be" for
equi val ent s of| sodi umn dfgxindd_(|Tabl e 8) .| PYFAdinELEPYSIY Fwer eChor ked up by
removi ng the et hangl Ank teri'ng the res l]lgt“l?ﬁiad'é’%ﬂ"’?d'}d% extracting the
product into eth 1f rdquired t h&"98F GAIREPEURIY puri fied by
trituration witg jether. 15 Strudture precur sor Nane NBE47
E39 D88 4-[4-(5-{3-bromo-4-[(1- 484 (MH™ for
methylethyl)oxy]phenyl}- Br)
%6/\’% 1,2,4-oxadiazol-3-yl)-1H-
CH/Q/L indol-1-yl]butanoic acid
E40 D89 4-(4-{5-[3-chloro-4-(2- 438 (MH for
W € methylpropyl)phenyl]- o
CL}»@ ’\/5‘ 1 ,2,4Yoxadigz)ol-3-3>;}-1 H- )
ch indol-1-yl)butanoic acid
E41 cH, D90 sodium 3-(4-{5-[4-(2- 456 (M-H")
CH, methylpropyl)-3-
i (trifluoromethyl)phenyl]-
s 1,2,4-oxadiazol-3-yl}-1H-
o indol-1-yl)propanoate
&
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D102 sodi unB-(3-chloro-5-(5- 430, 432 (M FI,CO0c #

[ 3-chl oro- 4-
(met hyl oxy) phenyl]-1, 2, 4- oxadi azol -3-y11-1H i ndol - H+for35Cl2, 35C137Cl)
WO 2008/074821 PCT/EP2007/064185

E42 D91

CH, 4-(4-{5-[3-cyano-4-(2- 429 (MH")
methylpropyl)phenyl]-
CH, 1,2,4-oxadiazol-3-yl}-1H-
=N indol-1-yl)butanoic acid
\

0
/

E43

D92 4-{4-[5-(2-cyano-4- 447 (M-H")-
biphenylyl)-1,2,4-
oxadiazol-3-yl]-1H-indol-
1-yl}butanoic acid

N\

N

O
OH
Example 44

3-(3-Chloro-4-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-
5 1H-indol-1-yl)propanoic acid (E44)

o—w Y 0
oA N\
\ N OH
F s

F
F

This material was prepared in a similar fashion to E5 (from D93) except that the
alkylation step took 4.5 h in the microwave and the hydrolysis step was carried out at

room temperature overnight. MS (ES): Cy4H15CIF3N303S requires 517; found 516 (M-
10  HY).
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Cl 1-yl ) propanoat e N 0 41

WO 2008/074821 PCT/EP2007/064185
Example 45
Sodium 3-[3-chloro-5-(5-{3-chloro-4-[(trifluoromethyl)oxy]phenyl}-1,2,4-
oxadiazol-3-yl)-1H-indol-1-yl]propanoate(E45)
F Cl
F O—
{\' Cl
N\
F O N N
N
O o
Na'

To ethyl 3-[3-chloro-5-(5-{3-chloro-4-[(trifluoromethyl)oxy]phenyl}-1,2,4-oxadiazol-3-
yl)-1H-indol-1-yl]propanoate (D97) (150mg, 2.9 mmol) in ethanol (10ml) was added
2N NaOH (2ml, 4 mmol) and the mixture heated at 50 °C for 30 minutes. Evaporated
off the ethanol and filtered off the pale cream solid which had precipitated out of the

10  remaining solution. Mass of title compound obtained on drying was 100mg. 8H (400
MHz, ds-DMSOQO) 2.35 (2H, t), 4.35 (2H, t), 7.73-7.75 (2H, m), 7.86 (1H, d), 7.92 (1H,
d), 8.22 (1H, s), 8.30-8.32 (1H, m), 8.49 (1H, d). MS (ES) CyH1,>°Cl,F3N;0, requires
485; found 486 (MH")

15 Example 46
Sodium  3-(3-chloro-5-{5-[3-chloro-4-(propyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-
1H-indol-1-yl)propanoate (E46)

Cl o
O N N
N
O,
O .
Na

20
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WD 2008/ 074821PCT/ EP2007/ 064185 E48 H,c-0 .a N 4 N D103

WO 2008/074821 PCT/EP2007/064185

To ethyl 3-(3-chloro-5-{5-[3-chloro-4-(propyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1 H-
indol-1-yl)propanoate (D101) (120mg, 2.5 mmol) in ethanol (10ml) was added 2N
NaOH (2ml) and the mixture heated at 50 °C for 30 minutes. Evaporated off the
ethanol and filtered off the white solid which had precipitated out of the remaining
solution. Mass of title compound obtained on drying was 85mg. 8H (400 MHz, de-
DMSO) 1.03 (3H, t), 1.77-1.86 (2H, m), 2.34 (2H, t), 4.17 (2H, t), 4.35 (2H,t), 7.40
(1H,d), 7.71-7.74 (2H,m), 7.91 (1H, d), 8.15 (1H,dd), 8.20-8.21 (2H,m). MS (ES)
CaoH15°°ClN30;4 requires 459; found 460 (MH").

The following examples were prepared by a similar method to those described
above, using 2-60 equivalents of sodium hydroxide (Table 8). The reactions were
worked up by removing the ethanol and filtering the resultant solid or extracting the

product into ethyl acetate. If required the products were purified by trituration with

ether.
Structure precursor | Name MS
E47 D102 sodium  3-(3-chloro-5-{5- | 430, 432 (M-
[3-chloro-4- H* for *Cl,,
He=0 (methyloxy)phenyl]-1,2,4- | *CI*'Cl)

oxadiazol-3-yl}-1H-indol-
< 1-yl)propanoate

ﬁro y
Na
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sodi unB- (3-chl oro-5-(5- [4-(nethyl oxy)-3- (trifluoronethyl)phenylp

1, 2, 4- oxadi azol - 3-y11- 1H ndol- 1-yl ) propanoate 466 (M-1+ for 'Cl) E49 Ho) ci
itc _N O*wbiaossl0®230di unB- (3-chl oro-5-(5- [3-chl oro-4- PCT/EP2007/064185

(et hyl oxy) pheny1] -1, 2, 4- oxadi azol - 3 yl} 1H i ndol 1-yl )pr opanoat e 444, 446

