WO 2007/034325 PCT/IB2006/002727 1 Carboxamide derivatives as
muscarinic receptor antagonists This invention relates to compounds of
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ave the meanings indicated below, and to proces8e&/Hii06/002727-
intermediates for the preparation of, compositions containing and the uses
of such derivatives. Cholinergic muscarinic receptors are members of the
G BIRE e B B FEATNPT PO BFRe e further divided into 5
subtypes, M, to Ms. Muscarinic receptor sub-types are widely and
differentaiy: eqwessedinuthe dodyrbenasave been cloned for all 5
sub-types and of these, MI, M2 and M3 receptors have been extensively
pharmaolcbl ally characterized in animal and human tissue. M1
receptots_are‘expressed in the brain (cortex and hippocampus), glands

and ir}g e ganglia of sympathetic and parasympathetic nerves, M2
receptorss >

the syriay z

.@. in thegdrains glandgiand smooth muscle. In the airways,
stimutation of M3 receptors evokes contraction of airway smooth muscle
learling e horshecensirigian. WhiieAdeRRUeN0aNG M3 (REERIAN,
Stpalpn seges B AT MUGHS SECelon Bading (q 0cleaser o
sa%vatlon. M2 receptors expressecf on smooth muscle 20 are understod
ervatives, . . .

to be pro-contractile while pre-synaptic M2 receptors modulate
acetylcholine release from parasympathetic nerves. Stimulation of M2
recaptre CRpESRB (PRI FeaitrrodtideCoTatceniad Shereaser-family
loaue actifgrargtsd it ardgoaistd drdaddddmrithesrmnagermgnt afe widsly
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(ipraseomilim, kinideshaseh e kR elentxiironiMm-BreRldedRRA AR in
lo QQ@H%&%M&B‘rmar@eﬁ@%@'%é%%ﬂ%‘é b?ElP.%&t&Q gﬂ@ﬂéﬁﬂ&%mpus),
Praduce.hrongRodiiation, févrl.%’é’é{fé’ﬂé igled administration. In @fd UHONI0 e
. ; d .

Im&%?é{s%gg%g]g?”%gﬁrg{%ﬁ;&g VS%}UES, anti-muscarinic use in ni

ro
obhctive pulmonary disease (COPT s BeLBS ST IR iR P6vaTRMie
in'Iréatth 9§f5f(ﬂs GG DPIRESED /R L Fain HESTH ehea oM tieswities
di SR ST SE X fiecRse StSKes RoTachUy, 2itmiftmat Ioreys territs to
expesnrectetirtigs cabiisié dhtgivastgidndalds ooiatedsivithadffe tisessehiiaig dmy
mowths sconBiipaditn, imydlsiasibsalvitany retentnor{albpredonirapdy muscie
mediataetsiadiioskadedi-Ma. keeepiershand tachysardiadnediated B¥ine

blagkadeof MaLaramtaish-AconumaMreRqitat.side-effectfallowing,. .«
mla%lggegtg@w%%yon of therapeutic dose of the current, clinically used
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rt and long-acting muscarinic antagonists are used in the management of asthma and
CORD,; these include the short acting ageﬁts Atrovent® (ipratropium bromide)} and Oxiveni®
(oxitropium bromide) and the long acting agent Spiriva® (fiotropium bromide). These

. compounds produce bronchadilation following inhaled administration. In  additon to
improvements in spiromeiric vaiites, anfi-muscarinic use in chronic obstructive putmonary
disease (COPD) is associated with improvements in health status and quality of life scores.
As a cansequence of the wide distribution of muscarinic raceptors in the body, significant
sysiemic exposura fo muscarinic antagenists is associated with effects such as dry mouth,
constipation, mydriasis, urinary reteniion (all predominantly mediated via blockade of Ms
receptors) and tachycardia (mediated by blockade of M, receptors). A commonly reported
side-effect following inhaled administration of therapeutic dose of the current, clinically used



non-selective muscarinic antagonists is dry-mouth and white this is
reported as only mild in intensity it does limit the dose of inhaled agent

qui\é%)ﬂ Accordingly, there is still a need for improved Ma re

antagf;’ﬁs{%?s that would have an 5 appropriate pharmacolog(fyllﬁ%%w@mfw

example in term of potency, pharmacokinetics or duration of action. In
this context, the present invention relates to novel Ma receptor
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inhalation route. 10 The scientific literature discloses many compounds
havingiRymuseaRNiGireceRios-antAgenint Reibityarisimratier i example,
EE&%@Q@%M%%Q%&@!@WE&Q&%fﬂr%%PQ&&%}ngﬂaMa&l{hW@ ch
Rdgr%%tec}? Qct‘%dr%gﬁ% %tc%@xt tnél g%l? rven on G grféa ”r(}OX %ggpl"é:) apg' r
o é A

Th mveptl?n re % a compou rmula % :
Raéz :cu arFE erecﬁ\la ﬁ%r i%%%sds B%trﬁzouﬁ hgvg a
I\R'fafmﬁﬁ%%’cﬁ(ﬁr ?f SR BT aﬁﬁﬂ’“@@‘ﬁf@%@ﬁf%%é@ﬁ%ent points, **
being linked to the oxygen, R2 and R™ are methyl, or, where A is a group
off e v ifiNietaiuR 2isgind <R Bmagpalsortdgetiardoustarith Hreptarcaatem
teatiichhsheystreolinkat e E2boayotope otanessi Bghruigs®abrkiu=A' IS
selected from WO 2007/034325 PCT/I82006/002727 3 a) phenyl

halg ﬁb : C,-C4)alkyl and phenyl optionally
subs [ +: ) naphthy ptionally substituted with | or 2 groups
independently selected from halo, ON, (L,F3 OR4, SR4, OCF3 and

(G vOBhYRphos:ey Aydresen ameniblezed dvioyeliciareraistie freterocyclic
group, containing from 1, 2 or 3 heteroatoms independently selected from
Ori& onddicaitkhete oaygitgreun-heng

A ——0—(CH,), —A"

R3 (i)

wherein,
-R'is CN or CONHy;
- Ais seleciad from

wk
* NO’” « N * i
’ ; or

wherein * and ** represent the attachment points, ** being linked to the oxygen,
-R¥and R® are methyl, or, whare A is a group of formula

* N<>-m

R® and R® may alsc together form with the carbon atom to which they are linked =z
cyclopentans ring;
-pisDort,

- A'is selscted from
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. benzoxazo 1 Pr(—fﬂfdea

optionally substituted with 1 or 2 substituents independently selected from
OR4, (C1- C4)alkyl and halo; R4 is H or (C1r-C4)alkyl; 10 or, if

Eg% éorlate the pharmaceutically acceptable salts or solvates thereof. In

f&t&Above general formula (1), (Gs-C4)alkyl denote a sttigReHAR

branched group containing 1, 2, 3 or 4 carbon atoms. This also applies if
they carry substituents or occur as substituents of other radicals, for
exarﬁb?@%w@@geﬂa@4§m§wadf@ars 2N E SrepTaeAPradRtl s Eetcirom halo,
Exarfp |65 oPEUifIOTC:- C4T ol rditkdsy bxsionathsdbeitegl wepropyl,
Iso-promphindbutidnalg eubsitylec et buty 12 tpstibutdepedixamplesief suitable
O- (G diralkyd*radicalsraradmettigays; ethoxy, n-propyloxy,lso- propyloxy,
n- bluctiylwagsé@ %&gﬂm b%:?&l@&?ﬂ%@{@@%ﬁ{k%&@’%m:?ﬁﬁmL?% ?
or e I ic ogyclic group, containin
or 3 e SR PR OB Dot e

isoindo 'P}ﬂa umcﬁimefjjsb”&umo N %’ go‘?ﬁ*ﬁaﬁ?ﬁp%‘gﬁrgpfzﬁﬁ?ﬁﬂ)ﬁam OR (©r

ben Henzothienyl, quinazolyl, quinoxalyl, phthalazinyl,
beﬁz@ﬂﬁi‘&i%i;ﬁ#%ﬂzoxazolyl benzisothiazolyl, benzisoxazolyl,
ben#irnpcmraty it oarobk ez atreazoly kdbenzokathiainolyds.
benzisoxadiazolyl, benzothiadiazolyl and benzisothiadiazolyl. 25.
Preferred 8@6&&&@@!@%@1})@-@1%%%@&J“&?%ﬂﬁ%&lfr?cg@Mﬁe@rﬁ%up
3@5&4;&&@5@@ sQ@aQ?ngFéﬁ%QéMr% fﬁggeﬁug&pxé [pa%zggmew B0 DO A
zgxaz icu

o s R PR o ol s
ana |05xa"?5resf [ PSEPREIG GreElss 3?8%?6?8”8%& 8}5’%%9’%‘%@0&@@%” buty,
SRS Mo FRATIEY): Srerirahelintbihife Bites Jrieturiietheir methoxy,
pFREPRERSPEYIeKG Fotiormiregy detfibiionsabeiwafesrautyBs BréfetaijoRR . is
CONH2. Preferably, R4 is H or CH3. Preferably, A" is phenyl optionally
sakstijlstad ath dm2naed greppsdodepaneeniiisslasiadnirany Focl, £F3.
Otdhefdidna, RcF3aatCrR Motspreferbly \Asis RSY! g&ﬂm" yinol
SHQ&HUYWC{ MHQG LP£:§!9r8H5%ﬁz’J%Q ?”%‘QFQ%;%%E? Ctlesgbgrg) %/e&g %u}naioé !

OGH3, QC 07/034325 PCT/IB200
q ergl h%j%aﬁ[g F/%%‘?é%&illy subsiti u‘féd ﬁswmiﬁ"! 5”55?)’7673“’%5

benz;m: a R gzﬁn 'ﬁ yére rﬁwadlﬁ%cgybreféaﬁrggoxadtazotyt
ePﬁB@mﬁ?@ﬁ?'ybﬁ’éﬁ@e@'ﬁ?tHﬁ%ﬁF@F preferred embodiment, p is 1.

Preferred & or 10-membered bicyclic aromatic heterccyclic groups ars benzoxazoiyl,
benzothiazolyl, benzofuranyl, benzothienyl, isoquinoiyl and guinoiyl. Benzoxazolyl s
particularly préferred,

Halo denotes a halogen atom selected from the group consisting of fiuoro, chiore, bromo and
jodo. Preferred halo groups are fiuoro and chiaro.

in the above compounds of formuiz (I} and in the intermediates useful for their praparation,
the following definitions are praferred:

Preferably, R’ is CONH,.

Preferably, R* is H or CHa.

Preferably, A' is phenyi optionally substifutad with 1, 2 or 3 groups independently selected
from I, Ci, CFy, OH, OCHs, OCF;and CHs. More preferably, Alis phenyi optionally
substituted with 1 or 2 groups independently seiected from F, O, CFa, OH, OCH;, OCFsand
CHa.



In a preferred embodiment, the compound of formula (I) wherein A is a
group of formula *N has the below (R) configuration: 4\ 0-(OH2)P -A' R'
NC R2 R3 10 in a preferred embodiment, the compounds of formula (I)

- WAHBYEIR225s a group of formula N O has the below (S) conHgarEatoms/R2727

10

50-(OH2)p -A' Ni/ R2 R3 15 Preferrdd compounds according to the
invention are: 5-Methyl-5-[(3S)-3-phenoxypyrroiidin-1-yl]-2, 2-dipheny |
hexamebijtriéls naphthy! optionally substituted with OH,
5-MethylySA (RS irznbenoxypyrrolidin-1-yl]-2,2-diphenylhexanamide;

5- ﬁ@g%\ﬁdz(gng);samngﬂgxypyrrol|d in-1-yl]-2, 2-diphenylhexanenitrile,
5- Mg bé%!ar?eé@ gﬁgnpp ) OXYPYITo lid i n-1-yl]-2, 2-di p henyl hexan ami

56?(??%3“?(%@&%?% SRIBHBHER Soyrrolidin-1-yl]-5-methyl-2,2-diphenylh
o S SRR e RYPHER 85875y G KA 5o ARGl p

enyl namide; 5-[(33)-3-(3-Hyd
roxyphenoxy)pyrrolidin-1-yl]-5-methyl-2,2-diphenylhexanamide;
5-[(3R}-3-(B enzyl oxy)pyrroli din-1-yl] -

5-methybad-gipbhamylhaxanenitrile;
5-[(3R)-3- enzyloxy)py.rrolidin-1-y|]-5-methy|-2,2-d iphenyl h exan amide;

ethyl-2,2- dlphenylhexa tr|Ie
B r]’I‘:Z‘%Z-Pnethyl 2,2-diphenylhexanamide;

5-[(35);3-(Benzyloxy)pyrralidi U
5- [(3 3={3-Me xyheno y)pyrrolidin-1-yl]-5-methyl-2,2-diphenylhexan
’ yphenoxy)pyrrolidin-1-yl]-5-methyl-2,

-5-[(3S)- 3 -(3- methylphenoxy)pyrrolldln -1-yl]-2,2-diphenylhexanam

Id%‘ ﬁrLgerr m(b § Ben%g)ég'n%%ugdgl%yrmé’a 8)"»9!"&@:%?1%'\];355g}'gt}g]&fgfmuia
iphenylhexanamide;

© b- [(3 ) ¢4-Chlorophenoxy)pyrrolidin-1-yl]-5-methyl-2,2-diphenylhexanam

15

20

|de S)-3-(3-Bromophenoxy)pyrrolidin-|

-yl]-5- methyl -2,2-diphenylhexanamide;
S-T@%BG[WIFW@%"BﬁenyI-4-yI)oxyjpyrroIidin-I
-yl}-5-methy-2,2-diphenylhexanamide; 10

5-{(39)-3 Hydroxybiphenyl-3-yl)oxyjpyrrolidin-1-yl}-5-methyl-2,2-diphe
nylhexana ; o%(CHz)p —

T

Preferred compounds according fo the invention are;
5-Methyl-5-[{38)-3-phenoxypymrolidin-1-yil-2, 2-diphenylhexanenitrils;
5-Methyl-5-[{38)-3-phenoxypyrrolidin-1-yl]-2, 2-diphenyihexanamide;
S-Methyi-5-[(3R)-3-phenoxypyrrolidin-1-yi}-2, 2-diphenyihexanenitrie;
5-Methyi-5-[(3R}-3-phenoxypyrrolidin-1-y[}-2, 2-diphenylhexanamide;
5-{{38)-3-{3-Methoxyphennxy)pyrroIidinm1myi]-ﬁ-methyi-z,2-diphen'ylhexanenitrﬂe;
5-[(38)—3—(3-methoxyphanoxy}pyrroiidin—%yi]-ﬁmefhyl-z,2-diphenylhexanamide;
5-{(3S)-3-(&-Hydroxyphenoxy)pymolidin-1-yl}-8-methy -2, 2-diphenylhexanamide;
5.1{3R)-3-~{Benzyioxy)pyrrolidin-1-yll-8-methy}-2 2.diphenylhexanenitrile;
B-[{3R)-3-(Benzyloxy)pyrrolidin-1-yi}-5-methyi-2 2-diphenylhexanamide;



Worﬁ?[égg 433 BS) -3-(4-meth oxyphenoxy)pyrrolidin-l-yl]-5- metﬁ I
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5-{(38)-3-[(6-Hydroxy-2-naphthyl)oxy]pyrrdlidin-l-yl}-5-methyl-2,2-dipheny
Ihexanamide;
3 -(2-Hydroxyphenoxy)pyrrolidin-1-yl]-5-methyl-2,2- dlg%heggllhexana

GEIB ey
lhexa n am ide;

5-[(3S)-3-(4-hydroxyphenoxy)pyrrolidin-1-yl]-5-methyl-2,2-diphenylhexana
n@'raés,)i%gBanzylcxy)pyrroiidin—ﬁ—yl]~5ﬂmathyl~2,2—diphenyihexanenétrile', :
55[(3S)33Bezmifhmyrmdtinyi-phemeky)pyrrohidimitgagdmethyl-2, 2-diphenylh
exgsrarsHde)ethoxyphenoxy)pyrrolidin-1-yil-5-methyl-2,2-diphenyhexanamide;
55l(B8R)s 3 (rdsilluacasiviaRangxyiryoligindayhSanating 2,2
dHQGﬁA”;)/HW @—Q'Hélﬁyl henaxy)pyrrchdm—ﬁ -yl-2,2-diphenylhexanamide;

5 gaﬁgggzm%t RN EOUe ¥l RO 2 agliphenyih

@EQ)%A' R AR TR DSBS R AR TS BN Ethyl-2,2-diphe
iy 22 dohe
[55EpREBH @Mbﬁ@ﬂyﬂﬁgﬁm&m@@mg@l} -G-methyl-2,2-diphenyihaxanamide;
S5[(3S) 3363 dystokibymatiyiphendxy )y roliir:2-9ih&whethydsad@:-diph
ebyhbexanaicr-asid-rapateioxypyrrolidin-1-yl-5-methyl-2,2-diphenylhexanamide:
5:[(38): 3 Frhndisd metihRnaradymy HelidRyldimarmethyl-2,2-diph
°gy lyls) %@%&9 %.?Jg}ﬂ CrrohehiSS %%t@%@'?%lﬂ(&ﬁq{ﬂ%ﬂ%dpz; de:
j éo)@gc{%dg: %p%%%xygpgr&%ro gjr@f{%e\rkyi E)aWo ficin 1o %T -5-methyl-2,
B éir{y]'trﬁ(gs?gﬁgwié) Sr&?ayg)ﬁﬁralgm yi] 8- met dtpheﬂylhexanamiue
55[(@5);334@”%{ BT PP RN Y ABIIdA Sey e RietRy i 2-diph
eﬁi{ﬁh}@k@ﬁﬁ]@@@ﬁlyé@hm@gymyr@ﬁdin#-ylj~5~methyl~2,z-diphenylhexanamide;
(3837348 Gare-belnpeypyrphsnyonidnpyyictidatil-yi-GemethyidDidiphen
ybiexanpicraeick-aBmeg-phenoxy)pyrrolidin-1-yij-5-methyl-2,2-diphenylhexanamide;
55&%@)33{3(%@549@%EM%WPWW):B}lﬂﬁ%ﬂﬁmﬂzﬂi]:@m%h&z'gﬁﬁh
exan0|c acid amlde
eny%ﬁ .égé‘o:c? 5 YR RRe Dy oldin- oy R et 2-diRh

) 3 (2 -Chloro-3- Methoxy phenoxy)-pyrrolidin-1-ylj-5-methyl-2,2- -diph
eﬁ%”ﬁ)e%(é%ﬁd?&%{%ﬁ%* M@éy phahoxy)-pyrrolidin-1-yl)-5-methyi-2 2-diphenyi- I‘hexanoic
54¢98)is(2-Chloro-3-Hydroxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diph

© enylshexariaitcaicic 2 ayricey-WERNGFIOB4B 2B R CE1HB2006/C02 T2 7an6ic
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54€3Shide(4-Chloro-3-Hydroxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diph

e@ 3@ BN GGt RIS enaxy)-pysrolidin-1-yi|-5-methy!-2, 2-diphenyl-hexanoic  acid
-3-(2-Chloro-S- Hydroxy phenoxy)- pyrrolldln -1- -yl]-5-methyl-2,2-diph

e |
5%% e S Sl e s an S B TS 2 5
exanenltrlle
5 f[(fé?ﬁ)?f{—@‘@fﬂ@rM%%ﬁ‘?@i@ﬂﬁrﬁgW&@&Wﬁ@/M@H 22t 2-2hph
emyidaexanoic acid
8-[{38)-3-(4-Chioro-2-Hydroxy- phenaxy) pyrrofidin-1-yi}-&- methyl -2 2-diphenyl-hexanoic  acid

amide:;
5-[(38)-3-(2-Chioro-3-Methoxy-phenaxy)-pyrraiidin- 1-yi-5- methy -2 2-diphenyl-hexancic acid
amide;

5.1(38)-3-(2-Chioro-3-Hydroxy-phenoxy}-pyrrolidin-1-yi-5-methyl-2, 2-diphenyl-hexanoic  acid

amige;



amide;
5-[(3R)-3-(3-Chloro-2-Hydroxy-phenoxy)-pyrrolidin-1-y!]-5-methyl-2,2-diph
enyl-hexanoic acid amide; 10

W& 2(58§43283-Hydroxy-2,5-dimethyl-phenoxy)-pyrrolidin-1-y[F&HEHYIL 22
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iphenyl-hexanoic acid amide;

5-((3S)-3-(3-Fluoro-5-Methoxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diph
efyiBREk&notradidivaivtgehenoxy)-pyrolidin-1-yll-5-mathy-2 2-diphenyl-hexanoic - acid
54¢88)-3-(3-Fluoro-S-Hydroxy-phenoxy)-pyrrolidin-1-yi]-5-methyl-2,2-diph
enylsbexancieradyl:armeiy)-nyrrolidin-1-y-5-mathyl-2,2-diphenyi-hexancic  acid
sa(rc,?gg -3-(3-Methoxy-5-trifluoromethyl-phenoxy)-pyrrolidin-1-yl]-5-methyl-

Q%Qﬂh]gg)ﬁarﬁgtn %!Iﬁhencxy) pyrmlldm ‘E-yi}ns methyh-2 2—d:phen )-hl gxanenitriie
-3 én hl}%lle-l)%g\r)/%}wc ggg goro CPeF%yﬁjlﬁ) 1 Pg)%;tipy}/ Erg 1pkrenyl ixgnglceta
) -3-(3-Hydroxy-5-trifluoromethyl-phenoxy)-pyrrolidin-1-yl]-S-methyl-
2 g@ﬁﬁéﬁﬂbiﬁéﬁéﬁﬁ@)@@@%}d@mhdm 1yll-8~methyl-2,2-diphenyi-hexanoic  acid
54(88)-3-(4-Fluoro-3-Methoxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diph
enylsbexanioieraaic, ;atmeey-phenoxy-pyrralidin-1-yl}-5-methyl-2, 2-diphenyi-hexancic
5{6@5}@5 2-Fluoro-3-Methoxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diph
gﬁ@ %@ﬁ%@%%%ﬁgﬂh@%xy pyrrofidin-1-yl}-6-methyl-2, 2-diphenyl-hexanoic  acid
cﬁ 3-(4-Fluoro-3-H roxy phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diph
eny exanoic acid
51853 ‘ﬁij’o%*%‘“ﬁi&}f&’rh&?fﬂﬁérﬁ“é‘ﬁwd;}r?dﬁ%ﬁﬂ‘ 15 B EIRATSS- A
eflfexanoic acid amide; 30
5-HER)-3E 3 fyrrokyienaFox ) pynoiidinidng f8-frietiyr2220dipthenyl-hex
ametenadideamide; 5-{(3S)-3-[(3-Bromobenzyl)oxy]pyrrolidin-|
-yhiBrethyand-gipbamytrexanaRisie: pymolidin-1-yl-5-methy-2, 2-diphenyi-
513k alAygroxybiphenyl-3-yl)methoxy]pyrrolidin-1-yl}-5-methyl-2,2-

d
i T e o

rox hen metho yrrolldln 1-yl}-5-methyl-2,2 di
5%7 t"n'\’fg R%tg%}éy)[ AR (‘5' ﬁ%}WI 22~dxp¥eny -hexanoic  acid

‘ o@] ‘?ﬁrrolldln 1-yl}-5-methyl-2, 2-diphenylhexanenitrile;