(MHi for 3?%1‘2,—3’56%761‘)—%0 H G O CIdi 1D104 sgdiunB chioro -
(3- cyano- U8 1L net hyl et hypoxy] phé?ﬂ%’l H SPHYB 1342 h"frB'LrsdBan‘E?gt(é/'H for
4o [4-(methyloxy)-3- %¢l)
F (trifluoromethyl)phenyl]-
Fr . & 1,2,4-oxadiazol-3-yl}-1H-
O\N/)\g% indol-1-yl)propanoate
gio
(o] Na”
E49 D109 sodium  3-(3-chloro-5-{5- | 444, 446 (M-
[3-chloro-4- H* for *Cl,,
A:C 3537
(ethyloxy)phenyl]-1,2,4- CI™Cl)
oxadiazol-3-yl}-1H-indol-
c 5 1-yl)propanoate
—N
O » N
N N
Na' ﬁi
-
(o]
E50 D104 sodium  3-[3-chloro-5-(5- | 451 (MH" for
“ac>_CHa {3-cyano-4-[(1- o)
0 methylethyl)oxy]phenyl}-
N 1,2,4-oxadiazol-3-yl)-1H-
cl .
=N indol-1-yllpropanoate
0, # N
0
ﬁ—o Na'
o]
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451 (MWK

for 'Cl)
sodi unB- ( 3-chl or o- 5- ( 5-

(trifl

WO 20081074821PCT/ EP2007/ 064185 E51 O O=N N .
[4-nitro-3-

uor onet hyl ) pheny1] -

1, 2, 4- oxawlo2a@/ 07832y 11- 1H 478, 480i n ES- 011 indol- 1- yCrmro@ancasse
E51 D105 sodium 3-(3-chloro-5-{5- | 478, 480 in
o=N [4-nitro-3- ES
F (trifluoromethyl)phenyl]-
L N ol 1,2,4-oxadiazol-3-yl}-1H-
o\_/)\@ indol-1-yl)propanoate
Example 53

Sodium 3-(3-chloro-5-{5[6-(methyloxy)-3-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-

indol-1-yl)propanoate (E53)

Cl

Ethyl

3-(3-chloro-5-{5-[6-(methyloxy)-3-biphenylyl]-1,2,4-oxadiazol-3-yl}-1 H-indol-1-

yl)propanoate (D107) (90mg, 0.18 mmol) was heated in ethanol (10ml) to give a

10  clear solution. This solution was treated with 2N sodium hydroxide (3ml, 6 mmol) and

stirred at 50 °C for 30 minutes. Evaporated off the ethanol and filtered off the white

solid that precipitated out of solution, washing the solid with a small amount of water

and ether. Stirred solid in a small amount of acetone for 1 hour, filtered, washed with
a small amount of ether and dried to yield the title compound as 45mg of white solid.
15  6H (400 MHz, de-DMSOQO) 2.34 (2H, t), 3.91 (3H, s), 4.34 (2H, t), 7.41-7.46 (2H, m),
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Exanpl e 53 Sodi um

3-(3-chl oro-5-{546- (net hyl oxy) - 3- bi phenyl y1] -1, 2, 4- oxadi azol

1-y1) propsiocaisa7¢53) 5 0 Na+ O Et hyl PCT/EP2007/064185

3-(3-chl oro-5-{5[ 6- (et hyl oxy) - 3- bi phenyl y1] -1, 2, 4- oxadi azol -

-3-yll- 1Hi ndol-

3-yl)-1Hindol

-1- yopro?@,@%@g@%’ﬁ 5(79Pﬁ@§2@ b 788RF b6 Y1, rh‘?aitﬁﬂ(ﬂ-ﬂ o‘é’té‘%‘g H((él??rm-) to

give a 10 cl ear

ol'utTon ution was treated w

hydr oxi de8(18rf125 @Hnbl MS4R&) §1za|‘bcr eCéINa@4 BQUISS H3; fwnmﬂeﬂw )-Evapor at ed of f

t he et hanol
sol uti on,

solid in

snal | m)ygs {9—2 rﬁﬁforéﬂ?\‘étﬁw ?@ ﬁk%nglﬁzﬂzht@xafdhéﬂo? %@{Tﬂq ( 3H S)

white soli

t), 7.41-
(2H, m,

C26H2035CI N304 requi
53-(5-(5[6-(Trifluo
- yl)propanoi c aci d R
nmet hod to prepare E53.
and 0.071 m of 2M ag.F
C26H18F3N303 requires 4

10

15

20

25

30

washing the solid with a small anobunt of water and et her.

and filtered off the white solid that precipitated out of

Stirred

Example Sqnpunt of acetone for 1 hour, filtered, vvashed vm'th a

1 (400 NMHZ 34 (2H "

ng of
34 (2H,

yl)n@penmcawd(E#Ms 7 50 (2H m, 7 57-7.59 (2H, m), 7.63-7.66

7.80 (1H, d), 8.10 (1H, d), 8.10-8.25 (2H m. M5 (ES)
gESN473; foun 4N4( / Npl e 54

yl)-3-bi 4- oxadi azol - 3-y1} - 1H

. A

fodnd 476 (M HL-). OH

F O
This material was prepared by a similar method to prepare E53. The solvent was a
mixture of ethanol and 1,4-dioxane and 0.071 ml of 2M ag. NaOH was used to

hydrolyse 51 mg of D113. MS (ES) CyH1sF3N3O5 requires 477; found 476 (M-H).

GTPyS binding assay

Rat basophilic eukaemia cells (RBL) stably expressing S1P1 receptor were grown to
80% confluency before being harvested into 10ml Phospho-Buffered Saline (PBS)
and centrifuged at 1200rpm for 5 minutes. After removal of the supernatant, the
pellet was re-suspended and homogenised in 20 volumes assay buffer (20mM
HEPES pH 7.4, 100mM NaCl, 10mM MgCl,.6H,O, 10uM GDP Saponin 10ug/ml).
The membrane suspension was further centrifuged for 20 minutes at 20,000rpm re-
homogenised and spun again. Following the second centrifugation the pellet was re-
suspended in an appropriate volume (1ml for each flask of cells) and assayed for

protein concentration.

Concentrated stock of S1P was sonicated before serial dilutions were prepared from
a starting concentration of 10° M. Diluted membranes (10ug/well) were incubated
with various concentrations of S1P and 0.3nM *°S-GTPyS (NEN; specific
activity1250 Ci/mmol) in 96 deep well plates. Binding was performed at 30°C for 45
minutes and terminated by harvesting the membranes onto GF/B filter plates using a
Packard Universal Harvester. After drying the plates for 45 minutes, 50ul of
Microscint 0 was added to each well and binding measured on a Topcount NXT

(Perkin Elmer). Data was analysed using Graphpad Prism 4 and expressed as
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GIRyS bi ndi ng assay Rat basophilic eukaem a cells (RBL) stably expressing
51P1 receptor were grown to 15 80% confl uency before being harvested into
10nml Phoswbaeduiiszned Sal i ne (PBS) and centrifuged at 1PQOmproo7o64185

m nutes. After renpoval of the supernatant, the pellet was re-suspended and

honogeni Sggrcbﬁ‘taﬁﬂg sf(rﬂhl'éﬁ@r?a@cﬁ/%%sglmé@o Mé’r’g%%ﬁhmg thid: cop OMiHRC! .  10mM

MyCl2. 6H2 CGDP Saponin 10 ? nbrane suspensi on was further
centri fug@ﬂagmﬁtmuﬁﬁ%iﬁ@ge 80% X0 *@ormmmai @lmu@’f@nhormgenl sed and spun agai n.
Fol I owi ng the second centrifugation the pellet was resuspended in an
appropriate volune (1ml for each flask of cells) and assayed for protein
concent r aMegrerage prenaratiore@ltermativegnethed) was soni cat ed before seri al

di I'ut '@nSFX\Ph%nWrﬁ‘%aér%g?rfarﬁ aI?ét s Wb EJaeH’grnQéH"gﬁﬁl‘td a0 ReRtorh3-cRIM

Di | uted nmenbranes (1 i ncubated w vari ous concentratl ons of
S1 P and etaBinXB@S&@mEsu(rhENS@bmebtom oaBat Basophis QeTidemiaclls (RBAG deep

wel | plat gépngﬁgﬁgﬂg%%aﬂ%fﬁ%ﬁ%@lW{’r@%réﬁﬁ 4@09‘%8%&%%8&0?&%%& ed by

harvestin ranes on Ia es usin ackar i versal
Har vest er hagsted irde yiDmg PhbgphotBuftesed SaIIWS(PﬁS)wméwntslﬂmedca‘t 1300Mpor oscint O

uas._addeds t0SREN AMEF oA Bt A ABe BRI o0l LRSI M T Rik 1

Elmer). Data was ana usin Fessed as
per cetl agwest momd)gﬂnn&ed val@m/@ glaas Warinamdeafqné?dowxss of disdacadu2C@mistod

concentra ired.to % _of | ation.
vy ane. DR SomPARERED, LRRIEIGDih o tliolsh BT, 1Bf BE A TP bS5 LD
st eps wer euperdpetatiedh)atTheGbledidr waspsltmyea iawl ics fatRAblins eigprtes sirst@uitdne human

Si P1 Rat _ B hi | | | t ahl

muren S -9 B mins BUe Bra'St I Hlo0s BonrP olsey o B Bar MR et og
into longthoapbmwrrzerr?msﬁidl the s(uBB&)ataanm@pﬁreMrr:te‘ Hgredatad 8, A@ROr pmag o(r]I 5 4
m nut . I renova t ant e e Sus nae an
TellsT0 Rellebrmearad it s bari e e S et RV S seRelt o of
15secs i nA20Mhd matetialbwdd tien (&Qed/tHnbbrSa Olﬁﬁ%H%léﬁléphiale uaEtu/trﬁé rdd@ied r aci n,

S o o v Rha R the SRR b AL AR piq Rt S ey LCZTSCV

foamto dpssgpate. The material was then spun at 500g for 20 m ns and the
supernatant spun for 36 mns at 48,0009. The 15 pellet was resuspended in
the sane buffer as above but w thout PMSF and pepstatin A The material was

t hen $®@r cedpy @mgfbﬁaﬂ(aﬁmmsth@?de up to the required vol une,
(usually X € VOl une o € orrgrnal cell pellet), aliquoted and stored
frozen at HUBEC.STHY St hppatamRydembags (hbrewaklt Were anberrsdlo a Whealge®1P1 r at
h t t
(ea) - coat iRy BRcH-cR Einblodcfo RS LR PR BOER BEFSRARIHI ) ™, |
assay buf ﬁ%ﬂ’ay(bﬂlﬂiéES"EBEMZQ@mMQMmMaNaClOOEMI\/haddpiJH adjpstetldd 44 7. 4

ng KOH o} 0 n 90Rg/ mL
SRS nocuSth S AETBORAGM ERE (RS Ao RBREINERb O SAF BB 2 OF

25FAC was re- coup ead and
menbr Zhe EA@pvemmlmadM)dl spensed into a white G einer pol ypropyl ene

{309 - GreptB 30 SmEREn AR ok Bhara A8 el et O B v ¢ nen

added to agpensebl iploat white Gheindri puiprastemy BBkl plattQSAREGIN Aédnésnibden

eader A B0e EOmPONTILo ARl T ESEP USSR e SHERITR4E Pon of

10mM and wesapeRsr wgs 'tH%nléHb"éU[PB/%oH@i pited. IrHeM¥irthl dbdayt é&ﬂtaﬁt(e@1 |2 provi de
11 poi nt dose fresponse curves. dilutions were transferred e assay
pl at e30 en¥as ithry ¢angifuged at 1000rpm for 5 minutes then read immediately on a Vlewlux

reader.
All test compounds were dissolved in DMSO at a concentration of 10mM and were
prepared in 100% DMSO using a 1 in 4 dilution step to provide 11 point dose

response curves. The dilutions were transferred to the assay plates ensuring that
35 the DMSO concentration was constant across the plate for all assays.
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35t he DMSO concentrati on was constant across the plate for all assays. All
data was normalized to the nean of 16 high and 16 | ow control wells on each
pl ate. A wounospeassmet er curve fit was then appli ed. PEXAPRIOT7I06AHS
conpounds of the invention that were tested in this assay had a pEC50 5>5.