5 {(S) BB YRR yBISREMRY IRt ORFDg BRI Bogny-hexanole  aci
[}-ridrethyl-2,2- diphenyihexanenitrile; WO 2007/034325
P ET¢H3 200810272y drdxpfi{@oxy)-pyrrolidin-1-yl-5-methyl-2, 2-diphanyl-hexancic  acid
Shdnld3'-Hydroxybiphenyl-3-yl)methoxy]pyrrolidin-1-yl}-5-methyl-2,2-
dl?%@ﬂnf)ﬁﬁgmlgﬁdmxy -phenoxy)-pyrrolidin-t-yi}-&-methyl-2 2-diphenyi-hexanoic  acid
armide;
5-{(3R)-3-~ (3~Hydmxy—banzyloxy)~pyrraildin-ﬁ-yl]~5-methy§-2,2~dlpheny i-hexanoic acid amide;
5-{(38)-3-[(3-Bromobenzyljoxypyrralidin-1-yi}-5-methy-2, 2-diphenvihexanenitrile;
5-{(38)-3-[(3"-Hydroxybiphenyl-3-yimethoxy]pyrrolidin-1-yl}-5-methyl-2,2-
diphenylhexanenitrile;
5-[{38)-3-(Biphenyi-3-yimethoxyipyrrolidin-1-yl}-5-methyl-2, 2-diphenyihexanenitriie;
5-{{38)-3-[(2'-Hydroxybiphenyl-3-yl)methoxyjpyrrolidin-1-yf-5-methyl-2,2-
diphenylhexanenitrile;
5-{(35}-3-{(4-Bromobenzyhoxyipyrrolidin-1-yi}-5-methyl-2, 2-diphenylhexanenitrile;
5-{(38%3{(3-Hydroxybipheny4-yimethoxylpyrrolidin-1-y{}-8-methyi-2,2~
diphenylhexanenitrite;
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5-{(3S)-3-[(4'-Hydroxybiphenyl-3-yl)methoxy]pyrrolidin- | -yl}-5-methyl-2, 2-
diph enyl h exanenitril e; 5

wH(35):3:((4Hydroxybiphenyl-3-y))meth lidin-1-.y1}-5-methyl-2,2
Hg %(exanyar:]?()j(g iphenyl-3-yhmethoxylpyrrolidin-1-.y %T/I%jl%()é 002727

5 -{(35)-3-[(2'- Hydroxyblphenyl-3-yl)n_§ethoxy]pyrrol|d|n-1-yl}-5-methyl-2,2-

diphenylhexanamide;

5588y =3 F A N R e BRIy Bratha 2y 1}-5-methyl-2,2-

10 ripMepARXasiamide; 5-[(3S)-3-(Biph enyl-3-ylmethoxy) pyrrolid in-1-y
|] e5iesp BHyA-Ply @achippheniysHiexaoxgomrotian- 1-yil-5-methyi-2,2- -
54pRE1LdnErlias0-3-hydroxy-benzyloxy)-pyrrolidin-1-yl]-5-methyl-2,2-dip
henyhexanagAide;vipneny-3-yimethoxylpyrroiidin-t- yl‘{ -5-methyl-2,2-

5&% ﬁe@n @Lo- -5-hydroxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diphe

%SEOW [@Weﬁwyg’f%%gﬁ r)??}ﬁdl?)y}r%’hsdm tiy 2]26 methyl-2,2-diph
é&té?ﬁ‘é?ﬁiﬂ %15
55{ @@}3@1F(ﬁHWVGWMﬁm%WV]ﬁWVDFrdih51‘ﬂ915°¥52|¥1ethyI 2,2-dipheny
|hémngirardasmide;
S4{aS)LBidrehenylphrogyy)pyiroligine tnyh)a:methyly B2atiphenyIhexana
MIQYBR)-3-(4-Fluoro-3- hydroxy banzyloxy-pyrrolidin-1-yl}-5-methyi-2, 2-diphenylhexanamide;

5& BB 3d3; 130 &WCHM 51%9%&‘)5%5504 igifrdyl-a %@é%%%klgﬁn@@he”
ey % ‘“3% RS ‘“i% %Q%%‘E*P e
heﬁb e ia V%"?WBYF{" s 8} i 8%?{%{%%%%
53¢ @@; %?HERXEFB@W{%% @ﬁW&frﬁwﬂﬁw AT thy -2, 2-diph
eyl adaitoetBEYRRPQIFEIdRoL 30yt aiowy-pliesoigyaremotd
I3RS threthpt-2nditiphereyiive andivirdey 18- (8RR} 23 -@Kenyhexanamide;
hiorer3axnethaxy sahenexyhepyyeoyrmolidin-1-yll-5-methy!-2 2-diphanyl-hexanamide:
lidipskndl-brmetyindidaadiphanynsxanamides.peta-R= &p@n@hﬂ%ﬁamrde;
r%i’(sﬁ gf@ﬁu% @ﬂy@?&%} eisrell ﬂrrrohdm 1-yl}-5- methyl -2,2-diphanylhexanamide;

%ﬁg} mtlhyo—g ?netgg%(hggeéﬁl‘gﬁx;%rr ; ;n ? gﬂ%m a]t_ 5{' é ?5d r%hew rle§anam|de;
3
5(

hehxoro ox enox ~pYE olcP ry 1-yl]-5-methy}l-2 2-diphenyihexanamide;

ﬁﬁﬁ@tﬁ&%ﬂ%‘?ﬁ%&?ﬁh@ﬁf@@&p&ﬁoﬁr@mw $i-gehsatigiandiBne
NYRER S ERTRITE XY S-HS R RITASMR STy 1 4dbfrimetiyl-2 2-diphenylhexanenitrile;
oFdpRie@xy3tpyaratidieroipydpByimetiiiz | 2chiphenyheiansmidenamide;
SH{BR)- B Ivkayclyoxyrére hiero-inenaxy) pyrsaticiy::y didrenpmetaykn@: diph
€RyY, M@@&W@y 4-cyano-phenoxy)-pyrrolidin-1-yil-5-methyi-2,2-diphenylhexanamide;
54 ésﬁa%&%aymﬁwwm%%w)@w@Igtmhaa}n%%m 72,2-diphe
n¥| %aa“frﬁhg% 3%)1&% b%n§§§o%?£y9%lbqnﬁ}goxé(gﬁggoélx&gnyihnxanam ide;

-yl] [-2,2 G}/

gg “m%gﬁeﬁ 8o bé’ %‘e J?ej‘aﬂeﬂ%hdm Lyl]-5- “methyl-2,2-dip

e%&ﬁﬁ?ﬁﬂ%’ oxy]plpend ~y1}-5- methyl 2- dtphenylhaxanem rile;

SM“eiﬂﬁwsﬁthmﬁH%xlm%wnM Simsthwtaiphiersinesaneitdle; 5-{4-[(3-B
rarifoliemadyoniyiidreridii-neyi}-B1nitrephReRadepirénylhexanenitrile;
5H{44 {3+ Hydroxybepipytioxypipedoiednik=methyl-2,2-diphenylhexanen
itriles (B-ddntBenzylexyppbardip: b-yildmeth=hardinhamdhexanenitrile;
35- 2- Q}wxﬁ;ﬁéenmﬁagefxmﬁﬁwa ds¥bgnerdiphpylnexanamide;

f %} SEEr%etﬁbT %Zpgrxmpﬁélr%ﬁ%;?g%%rr‘nwé’é Eefﬂy df r\%n%%ﬁ{%‘gﬁdm I
yah Snethyl-2,2-diphenylhexanamide;

5-[4-(2,4-Dichloro-5-hydroxy-phenoxy)-piperidin-1- yI] -5- methyl -2,2- dlphen
ylhexanoic acid amide;



WO 2007/034325 PCT/IB2006/002727 8
5-(4-(4-Cyano-2,5-difluoro-phenoxy)-piperidin-1-yl]-5-methyl-2,2-diphenylh
exanoic acid amide; 5-[4-(3-hydroxyphen

WO S Bis&tin-1-yl]-5-methyl-2,2- -diphepylhexanamid e; PCT/IB2006/002727

10

15

5-[4-(3-hydroxy-2-methylphenoxy)piperidin-1-ylj-5-methyl-2,2-diphenylhex
anamide; 5

5 f{ﬁ“[@scﬁwa&gﬁéﬁb%ﬁ‘gﬂnsxy)m*ﬁ%rtﬁwy%ﬁp@ﬁawhzlaywrsnmmmz 2-diptrith
yIRERanenitrile;
5{%{@hmdmymmﬁwldB—Wn&aﬁam}rﬁm&ﬁdmﬁbml}a&ﬂe,ethyI-2,2-diphen
ylbexanamistpe-ReiBriMeipmamhennatanstisngddlypne k2,
Zﬂ{@h@ﬂx}mi% Qe @eﬁﬁp%ﬂmﬁﬁ@%Wﬁgggenylhexanemtme

gg\%% éﬁ%}ml%m% %%x%ﬁ%&%i@&%?mlfjﬁ? dneﬁig hené[l"rl]elxﬁ, IP mf&

Xlox azg}g in %
AN VA e T 255'% ﬁﬁﬂ%‘?ﬁ amide;
O 2 T
5 ‘H%'fﬁW%“{&%F%’ﬁ’é}?y}%ﬂzfeﬂeﬁﬁiﬁﬂﬁﬁhzﬂél’i'rﬁwmih@xanam id e;
533 (Bavithoiarstiin byl feretidin 2dipheByimatngB2-diphenylhexanenitrile;
5-434eiethonypieneigyazetidinid-ytbametiyie?, 2-diphenylhexanamide;
15-Methyt-5-(3-phenoxyazefidin-1-y})-2,2-diphenyihexanamide;

54% (A mmmmxamtw% (S meihv2 2:iphsnyihexanamide;
5- J_ k—,}g{g n)%%(é( aze glgmetx}] 5 LEX?’ §é2 -diphenylhexanamide;
ro Xgmenozx azetdin- 1 - |pdehylhexanam|de

EI)AI{S Hioro: ?’ﬁ AT eno Za% E’d’y eanarnide;

in2 i%fﬁ %"’ﬁ?é‘ﬁ*?ﬁ??’?’?’lﬁ‘?ﬁﬁ@n ARE R e arylpgxanamide; ,
5-DrcibPE P RareRy e ptidnd i =rehdih21dphearheasthghie? -diphenylhexan

' arhigd2,42Qchloro-5-hydroxy-phenoxy)-azetidin-1-y}-5-methyl-2,2-diphenyihexanamide;
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S43a(a-Chicnor@zrmethyphpoanesiiazefipinmityllLemsibyiédndiptenyl-h
gz%sﬂgg}ﬁﬂo Sngeihcxy phenoxy)- azet;c;;?)- {~yl}-5- aet:;ii -2, I:i %pheni&fzé:%: leh h
Q- eﬁﬂ&ﬁ}% %9& @ﬁ idinel Y1} R G iphenyine
X%’E'&l‘@ﬁmé s{%yg%g*;l%%x% ydipy-phengzazeldin vl ety
gdc?é/xye'f)ém 8%?)5 i ‘”Tf yb]zg ?1%?!1 5508ipAEh S Rgxanoic
aQiP A 8“’ ~E-methoxy-phendxy)-azetidin-1-yl[-5-methyl-2.; dlphanyl hexanénitrile;
5 A (B BN - Rt BRI A bR RS hraM PR RiclRsk anydeh
e)’éa{ﬁéﬁqﬁhl@ﬁg:ydmxwphanoxy)~azatld%n-1~yl}-5~methyl-2,2—diphenyl—hexanoic acid amide;
5{33((2-Bﬁdm@-tﬁeﬁmhmeyep})emwyxﬁemmiﬁhmm-y,t}-ﬁpﬁ&ethﬁmzndi'z[éhenyI-h
EX%IBEa-RGHL AR y-phenoxy)-azetidin-1-yl-5-methyl-2,2-diphenylhexanamide ;

5»_{33(@ ﬁbam@ R RSP RAEHEr Y k- 3eme ;2. 2-diphenyl-he
2H| @ %ox phenox y-azetidin-1-yi}-5- eth 52 d:phen [ niteil

}Zg Ehﬁj oxy S%%GD eageotx cw ‘P 32”?9 thyl%i dlphengli}éi?n?midg%enyl n

5 33%4: ERJO(;? sgyﬁﬁmoﬁﬂ@ﬁ%% ety -gh: @W@YHW@%“@%henylhe
r{aﬁﬁlaléparc@ {?@aﬁuphenoxy) -azetidin-1-yl}-5-methyl-2,2-diphenyl-hexanenitriis

Iu%E%%ﬁﬁWP&WﬁWP&MRﬂWﬂW}I ﬁrm@vlhyﬁ’z?i@hmpfhmyﬁnedeanamlde
36-{3~(4-Fluoro-Z-hydroxy-phenoxy)-azetidin-1-y1}-5-methyl-2, 2-diphenylhexanamide:

5433(@-Chisiebsmeibaspienexydiaratigin-ha:2-meihuly2:2-gighenylh
eémnltnle 5-[3-(3-C h to ro-5-m ethoxy-ph epoxy)-azetidi ‘

% fﬁ@m %r%ng%ha%'é%lﬂ &H&% yi-2,2- & henyl bFlw onitriie;
xana |

d 2 2 diphenylh
ggr'xoy 2)%9[59%) aé%] c? - H)Qc c}o ﬁnt%}og' y er dbu 3z'/rij % rlg eeﬂl;lg// €

I- é—ﬁ B’rb%eﬁy A& t?ﬁ%ldm 1 -yl cyciopenty} -2, dlpheny! buiyramide; ‘
5-(3-(4-Fluoro-2-methoxy-phenoxy)-azetidin-1- yIJ -5-methyl-2,2-diphenylhe
xanamide; 35
5-{3-(4-Fluoro-2-hydroxy-phenoxy)-azetidin-1-yl}-5-methyl-2,2-diphenylhe
xanamide;
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5-[3-(2,6-Dichloro-3-hydroxy-benzy(oxy)-azetidin-1-ylj-5-methyl-2,2-diphen
yl-hexanoic acid amide;

yrt ”JP?% 4(33 Methoxy-phenoxy)- azetldlg -1-yl]-cyclopentyl}-2 2P éj IpIB%E 6'/0%% !

4-{1- [3 (3 Methoxy phenoxy)-azetidin-1-yi]-cyclopentyl}-2,2-diphenyl-butyr
amid

4574 T%'ngorl%ﬁd%‘}i‘ﬁ"bﬂ'ﬁ%%)aﬁ'@ﬂ&Huls JIEyASiRamLesaapkisnyl-butyr
afrifde; W2 00 o3#3e B PICTHER006/H 08P, Ddiphenyi-hexanoic acid amide; -
553-(2FricforBinme threry<p-trefdny & Zetrdin-1.A/ilebenyethydr2iRadimmide;
hefsyizirxenemdtidey-phenoxy)-azetidin-1-yij-5-methyi-2, 2-diphenyi-hexanenitrile;
Ss[B-(2riberonagtienmyheney gz etisiny-y -apmetnyba’sipheny:he
Xel —§§ %Q) @mg%xy-phenox -azetidin-1-yli-5-methyl-2Z, 2-diphenyl-hexancic acid amide;

Orl3:A2 &%\b‘or Pon %%’é%l&y? D344 z-m{aﬂgﬁﬂyr!e%éﬁm%“phe%' he

Xanolic aci

5-[3'5’Si Fluoro 5 methox - henoxd) -azetidin-1-yl]-5-methyl-2,2-diphenyl-h
e&éh rﬁﬁn@ros:% -hydroxy- phenoxy azefidin-1-yl]-cyclopentyl}-2,2-diphanyi- butyramlde. -

5583 (QMG@@WW@W%W&E@M#M%}MMHW@@ntnliphenyl-h
ekfhGiBranidsamittey-phenoxy)-azetidin-1-y1J-5-methyl-2 2-diphenyl-hexanocic acld amide;
55[Br(2driverepdrydeoxyspharay)azeticiand-yh-brrmaeiindx 2. 2ediphenyt-he
XWQEQ—@@QO%H@%%hoxy»phencxy} azefidin-1-yfj-cyclopentyl}-2, 2-diphenyt-butyronitrile;

5al3 @@am@@mwen@w@m azetilinsTyil-5omethvi, 2:dinhenyl-h
%ﬁ %&%?%roy I (ﬁahenoxﬁ azetld — wyllzcgc;lapenyzg/ﬁz dlgi)eny! ~but 351 ge
enyl-

fi'é. rﬁ? Gpécy Bzy oxy azetidm yi-B-methyi- d:phenyl hexanoz
53[‘3' -Bromo 5-methoxy-phenoxy)-azetidin-1-yi]-5-methyl-2,2- dlphenyl -h
eiﬁq@rmﬂn@-z—hydmxy-benzyloxy)—azeudm 1-yi}-5-methyh-2 2-diphenyl- hexanmc: acid
5af8i¢3-Bromo-5-methoxy-phenoxy)-azetidin-I-yl]-5-methyl-2,2-diphenyl-he
Xamoie-aeithbamid@xy-benzyloxy)-azetidin-1-y}-5- -methyl-2,2-diphenyl-hexanoic acid
53[{q’m(g3 Bromo 5-hydroxy-phenoxy)-azetidin-I-ylj-5-methyl-2,2-diphenyl-hex

ag‘ Whenaxy -azefidin-t-yil-5-methyl-2, 2-diphenyl-hexanoic acid amide;

5{93 Aéafxv%%néxwgé&%%wm BzefidiAnd)scysigpentyl)-2,2-diph

en - Ut (%1 I;:;
)l\}J enz&t ngg%ﬁetecim ‘Iﬁé-Son')](t‘-i}Eyéz étl d)heriyl Y@nemtrla & andtyl} 2,2-dip
héﬁ:&/ Wpéhﬁ%yliaér yazetidin-1-yi-5-methyh2 2—d1phenyl~he><anmc ac;d amide.

4-{1-[3-(3-Fluoro-4-hydroxy-phenoxy)-azetidin-1-yl]-cyclopentyl}-2,2-diphe

niflesuaiamithempounds are:

5 ¢ B4 ByCHI0 834 yrdrapyriginZiyyoRye) rretidixdrylide:methyl-2,2-diphenyl-h
eX&ﬂBﬂi@l&@ﬂ%}aﬁBiﬁﬁmxypyrroildm ~1-yl}-2,2-diphenylhexanamide;
55L§3@; Q@@&Qf&gﬂﬂb@ﬂ%}éﬂ%ﬁ%@%ﬁ REHdin: épxﬂnéae&s&mﬁkd% 2-diphenyl-h
pyrrofidin- 1-y[ -B-methyl-2, 2-diphen hexa
gc CI r%rg’ JW ddrrg gn%% ryghe? % q yﬂly met\A)Jl é exyl%ezxaa

5 Dlhydroxy phenoxy) -azetidin-1-ylj]-5-methyl-2,2-diphenyl-hexanoi
c %@&?}%(fgog Tyxg%amyb%ﬁ&@)'l é&é‘fﬂfﬁm -2 2—d=phenyl hexanolc acid
-yipBanethyl-2,2-diphenyl-hexanenitrile;
5&{R3A3B Hroxyberiytymgtaze tidinttiny A-anetihv-2 24diphadhrexarenitril
e 5:03H)-28-Chloro-3-hydroxy-phenoxy)-pyrrolidin-1-yi}-5-methy-2,2-diphenylhexanamide;
5é&éﬁﬂ&%@%g&l@m)@eﬂamwmu@myl -2,2-diphenyl-hexanoic

9%%%%%@@%{5% 9@@9%% e AMeIiNER:l(3S)-3-ph

e rrol 1 din- C namide; 5- Methyl 5-[(3R)-3-ph
eﬁﬁ%g rgr eno}iye}él%h 4. lé?gheny n)sf‘lae}ﬁagraﬁ? €, 30

5-[(3S)-3-(3- Hydroxyphenoxy)pyrroud|n -1-yl]-5-methyl-2,2-diphenylhexana
mide;
5-[(3R)-3-(3-Hydroxyphenoxy)pyrrolidin-1-yl]-5-methyl-2,2- dlphenylhexana
mide;
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5-[(3S)-3-(3-Fluoro-5-Hydroxy-phenoxy)-pyrroiidin-1-yl]-5-methyl-2,2-diph
enyl -hexanoic acid amide;

3S)-3-(2-Fluoro-3-Hydroxy-phenoxy)-pyrroiidin-1-yl]-6- metkrlgl 0% o(gzlPt}

5-[(3R)-3-(2-Fluoro-3-hydroxy-phenoxy)-pyrroiidin-1-yl]-5-methyl-2,2-diphe
nylhexanamide; 5-[

3
ﬁ%%ﬂyémbesomi%w PHENBR G oA teyaiiEthyl-2, 2-diphenylh

Exarvaffide:3-hydroxy-phenoxy)-azetidin-1- -yl}-6-methyl-2 2-diphenylhexanamide;
S-[etifdeb-pdnphenaiypiprcitid-1i)i2; Dadipienyitexanaaniiede;
5—-[4{(333hyﬂf@%y&bmﬁbwpﬁédd&1-%@@@%&3%&@@%%@@”amide;
Aa%d\/(lﬁmu syihaheneurzeliginglabn2-dinhaovinexanamide; WO
Zg%%%%%;?& 55 %(909(2/ %%?Z gl yi— meth 2 2 i h&awl hexanmce icgi %%Cile e
S e e
f’b‘r phenylhexanamide; Ny | |
53-[%%3@ﬁm?&wﬁw?wi‘ﬁm%ﬂy)zh%ﬁmﬁflwlﬁl}i:éiﬂi‘?féﬂ’mzﬁwdipherﬁ?lﬁex
amedmide; 5-{3-(3-C hioro-5-hydroxy-ph e noxy)-azetidin-I -yl}-5-methyl-2,
2-diphenylhexanamide; 5
4t B3sfedtd vereymphieRoxy)-azetidin-l-yl]-cyclopentyl}-2,2-diphenyl-butyra
t?) -3-{3- Hydroxy noxy)pyrroitd in1-yli-5-rmethyl-2, 2-diphenylhexanamide;

e yé%&w QrovRAERO 2R elidin Lol Methyke.2-diphenyl-he

ézﬁf s ﬁ;}’&?%’%f“eﬁ H%%} st ’ﬁ"%z 4 dﬁ%‘ai“yé“?‘aé‘prﬂ%%yl he
%fqgar}?ﬁacgcy)%f?adm »1-yl]-B-migthyi-2,2- dlphen hexanamxde

SS‘EQ @C@WF@@HWFBWWEW%RVY%%MH %Qﬂ]gsg?ﬁl@?ﬁ?/lgﬁ’,‘ggd iphenyl-h

ex@rbicuacid-Maramidentostyireférred-vompadniibscaytsxanamide;

SRS ):Be(3-4ydrayyplhaeng)astvirohdia-heyyE-rtihylyRRadaptenylhexana

Miggs.-(3-Hydroxy-phenoxy)-azetidin-1-yl]-cyclopentyl}-2,2-diphenyl-butyramide; '

%I{@@h%@ﬁmr&z%RMaL%mwmﬂﬂ 5-mpthyhiR2AiRheryhexana

sﬁ%éaro -5-hydroxy- henoxy} -azetidin-1-yh-5- methy!-z 2-diphenyl-hexanoic acid amide;
)-3-(2- Fluor hydroxy phenoxy)-pyrrolidin-1-yl]-5-methyl-2,2-diphe

exanam

((’30%3[8 r%%f)’ﬂ’gn%ﬁ?’éﬁa?ﬂdﬁf B %%m%gﬁﬁrﬁoé&ana
SEW*M Chloro-3-hydroxy-phenoxy)-azetidin-1-yl}-5-methyl-2,2- dlphenylhe
xanamide; ‘
5¥481(8:FluroazGdmyel oy optrerrdxyareticthtict-gf s camthiyid2 o intiphretiyihe
xadaRigemariied 36 forpebdwdration. in particular, the invention relates to the
reX¥aphenadeazetidin-1-yl}5-methyl-2,2-diphenylhexanamide; 20
4- {I 3 -(3-Hydroxy-phenoxy)-azetidin-I-yl]-cyclopentyl}-2,2- dlphenyl butyra

Xanoic & |de; and,

5-[3-(4- )-3-hydroxy-benzyloxy)-azetidin-I-yl]-5-methyl-2,2-diphenyl-h
exanoic acid 25 affiide. The invention also relates to processes for the
prepanationzoed tecampouwadscofformulks thhas (well as intermediates
useful for their preparation. in particular, the invention relates to the



below intermediates: p NC Ap 30\ (1) wherein A, p and A" are as

defined in compounds of formula (I); WO 2007/034325

PCT/ 06/002727 11 /HrSCCH3 CH R'Afwhere in A and R' are as
Wodze%ig}{é%%l%compounds of formula ()34R' R2 R3 (3) LG whe"?%“fn“?%‘?”ﬁ%‘%ﬁa’
R3 are as defined in compounds of formula (I) and LG is a suitable leaving
5 group such as mesylate or tosylate; CN O rI N (HIV) LG wherein LG is

the skillegrperson wighappreciate that other routes may be equally as

practica Compounds of formula (1) where A is WO 2007/034325
PCT/1B2606/002727 12 ‘
wherein A and R' are as defined in corhpounds of formula {1);
R
=3
R3
Q
(3 LG

wherein R', R? and R® are as defined in compounds of formula (1} and LG is a suitable leaving
5  group such as mesylate or losylaie;

GN
O
= ! N
\\ N
OOV LG

H

wherain LG is & suitable leaving group such as mesylate or iosylate; and,

oIy
10 wherein R? and R® are as defined in compounds of formula {1).

Compound of formula (I} may be preparzd in a variety of ways. The routes below illusirate
one such way of preparing these compounds; the skilled person will appreciate that other
routas may be equally as practicable. '

15
Cempounds of formuia (E)_whsre Als



wO

10

No No ** or // may be prepared according to the routes disclosed below:
(iN)CNH2C10,PGOC OI/p/NCNCOH /(I)/PG(I) 1 HN\"_I\ (VI)
%0@‘45?.5” IO "JP A" (Via) \o/ H,CCH2/A/C LANC '%Cl‘}ﬁ%z%%f({d%)ﬁ
\\ (VII) (la) (V)! HNC ACHI O Ali +#zNOC P (1b) Scheme I N*N 5
Wherein A is or A" and p are as defined above for the compounds of
formula (1), and, PG is a suitable carboxyl-protecting group such as methyl
or tert-byityl and/is ty icially tert- butyl. Compound of formula (ll) is
commercially dailabfe. 10 Compounds of formula (lll) are either
commercialty-available or their preparation is known from the literature.
W@y 20 028432 5o FRIGITH B2 80600 TR #d below:
(imn

w8 O
c
. — NG ? — NG oH
P’ | U] O PG )
= ' O V)
v

{
)
n.' ‘H NQ
ity
E o J’\i\
v L Bal

Qs

(12}

Scheme 1

e
w N * *k
Wherein A is or .

A" and p are as defined above for the compounds of formuta (1), and,

PG is a suitable carboxykproteciing group such as methy! or tert-butyl and is typically tert-
butyl.

Compound of formuia (Il is commercially available.

Compounds of formula Iy are slther commaercially available or their preparation is known
from the literature. '
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13 Compounds of formula (IV) may be prepared from compounds of
formula (11) and (lll) by process step (1): compound (ll) is treated with
com ound (1) in the presence of a suitable base such a5£otaSS|um

%&%%%63@ or sodium hydroxide, in a gyitable solvent such &< HEHYHIR™

ethanol or tert-butanol, at a temperature between 25C and elevated
temperature 5 for 6-24 hours. Typical conditions comprise of 1.0
edTRRIEME &f CSTHIRDTME T P 0P GBRE Jop GRS H deBxikdelArrdL () by
ediAERetitficspTmouRdlY fraediinteasambiiéingbeaterendsetivesiiable
2566 Guibraspetde@siuhowrgoznpeurtds wfdfordula @/ utaye beipra paradchs
framthacsm poamtdsraétainanty 4\ )by aeacesssien 24h). e Jpelesion atture
Casnpounduthy I vpey benashieuaruaing stanpaubnethodplaqy @5 dfteq o
deserbed awr&r&g%u%% RS LQABIG SN RSSIRo M d W s R e

ar%g etz oﬁpt % s tart butyl, typical conditions comprise
equiva ent comp oun in thedngresence ofh drochloric acid (4M in

dioXaR aué‘ﬁ%‘r‘&h"éfﬂ% A \diGle ‘%@ﬁ?ﬁl&f’éﬁﬁ?e HROE M RieRss step
C@hﬁ&@ﬁ&ﬁ%ﬁ%ﬁ?@m%{ﬁﬂ} B RepaiRyeds g cHiBRRTh Bethedrlac?: a9 5
A dasarthpd)e PREsipEing e NGB Ric SRty Ofy 17 (Ui restiy Gay P. AV VdeN
APSherneu Clapiphormdiiak fosmute O7iap areieithrercanmpearsdally) in the
avaitaile ®reAtRRIPERMENNas:Eg SErier: i SERRIME BaAidkpdauld &rup
PG AIF{[X) PG-143,04 A' HN, j~O't jp A' ~~~,~~~,,~~~~~~ 11 M) (vii)

~TaHboah Vi@ %?&%x%@%@&%s%%ﬁ%@&%&ﬁa%@g p are as defined

above for the compounds of formula (I). In some cases, A' may be
protected with a suitable protecting group. For example, when A' contains
a phenol, it 25 m@Wotected by a suitable hydroxyl protecting group..
PG' is-g.s|jitable amlgg progecti oup such as terthH carbonyl

(BOC), be xyc—afbenyl (CBz ig typically; a suitable
functional gp;g)up%cn as hydroxyXfIUS%WO chloro P dé, ylate

orsglems;ylate and is typically hydroxy or bromo. 30 When PG'is 600
A RO M R G

re d
Compound S o ener ormu a are elther commercialy avanasle: 2
a5 %scr]et 2t
known T iterature, or may be prepared as illustrated |n schemes 3-5.

PG —N OH ('x) PE— C>_ %\}\ —a HND»O/HEN
(‘ﬂ vif
(e

(Vita) {Viay

Scheme 2a

wherein A’ and p are as defined abave for the compounds of formuia (). In some cases, A’
may be protected with a suitable protecting group. For example, when A' contains a phenol, it
may be protected by a suitable hydroxyl protecting group..

PG' & a suitable amino profecting group such as teributoxycarbonyl (BOC),
benzyloxycarbonyl (CBz) and is typically BCC.

X Is & suitable functional group such as hydrmiy, fiuoro, bromo, chloro, fodo, O-mesylate or O-
fosylate and is typloally hydroxy or bromo. 7 |
When PG’ is BOC, compounds of formula (VIIl) and (Vlila) are commercially avaitable.
Compounds of general formula (IX) are either commercially available, known in the literature,
of may be prepared as illustrated in schemes 3-5.
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Scheme 3 wherein A+ is as defined above for the compounds of formula

Wés; or m be optionally protected. 5 Compounds of formula (I X where A'
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%%7/8 figd for compounds of formyja (1), p is 0 and X is o5l2727
prepared from compounds of formula (XI) by Baeyer-Villiger OX|dat|on and
subsequent hydrolysis (process step (viii)). Typical conditions comprise
reaction of 1.0 equiv Je% g)f compound (XI) with.3;0 equivalents of
3- chloroperoxybenzom a¢id, in a suitable sofvent sBiéh as
dichloromethane, at ro8fn temperature for 18 hofifs, and subsequent 10
tréakaien?t of this product with a suitable base such as triethylamine, in a
suitatsie AGhatesuchrtag: foethanofoatdogmrtenagesatunesfornitiys, A"( jp
X grofedRRe:x (ix) (1Xa) (IX) Scheme 4 Compounds of formula (1X) where

AtHaRtARSAEHIRRIN RiRtegtad Rhenrl #risMRANRXds il kb, F1ay Bt x
PreRAY SMfrm ‘FQJBQ&’%QQ%&J?J&HE%@ Q%@wﬁ?{% ALFONIRIRS &;E’Qﬁﬁ‘%ap

by, addition ofa uit ble phen ecting suc
as%)g Céle t lny To gbts (Barloces 311 ]gmcap El"jt s com?lse rgaacléglo n&o}

154G a‘?&ﬁ":"lﬂp%‘?ﬁ’ﬁbw ﬂ)‘?&‘j‘ ﬁﬁtsl"baéaﬁr\?&?é%’i‘( b%'fzﬁ'éﬁﬁg'?l Brofiaee
arfeied BeivsIcttlroar et &t BeRe inTraeredesitmhedibndtéupparent
suiftabslentelthianradushval diviabieiforsithrddieiyBOGdr 36 inateisRuch
Akerngtiarelystcompeurdsucd ffomanda (IX) where A' contains a suitably
protected phenol, pis O X'is OH may be prepared from compounds
of formula (IXa) where' tams—&suﬁablyx ed phenol, p is 0 and
X is OMe, by mono-deppgiection usﬁwb condltlons)descrlbed in "Protecting
Geeniesd Organic Synthesis" by T. W. Greene and P. Wutz. Compounds

ofﬁﬁmums(%mmgrwhgemaﬁaﬁéy &ﬂ@b@%&%@é@gﬁ@ka@ al Ooah% Q gogh X
éfy ge pre@a}/ﬁe%%rgrgec%%'ﬁ%gngs c';P f&%r‘gao@y r'thamélt ébiee\é\éi erg 'OA‘and X

con ams a ] |on O a Sul en

protectig erotp °§ﬁ § ‘tatéerﬂeeﬂ? Pr%tyow%%gg %L{%baf’Qf“nyF}icDé?cé%HﬁFoWE
AL S A el I e
eGlRPaRNEC ORIt (G Gaiétesahel B.eHEs\harentush AsseAtsbie tiswaiech as
petéissavivearbohataimeteyliouitaide soiventstichiagetetrahydrofuran, at
rogierigepecaty@ios 3 houls AGHA@' ofbins a suitably protected phenol, p is 0
and X is OH may be prepared frorﬁ compounds of formula {Xa) where A' contains a suitably
protected phenol, p is 0 and X is OMe, by moeno-deprotection using conditions described in
*Protecting Groups in Organic Synthesis” by T. W. Greene and P, Wiz,
Compounds of formula {IX) where A' contains a suitably protected phenol, pis 0 and X is 7,
may be prepared from compounds of formula (IXa) where A’ contains a phenol, p is 0 and X
Is F, by addition of a suitable phenol protecting g;roup such as methyl, by process step {ix).
Typical condiions comprise reaction of 1.0 equivalent of compound (IXa) with 2.0 equivalents
of methyl iodide and 1.0 ecuivalent of a suliable base such as potassium carbonate, in a

suitable solvent such as tefrahydrofuran, at room temperature for 3 hours.

A—CHO \
o a T ot ox

(il
4 . / (IXa) [y}
AMCOH == pl-COR®
(% ‘
e oV
Scheme 5§ 7
wherein A’ is as defined abave for the compounds of formula () or may be optionally

protected.



(xi) A" 1p'’X Al tl pX xfp (IXa) (IX} A~ COZH A~ COZRS (x) 30 (XIII)
(XIV) Scheme 5 wherein A' is as defined above for the compounds of

or or may be optionally protected. WO 2007/034
wes AR sy
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6/002727 15 Compoundg;of formula (1Xa) where p'is
is OH may be prepared from compounds of formula (XI) by reduction of

the aldehyde with a swtable reducing agent such as sodium borohydride,
oy PTBEE SHT ORI IRSP GOP AT LA GRS S5 Bt grpoincs o

edRiTvdRer) oY &ﬂ%%ﬁd@(ﬂwqw*‘ea&%%f%ﬁ%%wtb%%rﬁﬁdfﬂﬂ'mn
a suitadids oventesselerash 5 drinaalonmitirns perteriap eaestisrecfdr01Bikeia of
Cempauddsphfbrmu k(s twheseRbrepresdnts a suitalidesacid: such as
prakessing greuprpuckiasonetbyls. ethyl or ally[ may be prepared from
ComRRsisefamuiai by addition:of a.suitakie m@asagrggogmu& as
S%Qhas APy IRGPES B 1GR9 v J¥Pigal Gpnd '5%&9 Laaglion gf

Compo nd I I) with2.0 e romide and

diva tent 0 ui Ierl1t : D d

2 %l%ge roegt‘egh% as.ugl,lllaab evbagé)FOCQSﬁ § \éﬁ ics C ons com TIS@
sufize §6%ﬁ%‘§ﬁm‘a"§ CBWHM%PM&%%% e&‘ﬂ*\‘%ﬁ%’?ﬁ Pérﬂ%b%ﬂfmdé ﬁf\dfé’ .
houvseshiheUNERPBPRSPNTEAR EPESIARTHETEGPRIMaR aCCIEDR Tolygbuch as
prépeaifethframidsoshpou tetepetfior fol8 oY) by reduction of the ester with
a suiiphieisediaing aganirenchias bithikm Cel urajnit prebaredi dem byrpvonesst
stepri- (kivpieal reaRreiHoRSHROBIRFISANEAClon O d:ild agvivalentofinium
CORRkRA ne vwhpr%&sqg{s@@@t ofrggbémmyémnamm@@@w & 10
SUiaRle. oSS A m%vg o0 ARAS QA0 FARET A G RYer

ur§ Cgm unds o &rlp€ ere pis Ioeen 0I'_sS alo may
psmrEan SRiteiRe rﬁ' SURttsbF g S Where s i Snd X is OH, by

heﬁ&*a%a%?f @F"FHE ﬁ’l‘?ﬁ?ﬁﬂf ﬁléfoh?)‘?%é g @6&5%%9?@5@5&%&?6%@5 of
thitTc S aEediBromdtitol dhHBhes presarmEcs racameiprY 2erhabrtsys
prsaigike e agsrd feveblgstiiényl chifuidele Graibrroniprrehyimisosphotemelin
a suitalylehsphisnpstcibashiigh biomiethdberstirbetppitiltobypioeessble
stegvéxiisuhenihisdaranans oFypitelierenoitinas.compriss.remetion ©hbmo,
eqyivalenh Mo RRprRdAXB) Withh LRMANVAIENp&hd (1Xa) with 1.0 equivalent

| d'E’{ OJ‘J%%'&%@WB%%%}%Q”% D @ﬁ%@béﬁféﬂlvg&hsH&haé‘éoﬁﬁﬁéo'HI”:‘&n"E‘t
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tem era{’n Q %crvra Lé:]ﬁotfri 38%%1 is. chlloro '?(P[Igma? cond noasy ical Ce(z) ?eélégon of 1.0

rse reactlo

eqeﬁH}‘é'i‘l‘é?& BFATBNY Péﬁﬁ?}rﬁﬂ‘g‘ %1%?8#1\‘6?18% &hifion! 5?'”(6‘8&5‘ t%?‘ﬂ‘ﬁéf‘éﬁﬁ?@efé‘?
100ﬁﬁﬁﬁff@§rature for 10 minutes.

Compounds of formula (X) where p is 0 may be prepared from compounds of formufae (VIiD),
and (X} where X is OH and p is 0, by a Mitstinobu reaction, between compounds (V) and
{1X) in the presence of a suitable phosphine such as i "butyl phosphine or triphenyl
phosphine and @ suliable azo compound such as diethylazodicarboxylate,
diilsopropylazodicarboxylate or di-ert-bulylazodicarboxyiate, in a solvent such as
dichloromethane, fefrahydrofuran or N N-dimethylformamide, at temperatures betwesen 25-
115°C, for 1-48 houré, by process siep (vi), Typicai condifions comprise of 1.0 equivalent of

compound (ViHll), 1.0 equivalent of compound (IX) 1.0-1.2 equivalenis of triphenylphosphine
and 1.0-1.2 equivalents of di-isopropylazodicarboxylate, in tetrahydrofuran, at 25°C for up to
18 hours. Compounds of formula {Xa) where p is 0 may be prepared from compounds of
formula (Villa) and {IX} using the same conditions,



Compounds of formula (X) where p is 0 may be prepared from
compounds.of formulae (VIII), and (IX) where Xis OH and pis 0, by a

'www%ggﬁgeaction, between compounds (VIII) and 30 (1X).in th
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e
presence of a suitable phosphine sugh as tri- "butyl phosph%%TgP%H%%ﬂeoﬁgﬁpf
phosphine and a suitable azo compound such as diethylazodicarboxylate,
diig,o rotpnylazodicarbox late or di-tert-butylazodicarboxylate, in a solvent
B R HI SO e S RPah A LR NI CAR RS S Fegpiee i
tePRPEratHRES Bepfelerrsr B 158y YarimeaRoheRiRousy PBCWds & ajipi)strong
TyRBREH D prRHtDYTY SErp HSessihD BrceHitvid ook 8By cosnpouiid:ewibi)ng (X),
equivadaitsbel sorepounid £t doR equivaleetsioftripheny kiho sphiaature
an@il<anlo® equlivale rispafatirds & roRy e dis oy |ata, (). Typical conditions
teteahydsadtiane alivaRt BRolRnd BARUS GomRAURASAEformKla (@) o
WhGTRR ISP IA0E PEERALES M, SarRoHRdS of  ormulaOAlla) and (1)
u%glgstt&% same co C!_Itlu n x/ 62600.7/93431325 PCT/ 82006/0027d27 fé
compounds of formuia 6% Where pTs' I'Thay” ée%arré}ég?%g S mb e et WiaTs i
of YOIPETALRATHG BREFTISGATERS X is halo and p is 1, by treatment of
cATAPBMRER I FAYTHRHVA SHTAD RESERBHECD sYBPaRss Fdeltifig Ay dMaewsss step
pavAsdhgrreeplitnu il xiorrfolevied ey duesrtiewsithidungiodad (Behodiniay as
suleablesg ahventstich Gsuetiabyshof iathadstimathy Heereaamide, alita When
te AT &I EN0CH b WRET A GoRp s EP M QIR IRiYUdd b3 RAW Brddince of
PriRRRSISHE Ry T HRIAHE ANEHRRSGRIP HSE A Lih AN AURHE Q18 nours.
C%HRBAUHQSQ!H:!Ap&aq\ﬁ%}%‘é?l)%%&fa§e%q!&ﬂ‘cm&réﬁ&% LA gguivalent of
com é’é%@guﬁnx , In tetrahydrofuran, at temperatures between 35 Yo up
to ours. Compounds of formula (Xa) where p is | may be prepared
froff e8P B O IR S&ATERCHd T FARARE the' Samdeg Sufe ¥ 20
CONPSURTSTE iRm (id PoHY RIS B8 prépbe fitniedinprartss of forieiis
(OCPuRfitsr Geerdss el s (Hifd: dethrierdetiorribf tethjoarberin(y vaspétodishigved
usHTEesYaiidardome thtdtpgghay cdesditibé ipticRiigtectingresEpupsfia catalyst
Osgania Sypihagishdyiddd/ nareene anpiy\WeizndMberdRCaig Bieaty in
typis eendiip asERM IR @hde QoAU AEALANCOTMIAN G MRS, NN
PraREnGsy ehy/Rvdrechioug.asid b n.diaxamdmaighiarameinang, airom
P B R SR AR WLy e
prepare f[om ?o'm oun oﬁormu,a a) and usi Fames o s o
condjfi uﬁvsa.e&to?nﬁgu%ﬁgdo?\?or_mouFég‘(\‘ﬁ Mndy BEPBYRDAFE LHOMT B pblifds
of BIVAGIER (7) ald@® ety vy By brotsrsndimip, cudprhgrar(v)! drid
(\AYBREME) 9h tHydsredereliara U cadoliBting efybistesischiefhylamine in
1-{BhitierettmtensiioprdpypBhattigl¢aHsodiimide hydrochloride, N,N' 20
carbomyicdimitiazala, (¥) Madicy plehexy earhoaiitide, Hpio0al yin sherocess
Prase(ioe e amalS imsHEo Repd-dayid e 7 AL IRZARWBBIR PEnd Wood
1-(@,yquaz<ygzsaaa%ﬂée&rmjvm9 QRLAPINIG, 1S RIFSERGRA Alaltiary
amine J%afﬁgn%“\cgh%ﬁdlél'cm%m%lmr L}%’Q %ekr'ﬁé'é‘ﬁha%? %nogxlélést-of a suitable

diisrogroorg)églﬁit ¥(Ia%mirt1(_e In a suit %solv n%ﬂsuc \as

N REGME ﬁy‘fforn?grﬁ"néuecf tétrahydrofuran Borggfm@ﬂié%“dﬁ%[%cf@’,"ﬁ'?fd%?ch as

aRENHeBIRGi b AS TS 198 3 GLIRTPPRHEPHEFRRISAS cORbRsT0RS hours
Typicai conditions comprise of 1.0 equivalent of compound (VIl), 2 equivalents of zirconium
chioride and 9.0 equivalents of MeMgCl in tetrahydrofuran, at -30°C for 4-8 houre.
Compounds of farmuta (Ib) may be prepared from compounds of formula (la) by hydroiysis of
compound (la) with an excess of potassium hydroxide in 3-methyl-3-pentancl, at elevated
temperature for up to 24 hours (process step (v)). Typical condifions comprise of 1.0




25 1.0 equivalent of compound (V), 1.0 equivalent of compound (VI) or
(Via) and 1.0-1.2 equivalents of

w& ?lg{hylammopropyl) -3-ethylcarbodiimide hydrochloride
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equivalents of 1-hydroxybenzotriazolg hydrate and 1,0-1.2 589@5%}&{%02727
triethylarnine in dichloromethane, at room temperature for 18 hours.

Com ounds of formula (la ma be prepared from compounds of formula
(\ﬁ’ib” §ptSteBaPay e (%0 oL (FR)PRIET YR Prparednrtareiedy
toRPEATA et ERAEH I NB SN SSmiett, 1999, 1, 55); Compound
(V1) is typically pre-activated with a suitable Lewis acid such as titanium
chitoritkeher @mgoimienh eiordelthenptredtod frithian excessuafia buitabiesed
or@mmaﬂbbwﬁa@emmhbﬁssl\d&a}ﬂ@@ii@éd?«dé‘nMgBr, in a suitable solvent
such as tetrahydrofuran or diethyl ether, at a perature between -78C
izal conditions 9, prigeof 1.Q; eqyivalent of

o2 geuivalents”
of Mc lin tetrahydréj’fUran
b), may be prepared f compounds of form 1a) By
hydralysis of compound (la) with an excess of potassium hydroxide in
3-methyl-3-pentanol, at elevated temperature for up to 24 hours (process

step (v)). Typi dltlor@prlse of 1.0 WO 2007/034325

PCT/1B2006/M02727 174 quivdlent of compound (la) and 20 equivalents
ofteteisgiitm hydroxide in 3-methyla@4, pentanol at elevated temperature
forRUmd® 24ehaitrg. In a further embodiment, when pis 1, compounds of

foomtgautly sashealiniheafuaghppaliseh RioRrYidREAMROWRES Ofs 1, by
fopRBsas Gie) (. JaRATRDRCLIR amga%@héadnzﬁétéﬁgﬁsu%% Qéﬁekfém
tggéme% Lf c%pamd {Ihlv\}(tipeﬁlepgeg ofA\/og 11 &U%%‘e in a suita leCs ent such as

m %n%r urp af am%tenp con :1on|;et§p urs to ?{I;n peo ugmscendso ”%nu z%u
(ﬂi ared pou ds o formuf ) WIS £ Bynue
e %?%“\/\fﬁ‘@ﬁf"ﬁ'?fﬁgf EXPRIBAIYE H?W@eﬂ@ﬁwr‘é‘fﬁ&e@%%ﬁ
tyff}IE%ﬂ[ﬁ/ aﬂﬂﬁé‘i’-‘/@a%f%étrﬁ%t BF @B SE(Ri8=(19rwikhf aFsiexcesisnavirontiel )
cifsriIES i Bsuitabisedsiiesthydishhiage aitsh o ronvitattimsryenimen anisiaatol,
cetiditrd nsiégrtydBolucur sitelqyatad denpamipe tnds 16 frairn pavidee\gonvtueains
istesNH/reatment of compound (1) with hydrogen gas, in the presence
OfR AR AL APIS- YL RIGAFTYNCRRY B SHE 88 RV BRPECH 2105 HAX vy
Pg{:@c%&ﬂ@élgf 'Qrmﬁa (1X) where p is 0 and X is OH by process siap (xiv) - using the
conditions disciosed for step (vi).
Compounds of formula (lc) where p s 0 may be prepared from compounds of formula (XV)
and a compound of formula (IX) where p is ¢ and X is F, by process step (xiv)- treatment of
compound (XV) with a suitable strong base such sodium hydride or potassium tert-butoxide
foliowed by quench with compound (1X), in a suitable sclvent such as tetrahydrofuran or NN-
dimethyiformamide, at a temperaiure between 0°C and elevated temperature, for 1-88 hours,
Typical conditions comprise of 1.0 equivalent of compound (XV), 1.0 o 2.0 equivalents of
sodium hydride and 1.0 equivalent of compound (IX), in N,N-dimethylformamide, at
temperatures batween 0-60°C for 18-88hours,
Compounds of formula ({c) where p is 1 may be prepared from .compounds of formula (XV)
and a compound of formula (IX) where p is 1 and X is Cl, Br, |, O-mesylate or O-tosyiate by
process step {(xiv}, treatment of compound (XV} with a suitable sirohg base such sodium
hydride or potassium fert-butoxide followed by quench with compound (IX), in a suitable
solvent such as tefrahydrofuran or N,N-dimethylformamide, at a temperature between 0°C
and elevated temperature, for 1-86 hours. Typical conditians comprise of 1.0 squivalent of




presence of a suitable acid such as hydrochloric acid, in a suitable solvent
such as methanol, ethanol or tetrahydrofuran, at elevated temperature for

wdh8-ReMs; provides compounds of formula (XV). Compo ﬁggg)&gl&?
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(ic) where p is 0 may be prepared fram compounds of formula (XV

and compounds of formula (IX) where p is 0 and X is OH by process step
<xex>npottamg<\)pe1 sondifions.dise ?fggdtren RIERL L SIRAUICE Qirong

§ efﬁg rp epared Sgoungﬁl of formiuia f W
rrtbtguhd OPSERAR amg\?vhe 5150 eﬂ”c? 5% Y JPbeesstep (xiv)-

treatment of compound (XV) Wlth a suitable strong base such sodium
hyRifidetes sevzasiiian erutsutexri @ psifolibee db frdee ivktwibsebimpovide
(IX9ninuadsitédmtessdivent dyoivaidntetrahydrofuran or N,N-
dimethylformamide, at a temperature betwee and eIevated

£
S'c

formula (7) where pis|and X is Cl, Br, 1, O- mesylate or O-tosylate by
proceg'g step (xiv), treatment of compound (XV) with a suitable strong

base such sodj hydride”or potassium tert-butoxide followed by quench
with compouhyg (1X), in & Buitab]&™ solvent such as tetrahydrofuran or

NyNecimethylformamide, at mperature between 0C 35 and elevated
tegaResabs S fRFrdudGilomse T RisRLEAD RIS COMRESS.af %7919%%%&% t
OEWS(EM&O\Z&Q%«”%%?QJA%@%Q@%%%K%ZU&@ 89 0%”&1 Qéarz Ar Q t,%e?ny
e%{as atlu?réit%w% ép%lrurgp hytgrbdrg:eass sie % l‘é ki cou ini Fép 1041 with l%r ound
élmet offnamide, Attemperature eztween %(5 Hor Tg FBNBUTE:
In Rl seie! ft‘ﬁ%‘nt““é“ot% fjéjﬁﬁﬁ@%? AT e B RigtRRse of water,
flﬁté‘titﬂh'ﬁw?éa FYPIrRR RIS ERSPARRL PIRE S HB I FRGRI TR oelse cRe TS gty st
sEHENRe 71H-REhHY e TR PIRIGIB IO (1) O /pr ~EtAISHRNRY)
PriRsPhiRé) el di8olidnezd di@litd\teattonwherelr AaigeoroGiompetnds af the
forepanes(16) 20 exe Fteraprasaniap hesy ssubstitutadswithphepyhapiionaly
1@-gehstihaadiwity Gbhamay AecRiRnfeehBRB.RRAMROMAGS AbIath
WhHERTEHA 19 RBSMEnt of compound (), 2.0 equivalents of compound (XXX, 2.0 equivalents
of sodium carbonate and 0.05 equivaients of palladium catalyst in tetrahydrofuran and water,
at elevated temperature for up to 16 hours.