S1 P3 Si nbranes fro basophi lic |eu

CReL-2+) £ B WPadpryezan io i areq 4 o nipal Gt BaouemRRie!s 8 £28hg) el |)
in assay bafe et %JHEﬂES‘eiQTrﬁWVelfGM@@IQeer“eNaCI 100mM and pH adjusted to 7.4
using KOH 5M, CGDP 10j.LM FAC and saponin 901A. g/ mFAC was al so added).
After 30 @&Hblﬁ@d%%pggh@ biHle Mehfish REwBRARSRAN FRIRESN%3US PEASH ON Was
di spensed into a white Grelner polypropylene LV384-well plate (5p.1/well),
contaifing%. 1(1.1 of the conpound. SRI/well [35S]-GIP7S (0.5nM fi nal

radi ol i gand conc) nade up 15 in assay buffer was then added to agoni st
plates. The final assay cocktail (10.1p.1) was centrlfuged at 1000rpm for 5

m nutes tB3B3read i mediately on a View ux reader. t est corrpounds wer e
di ssol vedghp he@f6RANGE ety Lo angg [ 00% DMVS0
S o e AT T8 eI L d00%

The di | ut pdreseguta W GA- aﬂ@tB@ﬁPé‘dea.dSt(ﬂé2é®§él$ellblraaa§§y@nﬁmGHEj’Etﬂwa@the DVBO
conceptratj [ : I a was
oraly p oMol Y. RAGRI GPhy IR abiGeR s e g ROK SRERIGP 1B iE 2 182
four parased %pdhﬂf%tg’f’M[FN@Sva'Sb@O aajpt).ed. 25 Exenplified conpounds tested
in this assa ad. a d a pEC50 <5. 30 Yeast assay Yeast
(Sacchar oRyeedd carlisRcraepualia S ok Be SRl THE TR R TR RB LB war o
gener at eddigpensedagtoad | wmﬂe Gfrelﬁé‘r ;ﬁxm@;gﬁsr@n_ma@élmawsm/wm dbnBadnin
chronmosomal | ocus of yea his cassette consi sted of DNA

sequence Brlebefithy COMEOH R e Iblslr%'éerﬁ g5 fnw'gadipjoardeopeasedeatp
P OMYST  I0adshf bRiteCs lentdded BRoRR! MalbRASTne! Al 364y PdcRRRA (1081 nat of

sequence to th expresses a yeast/mammali an imeric
G pr ot ei nwab pleatrifudagnat 1000rpmi ton & mindes dheri medd Bnmgadiatehaonhds Vidwligpal are
repl aced ygatd?rthe C-termnal 5 amno acids of human Gail/2 (as described in
Brown et at (2000), Yeast 16:11-22). Cells were grown at 30C in liquid

All test compounds were dissolved in DMSO at a concentration of 10mM and were

prepared in 100% DMSO using a 1 in 4 dilution step to provide 11 point dose
20 response curves. The dilutions were transferred to the assay plates ensuring that

the DMSO concentration was constant across the plate for all assays.

All data was normalized to the mean of 16 high and 16 low control wells on each

plate. A four parameter curve fit was then applied.

25
Exemplified compounds tested in this assay had a pEC50 < 6, many had a pEC50
<5.

30 Yeast assay
Yeast (Saccharomyces cerevisiae) cells expressing the human S1P1 receptor were

generated by integration of an expression cassette into the ura3 chromosomal locus
of yeast strain MMY23. This cassette consisted of DNA sequence encoding the
human S1P1 receptor flanked by the yeast GPD promoter to the §' end of S1P1 and
35 a yeast transcriptional terminator sequence to the 3' end of S1P1. MMY23 expresses
a yeast/mammalian chimeric G-protein alpha subunit in which the C-terminal 5 amino
acids of Gpa1 are replaced with the C-terminal 5 amino acids of human Gai1/2 (as
described in Brown et al. (2000), Yeast 16:11-22). Cells were grown at 30°C in liquid
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Synthetic Conplete (SC) yeast nedia (Guthrie and Fink (1991), Methods in
Enzynol ogy, Vol. 194) | acking uracil, tryptophan, adenine and | eucine to
| at e | ogawoths/wsgenase (approxi mately 6 OD800/ ml). AgoniPsTEPM7Ac{BEPar ed
as 10 mM sol utions in DVBSO EC50 values (the 5 concentration required to

produce 5 p e r t|
(Bi onekFXg}/ngﬂl?nar%mélﬁtté Sl geg\ﬁggﬁggdt ggtfhﬁtgl g‘?}dsq?rr]]ﬁﬂv%éﬂ C”ll/(c%t!:#{)d‘naI I$assay

vol ume) wenrgymelegst éelr @4y d@lerm AEciniteyptophan. e agerine andy W'@ﬁeﬁoné?ﬁe
(384-wel I') Og @Hlép%%e(aﬁ‘#éﬂﬁg%‘?}%@Ds%/rﬁlzns' ty of 0.2 0OD600/nml in SC nedia
ti

| acki ng hi I ne, uraci trypt ophan deni ne and | euci ne and suppl enent ed
with 0.1mM 3- 10 am notriazole, 0.1M sodi um phos hat e EH 7.0, and 10iitM
f 1 uor escePEORStS 1 Wersy|RieRATYY arfositdenVFBations Thi @ Fxt uEEs( 3olues pethe wel | )

was a®edcé&eﬁ9%§kth%& {Eﬁpl%aﬁé’é’ 5@%%§>§mﬁ|\433bb9§e9Féve’f@‘éstlﬂa%am%ﬁr%@) Af ter

i ncubation at hours, fluorescence resulting from egr adati on of

FDG u to fqldjélﬂ@%%(moma*é:)% Beskgnliirde0. Agoripiroldinnain HUES: (1eninake

produced degay g RIOWerE tRinsfBealifd tlackCRlchoteeMtBs mMIRSGHE ST (BBNRAIYSI ng a
fluorescence mcrotitre plate reader (Tecan Spectrofluor or LJL Anal yst

excitati oﬁeUé‘aW@F%ﬁ@Ethdﬂ@@hﬁ] desysity of 07 RibselrdnigtI Mestim fpcking| higidigeence was

plotted a%dcﬂs'[t?@%iﬂ@#n%d%ﬁlﬂﬁe%aaiéu‘émea%ﬂd' BpRE YR Q\MHV© it @d using a
f our ﬁ)arameter t to generate a concentration effect value. Efficacy

( Emax)0 wagmingiriazpigs eQi”fflr eeditme peeppheico M2 AN 1wl dbefesaeia Sirp-D-
M n[ Corrpo ﬁrar‘osM%X dﬂg) Thid rﬂ[xﬁ]rgrguaﬁli)%p%ell) was ad%@l‘t(‘?a%étclﬂrmgund and

M n [corrp are the fitted naxi m ni mum r espec ely fromthe
concent r abssay rdatreedt\/luﬂidrom%@erSWGmﬁﬁ Ater dnclibletion sit Si0°@rior B4 miogie, are the

[itted mmuqunARd TLONINT 5 PREhHEln EOTRAGE SnaRBicath OR.Elfgct curve

for Sphi ngosine- e from ective 5rm| ar
r at | o ( Evoghadanese,war end@gemulmtyedstf elmymeharodqcmi ldomngEl‘aaomst&fﬁﬂJIz{teabrrpound

row T8 o Rapigofbg depsthineeC Iy Bonghret bl nrelie Mk "GO Mekacr (e
i nvent i onShedrcdilupEGBQJE Analyst rextzlttmoe()ymngﬁss/tgsnm Gbralssren 5davalengtipound of
rormila (bl HAPALERES L SR ACARRIBRLE. FELbndEER o YBRERLD one O

5 and R67TS dro ¥|enyl or
a 5 or 6- nenbditied lhEH’ngalaowuylparamger flt to generate a concentration effect value

Efficacy (Emax) Was calculated from the equation
20 Emax = MaX{compound %)= MiNgompound xj/ MaXs1p; - Mins1p X 100%

where MaXcompound x] @NA MiNcompound x @re the fitted maximum and minimum
respectively from the concentration effect curve for compound X, and Maxsp; and
Mingip are the fitted maximum and minimum respectively from the concentration
effect curve for Sphingosine-1-Phosphate (available from Sigma). Equieffective

25 molarratio (EMR) values were calculated from the equation
EMR = ECs [compound X]/ ECso [S1P]

Where ECsp jcompound x] iS the ECsy of compound X and ECsp s1p) is the ECsg of
S1P.

Where tested, exemplified compounds of the invention had a pEC50 > 4.5 in the

30 yeast assay.
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R1 is hydrogen or up to three substituents independently selected from

hal ogen, Co_

spi ky!, C(wo@pesyohksral kyl , C(1_6) al koxy, C(3_6) cycl oal kyl oxyctrmprbéoaosaset hoxy,
15 di fl uoronet hoxy, trifluoronethyl, cyano, nitro, optionally substituted
pi peridine, optionally substituted pyrrolidine, optionally substituted
phenyl and optionally substituted 5 or 6 nenbered heteroaryl rings; when
R1 is phenyl, piperidine, pyrrolidine or a 5 or 6 nenbered heteroaryl ring
it may becpypstituted by up to three substituents sel ected from hal ogen,
C(1m al kyl, Co_ 200l koxy, trifluoromethoxy, difluoronethoxy,

C3_6cycl oal kyl, trifluoronethyl and cyano; R2 is hydrogen or up to three
substituents i - :
C(l_4)%lk2ky, ?S?pﬁﬁgﬁggg¥ﬂﬁgé?ﬁgfgPh%ﬁ%ﬁ%ghggﬁ?C?§?%Wt§$gﬁé%ﬁ§I and cyano;
R7 is hydrogen or hal ogen; Zis C(1l4)al kyl which is optionally
interrupted by Nor O and is optignally substituted 25by hal ogen or nethyl.
WD 20081074821PCT/ EP2007/ 064185 2|A cBapound of formula (1) or a

phar maceuti cal |y accept abl eFsz e@f wherein: R5 is hydrogen and R6 is
(a); and/or Ais thienyl, pyridy nyl; and/or 5R1 is up to three
substituents selected from hal o 6al kqxy, or trifluoronethyl,
optionally substituted phenyl,radp k% stibstituted cycl ohexyl, cyano,
triflouromethoxy, optionally substituted plgeridine, optionally substituted
pyrrolidine, G _salkyl and NO2; and/or R2 is ®drogen; and/or 10R7 is

hydr ogen or hal ogen;and/or Z is C(14)al kyl which is optionally interrupted
by N or OWYAR®N s optionally substituted by fluoro or methyl. 3.A conpound
sel ect ed br®BI RI&d Rs is hydrogen or R, and the other is (a) _ _
3-(5-1514-pheny -5-(tri Iuoronetﬁyl)-z-thlenyI]-1,2,4-oxad|azol-3-y1}-1H-|n
doI-l-prpropanoic aci d

345-(5-{3-Chloro-4-[(1-nethyleth poxy]ghqul}-1,2,4-oxadiazoI-3-y1)-1FFindo
| -1- 20yl ] propanoi c acid

343- Chl oro-5-(5-{3-chloro-4-[ I hy ~tpgpgxy]pheny1}-l,2,4-oxadiazol-3-y1
) - 1Hi ndol - 1-yl ] propanoi ¢ acid N

R (2)

A'is a phenyl or a 5 or 6-membered heteroaryl ring;

R, is hydrogen or up to three substituents independently selected from halogen, C;.

gyalkyl, Cus)cycloalkyl, C-syalkoxy, Cpiecycloalkyloxy,  trifluoromethoxy,
15  difluoromethoxy, trifluoromethyl, cyano, nitro, optionally substituted piperidine,

optionally substituted pyrrolidine, optionally substituted phenyl and optionally

substituted 5 or 6 membered heteroaryl rings;

when R, is phenyl, piperidine, pyrrolidine or a 5 or 6 membered heteroaryl ring it may

be substituted by up to three substituents selected from halogen, C.gjalkyl, C.
20  galkoxy, trifluoromethoxy, difluoromethoxy, Csecycloalkyl, trifluoromethyl and cyano;

R is hydrogen or up to three substituents independently selected from halogen, C..

salkyl, C4jalkoxy, trifluoromethoxy, difluoromethoxy, trifluoromethyl and cyano;

Rz is hydrogen or halogen;

Z is C.eyalkyl which is optionally interrupted by N or O and is optionally substituted
25 by halogen or methyl.
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253- (3- Chl or 0- 5-{544- phenyl -5-(trifluoronethyl)-2-thienyl]-1, 2, 4-oxadi azol -
3-y11-1 indol-1-yOpropanoic acid