Compound (XV1) is either commaercially available or may be prepared by methods described
in the: literature.

Compounds of formula (lc) and (ld) where R' ie CONH: may also be prepared from
compounds of formula {lo} and (Id) where R' is CN, by hydrolysis with an excess of potassium
hydroxide in 3-methyl-3-pentanol, at elevated temperature for up to 24 hours., Typical
conditions comprise of 1.0 equivalent of compound {lc) or (ld) where R' is CN and 20
equivalents of potassium hydroxide in 3-methyi-3-pentanol at reflux for up to 24 hours.

Compounds of formula (I) where Als

* N<>«k*



substituted with CI, Br or 1, , by process step (xv), Suzuki coupling
reaction with compound (XXX) in a suitable solvent, such as 1,4-dioxane

wi tetrahydrofuran, in the presence of water, a suitable base such as

10

2007/034335 : .
Sadiumm Carbonate or caesium carbongte, and a palladium At AR

as [1,1'-bis(diphenylphosphino)ferrocene]palladium (1) chloride or
tetrakis(triphenyl 15 phosphine)palladium(0). Suzuki coupling reactions
cdPPhBSEETPRERP GEteK “&@ﬁﬁéﬁﬁﬁ‘iﬁ%seﬁ‘tﬁ‘?'&t‘ijre: Suzuki, A. Pure & Appl.
Chem. 1985, 57, 1749 and references contained within; Angew. Chem.
Int. Ed. 2002, 41, 4176 references contained within. Typical

)

conditions comprise 1. ivalent of compound (1), 2.0 equivalents of
compound (XXX), 2.0 eqtiValarnts @f sodium carbonate anck0.05

equivatani® of palladium catalyst in tetrahydrofura @
eIevated%émrf rature for up 0-6 :
b€ prepared by methods ibedkipn the

commercially available or majy
literature”” 25 Gbmpounds of-formula (Ic) and (Id) where R
also be prepased from compeunds of formula (Ic) and (Id)avhiere R1 is
CN, by hydrolysis with an excess of potassium hydroxide in ¢
3-methyl-3-pentanol, at elevated temperature for up to 2#'h u(&}(ypical
conditions comprise of 1.0 equivalent of compound (Ic) or (i) wiere R' is
alents of potassium hydroxide in 3-methyl;3-pentanol at
4theyrs.f80 Compounds of formulgd (t)\where A isgdN. >**

WO 2007/ B2006/002727-19 may be\prepare Qrdigg to
the routes discl w: cN oW /&) CN Rz 0~s~BG™ [ - R3
NHZ R3 _(oR2 L) AXVIN (xvii) CI'W (XVIII) CN& NQZZN R3
R3 (xvii) N (XX) ~? ~?

LG () o1

() l Hoﬁp\/’c

(X

(tH

Scheme 8

wherein LG represents a suitable leaving group such as mesylate or tosylate and is preferably
mesylate,

Compounds of formula (XVI) may be prepared as described in W02003037327, page 83.
PG™ represents a protecting group such as tert-butoxycarbenyt or benzyloxycarbonyl and is
preferably tert-butoxycarbonyl. Altematively, compounds of formula (XVI) may be prepared
according to the following process:



LG (XIX) OH (xix) HO't )p A" (XXI) CN CONH2 Rz R23 R3 () RO Al
L-'v pe) "r~~P pfl Scheme 8 5 wherein LG represents a suitable leaving
roug) such as mesylate or tosylate and is preferably mesylate.
W%a%é%ﬁas of formula (XVI) may be,prepared as described §f/1B2008/002727
W02003037327, page 83. PG™ represents a protecting group such as
tert-butoxycarbonyl or benzyloxycarbonyl and is 10 preferably
tert-butgxycarbonyl. Altern H?SIy, compounds of formula (XVI) may be

—

preparefl according to the-f§lowing proces§:/)NO 2007/03432%. o
PCT/IB2006/002727 20 NH2 OH S!O K QB<,Q OO0 O0r O~5\H§’UF}'FB*"

(%XX1LTRZ R~ (x(if) W R3 RZI2 R (XVlc) (XWVI%
Cdthpotids of formulayXVIc) are commerci wailalbf&r kno e
Iiter%(r:)e. Compouﬁa&\gfformula (XVIb) m Va)fe prepared from R
compounds of formula X{/Ic) by reaction of compounds (XVIc (Wﬁh
chfSRFSUSngT iSERYANEECKkAmiEREIEr Y BYATaRTe CTn* 4%/ 3 uitabfe EBRiEHAt
suetinagclie b RIMEINENE) dtdp\wearapriratlipe fermPROtT (PR3 sCStE by
(xxa¥ptich yp icalpoomidifdris) edhnphiisesdifne Guiyatetet BfrdommpbamtippXdtie)nla5
5 equinalesiseaf ot asesiltomydisacya rateyrbdaatisal @ntss b taeasictacio).
angrl.d eghiale ntsHf-RYrifdinednvaichloramathane palidpwitempaiatise for
2 ROMESufsQMBRUNgR of Sormuia X VA Mey Re-RICPAR IR conRarDds
of Jiogmgllnat é&é‘% IQM t1mO Ieaction qj Epsmpounds (XVIb) with magnesium
oxuﬁe, lodobenzene diacetaie ané rhodium acetate dimer in a suitable
SO PERP YR PR IR SR BNG 7R (O pEMRRHE S0t U " A7 HBURY
10 (presciis Lgnersngy. Fycaitc srerasis esifphetrezseqsirotateend rmodum
eqpsRietcRITincomisbig e \oxl Al 2 Sdipnvaiaest PRl iseRIAT M EXidRle 24
ecuwival gmicefsosdeh éningneTypical_conditions comprise reaction of 1.0 equivalent of
cdn":pound {(XVib), 2.3 equivalent of magnesium dioxids, 1.1 equivalent of iodobenzene

diacatate and 0.02 equivalent of rhodium acetate dimer in dichloromethane at room
15 temperature for 18 hours.

Compounds of formula (XV]) may be prepared from compounds of formula (XVia) by

- incorporation of a suitable protecting group such as terkbutoxycarbonyi or benzyloxycarbonyi,

prefarably teri-butoxycarbony!, using condifions described in “Protecting Groups in Organic

Synthesis” by T. W. Greene and P. 'Wutz. Typical condifions comprise reaction of 1.0

20 equivalent of compound (XVia), 1.2 equivalents of di-tert-butyt dicarbonate, 2.0 equivalents of
friethylamine and 0.2 equivalents of 4-dimethylaminopyridine in dichloromethane, at roem
temperature for 3 hours, ’

Compounds of formula (XVil} may be prepared from compounds of formula (i) and
compounds of formula (XV1) by pracess step (xvi}-

25 1) Reaction of compounds (Il) and (XV1) in the presence of a strong base such as
potassium tert butoxide or sodium hydride, in a suitable solvent such as N\N-
dimethylformamide or dimethylsulfoxide, under ambient conditions or at elevated
temperaiure for up fo 18 hours.

2) Remaoval of the protecting group (when used) using suitable conditions such as 4N

30 hydrochloric acid in dioxan or triflucroacstic acid or hydrogenation in the presence of
catalytic patiadium, as described in "Protecting Groups in Organic Synthesis” by T.W.
Greene and P. Wutz,

Typical conditions comprise of 1.2 equivalents of compound (i), 1.0 equivalent of compound

(Xvh and 1.2 equivalents of potagsium ftert butoxide in N,N-dimethylformamide, under



diacetate and 0.02 equivalent of rhodium acetate dimer in
dichloromethane at room 15 temperature for 18 hours. Compounds of
mula (XVI) may be prepared from compounds of formula (XVla) by

W%%FS}S? ffon of a suitable protecting.group such as tert-butthxy/EaFRH &

5

10

benzyloxycarbonyl preferably tert-butoxycarbonyl, using conditions
described in "Protecting Groups in Organic Synthesis" by T. W. Greene
arfth B/ eRtepR ifa ue IR difi SRIE SRR Y SeRiTRt ot . 32 Ovspailarie ptib i
coffidand (XVla), 1.2 equivalents of di-tert-butyl dicarbonate, 2.0
equivalents of triethylamine and 0.2 equivalents of _
A-dimgindesrinany cing dishieromeihaage at room temperature for 3
hours. Compounds of formula (XVIl) may be prepared from compounds of
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hydebehloticacitdtatipxatrefstif wordaaedic acid or hydrogenation in the
presence of catalytic palladium, as described in "Protecting Groups in
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coniie uendBoee, edtapiies o Compaianic abionmdlXKXKY nayibipep axed
frohedizinpeitrdsabbbormptee(D@fAhuand @0dli. by process step (xvii)-
heterocycle formation can be achieved by nucleophilic addition of :
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orptasybchlenidesin tedpreseaetbed A Suwtalile baspSHGEsIIONERbase,
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Compounds of formula (le) can be prepared from compounds of generat formula (XX) and
(XXI) by freatment of compound (XXI) with a suitable base such caesium carbonate or
sodium carhonate followed by quench with compound (XX), in a suitable solvent such as N,N-
dimathylformamide aor dimethy!sulfoxide, at elevated iemperature for up to 18 hours (process
step (xix}). Tvpical conditions comprise of 1.0 equivalent of compound (XX), 3.0 equivalents
of caesium carbonate and 3.0 equivalent of compound (XX, In N, N-dimethylformamide, at
elevated temperature for up to 18 hours.

In a further embodiment, compounds of formula. (Iif) may be prepared from compounds of
formula (le} by hydrolysis of compound (le) with an excess of potassium hydroxide in 3-



W

suitable solvent such as dichloromethane or diethyl ether, at low
temperature for 1-2 hours. Typical conditions comprise of 1.0 equivalent
288 {) d (XIX) and 3 equivalents of mesyl chloride in q{ne at Iovyf27
emperature for up to 1-2 hours. 20 Gempounds of general RICANES 0(3(326
are either commercially available or are known in the literature.
Compounds of formula XXZ"%ZOH'[&IHIH% henol oup may be rotected
oy ST BT S RE LIRS IO SR b B BB EE TP ppicipca
coRBHBRS TR ?&f&ﬁﬁiﬂeﬁ’f % GOERGHAI 8Pk BTcBhsliRBR X X potassium
canemitrg e pranbERATEICIetiRikRE dvtrstatiy foSubioiterand 1.0
equivalent of a suitable base such as potassium carbonate, in a suitable
soluenbisepizascinetyinummanuces aisroom temperature for 18 hours,
Alternatively, compounds of formula (XXI) may be prepared by
mono-deprotection of a bis- protected phenol using conditions described
in "Prdfecting Groups in Organic Synthesis" by T. W. Greene and P.
Wiz RBQ-GRMROUARS aheemubarda)candha Praraged srom compounds of
general formula (XX) and (XXI) by treatment of compound (XXI) with a
suitable base such caesium carbonate or sodium carbonaje followed by
que with compound ( ing swtabm@lv%iﬁﬂts N.N- 4
i i de at eley elevated e ature/for up to

gl of 1'\1'9%
. equivale compound (XX), & equivalents of caesium arbona and
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3.0 equival¥nt of compound (XX8; in N,N-dimethylformamit¥, at elevated
temperature for up to 18 hours. In a further embodiment, compounds of
formula. (If) may be pgepared from compounds of 40 fmm la.§

WO 2007/03432
temperature for up 4 S (proc ( TY[

comprise of 1.0 gguivalent und y(’f’(‘a) and 20, ivaI ts of
potassium hydrode in 3- m% k3-pentanol at elevate

up to 24 hours. 5 Altggnatively compounds of formula,gl) where A° 2
and R2 and R3 are methyl may be prepared as described in scheme 9. /~
/~,LG CN CN OH CN CI HN " IXxilg _ 0 h XXIV) LG M (xxn)

CONH,
aei
¢
Q Al
(I 0\[_/};

Schame 9 )
wherein LG represenis a suitable leaving group such as mesyiate or tosylate and is preferably
mesylate.

Compounds of general formuia (V) may be prepared as described in WQ87/24325,

Compounds of formula (XXli) may be prepared from compounds of general formula (V) by
process step (xxiv). carboxylic acid (V) may be ireated with a suitable chlorinating agent such
as thionyl chloride or oxalyl chlorids, In' a suitable soivent such as N,N-dimethylformamide,
acetonifrile or dichloromethane, under ambient conditions for up to & hours. Typical conditions

comprise of 1.0 equivalent of compound (V) and 2 equivalents of oxalyl chloside in N,N-
dimethylformamide, at room temperature for 2 hours.



ngi gﬂ}ﬁ V|ng group such as mesylate or tosylate and is preferab
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CN OW) HO-rr- R9 (xxI) Na~~ 0O (le) A’ /1N~ (aaviil) (XXV) 'P A’
CONH,RzR No-_A Ot)LL"P 10 Scheme 9 wherein LG represents a

mes ompounds of general forggula (V) may be prepal?gy]éB§0(%/002727
described in W097/24325. 15 Compounds of formula (XXII) may be
prepared from compounds of general formula (V) by process step, (xxiv):
carboxylic acid (V) may be treated with a suitable chlorinating agent such
a< BRI HbREeBHERA T BhRSriRieRaithas deapTeed diverfrguehels 1991, 56,
N N2gibhethylformamide, acetonitrile or dichloromethane, under ambient
calhwhtionsifof gendal BinadarSOTY)pres beqndition soeampiissio bilgehegLivalent
of mampeupct(yhyanct e valerispbaalvkighireardnnbRbpRE: subsitution
dipathioimaids, RIOPMRIRIMSRIUS 10f2 PRUSNUORAAR/NRERER.,
PGLiR 996/ QZWm%%%%R %‘93 of fOfmU'fg%%ex”s'&ver%y 08 rPfeE’aR?H
as, desc 6725- oun L%enera

fof h%‘ﬁ?yf%szmde 5 ??éd"%é"aar%adf’]‘é P TSRS Bu R B R REATAoR
% S HeL SN - EumeL G o oo
nuklEBHHiS sybyskiRid fielnRtsHipBifte DRy, R itvdspresdiedoof bour.
teRfameenvimé dsagel Buckaa@EAN meytvy merphbliore cotrietimparniresot formulas
N ddiisapropylethiaminetdn asyitainle selventBushiasiod,Mr step (xix) in
digaeshylformamide, tetrahydrofuran or dichloromethane, at low

te AURRIRANEEEQE ifd: Qewﬁar LYRICRLEQ @gmqaﬁgggmpaﬁmua%ﬂwmﬁ& ﬁ%&

compe &%Qﬁ&&r%% i g&tcoef ce(){'npound 10 (XXIII) and 3 equivalents
oféne& m|n c{m oromet ane at low temperature for 1 hour.
ST RS A0 57 P00 ) R BRI O Bt

fcﬁﬁqﬂ@fﬁlcfﬁ?'ﬁ?ﬁ?af@” f%@f\‘))"%ﬁ‘?ﬁe@@@r) by process step (xxvi) using the
conETRiNEH SSBABBES RSt (Rix)anbselsatite 8 dslensbinrrgseofefdrasinhen
(Ie)terregripe priepediedVom compounds of formula (XXV) using the 15
copgitieps disclosed for step (iv) of scheme 1.

{Vib)
" which is commercially available or known in the [iterature,
Typical conditions for step (i) comprise of 1.0 equivalent of compoeund (V), 1.2 equivalent of
compound (VIb), 1.0-1.2 equivalents of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, 1.0-1.2 equivalents of 1-hydroxybenzotriazole hydrate and 2 5 eguivalents of
N, N-diisopropylethylamine in dichloromethane, at room temperature for 18 hours

Altematively, a compound of formula (le) wherein p is 1 may be prepared as described in

scheme 10
CN
vt Tpa O I
POV -

R2 {304i30) O (Nz
A"

Scheme 10
wherein p is 1 and Hal represents halo and is typically chioro or bromo, preferably chlara,
Compound of formuta (XXVI) may be prepared as disclosed in scheme &,

CN




Compounds of formula (If) may be prepared from compounds of formula
(le) using the conditions disclosed for step (xx) of scheme 8. Alternatively,
compounds of formula (I) may be prepared as disclosed in scheme 1,

WG 43 itermediate of formula (VIg) HN~ O'L P A" 20 (Vﬂﬁmﬁﬁ‘&?’f@””
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commercially available or known in the literature. Typical conditions for
step (iii) comprise of 1.0 equivalent of compound (V), 1.2 equivalent of
compound (Vib), 1.0-1.2 equivalents of '

1-E3-clipredhplasinapiopyl -Gyl caryerdiieditlen hydpowhdmnﬂ&n&ra-ﬂ:ramae
eq¥iXatentsofil shydemehenzotiaralehydimte andm steayivalenisabdn
N yaskiisoppeppRisamiRRIde Sichiarsmethanuatdagihiesasy ahu g ekt 8
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PrERaAr dc%ﬁﬂ 08 & 1050 SN Rk f AV NR3
l ?Nant%ﬂ? % 3 X)1 {ﬁ% f

(AN B D) s

resents hal%nan icaily Cﬁ'inc?ro or Srothd, IR RSP gFg Peratures
C ﬁq‘be(?ﬂrq&%?FBFHﬂfPJ %)ﬂm may be prepared as disclosed in scheme 5.
WO 2007/034325 PCT/IB2006/002727 24 Compounds of general formula
(¥ aaivole, prevperet fdrmmaeerifpoankkspaiheretesakforbediaechpiX) and
(XXVI) by treatment, of compoun IX) with 2 |t|@r§trong base such

sodium {ssium wfi-blitexide 0
compound A), i Htable 5°¢dlvent suct

@' -8 rs. Typical
conditions comprise O IX), equwalents

temperature b and room femperature

Y0 equivaiént of compound
of sodium hydrigleiand .5 equivalents of compoungl (XXVI
tetrahydrofuran, at temperatures between 0-25C for up to 1- hours 10
Algshemigdly, compounds of formula (1f) may be prepared as described in
schieme 44 reQ b haQNHs tﬁ&dﬂﬁbhtoﬂd%r&om preferably chloro.

ftiran, at a

Compounds of formula (XXVII) are prepared from compounds of formula (If), where A
represents phenyl and p=1, by removal of the benzyl group using standard hydrogenation
conditions as described Eh “Protecting Groups in Organic Synthesis” by T. W. Greene and P,
Wuiz.

Compounds of formula (Ify.are prepared from sompounds of formula XXV and compounds
of formula (XXW1), using the conditions disclosed in step (ox).

Alternatively, compounds of formula {if) may be prepared as described in schems 12,

Scheme 12

wherein LG represehts a suitable leaving group such as mesylate or tosylate and is preferably
mesylate.

Compounds of formula (XXVII) can be prepared from compounds of formula (XXVIE) by
process step (xvili), as described in scheme 8.

Compounds of formula (if) can be prepared from compounds of formula OOV and
compounds of formula (XXI) by process step (xix), as describeé in scheme 8.



R3 (XXVI) R3 (XXVII) OH Or) O-L. XA P Scheme 11 wherein Hal
represents halo and is typically chloro or bromo, preferably chloro. 15

W(z@ram?mgs of formula (XXVII) are prepared from compourll,gé? /cl)é {{(})rﬁrrgl%%

10

ere Al represents phenyl angf=1, by removal of the benzZyl group
using standard hydrogenation conditions as described in 'Protecting

Groups jn Organic Synthesis" by T. W. Greene and P. Wutz. Compounds
o VTR TR HB I B Rl STHR o7 Role (sto Ayirep= o
cBIMEURE SRR R SEAY e RERRSisectyRe PG el foBeiinbstay:
(ki) 28l teraidyseoHh SRS biffonnlsdiginNmmapd echirephrstinstandard
desthibechimeschenied R FOGNIY BOONN BrdadcHDihinid 1R T R3AXD A3
\"PGrutgx~1) \ | ~ 7 (Y ,XVIII) LG (If) OIL... X A Scheme 12 25 wherein LG
repeseats g suitable eaviagigsey! sttHigrb@%Q]u?Lﬁ)é@ﬁ?riQé @SyiaLe.RAM IS of
PLefeEARIV.MESHRS: CAmROHNdS. oL formula, (XXVI) o 5 PEERANES
rom,compatins ol ol LAY By, process o ), as desciibed
in s g f (S CAR B Pra sty Fan coon%%(r)uﬁds

as
in scheme 8. Compounds of formula

- of TorARUR (XX VIII) and 30 compounds of formula (XXI) by’ process step
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e B e e P
congﬁf(a)ﬁ%e‘oofy%lg mFoe(':s'e,dure comprise of 1.0 equivalent of protected
cOmipound b fortfitl LA iare 1, SIrre B A FABRS SO it Gl of
dREPHRSPRShTREIRAHR PhTAretiREbted SOIGR SIS P R iERIk SHEtR dTastagno! and
anasiertempperdtetesor 1-18 hours. 10 When PG" is allyl, Typical
conditions of this procedure comprise of 1.0 equivalent of protected

conapeuadieifortian(d yaed: 20 estpsatents afneiassianudidraxddion
Samaatil3tpartasol at

Suitable acid addition salts are formed from acids which form non-toxic salts. Examples
include the acetate, adipate, aspartate, benzoate, besylate, bicarbonate/carbonate,
bistilphate/sulphate, borate, camsyiate, cifrate, cyclamate, edisylate, esylate, formats,
fumarate, gluceptate, gluconate, glucuronate, hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/oromide, hydroiodide/iodide, isethionate, lactate,
malate, maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsyiate, nicotinate,
nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen
phosphate, pyrogiutamale, saccharate, stearate, succinate, tannate, farirate, tosyiate,
trifitoroacetate and xinofoate salts,

Suitable base salts are formed from bases which form non-toxic salts. Examples include the
aluminium, arginine, benzathine, calcium, choline, diethylamine, diolamine, glycine, lysine,
magnestum, meglumine, olamine, potassium, sodium, tromethamine and zinc salts.