3- (4-{544wBheosyd74&1 (tri fl uoronmet hyl )-2-thienyl]-1, 2, 4- oratiERz@7A84191} - 114- |
ndol - 1- yppropanoic acid 30

344- (5-{ 32Chl 8T s dubnb” bff kaHRuRMRY NP Xy RieRy kibaily 2céspd @fiOhersoy 1) - 1H 1 n
dol - 1- yI]Eﬁo panoi ¢ acid

344- ( 5- { 3waRlesy. o- 4- [ ( 1- net hyl et hypoxy] phenyl1} -1, 2, 4- oxadi azol - 3-y1) - 1Hi ndo

| -1- 35yl R il
344- (5-{5- %L § F@gﬁgﬁ Glska)1aer{ I)oxy] 3-pyridinyll-1,2,4-oxadi azol - 3-y1) -
1H- i ndol - A-is $nignyt. G pE:D%ﬁfWHand or

3-[5-( {ﬁ Lo teb ébé‘fﬁ&éﬂfé SbiR¥el o RBRYY} C Lafkofly, BrafhRFGheyQ- 1H 1 ndo

| - 1-yl propan0|c aci
(5- {5 [ 4- ppiéamally. 5-gubstitiledor ehemyhy | YopRonatly engubjstituted 4-qylatiexykol c®np11- 1H i nd

0l-1- Aace
103- [ 3- brf{'rfr@?"%ﬁ*eq“’% 2RI DP e, AT PR e Ry PR SR oheny 1] 51 Y940 kadi azol -

-y0- 1H |ﬁdsﬂlkﬂaw PeowVi ¢ aci d

5 [5 (5- {ﬁ (gt} ggp Rieh: &Qﬂomethylethyl)oxy]phenyl} 1, 2, 4- oxadi azol - 3-y0- 1H-i nd
ént anol'c aci d

4 [5 (&l sysragen qrmlogem Bpd/et hyl ) oxy] pheny1}-1, 2, 4- oxadi azol - 3-y0- 1H i nd

ol - 1- Y']E%@‘ w\w h tionally jnterrupt N d tionally substituted
4- [ 5- (5- {3- chiaFoYn P el SoPireet InT TR Pheny1y-2192° 2Phonaly SYaT ™4y 0- 11+ i nd
i d

ol -1- 20y|oy erar%rr@t
(2S)-345-(5-{3-chl oro-4-[(1-met hyl et hyl ) oxy] phenyl}-1, 2, 4- oxadi azol -3-y1)-1
H i ndol -1- y1]-2-met hyl propanoi c acid
252, 2-di met By1- 3 P(sommmd;ﬂﬁ%mwdfsmt rifluoromethyl)-2-thienyl]-1,2,4-oxadia
zol - 34y¢1) - 14 i ndol - 1- yOpropanoi c acid
345 (5 {3-Chloro-4-[(1-methyl eth éoxy] henyl}-1, 2, 4- oxadi azol - 3-y1)-1H i nd

- 1-y1] - 34525-pt-pheryyl- @-ét‘,nﬂypr@@gmf/ tg@inm oxadlazol 3-yl}-1H-indol- 1-
444 (5-{3g ?éf o‘f’c adid- met hyl et hyl ) oxy] phenyl) 1, 2, 4- oxadi azol - 3-yl1)-1Hi ndo
| -1- yI]bﬁ anol c acid
345- (5-{3-cyano-4-[ (1- met hyl et hyl ) oxy] phenyl) -1, 2, 4- oxadi azol -3-yl)-1H i ndo

| - 1- 35yl bRE opeNehor 8 thylethyl h 124 d ol-3-yI)-1 Heindol-1;
sad. (o 5t oosmet [zl TTe ey IRhenylL 1 2,4-oradiazol Syl bindok 4 ) ki ndo

1- 1- 30 ] pyitserasior 2ad

3-[3-Chloro-5-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1H-

indol-1-yl]propanoic acid

25  3-(3-Chloro-5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-

indol-1-yl)propanoic acid

3-(4-{5-[4-Phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
yl)propanoic acid

30
3-[4-(5-{3-Chloro-4-[(trifluoromethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-

yllpropanoic acid

3-[4-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
35  yl]propanoic acid
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(4-{5[2-(trifluoronethyl)-4-biphenylyl]-1, 2, 4- oxadi azol - 3-y1}-1Hi ndol - 1-
) propano 5ic acid

(4- { 5] woyodsaitesey1- 3- (tri fl uoromet hyl ) phenyl] -1, 2, 4- oratiERz@7A84194} - 1H- i n
| -1- yl)propanoic acid

103-(4-{5 A= | I xadi azol -
3y1)- 1h é‘h%ﬁ ﬂ‘& ?ﬁ%?ﬁg@gﬁ%ﬁg%glg%)(yﬁ Bl kdRyeTet hykddpienyl):-1h-hdér R

[ 4- (5-{3- an@@&mquq - met hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y1) - 1Hi ndol
-1- yl]acetic acid 15

[4-(5-{3-cyano-4-[(1-nethy IethK ﬂﬂhen yl}-1, 2, 4- oxadi azol - 3- ylf 1H i ndol-
1- vyl ] aceBile(&3-ehloro-4-[(1-methylethyl)oxylphenyl}-1,2,4- oxadiazol-3- -yl)-1H-indol-1-yl

3-(4- {§[2pK;%H@590% (trifluoronethyl)-4-biphenylyl]-1,2,4-oxadiazol -3-yl}-1
Hindol-1 5 ) propanoi ¢ acid

4-14- (5-{3- chloro 4-1 (1- met hyl et hypoxy] phenyl1} -1, 2, 4- oxadi azol -3-yl1)-1Hi nd
ol -1- vyl ] putaMC

250 4 (50 S e B B e 2 TR S T 3 B98I 5.y ) - 1w
-indol - 1- a§ifl] but anoi ¢ aci d

444- (5-{5-chl oro-6-[ (1- et hyl et hyl ) oxy] - 3-pyridinyl}-1, 2, 4- oxadi azol - 3-y1) -
1H i ndol-1- yl]butanoic acid 30

4-(4- {Qs[ 431 rgmo-éwﬁ chlpieot-tiwneidylgthphaxyinbgpyl}-1.2,20xadipeatd-ydH-3- y1} - 1H-i n
dol -