‘Hemisalfs of acids and bases may also be formed, for example, hemisuiphaie and
hemicalcium salts.



reflux for 1-24hrs, followed by isolation of the residue and treatment with
hydrochloric acid (4M in dioxan), in water, at 60C for 20mins. Alternative
conditions of this procedure comprise of 1.0 equivalent of protected
WQ&Q%@G??& of formula (1), 6 equivalenfg of sodium borohydrlagTig"'%ﬁ%’%%m
equivalents of tetrakis(triphenylphosphine)palladium(0) in tetrahydrofuran
at elevated temperature for 30 mlnutes When PG" is TBDMS Typlcal
corfifiB e WP BhsEH ReCBRRMSE Beaingls Bitis
cordbidsaty @taftbﬁ«mmmmnmm\éaummms of ammonium quorlde in
methanol and water at 50 C for 18-24hrs. 20 Pharmaceutically acceptable
saltmaitheicampakpdsofdermulamibiaclidedhe asidadditien._adbaser
5 saltsdheneaf. auitable acid addition salts are formed from acids which
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bor te, cé{msy a?g Cifrate’ cyciama e, es
fumaraté°aﬁ9&a%95f%f"afaéb?f%f@r&%ﬁ%%w e SAEHpEE R =
hibenzafeSoRg aFeHBrit rtraEdRFdishRsRIe/bromide,
10 hyéidoiodidefivditien dsetwibeidbe camtated offetate, (haleatbemaloraite, with an
mesylatepmeitydsulp haieseraphifylate a2utaps atechuieetoaie;. nitrate,
OrgfiakeacO¥aiaies RAIAHEE, AXEAIG PhASRhaEBYMQOSR may precipitate out
PhogRRaisidiby 9{?%@(53%%9%@*?%% UQQEFH%B% é%cm;&&e‘fhe degree
SUeALRI: SURINASIARNA G- (A, LaYIRlG, drlnoacelale ANl
15 xinofoate salts Suitable base salts are med rom bases which form
non-toxic salts. Examples include the alum|n|um arg?nlne benzathine,

 calbRuFmeRBHRES m%tﬁ‘ﬂ%iﬁﬂﬁ@ycﬁ’&&%ﬁw@“&?%%@f n%a*eéé‘)aﬁq%ﬁfégww,
méegrirpnpHe ofdhn m@faaaﬁaﬁmﬁfmsemwuw%%ﬁam Freandimdhsatiateral
Héavlis g Bharciidenpidhoasisranipval sodo ésfendiedyfor exapnsles, may exhibit
hetaishlpha tecpntedg mnsoid citinioa @l (Bypiddly 208 AeE4B2%0 not give distinctive X-
20 PG/ B2006{00242¢ 236 harasamaw or skitahie salisssre drianehkogkely
Phasmacesticalmalisol @%@'@%é@%bﬁ’@ol@ﬁg S8 Y B@@Qk@dﬁ% which is
W@(MI&M Y2 Sﬁ!;kgé Q%Eatg’ h?{%@ﬁf@é@éﬁé'%’ﬁ?‘i%&%% 1S 2Rl tf?)Ofl'he term
HE ngnes %rfo tr)n é{l ls?o cf a ang h I E\r g dere terna
| eb reacting the compoun eHg(])rmu t?‘?lf Jedfedsd
orsﬂéﬁgﬁ(ﬁ ‘B?z VOIRANAR %"Shaa%ﬁi"earatﬁ’é?QEG*f%ffé P %‘”ﬁ‘ﬁa G B 7R e
25 gureshterrecoreHrb 5B hedi sy tireror At e B PRegies e Aiftyig but
suthelsisargrc frerpreddidrisoliadior iexheraoterisad [ctonkasy ketam tusinly fhe order
desanhaeinitr base; or 10 (iii) by converting one salt of the compound of
formula (I) to another by reaction with an appropriate acid or base or by
MeRNSRHa.SINtahlR IRRAXARAN IR SLOUM unsolvated and soivated forms. The term

30 ‘solvate’ Is used herein fo describe a molecular complex comprising the compound of the

invention and one or more pharmaceutically acceptable solvent motecules, for example,
ethanol. The ferm ‘hydrate’ is employed when szid solvent is water,

A currently accepied classification system for organic hydrates is one that defines isolated
35  site, channel, or metal-ion coordinated hydrates - see Polymorphism in Pharmaceufical Solids
by K. R. Morris (Ed. H. G. Brittain, Marcel Dekker, 1995). Isolated site hydrales are anes in
which the water molecules are isolated from direct contact with each other by intervening

organic malecules. In channel hydrates, ihe water molecuies fe in laitice channels where they
are next to other water molecules. In metal-ion coordinated hydrates, the water molacules are
4. bonded to the metal ion.



All three reactions are typically carried out in solution. The resulting salt
may precipitate out and be collected by filtration or may be recovered by
evaporation of the solvent. The degree of ionisation in the resulting salt
W,%é?ﬁ{’/gﬁﬁfﬁom completely ionised to g/most non-ionised. 15" FAdB2006/002727
compounds of the invention may exist in a continuum of solid states
ranging from fully amorphous to fully crystalline. The term ‘amorphous'
refers to a state in which the material lacks long range order at the
mdteeLE Sevestt aneatedp taidirhgunpoire empes sl neyamanelexdfifait dinehiomeatry
phipsieeidenbpidwiasipf\sheolithosver liuidydry picaly: suahimaterialssdohsine
givehdissingtiveya3topay difijasiiontmatieersdas wWhilsexhibitinghent on
5 propedips-ebaiselicharsdNesfamnalotessibed Asplguidoipon

heating, a change from solid to liquid properties occurs which is
characterised by a change qf state, ically second order (‘glass
o R B ot A el 8 o S PRt e e v
mATETiATh AL A PR US T ds th AN RGBS SR tFRIRRBREE P SRt In
antPRIe RS IRt seralcfPavE dTPBeitteR PR tefineel o Sauaiks (drug-
10 Suhert indteipalsombiere catb dosuffisie ity ilbakse exhilit thenpdogertiesinfa
ligeddplgt theechangdfutmeealithdasliguidd ischanactessad nig PPRsealent
chiamgejohypicaliy.firsko rdercdrpeting aetal hokbeGamR 9N 85. 91408 may be
inyRRtien FakRisaemskin upsehiainlAndRalMalad oINS, JNe I8 mhy
sl 5 U HSHEN LoAsnerbe A IPCHlAL FIRIS ARG e

compound of the_ invention and one gr more pharmaceutica acceptabljé‘
15 CorBa e S S e e g P el
wiEn'&Hid BRIt fntly accepted classification system for
organic hydrates is one that defines isolated 35 site, channel, or metal-ion
coUmitpraredntry o titcioveriise Palpisrorphism medehamiiasettioakGokasoliyk.
R ciyktalrisvi(erd skbje@eB tittaintatibacceitibekker HR9a)sisalatetksitemychaias
20 aresones ife whichjseiwaterialecuesrasaiizplaind fiemdirgt contaghn).
with@achintherbid ataneaingorarganic Maleres. Inchapael ydralgsy
InenWRLeTSIRIRGHIR LS IaNeS EDARNSIS IR EY, U BEX IR DLELy
w%tggsrcrggflggcgl sdtrlcn igneggl-lotr}n 0 r%nat cij h}é r!a?t s ft%e water molecules
are 40 bonded fo the’ matar ion, Wo 2007/8%34335 PE I/ EI60s /o527 3%
27 SRt Fo Rt ARe R gy BB, the"censRsRe,evinifalver s -
23 wéRa¥inet X icHbmBhA it apeitie fsh ArimititHheskrisarwerp e
sORPEN B RErEr S8sviaxaiie Isad g Reliianshidinrsetons uakb laralthiygre scopic
copoufl ditithdBvatetiIsobierisTdntent will be dependent on 5 humidity
and drying conditions. In such cases, non-stoichiometry will be the norm.

Alagrdneiddackyritbindhe seRpeRE T&?@a%\éﬁfﬂj%hr@é@ Q}H@H&Qmp&r%@ NWovates,
30 CamRplexsR{aihestbaRSalts Ad solvateswherain ths, druc %%%a%ue@%&

- ongnpgherégm I?Qent re pr S%ﬂtl stoichiometric or non-st jonmetric
G exes and [ £ salt , . .
amounts. Complexes of this. §p§rierc1r’}clude clathrates (drug 10 host inclusion

complexes) and co-crystals. The latter are typically defined as crystalline
The compounds of the invention include compounds of formula (1) as hersinbefore defined,

including all polymorphs and orystal habits thereof, prodrugs and isomers thereof {including
35  optical, geometric and tautomeric isomers} as hereinafter defined and isotopically-iabeled
compounds of formula (1),

As indicated, so-~called "prodrugs’ of the compounds of formula (1) are also within the scope of
the invention, Thus certain derivatives of compounds of formula () which may have little or no
40 pharmacotogical activity themselves can, when administered into or onte the bedy, be



complexes of neutral molecular constituents which are bound together
through non-covalent interactions, but could also be a complex of a
neutral molecule with a salt. Co-crystals may be prepared by melt
WayEHMA N, by recrystallisation frogy solvents, or by physRGENJHGAIRg27
the components together - see Chem Commun, 17, 1889-1896, by 0.
Almarsson and M. J. 15 Zaworotko (2004). For a general review of
MUERMEBFA ememPebirap Ré fassuls b NaPR eI Sicsd Gtiviig) fot 26011288 hipyrolytic
Hallebligs QAchyostvad/es s decotipesinosiobshEinve nifomanery ol e @xistf
in pratregomg phisustateR{mesephase @ Digwd Sarsialvahen subjestedsta

suiableeongliipas: thedupserBtBlc siAle S ULaICHAIR, PORMER.
5 thedve=grystaling SialeANiG Husiguid siats (either melt or solution).

Mesomorphism arising as the result of a change in temperature is
degcgbed,as 'thermotropic' and that resulting from the addition ofa
secondEorhBERERICE LR A%\ TRRIFDY EhoffePESIEnPe iIRSRTibE deaacing
'y SERSHEECHIATBEES pREEHdVdtherpBErifaPtdofsita HlotEprertain moieties
mésehiadbeseatidlebictibed as mprpiitlics degibensist obmuieculesion of
10 wHichrpmdyes Sandomit(fsackr dss25 COO-Na', -COO'K', or -S03 Na) or
non-ionic (such as -NV(CH3)3) polar head group. For more Information,

Segmasialn a8 RoRIANGMEIRESRRE BYdNklxddarishome and A
Styart, ARLAHOBESIEAAA A4 SISl al elsrgyees to

compound3 ghormulla (hnglude Teferences to salts, solvates, 3
multi-cofPONENt COMplaxas And efléilu|’?J3Cra'y§?g‘%°mer\g§feénr18wfo LBRIARA e
multi-corfBSHeRt *EB MBRREE S8 g RaMPR AR Sredrstnis smpiacrAey ©r
compouﬁ &gt the invention include compounds of formula (I) as
helf@inbefofe dhefivadounschlifimg allpohiave pheahe Srytitaditabils)the reod;
prodrugshardisomerpith ereofhinelwiing: 85 lgptigah, g eemmeinis andonality of
tautometie ispiena)oasrhareinafiendelined angisatopigabahsted
20 compoundsofiferaytao(hs A8 if@mgﬁtqg ’_%fﬁﬁy%d %mug{sjsgg%w amino
compounds:affarmule S hars.Alsouthinthe, SORR Qfhenyention. TAus
certain dﬁ{é\rlgtl\éessfhofcggem“%? Qdo% gfrfgg{pyla.%/ w ICE] f fitile or no
40 pharmacopé ical actvity themselves can,

15

may have Iittl

_ = LARis st 8
onto the BBEY BERB S0 1654 PE PETreSrditgs727 28 converted
into compounds of formula (1) having the desired activity, for example, by

25 hykHdistiexaneiat 26 erbermetiesivee stenadasterrddl thedforqortdrexsthpies and
Furtkrerién fd nthertiveron tiresuse bf furodrilgsinayddtnhed rkianBro-drugs as
Novel Delivery Systems, Vol. 14, ACS Symposium Series (T. Higuchi and
Wusiala) asiBieseyaisibler GRHIRrsinayughesion Retgameniressmne
1984 ddeflster Bnff@ehe, American Pharmaceutical Association). Prodrugs

ap in accordance with the invention can, for example, be produced by
reR,?C;i;'{' dag)e’rgl%r%ﬁte functifotgalitiest,g)resent in the compounds of formula

) With Certain moietes Knowh 1o Thoge Skifed i Th & SRS Yprd Thisistig

adHe S r BRI RAMPIE. Y DU ABTmERiTH AF dER HyoH SEumaymmes of
(E{geéqh@ft:ag_'ggsﬁgrdance with the invention include

0] where the compound of formula (I) contains a methyl group, an hydroxymethyl
35 derivative thereof (~CHs -> ~CHOH):
i) where the compound of formula (1) contains an alkoxy group, an hydroxy derlvative

thereof (-OR - -OH};

(i where the compound of formula {f) contains a teriary amino group, a secondary
amino derivative thereof (-NR'R? -> -NHR' or -NHR?:
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Some examples of prodrugs in accordance with the invention include (i)
where the compound of formula (1) contains a carboxylic acid functionality
Els,an ester thereof, for example, a compound Wher?; Jfgzo /002727
hydrogen of the 15 carboxylic acid fagctionality of the compoun ?
formula. (I) is replaced by (Ct- Ca)alkyl; (ii) where the compound of
formula\w cotre‘talns an %Ic oIf tlon%ll -OH), an ether thereof, for
ex3mple & com Cgﬁﬁ?i“\}vh re f/o faeR STINSLI AP ﬁfﬂ‘é‘ﬁ@n&ﬁ'ﬁ?%f
the comﬁ%‘uﬂﬁe ?WJI’E’?I)‘ I‘F’é”é)laced by (Ci-C3)aikanoyloxymethyl; and
209iii) wHEre YifeteBRtpet AUTSI R HuaNENE SrRaRTY AP arpiendatovtiery
amino filigietidirlity -CNHR ad-NHR where R 0 H), an amide thereof, for
exampleytarednaparpduwhereimuas(thecase mayrbr, gog Ok hathoxyic acid
hydrogensiafiibeagainedupsctionalify) of the compound of formula (1)
is/are replaced by (Ci-C,0)alkanoyl. 25 Further examples of replacement

9re ouﬂdé%F%F%B%w dhe c!% eg%f#eqas&(n’%‘nr{‘ NeSAnd examples of Ewa
prodru gy£§o[sgpna¥s oundn rem ntjoned refefences. Moreoy

cettain compound @ BEHALTA { %g?veé"t%? 8 ?ﬂ’?ﬁ'ﬁf‘ﬁﬁ;g”@f‘gfﬁﬁr
c&‘r‘?b‘%&‘?&%‘%ﬁoﬁ‘?ﬁﬁf& i"’sé"iilé‘i?’mfﬂlﬂ“ec?ffﬁﬁt‘i’{ﬁw tHesscaipityptteomers are
inEFERIMCARE MitdpybARBR LR G FUlINGECHTRATATI ALt aResIS) canpants
forandekériveiporupiorrad taitistation oftbrerdsg [Borad exatrphes faf example,
metahiotitescactos danseoveiitdre iaeenrtiancmneliud e @rinberes thech contain
CampRIHALE AfdierMiu Rt eRtaING GBSV Q14P AREAYAERXMEREHY ky 3D of
desivative thereof (-CH3 -> CHZOH) (ii) where the compound of formula
(13788&@5? r?‘mg ':l‘c%xé/ 19 dt%] Bfte%&p grgr 3 éz\fleems'.[gngerres()f éogn)elftzﬂcisamer ’
(it \[/jv ere the ormula %g con ains A tertiary ‘'amino group, a

Om‘n'”acrﬁ%" N6 FerNatve IHErd R LR BRSS! W(ﬁ“’re
2P GPE1 58 BEMBSBORIBGEIET 960 PR HFEBOMBOTHASH 161 ia
(I PEdiRam S WS BB SRRt ITE U IaD sepiiriaAptte fVaitencfdsieNHR'
->ly<ite] 2) r{egighter exdverieoriieratecbrof-fagininga (1) contains a phenyl moiety,
a phenol derivative thereof (-Ph -> -PhOH); and 5 (vi) where the
CaIRPaELeEIORmLIE {h4eRtBINSaARABMNH e gFiRs ADarRMYIGaG died in
dexivalivs dieraef diehibtgory LR rayRRasRgs of formula (1)

contalnlng one or more asymmetrlc carbon atoms can exist as tWO or

mare st mers. Where a cow‘) u] d of fog‘nula Q‘ contains an alken
o \ren na tec ques r’che r?ﬁarP /isolation of jn anfiomers include c
ora ylene ometric cis/ftrans (or iISOMers are OSSI

\/\ﬁ%’B‘iréeSés[rﬁ?ﬂhf"aF‘r'g%‘?ﬁe?g 18?,15 pure precursor or resolution of the racema e (or the

racemate of & salt or derivative) using, for example, chiral high pressure liguid
chromatography (HPLC).

Alternatively, the racemate (or @ racemic precursor) may be reacted with & suitable optically
active compound, for example, an alcohol, or, in the case where the compound of formula (1)
containg an acidic or basic molety, a base or acid such as 1-phenylethylamine or {artaric acid.
The resulfing diastereomeric mixiure may be separated by chromatography and/or fractional
crystallization and one or both of the diastereclsomers converted to the corresponding pure
enanﬁomer(é) by means well known to a skilled person,

Chiral compounds of the invention (and chiral precursors thereof) may be obtained in
enantiomerically-enriched form using chromatography, typically HPLC, on an asymmetric
resin with a mobile phase consisting of a hydrocarbon, typically heptane or hexane,
containing from 0 te 50% by volume of isopropanol, typically from 2% to 20%, and from 0 to



interconvertible via a low energy barrier, tautomeric isomerism
(‘tautomerism') can occur. This can take the form of proton tautomerism

wi8 ﬁ%%?ﬁ@ds of formula (I) containing, for example, an imi]r}l((;),r
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)fﬁtod o
oXime group, or so-called valence tagg®merism in compounds W iCh /002727
contain an aromatic moiety. It follows that a single compound may exhibit
mare than one type of 15 isomerism. Included within'the scope of the
préSeht HRYEHiShBrE A e IS8 IS Htatiie  SoRRERglRpt the slate
taGtiorAetie teiRedsiE compounds of formula 1, including compounds
exMisitirgyrrRspenati aistaties sy presisls sbiwe difarera hdenixenes!idd. Ghe fost o &
theire ofcetlis @dmplude thar e@oide pdthitiahiostbas eisalls onk aseidydheus form of
cotHpéeriRpisiaRiicatisash iR syanRe: erariatanhindOrissianatype is
raGRIiGe R AXRAD BIQo ol A A Rk S REONRE I ANS IRAREES ARG, .
separated by g&wg%gg%,&e&gmgmgg well known to those skilled in the

art, for example, chromatography and fractional crystallisation. 25
Conventional techniques for the preparation/isolation of individual .
enditfo A8t <in 18 /2R fBIms ARTEY: dYrBnfPer Sl b el gt physical
prétirsise ofhps SRyt ot fisE TapBitieeBraties Famerratdootha Bugt wremate.
derircztiveln itinag Mayrbe serapled mhiraldriting redsigred igaich toliramsitber sty
(HRLG}e30r Altenplatittelsncthaisar enmaten(©C Arkaceis iy BreCHISeHdBaY. b@en
reagted yeidly a suitable optically active compound, for example, anh
alcohol, or, in the case where the compound of formula (I) contdins an
aCJﬁj’Ié: %FJ%%%'CEEOQHF?JX ! %c%gg %ﬁ a Igr%HEeta%gli% -%Qc?eg}g%h%% o;:lwggl{jg[ tlgz!ied
tartatic acid 1he 1eSyipg dastereomeric mixure ey be Separated by
chron?af‘ography and’ riractional crysfaﬁlzaflgn AFRPEHor BB 7 tha te

diSBTETEBTEEMETRSE SHUBH YD TR ComespbAbR g iire fom draitigriaste P

by HRENE BFENRHOVRI R gk i é& person. Chiral compounds of the

invention (and. chiral precursors thereof) may be obtained in

enantipiaesicaliyennititedddnmnsisingtohcanaiogy aphyintypicalht bt lGo i
anABYREREIHiGoH @SifHWIHD *a, reokile RRASE ConsSiStng of ahywhkocarhan *c
typicaty, BRRRNEFOLARY NS, A0 oniain iR JHOMS 10O ORGRY R IUNR Ptuch

isg@ﬁ@@,afwgnam&%uxsg&ms?é’@cﬁ%@%mqlsmmcﬁ%s}/%g? 2007/034325
PCT/IB2006/002727 30 5% by volume of an alkylamine, typically 0.1%

diethrylamine. Concentration of the eluate affords the enriched mixture.

WHERRENG IR AR ATROUE P SPA B S GiffBRSnt R drgpmorating 2
pOSEIPAEIVT HEP RSt §/pe'T8™MtnE Al MY EotrisBRtA i fersefadtivatelupiste ridd
to aewiw RstenrsaiaoIno e neb ot ofe 5 Sryarabistipreduce! for this
copitenrsie g etriartiemeérsdnesitmnotaeanosmtso Hhecgacond type is
the racemic mixture or conglomerate wherein two forms of crystal are
Prededdn GAL1BIALRI PRV S £ACNA0M RESING R SIREIE RRANHRMR uiic
Waa%mgges%mgrfwadrémamcﬁ@@%a% Bremin DS hAYE idenical

physisal . %d%tﬂg %gaﬁgmang,ya'g&%%%%y fferent physical propejties
Compare to the true racemate.

Substitution with postfron emitting isotopes, such as 'C, F, 0 and ®N, can be useful in
Positron Emission Topography (PET) studies for examining substrate receptor occupancy.

{sotopically-labeled compounds of formula (I} can generally be prepared by conventional
techniques known to those skilled in the art or by processes analogous to those described in
the accompanying Examples and Preparations using an appropriate isotopically-labeled
reagent in place of the non-labeled reagent previously employed.



Racemic mixtures may be separated by conventional techniques known to
those skilled in the art - see, for example, Stereochemistry of Organic

200 034325

W8om ounds by E. L. Eliel and S. H. Wilen (Wiley, 1994). 15 The %resent
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muention icludes all pharmaceutically acceptable |sotop|caTI§]‘W&B fifago2727
compounds of formula (1) wherein one or more atoms are replaced by
atoms having the same atomic number, but an atomic mass or mass
number different from the atomic mass or mass number which
prEtsmirratisslireerenire SOVERaiImplesdshisaitibsigntdsl infydéribtasioreien
théesrivpuuhdgsehithiimaritosminsidyeisstupes. o biydrogennsusivas®H
and 3H, carbon, such as "C, t3C and 14C, chlorine, such as 35Cl,
flugEn Qs CASHBE oM G 3HER aFel RRTnRBE: 2ahp SUMRISN AUGH @Sas
1%@%%%%%@% SHED sgﬁa%e%%,?u?%magée?%a@&sg ‘i** SHEL A%
32Pmalg>gesu n#‘l rt’hgr%g a%e ne«? herel rta Qr IcSoOto c\ﬁ ormula he; on
comPoun offormuia 1 Rose m or pora ing a radiS AR
|sc5‘%%be?s§P£°d’§%?ﬁ’f’Frm"HPﬁj‘f%rﬁ'aF&P%ﬁB&Fét%g ﬁ%‘éﬁfésﬁf%%ﬁﬂ’t?ﬁ?%ftudues The
radioactive isotopes tritium, he. 3H, and carbon-14, i.e. t4C, are

paftien eyt taristibssolferpdas €) i wiowdefdhsiihdbs ahitootporatiom a
angreadyiimaeatts af tatettionsEotSubstitutiompdthdre avienisolape ssuak
asteeide dunmidater2b fenapafiowcariain therrpaulic asvaniagesiieswhing
fromaigakrscasiahp s SirRiIBb R axame N crRare fhinndy ehalfifenk
reducridosag égghggegpggg%t)@nd hence may be preferred in some

circumstances, Substitution with positron emitting isotopes, such as 17C,
18F, 750 and 13N, can be useful in 35 Positron Emission Topography
(PR BRPSHISS S SRURHR I "SR & 2832568 b L RIppARpoeUtical propertes,
lséi‘{ibﬂ?aiﬁ}“i"élﬁéféa UHBAREY Arerimiia pryregriiyetierdnyBe repegdte
bye&hRtRiEE desganiguiesidntia of thoiistsiiiietrifreiorent o thy proposed
prodesges analogous to those described in the accompanying Examples
and Preparations using an appropriate isotopically-labeled 40 reagent in

plaspniithe sondahaiadyeasrRl RE\IRHShLMRIOKE dnd) Q200 RR4A322.
P%ﬂﬁg@%@/ QQ%%SSA‘OEM “‘Eﬂé}? HE?%Q’ &?&ﬁ@ta@l e§8’!1¥:%te§slgo!id plugs,

ac%%d‘?‘s”%? gy &Keﬁ'&%ﬁ”& Q-ec.ﬂlta % elgin he

alliZation ma be isotopicall stituted cgs Baélﬁnd eeze ?%"‘e‘i spray
O B e e e

co‘f‘r‘fﬁ?ﬁﬁnds of formula Il as hereinbefore defined, all salts, solvates and
complexes thereof and all solvates and complexes of salts thereof as
defmedherembefeiecdorioempordgrefidomitutas sThedntrentionpdnciadeis
alipelyonarphsefiheiaforgmentio neck sfreciesiand asystalbabiisitiere@bs.
10:Wbany prepasingsamasads ek formlaalbnimaseordanc e withhths: more
INYROHRR S P RGBSR HERAR skilleg:in-dhe.aHk t Qéat'ﬂ;g%vn%s@&%m@any
fotRp-alspeRoyad AL BBy HIR RS e bes emmem““%'% L e

features, for this RUrpose. eatures inc e e meltin
so?ﬁ%ﬂ?lt?/ ppré::esség Sty ue?rr‘l o aF u'arlH}Oérj‘ffnoécﬂ%{?@‘fgﬂt}?réﬁaetﬁ%w of the
re&XfHIRG: entdRk ﬂ%?@?'“ﬂﬁé"}ﬁ’r@a ORvFh el Bagsegsfadron isolation.

Pharmaceutical compositions suitable for the delivery of compounds of the present invention
and methods for their preparation will he readily apparent to those skilled in the art. Such
compositions and methods for their preparation may be found, for example, in Remington’s
Pharmaceutical Scienges, 19th Edition (Mack Publishing Company, 18986).
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15 The compounds of formula (1) should be assessed for their
biopharmaceutical properties, such as solubility and solution stability
permeability, etc., in order to select the most i
osage4P '{rym and route of admlnlstra;gon for treatment of thg%%%%ss%t
indication. 20 Compounds of the invention intended for pharmaceutical

R LB MR P

mietHEYE S FeH a5 s SeRALE AN F;}Qfaﬂl'ﬁi‘é‘ii’g?ﬁ“f}aég?@ JRHRG P G5ray NeHRSIRY,
oreliBgEF AR EplaD PNIGie b eco Tt ¢ TSy e P8 AfRRy P dros dee
fom¢kiis 25 purpose. They may be administered alone or in combination
with one or more other compounds of the invention or in combination with
ORSALINNEIBRE HrUas 4ahAsrany FelRinationheirohd fsenefalys they
wilk %@@@H@d%ﬁ%ﬁ @amIégrm%@wt;agﬁ%aggmcw%s 4% D Gils;
pharmacedtical C?H faple e&&%'pgla ”t%sg!ﬂs ﬁ'i”d ?é%bg Ts) ﬁ%dmms

herein to descri ingre ent ot?wert an the compou

|n§’Pé?¥tlo?f‘d1%8°%’%li‘é° %F%%’(CFB &KPwill to a large extent depend on factors

02727

0 such as the particular mode of administration, the effect of the excipient

15

20

oigigh fityetions Sriusiisyseateitvespltiore aftheivshde R foggulations may
Phareatgedical Gmpositions seitatiesitrstiieadeliverpefrpempourmsaf the
preseRidrveRdonicands)eihossdny teisrpsepanatommilbeecaidy, sthanal,
appsentie these skillagdnyike artugldaieonapasitiens Qﬂdam%hQ@ fQre
thgﬂ{h@ﬁ?ﬂ&%@&g gﬂ@/}{rggstb%mg Jn?sx% %rlﬂul?t%%  be prepared b

W S

invention may be administered orally. Oral administration may involve
SWEHGRIRGHSE ﬂ’fa‘ﬁ?h@"&%b&ﬁhd’%’nf@ré‘%‘@éﬁ?ﬁiﬁﬁé‘?ﬂﬁﬁ?ﬁ’é@t”t%ﬁlﬁﬂ
bueests fimgje arcopsdeashngsribednibst Siebip Wistebetife Rasenisolin, 981-
ersgs; dhedleatiGtre v directly from the mouth. 5 Formulations suitable
for oral administration include solid, semi-solid and liquid systems such

as-tphigls usRliothA GGRARSHRS 6RRIAIBIBYMAllimANANRRAiIcYRESs 80

- liquids, Qrpewdars. iBsengss (nclyding auigkilled)s chewm -96i%dastage

30

35

d'%per%'ngagiaq?o%% o, lims, uuley piaye: 210 flccaliucoadssiye
atc €S, quIé) ulations inc ﬁ enS| ns, 8(3

T g S
Céﬁ%@@?méaglumeega%@eliﬁrﬁoagﬁtmowowdone po!yv;nylpyrro!sdone methy!
hyraliasyprojsyirmestalileciflinese) i efiplcatsivishprisexpeartiesiyee. starch,
exegpptdnivedtepreétlhahebdium alginate. Generally, the disintegrant will comprise from 1

weight % to 25 weight %, preferably from 5 weight % to 20 weight % of the dosage form.

Binders are generélly used fo impart cohesive qualities to a tablet formulation. Suitable
binders include micreorystalline cellulose, gélatin. sugars, polyethylene glycol, natural and
synthetic gums, polyvinylpyirolidone, pregelatinised siarch, hydroxypropyt- ceilulose and
hydroxypropyl methylcellulose., Tablets may also contain diluenis, such as laclose
{monchydrate, spray-dried monchydrate, anhydrous and the like), mannitol, xylitol, dexirose,
sucrose, sorbitol, microcrystaliine celiulose, starch and dibasic calclum phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium lauryl sulfate and
polysorbate 80, and glidants such as silicon dioxide and iale. When present, surface active



polyethylene glycol, propylene glycol, methylceliulose, or a suitable oll,
and one or more 15 emulsifying agents and/or suspending agents. Liquid

WMW@Q%S may also be prepared by the reconstitution 0f}%§ﬁ#§0J8£02727

example, from a sachet. The compoasnds of the invention may als
used in fast-dissolving, fast-disintegrating dosage forms such as those

d b dinE t I 6), 981- 20 986,
o R i e é’gb@ﬂ o S A b e R
th%°?3PU§ R4 r%&l?@ 8o ?’WE(@?W’% %0 weight % of the dosage

form, more typically from 5 weight % to 60 weight % of the dosage form,

|nTaaléﬁfti@lﬁpt@?ﬂq@lurw,ia@'amm@féﬁ@rewwnﬁawmme@fam foamephirs
ofsRBrelisintdigrasitsip dludeispehumistarchf ghvgolsite; seeiatanvaaradkyinatiy|
cedliese Lontcim genrposmaiiyter bl seiger osearmallgseserdisiably fom

- crespRvidang sRelvwinyipyeligene, methyl cellulose, microcrystalline
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cellulose, lower alkyl-substituted hydroxypropyl cellulose, starch,
pr elatlnl d starch an od| nat aII the disintegrant will
cosrﬁ1 rlgm?roerﬁn RGNt g’s"ﬁ@?‘g 39 u[)af}e era‘b RS Ao ng TGRS
20 éﬁaﬁf‘?ﬁslﬁﬁﬁ% ﬂlfjsage form. 30 Binders are generally used to impart
cohesive qualities to a tablet formulation. Suitable binders include
mpeisegstitine euitifosde gttt Ysdryartomehpetiiflesiehly dokbniten akand
syhtbiedic, Gumsbpo|§weyhd Yirolislonied ore gk atirised, Starchidny el nexypropy|
celtalose v hyskioryRioRyE methyiaetiabosagnl ahteiscmay wsh: eontaban:.
diluents, such as lactose 35 (monohydrate, spray-dried monohydrate,

aﬁ@ﬁ@{%ﬁﬁnﬂaml'bﬁap@;@mﬂﬁ@c@yﬂm (J&éirgsmnﬂg%sa§ew§o%mgﬁus or

mél’cgp%rSySF% n scn%yu atema?vggcb? 9 aSIC C l? It%n gteg Spthliicon eale? or
d &‘%’ rate lets’may also’o |ona Cbm rlse surface' active aqg S,

S A PR SR gﬁ{yg&w@p@fﬁ S THE Y S P
sifit PR N ST A B Ffa R presetaedrface active WO 2007/034325
PCT/IB2006/002727 33 agents may comprise from 0.2 weight % to 5
wéighitortireliahef tablkéd iagichghcdaint Bhanmycadicalibive d dion i 2T wn
weighi8omah the tabletmdapletsiasngonsr abix cosain Iubrlcants such as
magnesium stearate, calcium stearate, zinc 5 stearate, sodium stearyl

fupataiesRNdmixiurgs mfnmagpeaéuna@tssaer@tg ?é&apgﬁgm l@%‘tgylsolubie or

su ner II comp rlse from % to 10 wel
“B@egfe%%l-ﬁf 'ﬁ)ﬁrﬁ ﬁo%%wg SWth pd Vet FIOF u(SO?I eswe%n&

posSsiblé fAgredients mt‘?cll'udcg a?wr{“ OX|dan Or(')'fé‘ﬂr%rj\‘f H 807 g 5’6@?\?& 2
prSeat §‘ai‘£f’§"‘ﬁoﬂt§§wsﬁﬁaéﬁ‘i‘ﬁﬂf‘gﬂeﬁf’é“‘&%?ém&?ﬁ*f‘?%ﬁ?@*@‘%ﬁ‘ﬁ%p
toBBE BB R ST ERSN TR RAEIGh M9RiBasBa .Oeitveight % binder,
from about O weight % to about 85 weight % diluent, from about 2 weight
%Tte @bpuirli®iverglis % disintegsanipand frasoabeLit O.25-wrightdbdeund
abgiahOcuvgigHat Yol BRIRRAL- %16 80 weight %, more typically from 20 weight % to 50

weight %, of the solutes. Less soluble compounds may comprise a greatar proportion of the

composition, fypically up to 88 weight % of the solutes. Alternatively, the compound of formula
(1) may bhe in the form of multipariiculate beads.

The film-forming polymer may be selected from natural polysaccharides, proteins, or synthetic
nydrocolioids and is fypically presant in the range 0.01 to 98 weight %, more typically in the
range 30 o 80 weight %.
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Tablet blends may be compressed directly or by roller to form tablets.
Tablet blends or portions of blends may alternatively be wet-, dry-, or
meltﬁranulated melt congealed, or extruded before tablettlng The final
& may comprise one or moyg layers and may be BEAHEGYF002727
uncoated; it may even be encapsulated. 20 The formulation of tablets is
discussed in Pharmaceutical Dosage Forms: Tablets, Vol. 1, by H.
LigheraessiPerivpiedieaieislids erfareemdariesantingsyoriige %E@@@‘)OW enhancers,
Corssevatitsle eriviimesifoltingrenanty vetdnihagerise areivgpicalhcipliaplells),
waterisch bitiar 2@5 atsrsvebabtetshiorfitbrdosagea formsmhisgihmay be
rapidly dissolving or mucoadhesive and typically comprise a compound.of

forspah L@ fmEOUmiNAPANMET o7 RiBESE &eég 35?9 &awgn&cmg ¥ thin

| p'éﬂé‘&lﬁ%m@&‘ﬁ?&'%‘?& Qée%%ﬂ%i ‘E{?gasyéég S' errp%(%g%{one ina %ymg

s.oelve 1 orpe cowpo eg é) ormulatio rﬂp ofm mare
e T Fhe’cBmpo6uRe 6f 101 Orlgy(ise?ﬁgﬁy MR LB ble or
insoluble. A water-soluble compound typically comprises from | weight %
toBEAVRBIIRIOS feiote! BANEETFIRB R DeViRsiy et ted 6 nrovdigih eag/comtldied
satifes. Megiisbhglshse drmpialintks imlagecdsinpris esasgiesite ppseportiototdd-,
thergeenpasitigranyeicalissp to 88 weight % of the solutes. Alternatively,
the compound of formula (I) may be in the form of multiparticulate beads.

35&\]&995]( 'MQ&@”MS@Q&YWM!W@%Q%% Sg@cgﬁmrr\}gjf‘hgﬁgre described in US
P%%ﬁtc&haﬁ%e‘af%&!a ”Eh‘?%?e rg(edag‘gctgglr?r!os and is typieally. oy
present in the ran 01 to 99 wel 0, Mor plcgle m??me ra e§@
to BRI %6??@@%@@3@%@ SR PRI
|n8%[9%H%é@néfu%lé’éHﬁ"'B%ﬂé%@”"&b|8P8rﬂ§ ¢ a”«?&ﬁﬂ%@%woeﬁa%lﬁom“ed
erifl2gfedy despesdriipess38ivary stimulating agents, cooling agents,
co-solvents (including oils), emollients, bulking agents, anti-foaming
ageatsngufastanis andiasiexynaaskingiageeisd iktpstntroserdanse With
theuiswe nionaran el oREAPAIRELBYrRVAD MrAtMR AN SRR AGHE RIS
filssoated aniR-ARaelahl %&%@9 Sm&&r paeﬁrenmlframama%@&?
'”,ﬁrgsftx ) a‘%?aﬁ’ 4Raeh P gbf’ao Gombined,coater dryer, pr by, for

mulations for ora admlnlstratlon may

freeze. achumin
bé T orm'fja?l ’ 'S\éaet'orr'nr’ﬁ“é?%ate ARa P SRS T TR AL Ry aREe free
reﬁ%%%%’??ﬁ*ﬁfﬁf?&ﬁ%c?ﬁﬁﬂfae delayed-, sustained-, pulsed-, controlled-,

targeted and programmed release. Suitable modified release formulations
foPatvetprarsosdefiofsthe nvatitionsne dedoribetidnrySciate arddents such as
6,306, 86dorRiptEits=0 otifetrguitalticreleasy teehrologiessial, asthighRome
enppiaid®, dispeisiGaserRtOsEOEmand cadted NaRises R e forad:
in ROARRRES YEGAR] GEBNRAIRGY, QB liNG:2RE entad dulY Y QHMR, Ay Rber-free

(20Q1). The use of chewing gum to achieve controlled release is
described in WO 00/35298.

The preparalion of parenteral formulations under sterile conditions, for example, by
lyophilisation, may readily be accomplished using standard pharmaceutical techniques wall
known to those skilied in the art.,

The solubility of compounds of formuta () used in the preparation of parenteral solutions may
be increased by the use of approptiate formulation techniques, such as the incorparation of
solubifity-enhancing agents.



The compounds of the invention may also be administered directly into the
blood stream, into 20 muscle, or into an internal organ. Suitable means
for parenteral administration include intravenous, intraarterial
Wﬁ]ﬁ”ﬂff@?ﬁ%ﬁeal intrathecal, intraventggular, intraurethral, m?rc(:;{rsftmrzr(\'g 002727
intracranial, intramuscular, intrasynovial and subcutaneous. Suitable
devices for parenteral administration include needle (including
mittetetere Yanjeertech somstRle iRYCHS JoandaRfu S oPrtébRATfe SnIs
P ametiter akfemanuldeidied arteagpifaiyiaigoe dydoldeiaed-whichingy eoptdin
exaifients, siightaisarsafisgearbahyiiiate Sancdhuftendg b gents {pieterabhe
10 8kl BONURd6nEdn BLis 0450 eni apR|isaHRAE b ByLINRY A RiRReEGoN as
5 S%Wmlw%maéasﬁgrmuﬂgsmlﬁe@%mwﬁ%mm&%&wﬂs Bxitind foumio

SaRag %'” it %n%&xm @@%&PJ% ﬁa%%es %H&Queaeﬁg%ec ix%%m&f&e

r al rmulations under steri
coﬂ%ﬁ%’ﬁé" 6‘?%5? ﬁ?ﬂfzeo %ac'cfy?(%phxl{sa iof, may readily be accomplished
using standard pharmaceutical technlques well known to those skilled in
th&tareosBomis $HItBilyeBftomfyoilitdBeorTBtalsac IPeisal. ifnfrradermally. or

10 prepadaticiyobpecstieral swhotonkpnalyfolelrioredsethibyiesgsisafde gels,
appeER ecfiors) ulationstechniquisnsughiasith @ andgsporatippsofoams, fims,
SOURIliERBNANSINGABRRIS NG B0Z/03432R PLT HE2R0GINNRT Rifosdmes

%mtﬁé&'eyﬁs@r RRENtera- AR SRR AV G L IR URIS St IBRm, white
ITHORSERIR g ”ay%%jlg% eRas ogﬁénsgs§séﬁa§§e£9{mtgmg99§s'%Wee

. elayed- &faine ontr nd pr
15 refBREY r"E‘It’ﬁ'us ESmp DI e a|arr1'7\n/en°tlon' rﬁo%/ ég Torm Ia}(‘)t](‘e]!nn &g PHlorgan
su%‘?&iéﬂg@r as a SO|Id semi-solid, or thixotropic liquid for admlnlstratlon
as 5 an implanted depot providing modified release of the active
cobippumsinE xitpites oihstishtforimiide orydnchydeadmperebate hritehtssis,
anshGeptoeeks ARt GHSp eRrSIasHeai i sieg afieg(dgadeadersct™, Bioject™,

20 Polyfslin|astic-coglycolic)acid (PGLA) microspheres. The compounds of the
invention may also be administered topically, (intra)dermally, or 10

”%9 crmallylq (jmaf ﬁ@miﬁgt%s a«'?bEnyJaaLIQJwﬂgﬁmgdf% HigRUpanS

InC U e ge otions, so IOng Creams ant ¥ dustin
dl‘r’ ied reledse formu iofs inaude dé 3[1 af Pn sdd-, contralied-,
pO ers ressings, roams, ms SKIN patC eS Wa ers i P an‘ts

spBfGEs, aﬂBPé%gr?ﬁﬁ*é“H@E@sﬁnd microemulsions. Liposomes may also be
25 ysed. Typical carriers include alcohol, water, mineral oil, liquid petrolatum,
white petroladarm’, iy dernfopoiyetidseagyostmidrpsitne dlydotaiation,
P em@teatiorheirander srmayvdse @5 énebrporatedidisedoferaxdmiple,dy blend
Phatimagsie r G0 nSha-aBoiunipsimir, andManganixé@etabasskao @) Otrer
megnsRbiaRiRRlAL IRIR P RlntudRAelivery RY-eleClraPARLOPessurised
30 |ont hr%rre%dsmp spray, atomiser (preferably an atorniser using electrohydrodynamics to
produce & fine mist), or nebuliser, with or without the use of a suitable propeltant, such as
1,1,1,2-tetrafluoroethane or 4,1,1,2,3,3,3-heptaflucropropane, or as nasal drops. For
intranasal use, the powder may comprise a bicadhesive agent, for example, chitosan or
cyclodextrin. ‘
35
The pressurised container, pump,. spray, atomizer, or nebuliser contains a solution or
suspension of the compound(s) of the invention comprising, for example, ethancl, aqueous
ethanol, or a suitable alternative agent for dispersing, solubilising, or exiending release of the
active, a propeliant(s) as solvent and an optiona! surfactant, such as sorbitan trioleaie, oleic
40  acid, or an oligolactic acid.



phonophoresis, sonophoresis and microneedle or needle-free (e.g.
PowderjectTM, BiojectTM, 20 etc.) injection. Formulations for topical

wadminisisaiion may be formulated to be immediate and/or
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release. Modified release formulations include delayed-,. suggtlilneg(qw%2727
pulsed-, controlled-, targeted and programmed release. 25 The
compounds of the invention can also be administered intranasally or by
inhalation, plcap%/ in the form of a dry powder (either alone, as a

ML $r! WIRT QT AHFRISHRG OURHARD TR S e sphixapkeronised to &
coﬁ‘ﬁiﬁﬁéﬁ% A AR S éﬂiaa‘ﬁﬂméwﬁ*ﬁéébdeﬁmfhaﬁmﬁwaﬁwss gagie aghieved
pHysptiRpeirititefioatirg disihodvwatier asheties, iat railirge fagbbsp teiyrfifitn
a pressiirs ddiBOraemtainerfopumppspiass. tgmisesuprefeablsamate spaer
usingelectrohydrodynamics to produce a fine mist), or nebuliser, with or
without the use of a suitable propellant, such as 1,1,1,2- tetrafluoroethane

orO]a;:%LJeaaz (?l’\é%é F&?%@ﬂﬂg%& %@Qﬁ‘l QF %Q%’%p@ﬁ%&ﬁg!c& riolsrt]aé) lis rst and

caftr; ng i J}Sﬂa?erp r';hség toloa Qe%':ﬁjs%%s conr exarg )
or CyCrodextin. Urised CoRtamer, A Fﬁ“ﬁ‘ecif ?ﬁ'
ﬁlﬁ%}dc‘gn{ﬁrf§“'§”§8'?ut‘?oﬁ“@blgﬁgﬂgﬁsﬁﬁﬁeo?‘fﬂb‘150 ?ﬁﬁnﬁ(ﬁaﬁ‘tﬁé‘j a
|n9@Tﬁ?B?F%Wﬂ9fT§Frfg‘c‘Fdlsé)@ﬁWﬁlé“%¥H‘ﬁh@l BRSBTS steratRolhefagose may
sUitaBiey ales natineterg &rmnfof dispersihglraeluiisanly, te dxtenditigreldase
ofetiripicaistivgjda propel kints), asiBely snbianey i, aptionabsiisiaciantesuss,
as sorbitan trioleate, oleic 40 acid, or an oligolactic acid. WO
200408433 BGIHBRANGP027R 4, %&@95&9@@%@&&3 ROYNLEs fbduce
s%%&?ma@%’f&ﬂ%ﬂ; 4%?95%%% mgom,acgmes n} Rk size suitab

Tl per act ncm an
otre 24y Qé wn aatlon { plca %S? A tg%]]nlzair%]s P]IS may
|eve é

t& Cothminue gl @SYréfrj'&l”s'e 2
mﬁ‘i"’ﬁ ity dx 7 Hnnﬁwgvf%"&ﬁ%%nf eaﬁfméﬁors@e%%.ﬁgdto%w chloride.
néﬁﬁfﬁ%ﬁ?{?cféé’ewrg Wi S@yrEenRibheridaticriorsieaprelyeotigatige Crgssles
(maisbereakeemiple, from gelatin or hydroxypropylmethylcellulose),
blisters and cartridges for use in an inhaler or insufflator may be
fosutatai@d-toreoniainarpewmeeminahihec 16 caspaurdithe RvenRier;
a &émk‘) %M’QWS@SM@% |_%G§§%Pﬁu%@:fr@ﬁ cﬁqqeaim%mﬁi@f?@ed for
mogifigksuch asdalenecine, mannitol, or magnesium stearate. The lactose

may be anhydrous or in the form of the monohydrate, preferably the
ther suitable exclzg%lents include dextran, glucose, maltose,

lagte

g‘b% {1, G S e s SRR SO T S 8B S
fo???ﬂfﬁ‘ilfﬁ’ﬁﬁ? H’%‘églﬁ%ﬁ"é‘i’%ﬂ'ﬁlE&ﬁ%‘@%&%?&%%‘a?ﬁlﬁ‘%?ﬁ%ﬁée
a FHIEnRiStAvisRF cepitEfefrofiostestrne momagoedindeesrmpound of the
invention per actuation and the actuation volume may vary from 1pl to

100pk Astyricgl fostat latinms maya Q08B t5€@sage unit is determined by means of a
valve which delivers a metered amount. Units in accordance with the invention are typically
arranged to administer a metered dose or “puff” containing from 0.001mg to 10mg of the
cormpound of formula (1). The overail dally dose will typically be in the range 0.001mg to 40mg
which may be administered in a single dose or, more usually, as divided doses throughnut the
day.