4- (4- {5[2 ???P? uoronet% ?) 4- bi phenyl y1] -1, 2, 4- oxadi azol - 3-y1}-1Hi ndol - 1-
yl ) but anoi ¢ 35aci d

3- (4- {5[45([5@5 gazbm&é)ar R1hdthyfidtHATRIBhBMI) PEoMbhiatos-f-aKarbga0! - 3- Y1} - 1Hi
ndol - 1- yO noi c ac

404-{ 445- ¢! §@@6uﬂm{[(lR) 1- met hyl propyl ] oxyl pheny1) - 1, 2, 4- oxadi azol - 3-y1]
-1Hiyglol- 1-yllbutanoic acid

4-{445- (3-cyano-4-{[(1S)-1- et hy Ryl]ox¥ phenyl) 2, 4- oxadi azol - 3-y1] -1
H i ndol- 4-I84%- b’i;gfg{q@rdc[(a-@pthylethyl)oxy]p enyl}-1,2,4- oxadlazol 3 yI) 1H- |ndoI 1-

53-(4- {5[%lﬁﬁﬁ%ﬁgﬁz&l pi peri di nyl ) phenyl] -1, 2, 4- oxadi azol - 3-y1} - 1H-i ndol - 1-
yI)propan0|c

3
yl
3_
do

4-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
20  yllbutanoic acid

(2S)-3-[5-(5-{3-chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
yl]-2-methylpropanoic acid

25  2,2-dimethyl-3-(5-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}- 1H-

indol-1-yl)propanoic acid

3-[5-(5-{3-Chloro-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-yl]-
2,2,3-trifluoropropanoic acid

30
4-[4-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-

yllbutanoic acid

3-[5-(5-{3-cyano-4-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
35  yl]propanoic acid
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acid

3-{4-[5-(4-cycl ohexyl- 3-et hyl phenyl) -1, 2, 4- oxadi azol - 3-y1] - 1Hi ndol- 1-yl | pr
opanoi ¢ aw0ad0dsi 74821 PCT/EP2007/064185
3-(4-{5[5-chloro-6-(1-pyrrolidinyl)-3-pyridinyl]-1,2, 4-oxadi azol - 3-y1}- 1Hi

ndol - 1- yh)propa .

444- (5- {3 tg?gér)rg‘ﬁ ?146‘%9?’ e Ry e g e ki A7 %3y 1) - 1H i ndlol
-1- 15Abuvlmgﬁ>@oarcaqud

4- (4-{5[ 3-chl oro-4-(2-net hyl propyl ) pheny1] -1, 2, 4- oxadi azol - 3-y1} - 1H i ndol -

- yObutanoic acid

203- ( 4- { 53442 Ititthprgmelby i binhenyly i1 wot-exasianpl-$ phiehiyy Inploli -2 )eropansdi azol - 3-y
11- 1H-4 nd@ly.q4l- yOpr opanoi ¢ acid

4- (4-{5[ 3-cyano- 4- ( 2- et hyl propyl ) phenyl] -1, 2, 4- oxadi azol - 3-y1} - 1Hi ndol -
25yl ) but anoi ¢ aci d

4- {4- [5- (B-6YRDReAt1MoRNEDIHb orletRy kARt 270beaAarbls Jiiaaderl-y! | but anoi c

3- ( 3- Chl oVlprargreidagitheny 1- 5- (tri f | uor omet hyl ) - 2-t hi enyl ] - 1, 2, 4- oxadi azol - 3-
y11-1 H30i ndol-1-yl) propanoi c acid

3-[3-chl or o- 5- E 3 chl or o- 4$£Btr|fluorornethy?o§¥1 phenyl | -1, 2, 4- oxadi azol -
3-y1) 10 HBi({%H b -@eﬂwlqtbylm -griflyorarmeihyl)phenyl]-1 oxadlazol 3- yI} 1H-

353- (3 chh@5p1§ &gpéﬁm&gggro 4- (propyl oxy) phenyl] -1, 2, 4- oxadi azol - 3-y1HH i n
dol - 1- yOpropanglc acid

3-(3- chloro 5-{5[ 3-chl or 0- 4- (net hyl oxy) pheny1] -1, 2, 4- oxadi azol - 3-y1}-1Hi nd
ol -1- yOpr C }

3- (3- chi ogf‘”?ggfgﬁgmﬁét%eyth%extw)“y{ph?w' edazp SHEANG S 4. oxadi azol -
3-yl) §th 1- yppropanoi c acid

53- (3- chi gy {éc{yéLénqnl ARy AtHyRbbIRRY L RNE Ak didz R a4 PHadigRr ) - 3-y1} - 1H-i nd

ol -1- yOpropan0|c
343- chl or BlBeticagid- cyano 4-[ (1- et hyl et hypoxy] pheny1}-1, 2, 4- oxadi azol - 3-y1)
-1Hi ndol - 1-yl ] propanoi c acid 10
3-(3-ch|oro-5-{544-nitrQ-3-(trifIuoroneth | ) phenyl] -1, 2, 4- oxadi azol -3-y1}-1
H- i ndol - 13-(§-dduererZ(tafiiompmethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-

343- cﬂjor9u§o§§“§£5&@Ioro 3-[ (1- net hyl et hypoxy] pheny11-1, 2, 4- oxadi azol - 3-y1
) - 1H151 ndo 1 | propanoi ¢ acid

4-[4-(5-{3-chloro-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-

yllbutanoic acid
25  4-[4-(5-{3-chloro-4-[(trifluoromethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
yllbutanoic acid

4-[4-(5-{5-chloro-6-[(1-methylethyl)oxy]-3-pyridinyl}-1,2,4-oxadiazol-3-yl)-1H-indol-1-
yllbutanoic acid

30
4-(4-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
yl)butanoic acid
4-(4-{5-[2-(trifluoromethyl)-4-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-yl)butanoic
35 acid

3-(4-{5-[4-(methyloxy)-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-

yl)propanoic acid

40  4-{4-[5-(3-cyano-4-{[(1R)-1-methylpropyl]loxy}phenyl)-1,2,4-oxadiazol-3-yl]-1H-indol-
1-yl}butanoic acid
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3-(3-chl oro-5-{5[ 6- (et hyl oxy) - 3- bi phenyl y1] -1, 2, 4- oxadi azol - 3-y1}-1Hi ndo
-1- yOpropanoic acid