an

The campounds of formula (1) are parficularly suitable for an administration by inhalation



compound of formula I, propylene glycol, sterile water, ethanol and
sodium chloride, Alternative solvents which may be used instead of

whB eRylense.glycol include glycerol and 20 polyethylene glycqlcSutifaialenss27
- flavours, such as menthol and levom&nthol, or sweeteners, such as

- saccharin or saccharin sodium, may-be added to those formulations of

e L B e
c%orm Q gﬁa?or hj?oé%(? @ oag er s anfre?g?é( ti:]% mgaf 3)

imme release using or examp
rei‘@gg‘és%t%ﬁ‘fé?ﬁ)ﬂ@ ISty R sustalned pulsed controlled-,
targeted and programmed release. 30 In the case of dry powder inhalers
5 aricbreterisnis fah eedeisagraluainidstiaierivieBebiprrdaer tofhke wapediaiphioh/or
delivdifisda mietsre faiifial rtleksaitdrimuatcar deckeiz withyile invesitisn angsed-,
typisaiyeBrraggedia pdgministerameatered dose or "puff" containing from
0.001mg to 10mg of the compound of formula (1). The overall daily dose

WIIMX QIE%:%%Q &g@?ﬁ&%&%@;@%%&%@{% WQE%V t’ﬂﬁ‘éf é&}@ or ear, typically
10 m gpehfom% ﬁ'] 5' d'g muf;omseg shsg ensi n or M%mn in ﬁ?gmc ?,c(l!uiteci sterile

thro rmula are' a

'su?t”éiB?e%‘F fﬁ"@&ﬁﬁ‘ﬁﬂ%ﬂ%{%‘?\fﬁﬁﬁ'ﬁ ?&ﬁSWW@@??B@&%IE%e ointments, gels,
P CPASRIBBRIEZT 2tEoB7tpIeE! SRS LFRIRSEM thid VRIS A #RREIR 0- Silicone)
admilzigte rediesctiziiyes rand ghadityiafeo roe xeaipler; isylamsfonmhoha nicsomes or
Sufmpesiterys pesarysuct e entasddiocaopbisteitssaidraditionalsuppositosyic
15 bagsy, BlieIMRER YSIRHE RAUNE SR Y RSHEESIRSHBRIIAREAIRdBxyethylceliulose,
Fosrmdaiepsdae recialiaginpbadministiaianspay be formulated to be
mipgeiate andon, modliedd elsgng. e dligg [plgRse. Pmalions glude
el aet shused ool laldeter Bg g ec
LR PR CORTBaAL BT Hi SI/ERtOR ey Ao b AUrRmiStere
dn%"éﬁ&'f‘?&"ﬂ?ef‘g 8‘3&5‘?’@&?3'%‘?8%{%?*‘1’0 ma{’hBefé?fﬁ”éﬁ‘%i‘ré?)%f%”ﬁﬁ@Srﬁ%&%f
20 suspdirsofeierssol g idetenitrprrisif dteides iatesdafruaitsthe puised-
forenielbdn &asitabterfosrgoukdreeatcaural administration include ointments,
gels, biodegradable (e.g. absorbable gel sponges, collagen) and
norHdieaegrasaiiv(eventtiicanes RpIRAtGIBIRIS rensasang: paricuiate
Oré@ﬁ@bﬁé&@’%@r§l§ta§&lQQi@a%J%Qﬁé}%%r%iyléﬁﬁég%%oﬁJMMW ar
25 ¢f ?a%?‘é'g '%%ﬂ%%ﬁ@iﬁ(%&@éﬂ%%&Qmﬁ%h’éé@y alean smh%%’!skw Wiy 616 Raviny

cellulosic olymer, or exa Xypropylme ose,
hyafgﬁ% Eﬂcgg Ssoéem%'} me?hy(i ﬁ gsrgg 4g')r‘éarheteropolysaccharlde
polymer, for example, gelan gum, may be incorporated together with a

pr@é@r\%&w‘@xgﬂaﬁ'&%ﬁ%rﬁ%ﬂ%?ﬂiﬁnﬁ*f&ﬁ?&?ﬁj@ bs FERPrRYERAT A SRR EAER
befefeasberm RSiatop re¥esiBotFopksirmBoh acfoheeainageiopigkes may be used.
30 admsinistietietivinydbetionmmidstied tatbirdnime tate dudton 2Gnedifiegas an
releasar/Madlified; kcleas edasmuiladions ingluida delsse dorsusstaingd-for these
pUiﬁaﬁQ&es are alpha-, beta- and gamma-cyclodextring, examples of which may be found in
International Patent Applications Nos, WG 81/11172, WO 94/02518 and WO 98/55148.

35 Inasmuch as it may desirable to administer a combination of active compounds, for example,
for the purpose of treafing a partticular disease or congdition, it Is within the scope of the
present invention that iwo or more pharmaceutical compositions, at least one of which
contains a compound in accordance with the invention, may conventenﬁy be combmed in the
form of a ki suitable for coadministration of the compositions.

40



weVsledesiyie and suitable derivatives thereof or polyethylen
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controlled-, targeted, or programmed release. The compounds of the
invention may be combined with soluble macromolecular entities, such as
P CrmB2006/002727
glycol-containing polymers, in 25 order to improve their solubility,
dissolution rate, taste-masking, bioavailability and/or stability for use in
any o t;pq(galfg){heme ttlgned modqW s of administratio ye odextr in

com plexes, for example. are tound 1o be ge aé%a pﬂse ﬁ?‘ 1e7 Rogery st

e, are
folfe S AR EATo A ?%f&'ea@*@é{ﬂf%dg.tﬂﬁ%ﬁf&%ﬁwmmg.ﬁwntm and
coTfBNSXaS FPRYPISY (RIEANIFGASOSiierpative £8 Girsptabsin Bhdsattipnbovits
théhdiedyfotrrackyiclitrermie Riayche kise thafamiipahlikitiorgcatiitive tieenaaisging
casfiebjeth|oastiesragdiubikser. Most commonly used for these purposes
are alpha-, beta- and gamma-cyclodextrins, examples of which may be
foutpgliim o*ﬁﬁ@ﬁﬂ@ﬂ@ﬂﬁk%ﬁﬁ@ﬂﬁ%ﬁﬁ@gqg}sam%ﬂwg %ME&B\&QOI'mS for
9449%%%8&51%\6\/&8@&%‘}%% é@%&q#@&@ﬁ ter&%:%ﬁ%“ agtaflp re}qt doszge
ép\}as ?0?8%!11'{;”%9'%@ s?ra aé%g\l'é!e C%O!‘leg aing ng;%t(am SSS
DUDOSE OF freatmaca parh el ol o2 DR OIS WamsihRegse

oftfﬁé‘*taf%%%‘ﬁf?m?é RRTCTT AR HIRD BRI ham ey desh B ateraledt

le SRS which contains a compound in accordance with the invention,
may conveniently be combined in the form of a kit suitable for

coad mimisttationtofdnengatapeshianial dHy\Aek: 2007 LOB4BRABs of the invention is
PG hRi20a6i002:0d¢ SboTiyisdhentdhafl theeHuvaNtien6@mpPsEHNVARE of
MARRERARA!FRRAUMACSHIICAhARIAGSIHANS . A leasE aRe QRWHIED: 6.1m
cqet%em GRPQM 9&&%@3&4@ hASERIARGS '&‘r&g%@bf&“t'%e?’%ﬁ

m %%if or seéloaéat re al com 0SIt IOHS such ds a con

pettle’ o IVI F0|I asf:']?eet ARG Edrr?ﬁfg oF LAY it fgsician's
faﬂﬁﬂ?F%‘Tﬁ%‘?%@U@%W&?’ fﬁ@ﬁ%ﬁ‘é@?ﬁ@ 5 of tablets, capsules and the
like. The kit of the invention is particularly suitable for administering
differentetosere orasd, dforn axamgel 6yoralsariebpandnteratidarcdidnainistaring
theose eapeysormpatitiedis ot differenttdosagséatiersalscarfosditading the
sepaiadenzOmMpN Siite as iaganshanras@aather. To assist compliance, 10 the
kittypieaisieampsiseatirgeians iradminkiration-ane mayhe-prvisds
W%Q,,g@gmlé}@&,h SRLY,aid, For admlnlstratlon to human patients, the
total dallyhdose Q QS compol oks of{‘n tlon is typically in the ran
0.001mg g depe (? ov%ourse “e*!3 (it gg% jpugegrinic recepta 5

a&%‘in%%fﬁa%%‘fm s g, @Féf‘ﬁf’ﬁfﬁ@ﬁ%lﬁ@???ﬁaiﬁ reRsisiish oy below,
dARFYES SOl PR Rty B0 OWGENNRI S EPLIFtrele fbths dRbseiolpayy Brily
retjaiv@diom 0.001mg to 100mg. The total daily dose may be
administéredtin smgitoorditdced tloses andmaymatitie physiQian(® for the
diserefienrial outsicanelithertypicahsangangiverhereindslEhesedosages
arehieRd RNAth AETRIS PN MeIRIECHRIVAGA WRIgH LRI R UL SRk 1
"QirtheoPDSicia WAREERIAER BOIG 1B RS TS ARRRS. I SHAIRS S
WIR’IO%‘I V\{elﬁ] an g#ectwe amount of a compound of the formula (1) or with a pharmacautlcally
acceptable salt, derived form ar compaosition thereof,

Therefore, a further aspect of the present Invention relates to the compounds of
formula (}), or pharmaceuticaily accepiable salfs, derived forms or compositions thereof, for
use in the treatment of diseases, disorders, and conditions in which muscarinic receptors are
involved. Examples of such diseases, disorders, and conditions are Inflammatory Bowel
Disease, Iritable Bowel Disease, diverficular disease, mofion sickness, gastric ulcers,



outside this range, such as infants and the elderly: For the avoidance of
doubt, references herein to "treatment" include references to curative,
I d prophylactic treatment. 25 The compounds of formula é

W ;5\/%@\5(3 3 |I|ty to interact with muscaginic receptors and th%?er H4e/R8727
wide range of therapeutic applications, as described further below,
because of the essential role which muscarinic receptors play in the
pHFSRTBEY sl iaihals. "HES tHBRRVeNfSFERIos 1Bt dssaropirete

cofiSRiAsHs SIS AaFttaeBEipantintusslizerae dittudientfonthie

trEaYREAL onrtite Pprevinstion cofdistasdiddésordetsizandd conditionsain iract
whichithe)MEietepionisittvg vetnsbineiisneention further relates to a

5 method of treatment of a mammal, including a human being, with a M3

anjReogistiieg) dmw{@s%nmmgn m@émtwwm@mﬂm 9{ B
comnnuidelinedanae .ol A MRadn AR AOSSPIabiESa!

the
rv r or com t|0n t ere ere ore urther- aS GC? OPt

ré?saenﬁ mven fion re af)esefd MRS REES r?B}pﬁ?ﬁéc’W?ﬂs‘s ing of
pharma&@ﬁﬂﬁaﬁy%&@e‘ﬁ?&ﬂ?@“g’hﬁ*{@%W@GW&F%WPCWM%%M%@F@@T
¢ for use MYRERREEMTeNt Of diseases, disorders, and conditions in which
muscarinksingteptors istenimoi etlvdyxatiplessobsuahidiseages, diseggders,
and conglitigenase, Inflamenaiary Baueal4 6 Riteastedrdiale Bowe!hat is a
DBeaSGmQﬁW'QHI@Feq'%ﬁﬁ%e%%ﬁ%&ggﬂﬁsgf JAsHic wﬁﬁgém!\é/%eumoma
2007/ Osét?’a'écp&lt/ [E@JQO%%%Z 7dl§ % ea C{%n} aJ:SéBnl a?tltggllul ast %rontc

15 bowel, sg/n%ghqmatl? t{gegltrréen% S’e%POH enl gggta%atldc r o
NSAID inguced gastric ulceration, uriary Ihcontinence |nc i C‘ﬁ?e S,

frequencs’ Utg8FhES H?ﬁiéﬁ%aéa%%?g&f\}féeb‘?é?&&“erpr%%iﬂ}‘?aaéiw{&&%@f‘:“"”
urinary gt ‘“s’ﬁ‘fﬁﬁ?ﬁn‘iﬁ%?éYﬁiﬁ@ﬁiéﬁ‘?‘ﬁ%ﬁé%ﬁ%baﬁaﬁlﬂﬁﬁwsdiwaﬁém@*y
More spetifheahlt theclirssé ithempiti endatiyayendenss tiet Gorapotintes otk
formula ¢lmonapligpan@egertically acceptable salts, derived forms or

20 compostionsitberenhidos-upe, Kidbe, HeatneH-0f JiseaseR: HiSReHaans
conditiongselectedidramthe ey Eoﬁ%ﬁ&gf‘&&é br&ﬁﬁﬂ@'%é&e@&%ﬁotr&cﬁeat
be”Ch%‘BFﬁ&E}&tMm%‘EH Br'ala%dﬂ[ @&%ﬁr shallaiays ohstucan, 10 and

emp yse &Lbus 2 g}%gc\:/ gr&xrcmis, pl‘ﬂg&ah %rléaai%lg;at?]' OS ﬁﬁﬁa?so\(;guaorosy\slﬁrgp}t%go%zai

type, etiolo enesis, in par
mflammg‘i?f% ‘3%@39’55 BRI is a member selected from the group
25 consistifgiBrRionites s siReph suRBaRanesir hredpter retive that is a
pulmonargrdise selestd P D e QBPDetnsisting kidespichrgnia 15 bhetmehitibma,
pulmonaiigrempétirsemses tyspne ymssociaiedons orassacateekhitbentat
COPD, G4k that isweharaciasizeetiiyaitareish@aherasshie AliMaYses,
Obstructi@iinsic asthma caused by environmental factors, essential asthma of unknown or
30 inapparent cause, non-atopic asthma, bronchitic asthma, emphysematous asthma,
exercise-induced asthma, allergen induced asthma, cold air induced asthma,
oceupational asthma, infective asthma caused by bacterial, fungal, protozoal, or viral
infection, non-allergic asthma, incipient asthma, wheezy infant syndrome and
bronchiolytis,
35 v« gcute iung injury,
¢ Dbronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of cylindric
bronchiectasis, sacculated bronchiectasis, fusiform bronchiectasis, capillary

bronchiectasis, cystic bronchiectasis, dry bronchiectasis and follicular bronchieciasis.
40



ng%%gciated with pulmonary hypertension, 20 broncm{&st
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adult respiratory distress syndrome (ARDS), exacerbation of airways
hyper-reactivity consequent to other drug therapy and airways disease

ok 006/002727
whatever type, etiology, or pathogengsis, in particular bronchitis that is a

member selected from the group consisting of acute bronchitis, acute
@/&rgotracheal bronchitis, arachidic bronchitis, catarrhal bronchitis,

REERIS 5 BRoRERIeS, Afternste *‘s‘ﬁm?ﬁ@ﬁ%"B‘i‘%ﬁéﬁﬁf‘gu‘a M, or
rﬁﬁﬁ%"’lﬁ?@“ﬁ?@nﬂ?ﬁﬁ@a ?a??ﬁﬁtlc?&fﬁ‘t?éu@rﬁ‘ﬁ Streépicsiea tﬁ?ﬁﬁfzﬁﬂ‘?%d‘ the
vé@ﬁt‘[ﬁ‘l@i‘rt pireRCRiEsfmaasthma of whatever type, etiology, or
pathogenesis, in particular asthma that is a member selected from the
graupbRoBsishRg f dtapieasibnagae waiopitpsthina abergiczasihmahe
atepisdararehial tekomegiate dhashinaidlipnshigharthmes, egsRbdiabms or
AR SN RRIB AR R LRYSRL B pathophysiclogic. |
ances, e environmenta S esse ia
o e S ThCSe R e, Bl Bse
aé’i’%%k"‘%*ﬂ?ﬁﬁa%s?ﬁa%d? m%\“d*%%(a?@%é'?ﬁd’ub'é% &%ﬁfn‘r&%ﬁé?ﬁéﬁ‘f
m%é‘éﬁ%ﬁfﬁ%ﬁp&ﬁﬂ“ﬁﬂ“m&%@%%mﬁ%d FBcetfgatidhal asthma, infective
adthma candseek-byrtracteinal 2lignghl vprotossalororsyinagtiefantion, agents  for
non-adergiesasthaea, incipient asthma, wheezy infant syndrome and
brenchinlytisndataguiadsings injury, bronchiectasis of whatever type,

et 6"9-9:)& ARRRAIR0YE RSES PRRANGHRE rpREhiectasis that is a member
e%}?] ﬁd f;}oim the group consisting of cylindric  bronchiectasis, sacculated
b [

egtgas fusiform bronchiectasis, capillary bronchiectasis, cystic
br@hcﬁ?dé%?a%%" &W%?Onchlectass and follicular bronchiectasis. 40 WO
2R 7RI SRR BIRSISAON TS PORE GRS GREZIN I pReRe)
inUerftishraddoeleporazptitestestdpounds of formula (1), or
pherMeaeeisticdhitadice ptéslegsalissnderived: fofamsa@pgentpasitions thereof,
fopusediuthe nieadreatoheorD arasthma. 5 Suitable examples of other
therpRele AgaRsIVRIsR AR AR MRed DeamRination with the :
cqm%%pg SLQJ éormg!)@m(%é)r?ngrmaceutlcally acceptable salts, derived

r‘g or com Pegg;‘lvonst ereof, include, but are by no means limited to :
(a Emf)oxy nase P(g ED) inhibitors or 5- lipoxygenase activating protein

hiBY ’Bfﬁ'éﬁf)‘ﬁ%'i‘é PRSI ERE Shtagonists (LTRAS) including

arff’é&é‘ﬁ%@“ﬁi“’l’.‘TB‘ﬁz ErAciHs e AYRPATEEE4, 10 (c) Histamine receptor
aritadensiges infehifelihg H1 and H3 antagonists, (d) a,- and a2-adrenoceptor
agenisievasoeobsteieter symipiathomimetic agents for decongestant use,

{) !nhibitors of urokinase, ‘

() Compounds that act on dopamine receptors, e.g. D2 agonists,

{vy Modulators of the NF«B pathway, &.g. IKK inhibitors,

{w) modulators of eytokine signalling pathyways such as p38 MAP kinase or syk kinase,

(x) Agents that can be classed as mucolytics or anti-tussive,

{y) Antibiotics,

{z} HDAC inhibitors, and,

{21a)P13 kinase inhibitors,

(bh}CACR2 antagonists.

According fo the present invention, combination of the compounds of formula (1) with :

- H3 antagonists,

- Bz agonists,

- PDE4 inhibitors,



WSQ(E%IQ itors both non-selective and selective COX-1 or COX-2
inhi

(e) short or long acting (32 agonists, (f) PDE inhibitors, e.g. PDE3, PDE4
and PDES inhibitors, 15 (g) Theophylline, (h) Sodium cromoglycate, (i)
itors (NSAIDs), Q) Oral and inhaled gIucocorticosteroiggﬁ(l?f2006/002727
Monoclonal antibodies active against endogenous inflammatory entities,
20 FI‘% Anti-tumorﬁnelcrosis_ factor (anti-TNF-a) agents, (m) Adhesion
molecars IMRBIOFS RS AR 4 antagonists, (n) Kinin-B, -and
62-f RS ARG RSOt P immunosuppressive agents, (p) Inhibitors of
mabfBeviasianbprotegsesinaimbyvas shPacRYRIAMINNGSE ONiZRRATE NIK 3
recéptotranagbomiss (AR stelsingnbitoiss (). ARleITasineo) 2ad eteptor

5 agamistgerrét) Inhibitors of urokinase, (u) Compounds that act on dopamine

receptorasR@inPR BegRiRlRinAM oA Maskiaires Af e SR pathvAY, Sid-
IKK inhibitogg, (wamQdiators, Oﬁaﬁ;ﬂ%’ﬂﬁqﬁ%?ﬂ@&%ﬁ‘épﬁ(g&? S THEN Afce
p38 MAP klggf%e or SsYJé kIQ‘%S?, ()LQ d@?%entsrtha. can be ¢ a}s{;slglg .as unisalide,
mucolytics Of anti-tussive - (v] AntibIotics, () HDAC ifiBerS &ind™ %8
(aa)P13 kinJRETRARSRGIE OfH) RS HARE JONRS Hee YFETRG 4B flieeasone

10 present inveRBRE THBRRBEBIF I TRBSSAMBHIPRIS 8F formula (1) with - HS
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antagonistsi2 @Rrigfoinndnd 0 pRREN sahilbitars AYE:RBOFIBBABRE fenoterol,
PCT/1B20064002 2/ foddotersi@roids o spehial jaglucocorticosteroids, -
AdgssirepRtar@ceptor agonists, - Modulators of cytokine signalling
pathyways such as p38 MAP kinase or syk kinase, or, - Leukotriene
a%@%@%ﬁ?g@yl%ﬁgé)isl Gluding antagonists of LT84, L If Aé’fé‘rln'ujfd'rrifnq
LT’Eré,arEStigﬁ preferred. According to the present invention, combination of
theTo ds of formula (I) with glucocorticosteroids, in particular

___

A suspension of diphenyiacetonitrile (38.6g, 200mmoi) in tert-butanal (200ml) was warmed to
80°C for 30 minutes. The resulting solution was cocled to 50°C and a solution of #ctassium
hydroxide (0.6g, 10.69mmol) In methano! (2mL) was added. ter-Butyl acrylate (30mL,
200mmel) was then added dropwise and the mixture was stirred at 50°C for 2 hours and at
room temperature for 18 hours. Further potassium hydroxide (0.6g, 10.69mmol) was added
and the mixture was re-warmed to 50°C for 3 hours. The reaction mixture was then
concenirated in vacuo and the residue was diluted with diethyl ether (300mL), washed with
water (200mlL), dried over sodium sulfate and concentrated in vacuo io afford the fitle
compound as a white solid in 80% yield, 57.95g.

THNMR(400MHz, CD,0D) &: 1.41(s, OH), 2.28(, 2H), 2.72{t, 2H), 7.28-7.33{m, 1H), 1H),
7.36-7.42(m, 9H); LRMS APCI m/z 322 [M+H]* ‘

Preparation 2

4-Cyano-4 4-diphenylbutanoic acid .

A mixture of the product of preparation 1 (57.5g, 172.13mmol) in hydrochioric acid (4N in
dioxan, 500mL) was stirred at room temperature for 18 hours. The reaction mixture was
concentrated in vacuo and the residue was treated with warm diisopropyl ether (150mL) then
cooled to room temperature. The resulting solid was filtered off, washing through with
diisopropyl ether (2x30mlL), and dried under vacuum fo afford the title compound as
crystailine white solid in 77% yield, 36.45g.