203- ( 5- { 5y 6-20d4sra7hs20u0r onret hyl ) - 3- bi phenyl y1] - 1, 2, 4- oxadi azoleP3e0705418%+ | ndol -
1-y1) propanoi c acid and pharmaceutically acceptable salts thereof. 254.Use
of a compound according to any one of clainms 1 to 3 for the treatnent of
condition I er i t rding to
Claim 4 e e BT e e Rty By Bhoh g TR bR gL AT e
aut0|nnunéyﬂb@@a@@§9@chronlc i nfl ammat ory dlsorders, ast hma, 30
inflammat ory neuropathies, arthritis, transplantation, Crohn's disease,

ul cerative colitis, |upus erythenat05|s psoriasis, ischem a-reperfusion
injuryd  séi(f-doideburs(T-aineridinbphenyiist adtaediazold-wEAHdadakd slsrameasicwi t h
angi ogene8¢id, vascul ar di seases, pain conditions, acute viral diseases,

i nfl ammat ory bowel conditi ons, insulin and non-insulin dependant di abet es.
35 6. Usé{ateot-endniexd- Tethylrhany!vhadigradineolSoyibi iinstel- il ¥ IaipPrengit e

scl erosi s YO 20081074821PCT/ EP2007/ 064185 7. Use of a conpound accordi ng
to any one of clainms 1 to 3 to manufacture a nedi cament for use in the
treathent of conditions or disorders nediated by SlPl receptors 5 8. Use
accor di g sk (E1ALTbeb.6- 15 Rilink NS i ABHYI-h 2h-Bladili-8R5 91 HIMLbLA! € sclerosi s,
aut oi nmune dlseases roni c | hflanmmatory’ di sorders, I nfl anmat ory
neuropathV@%ODQHQQﬁ¢Q|s, transpl antation, Crohn's dlsease, ul cerative
colitis, lupus erythematosis, psoriasis, ischema-reperfusion injury, solid
tunours, and tunmour 10 netastasis, diseases associated wth angi ogenesi s,
vascul ar dil4€a§Ekroned- H 1eenibylethihexylnhenylk 1 2i4-axadifizebybd H-indel lammat or y
bowel 1£0n oo sulin and non-insulin dependant diabetes. 9. Use
aCCOFH?HQQy%hC|aI%$@ wherein the condition is multiple sclerosis. 15 10.
A pharnaceutical conposition conprising a compound according to any one of
clainms 1 t int isorders in
manmal s i Ec? E%E%éhlg@h‘{urpj mgg‘yQPO%r)sg‘%\ng Zr% I;(%(E:Ig%w\?l y{!l}oﬁlerwgll qul receptors.
12. A netMWﬂﬂ@ﬂNQ@@étnent according to claim11l, wherein the condition is
multiple sclerosis. 25 30

20  3-(4-{5-[4-(2-methylpropyl)-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indol-
1-yl)propanoic acid

4-(4-{5-[3-cyano-4-(2-methylpropyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-
25  yl)butanoic acid

4-{4-[5-(2-cyano-4-biphenylyl)-1,2,4-oxadiazol-3-yl]-1H-indol-1-yl}butanoic acid

3-(3-Chloro-4-{5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-1,2,4-oxadiazol-3-yl}-1H-
30 indol-1-yl)propanoic acid

3-[3-chloro-5-(5-{3-chloro-4-[(trifluoromethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1H-

indol-1-yl]propanoic acid

35  3-(3-chloro-5-{5-[3-chloro-4-(propyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1 H-indol-1-

yl)propanoic acid

3-(3-chloro-5-{5-[3-chloro-4-(methyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-

yl)propanoic acid
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3-(3-chloro-5-{5-[4-(methyloxy)-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yI}-1H-

indol-1-yl)propanoic acid

3-(3-chloro-5-{5-[3-chloro-4-(ethyloxy)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-

yl)propanoic acid

3-[3-chloro-5-(5-{3-cyano-4-[(1-methylethyl)oxylphenyl}-1,2,4-oxadiazol-3-yl)-1H-

indol-1-yl]propanoic acid

3-(3-chloro-5-{5-[4-nitro-3-(trifluoromethyl)phenyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-

yl)propanoic acid

3-[3-chloro-5-(5-{4-chloro-3-[(1-methylethyl)oxy]phenyl}-1,2,4-oxadiazol-3-yl)-1H-

indol-1-yl]propanoic acid

3-(3-chloro-5-{5-[6-(methyloxy)-3-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-

yl)propanoic acid

3-(5-{5-[6-(trifluoromethyl)-3-biphenylyl]-1,2,4-oxadiazol-3-yl}-1H-indol-1-yl)propanoic

acid

and pharmaceutically acceptable salts thereof.

4. Use of a compound according to any one of claims 1 to 3 for the treatment of

conditions or disorders mediated by S1P1 receptors.

5. Use according to claim 4, wherein the condition or disorder is multiple
sclerosis, autoimmune diseases, chronic inflammatory disorders, asthma,
inflammatory neuropathies, arthritis, transplantation, Crohn’s disease, ulcerative
colitis, lupus erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, and
tumour metastasis, diseases associated with angiogenesis, vascular diseases, pain
conditions, acute viral diseases, inflammatory bowel conditions, insulin and non-

insulin dependant diabetes.

6. Use according to claim 4, wherin the condition is multiple sclerosis.
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7. Use of a compound according to any one of claims 1 to 3 to manufacture a
medicament for use in the treatment of conditions or disorders mediated by S1P1

receptors.

8. Use according to claim 7, wherein the condition or disorder multiple sclerosis,
autoimmune diseases, chronic inflammatory disorders, asthma, inflammatory
neuropathies, arthritis, transplantation, Crohn’s disease, ulcerative colitis, lupus
erythematosis, psoriasis, ischemia-reperfusion injury, solid tumours, and tumour
metastasis, diseases associated with angiogenesis, vascular diseases, pain
conditions, acute viral diseases, inflammatory bowel conditions, insulin and non-

insulin dependant diabetes.

9. Use according to claim 7, wherein the condition is multiple sclerosis.

10. A pharmaceutical composition comprising a compound according to any one

of claims 1 to 3.

11. A method of treatment for conditions or disorders in mammals including

humans which can be mediated via the S1P1 receptors.

12. A method of treatment according to claim 11, wherein the condition is multiple

sclerosis.
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