"HNMR(400MHz, CD;0D) &: 2.35(t, 2H), 2.76(t, 2H), 7.30-7.44(m, 10H); LRMS APCI m/z 268
[M+HT ' '



systemic side effects, including prednisone, prednisolone, flunisolide,
triamcinolone acetonide, beclomethasone dipropionate, budesonide,
10 propionate, ciclesonide, and mometasone f
W&gg%?égi}gcludtng in particular salbutgimol, terbutaline, bamuég?e %856/0%%27
fenoterol, salmeterol, formoterol, tulobuterol and their salts. are further
preferred. 15 The following examples illustrate the preparation of the
co%ﬁ??&@ﬁ%@of the formula (I): Preparatlon | tert-Butyl
¢ nsion of diphenylacetonitrile
(39!&3}3@0@@%@)@?‘!@#—@6@%GP@OWWP)WH%BW%@H*%CW Fejpiizp of (R)-
Mifiesc-Bhgnrdsinlt igp.soldtromolasaobieth to B0 e and dlipitrvm! obosphine
5 potassiunn. kg rexiges) gy . Garmmehdnracthans| (Bmkirwasat room
addededaitsBurtybariiate.£395ton2A0mangkl Was thenaddadrdianyisriand
e WS Wtk SHIFSEALROSI0T ABPHE @J@Q@tﬁgﬁmf@mg%ww 8
hour(.jsu Flflxrtc!qoxlf EOStO tslflsgnr;{in‘% %%(Ig QI'GS dlum SLE%I \t%%geatraqeud in vac:uo
€ mixture was re-war ? e reac Ion mixture was
thé’Hrfl?ﬁ??é‘eﬁﬁﬁt@&“?H%P&c%%ﬁ“W@é?&W W%{%“%ﬁﬂté&‘\%ﬁ‘ﬁué?ﬂﬁ‘éﬁ%@}
10 (3eertite) Wakiedd: Witkifom e BRERo0RM Y afig dolvErss Stium*suitkhe At
. cotidéfitfededHn ¢e0R) @ Affidm ths Ble-266mpaiindHs &mite s dIRFthaa0%
yield), 5.8s05g5 (i bHY| R 400N IHZHED,0D) b: 1.41(s, 9H), 2.29(t, 2H), 2.72(t,
2H), 7.29-7.33(m, 1H), 1H), 7.36-7.42(m, 9H); LRMS APCI m/z 322
[ij ;é@oﬁgeparation 2 4-CVano-4,4-diphenylbutanoic acid A mixture of

f o (%vﬁa; Spl ﬁ%& LR%ahlI-13m lo{; in h)r/dlrgchlorlc acid (4N
regc?or? s e Lo e or 18 s T g
W|W’Wé?wmgﬁﬁﬁﬁﬁs&ﬁéqe&%?ﬁi)pfﬁ‘?ﬁa% 2518848 PSdr H&thperature.
ThE WA oI RPHES frerétiro a3ty tRIBUGHARAS (il 4bbrapHisetisr
(2436(mL ) Hahd @iedraridmiddindmtdafford the title compound as

20 crystalline white solid in 77% yield, 36.45g, 'HNMR(400MHz, CD30D) 6:
2.354bardlibh 2.76(t, 2H), 7.30-7.44(m, IOH); LRMS APCI m/z 266 [M+H]
40\, 004 Q3432nRAn T RAROCINSIZE 42 Preparation 3 tert-Butyl
(St 5}.9&@%%3!@9@“ n 9@{9%@85%9@9&5%»;'@599&9@%9&&)5}9&@9 to

ce»-co 13d8 ol tz r’;\ -&E@Eﬂcgsanr dino 31? Sﬁ% m % &Rl)etra drofuran
Ot 35 S BE e e R oty
trlﬁh@ﬂWB ure was stirred at 0°C for 1 hour Berizyl bromlde (6 4mb., 53 41mmo
and tetrahydrofuran (semL) were addad and the mixture was stirred for 6 hours allowing the
temperature to rise to 25°C. The reaction mixiure was then slowly diluted with water (50mL),
cencentrated in vacuo and the agueous residue was extracted with ethyl acetate (3x70mL).
The combined organic solution was washed with brine {30mL), dried over sodium suifate and

30  concentrated in vacuo o give an orange oil. This ofl was purified by column chromatography
on silica gel, eluting with dichloromethane:methanol:0.88 ammonia, 100:0:0 to 90:10:1. The
appropriate, fractions were evaporated under reduced pressure and the residue was further
purified by column chromatography on silica gel, eluting with pentane:ethyl acetate, 66:33, v
afford the title compound as a colourless oil in 74% yleld, 10.93g.

35 'HNMR(400MHz, CDLOD) & 1.45(s, §H), 1.81-2.00(m, 1H), 2.02-2.08(m, 1H), 3.35-3.44(m,
4H), 4.13-4.17{m, 1H), 4.51-4.82(m, 2H)}, 7.24-7.28(m, 1H), 7.30-7.32(m, 4H); LRMS APCH
m/z 278 [M+H]"

Preparation 6
40 - tert-Buiyl {3R)-3-(benzviexy)pyrrolidine-1-carboxyiate
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5 (7.71g, 29.38mmol) in tetrahydrofuran (7OmL) and the mixture was
stirred at room temperature for 18 hours, The reaction mixture was then
weP d in vacuo and the residue was twice triturated
et#’e%r? @%\g Sf%tered The filtrate was waghed with IN sodium k%/gdrlpcl)g &3&%02727
solution (20mL), dried over sodium sulfate and concentrated in vacuo.
Purlflcatlon of the residue by column chromatography on silica gel, eluting
N e i R e e e
astep CUNEEIGF ey S%GV?QH"BP?}’@’a“ﬂﬁM PR A0 PenB e pgified by
1.480mn Sn@otrehyl 6l 3i093VRI0 iehiu b s W0 S e BZ(AND.8B Rtimonia,
6.88:8085naff@tHihe idhed A8{mt i By eparation 4 15 tert-Butyl
(3H)NAnkBtREROsYRbBNE BN rolid ine-b cash oxylad@ A heotifl o1 e peEAstM,
Wag LR oshram), (Rds(a)sNibag; 3Ry glidingland 3-methoxyphenol,
using the same method as that described for preparation 3, as a gum in
8100 |eId )—|NMR(4OOMHZ CD30D) 5: 1.45(m, 9H), 2.14(bs, 2H),
4H) 315(5 3H), 4.95(m, 1H), 6.45-6.54(m, 3H),

L= T y
(3@)!@%@ﬁﬁmamﬁwrer@rﬂmﬁeﬁ%b‘%@ﬁ&té@émm [y bR Bt geid (4N in
disjireesicifrit) masertiiedipt 20eBdgeBB:uitnm i B Koars. dddechportivivvisevte ten
iceaaeiegsaivtion af {f)d HehtbonBama s lkdintd {dGds 53&dmnol) in
tetrahMﬁ(mmaa 25,66POmby-pastiheHnixuie svas atifrach 8l 4 Hon ) hasy-

engyhPEaMIde (eAmLx§ 3 Ahenpel @ dqiralyydrofuran (SOmL) were
adde and the mixture was stirred for 6 hours allowing the temperature to

rlsergo 2@5&1 The react|on mixture was then slowly dlluted with water
= U

£e 3 he combined organic solution was washed
wmh E?Piﬁée (@Gh?LB‘WH@chQ@P%’émm @ufatd LMY EoPERMatE T VAEUD
to dgiverab’oramge SilreT s witvierr et feldrByhcoririire chrdioratodraphss ben
siliem@etrzelutingavuithaokicinko resdet hvaia qumiath an ob0n88 cranaamniap ORI Gin
to Ry ek hecapgoniiaies frachons wastavpppraleshirnarriradsead! ©
PregsirRang dssesidlde Was. el Ritifies gy column chromatography
Onﬁw&ﬂ(%%knsw&qeﬁ? R, ppg;q%(gthm}aggﬁagq.l @ @a?g 8’( I\/I)H%eoz-

oun a colourless oj iel d
SRt can R s Ry o
4H')“Z4 %Wi‘b(m 1H), 4.51-4.52(m, 2H), 7.24-7.29(m, 1H), 7.30-7.32(m,
4H); LRMS APCI m/z 278 [M+H]' Preparation 6 40 tert-Butyl
(BQEB_@eﬁvloxv)pvrrohdme 1 -carboxylate WO 2007/034325
£ 7 e titlerid@mpound was prepared from

(R)Fﬁe)hh@'blﬂﬁp&nﬂwréyIWF@H@@%W&@@W@@@M@QS using the same method

as that described for preparation 7, as a solid in 100% vield.

"HNMR(400MHz, CDL0OD) &: 2.02-2.12(m, 1H), 2.22-2.29(m, 1H), 3.26-3.46(m, 4H), 4.35-

4.37(m, 1H), 4.55(s, 2H), 7.25-7.37(m, 5H); LRMS APCl m/z 178 IM+H]"

Preparation 10
{3R)-3-(Benzyloxy)pyrrolidine hvdrochloride

The title compound was prepared from the product of preparation 8, using the same method

as that described for preparation 7, as a sofid in 100% vield.

'HNMR(400MHz, CDCly) 8: 1.96-2.05(m, 1H), 2.20-2.15(m, 1H), 3.48-3.32(m, 4H), 4.23-

4.25(m, 1H), 4.44-4.54(m, 2H), 7.26-7.36(m, 5H), 9.74-9.88(m, 2H); LRMS APCI miz 178
- IMHT



the same method as that described for preparation 5. The crude
compound was purified by column chromatography on-silica gel, eluting
methane:methanol:0.88 ammonia, 95:5:0.5, to
“gge%ﬁg%%ﬁuct in 97% yield. 5 'HNMR(400MHz, CD30D) 6 ﬂ{&g{ggﬁagw)m
1.92-2.02(m, 1H), 2.03-2.10(m, 1H), 3.35-3.48(m, 4H), 4.14-4.19(m, 1 H),
4.49-4.57(m, 2H), 7,24-7.33(m, 5H) Preparation 7
(35)-3- Phenoxvpyrrolldlne hydrochloride 10 A mixture of the product of
pr@ﬁﬁ%ﬁ%—@ 259 19. 96mmol) in hydrochlorlc acid (4N in dioxan,
5CRYRP-wHEOsH 2y B el PEmNEET he reaction mixture
wa‘smhdme @UtmenﬂMedf meaat@um@ ﬁ!ffwml tlaéntitid) eot O VA ascamdiite-(3-
5 solithéth{l8a%opyipith-3-EHREROABOMH z, D3RS : 22953, 33 (Trsakldy, 1~
3. 42d:bkMothiBhied n)8-r 21 68y, bddnh8Par QleliPardib, (1 58317 - 386 s
LW%&RQA%?&Q&) LM?:" Hirrea-gt PJ@P%EQQU%@FS% ﬁo&?& I\flhe reactton mixture

Qvg \{ dgo %Qé) rrgﬁ\%rﬂ%eﬁﬁne%bgn& f th%gg%thql\lpw’oﬁ He ac«d 1’?01’1’&}

mmol) in hydroc

a i e el e e S
10 cofROPRITEtEN Ve ek S rESHHS MRS dBe RaYSHH RBUhBY SEEtirig afford the titl
chromratng resyvesiing ealidEoltie sty cartridge, eluting with methanol
fol foWaB(BIPINzaDPaODI &R MEtREmORHD 2dtardae tide ZepOUnd1as a.69-
yel@woibin, 85%63aeld, 34 2gs-+iiMRI400b8H 4 DB B EGa L clo 860 m,

1H)12 7022 Ao L) RS RES ML M B 02- 3.08(m, 3H), 3.75(s, 3H),
15 4.85-4.89(m, 1H), 6.43-6.51(m, 3H), 7.12-7.16(m, 1H); LRMS APCI 25

m(};r194 1[mn 1I§I] Preparation 9 (3S)-3- (Benzvloxv)pyrrolldlne hydrochloride
‘é‘tﬁ?@‘(ﬁﬁpound was prepared from the product of preparation 5, using
th'5' Frod 30 i dlzgliohepviospianenifie n 7 as a solid in
106%fg?re?amwmmﬁewrﬁ&ff@ﬁ%m@n%w@'n??erkv\@f%ﬁfﬂsw ) and the
2. ZRPIGmreppFiR 26 13168 saPH EBe a4 3T hdesarbediSspaBtion 11, to
20 7. 287 Bif(ittg Bt duRNGS 18REKmMfz 178 [M+H] Preparation 10 35
(3R)-3-(Benzyloxv)pyrrolidine hydrochloride The title compound was
prepagesifrom the product of preparation 6, using the same method as

tha::t %@?@“9 { \%F%Rmmngxn%lﬁss%dz'@ Qr{ ﬁilqjveminie

HEISI\Q ng' pg }}/:ﬁr]l_lng =pgr2eg rom(}he E oéxc}f c;l' ﬂ ra xog%gaggz'% U?llé%l(le same
> 5o B ?n-“é' ? PR a}fﬁf’&%/}“i?@da@ mﬁ P9 Sy pss

P@Vﬁ@%@ﬁ?@b???@ca ge! eluting with dichloromethane:methanol:0.88 ammonia, 98:2:0.2
to 95:5:0.5, to afford the desired product as & colourless oii in quantitative yield.
1HNMR(4OOMHZ CD;0D) &: 2.03-2.20(m, 2H), 2.32-2.37(m, 1H), 2.43-2.47(m, 1H), 2. 66
2.84(m, 2H), 3.44-3.87(m, 4H), 3.74(s, 3H), 4.94-5.00(m, 1H), 6.44-6.55(m, 8H), 7.13-7.19(m,

30 1H), 7.28-7.48(m, 10H); LRMS APCI m/z 412 [M+H[

Preparation 14

5-[{358)-3-{Benzvloxyipyrrolidin-i-yi]-5-oxo-2.2-diphenyiventanenitrle

The title compound was prepared from the products of preparation 2 and 9, using the same
35  method as that described for preparation 11, as a pale orange solid in 70% vield.

1HNMR__(400MHZ, CD,0D) 6. 1.86-2.15(m, 2H); 2.32-2.43{m, 2H), 2.75-2.82({m, 2H), 3.35-

3.82(m, 4H), 4.14-4.21(m, 1H}, 4.45-4.56(m, 2H), 7.22-7 44(m, 15H): LRMS APCl m/z 412

fueH]”

40  Preparation 15



44 Preparation 11

5-0x0-5-f(3S)-3-phenoxvpvrrolidin-1-vi1-2,2-diphenyllpentanenitrile A
V@lxég; of the products of preparations 2 (2.40g, 9.05mmol) %nldﬁgz%ﬁm%n

g mmo 1 -(3- 5 dimethylaminopropy!l)-3- ethylcarbodumld%
hydrochlorlde (1.55g, 9.96mmol), 1 hydroxybenzotriazole hydrate (1.35g,
9. 96mmol) and trlethylamlne (1 38mL 9. 96mmol) in dichloromethane
it 2 L FpateyipeniaRenidleThe reaction

mmak@awwmeﬁf@n@té%lfwwambrwmeeﬁéwe te1 e0spiLorwab e my VP!

hydreeidtrc2a@id. (T8min)) Mesedidmiviadposide saltiteoniXBenuiap atrckdhione

(3Qi3iky atliiedl RupEanciLNsautitate: aB il aeneepiratedinyasuel Themol) in
5 residugyWvaie-46 stysiaiise difiemdat ethaneldesatiotd dheditlengrrReunc s

as g, ctysiling SRR/ G20 M&%“Hn’t&eﬁ%sﬂ'& MB&&P@M Ei?rar%li%%@%) Bid the

3 I}rztes\g%n do%% 1r2te§én§aézg} rr+h "Ff eg\ga%;ﬁrt; ;ofle W%e%g(‘x er‘%&iﬁj a)]u
dwhang. Zﬂ? r?f S PERIS AR ﬁ‘?fzwi‘i‘ie

Pr@?ﬁ‘é{f‘*&'ﬂf%‘?? f?%%@&?@-)f(%ﬁ)b@%ﬁ’é%%mﬁﬁ‘ﬂ SApie a“d CO“CB""’E‘EC‘ in
10 2-dipsventipeatingr e iesifusenti aliebyh pbemiten afe rd s ébefrgmpound in 83%
(3RipB-phanoxypyrrolidine (WO 2005/061457) and the product of
preéparatiamn -t stigdbessameansihorHp s thed deactbed faryraparatjon as-.
11 5161 (R0smffoydethestilecpreundin 437 vielduPrepasatirnd Apct miz 425
5-t QTS-(S-Methoxvphenoxy)pyrrolidin-l-yl1-5-oxo-2
-diphenylpentanenitrile The title compound was prepared from the .
products of preparations 2 and 8, using the same 25 'method as that
de%@&%ﬁoreparaﬂon 11 The crude compound was purified by
Sivglre ik Xdis G

dlcwormmdthmmham@h@cﬁ%ﬂﬂmw &mx@@oﬂm@&&ﬁaftamem
theaiesiied.praust iasianaodalabdass oibin guantitativenieldas stired at room
20 "HNMBRLARRNIAZ n SR )86 8 s e iy Jind adidniérddt B rdtbehioric acid
2 &4?&%1#% %&@ﬂgﬂb %E')ﬁst?sé‘h%%%d“m §a754£§m$d#£ solution
0%}3%‘2" m’ﬁi‘g i s R L
ome a co ne o iC saiution dri SOdlle s late

pvrro i n- |- S tin We Atanenitrile eﬁl% compou

wa‘é“b"r@ﬁé?@d“ﬂ’d?ﬂ"tﬂ’@’ B?B?fﬁ%‘ig ?5#%@5%1?5&@5 HDE"BM"@“‘EWQWH&’%&P%QE‘ ’
25 35 s¥ih ot astitH e SERBR T P epataifo P o1 0- A doadpafe! Sraatigeiabilg ifile
7096nypelald ABINNORI400 M 2 GOBOBYS: 1.86-2.15(m, 2H), 2.32-2.43(m,
2H ARG 20BRENC D) 3: 3008, B2 Z8-4) 2740d, 414, 21wy, ek, A1 5-4o56(E Y,
2H)HY . 2405444 345 b7 LIRS ARG dnizedd (It Ak Rrenaration dam,
‘ 1H), 7.22-7.26(m, 2H), 7.28-7.33(m, 4K), 7.37(d, 4H}; LRMS APCI m/z 367 [M+H]
30
Preparation 17
5-[(3R}-3-Hydroxypyrrglidin-1-yll-5-methyl-2 2-diphenythexanamide
1N Hydrochioric acid {10.85mb, 10.85mmol) and 20% Pd{OH}, (1g) were added to a solution
of the product of example 9 (5g, 10.85mmoal} in ethanol (250mL.) and the mixture was stirred

35  at 50°C, under 50 psi of hydrogen gas, for 4 hours. The reaction mixture was then filtered
through Arbocel® and the filtrate was concentrated in vacuo fo give a white foam. The foam
was re-dissoived in ethanol (250mL), 20% Pd(OH); (1g) was added and the mixture was
stirred at 50°C, under 50psi of hydrogen gas, for 24 hours, The reaction mixture was then
filtered through Arbocel®, washing through with ethanol, and the filirate was concentrated in

40 vacuo. The residue was suspended in 0.88 ammonia, extracted with ethyl acetate (3 x50mL.)



WO 2007/034325 PCTJIB2006/002727 45
5-t(3R)-3-(Benzyloxv)pyrrolidin-1-yll-5-0x0-2 2-dinhenyinentanenitrile
I yldiimidazole (279, 162mmol) was added to a s,

Wléroé]u ? QTQ preparation 2 (36g, 135mxgol) in tetrahydrofuran W @&Hﬂ%w
the mixture was stirred for 3 hours at room temperature. A solution of the
product of preparation 10 (31g, 141.75mm ) in 5 tetrahydrofuran (300mL)
RS E R BRI LD e IS VBT R PR Sbrots el
Th%‘?éﬁﬁﬁﬁ?ﬁﬁﬂﬂdﬁé‘%%ﬁﬁ@ﬁ”ﬁl@@éﬂ“%ﬁ%ﬁ@ R IRF i % vield, 3.83g.
tetiaNYTHORMER, CROMME: HRPEas Bohtbntraiod #PvEeD. e REsidgen.
wapasitivatc beiweetuiaier (2DQH-3.6fid, Sthy2.aceitten(600rmiL)-anzm,

5 the9rgapicdaye empsRepeated), washadwithinaes 261 hydsecerr acid
(2xI00OmL) and brine, dried over magnesium sulfate and concentrated in
10 vacuo. Trituration of the residue with diethyl ether then afforded the title
coﬁ%&%&?%% yield, 48,29, HINMR(400MHz, CDaOD) 6: 1.87-2.15(m,
21B avresligin-yilS-metbyi-2 2siphenyingxancplien 4H), 4.14-4.22(m,
1H§0M{MBCHI®¢€mT :m)ﬁ‘zmnv! Mﬁdqﬂsl—ﬁ HLRM'SIWP@? MPZUDE §raephr 105

10 Pregqrar atiomid) b H{iZSxGakivadegiirpy readithimrdixti-Semmeatindd2st room temperature
2-ciphenyiherasanmicde i)l ehlesidedd ik @sQuéQminabitaag asdesh to
a sphuianRfdhe @i dush ObexarIit.dd: (RRRMInOBABINA)dPwas separated
dichip %%%Bh?o”%hom!h) &ﬂ&j §g@um'%§w&iéf¥a§§%§9 AL 89

tem erature our action w nched b thﬂlﬁg Cfpﬁate N
A Rl S S S SR ) S e g
g’%&’(h’ﬁfﬁ"’ﬁ“"é@“ ﬁﬁ’ﬁ%gﬁ? cLgIeRT° %E)ﬁwtﬁ)sf’ﬁ‘?e TayRAISY fﬂ%‘ﬁ'ﬁr%%p"“”d
W%@Bﬁrﬁﬁﬁwmw%émsolutlon was extracted with
dlcﬁwfﬁm@lﬁdh%%mwﬁh@*@@ﬁﬁﬁﬁé@%réﬁhlé Soluifin. s HfedGlar
sodiin. suEaTen, Concasminsathir NacBe-arinp utilicaida. efitherpsidne. Him,
cohmnn.shr aepatagyapdtyras(sil 519, gri2 relutingavith-ethyl
70 acetate:methanol:0.88 ammonia, 95:5:0.5 to 85:15:1.5, afforded the title
compe, -nma@ a brown gum in 60% yield, 415mg. 'HNMR(400MHz,

r‘r-

1 2211 1 H), 7 22- 7 26(m 2H), 7. 29 7. 33(m 4H), 7 37(d 4H);
LRMS‘*%FME"Z@W FPRITAS3 (P B3t L3RR 25 3dpe! to an'ioe-cooled solution
25 -3-#ly ey rrofeihive-y (145m e th 2ol Frelpyifeiisieg iRy )-2-naphthol
Hyidtesolo it @ 2eich¢l 0E852A5 01 (8% remd o ea R REU/Er6ral (De#Pality ) WWeligomg,
addecdhitaod sadtinriraiirdagspiodud thefraxample 124kg 160 I5mmmet)simdditional
ethaneh(2ildephhant:ihg, ridsrmmamstinietosrANDImenarHldESs(Bhng,
hydragrp 8R5for ALaus: Teaifgashendnidue washerdilteredniure was
30 concentrated in vacuo and the tesidue purified using an Isolute® SCX-2 cartridge, eluting with
methanol, then with 0.25M ammonia in methanol. Basic fractions were concentrated in vacuo
and further purified using a RediSep® silica gel cartridge, eluting with dichloromethane:
methancl:0.88 ammonia (100:0:0 to 92:8:0.8) o afford the fitle compound In 20% yleld, 46mg,
THNMR(400MHMz, CD;0OD) & 0.24(s, 6H), 0.95(s, 3H), 1.04(s, 9H), 1.08(s, 3H) 1.15-1.28(m,
35 2H), 1.88-1.99(m, 1H), 2.11-2.22(m, 1H), 2.30-2.52(m, 2H), 2.54-2.62(m, 1H), 2.64-2.88(m,
1H), 2.72-2.82(m, 1H), 2.82-2.80(m, 1tH), 4.83-4.89(m, 1H), 6.96-7.08(m, 2H), 7.12-7.34(m,

12H}, 7.53-7.57(m, 1H), 7.60-7.85(m, 1H); LRMS APC! m/z 623 [M+H]"

Freparation 20

40 - idi - -2, 2-diphenylhexanenitrile




through Arbocel(r) and the filtrate was concentrated in vacuo to give a
White foam. The foam was re-dissolved in ethanol (250mL), 20%
8070)3 3(219) was added and the mixture was stirred at SOCCunder SOJ)
c{rogen gas, for 24 hours. The rgaction mixture was then” Higagq/002727

through Arbocel(r), washing through with ethanol, and the filtrate was
concentrated in 40 vacuo. The residue was suspended in 0.88 ammonia,
X PAFIRTI Y P R KR ACRAE 260/7eratps product of example 8
P /1828057000 70 7digdniiatipre CBRABIneendrdnioisututivns i tvabIen
witwbeirr¢SONiLhodridteovettispdrsnyusoifae barddionce mratedrdrhivacagd
to(adbend tha tile=campouindias BavhigghtoryarinL0%paietd, 3HR9 aqueous re-

5 " HNMREAQAV 1R PRGPYGHRAEnE e Leadied FiBh gtag)@r;u@@ear’éém

1'?&.%@%%%@(% ddlderfratelr i AU pafitbadoft B %é@&ﬂ“chl&#?at@gr@}h@oﬁ

H), 4.17-4 22(m

eltg g Wit %c’hl%r )g AL}K?S e% 0. L?Qﬂ%‘?&lgtﬁg g f? %1 ?_,l]afforded the

3?5W h” 8s A E:vil-5-methyl-2

pMEMAMdsE 5fr6ﬁ8 ﬂl? hlotffeCEima3Y). & 39MAHaN) Was! 48d&EM®

10 a §Hlu¥réﬁ%3$%?e Brodlitt-Hf Bxaihipl @ S7ER- 91 1Dy, 2074 Rftvo | Rhilh 4.82-4.36(m,
“di¢Hlot@meEHeme(RSTAT-Y 48(0h, thié); BRMSIAE YV aszsHRr 8¢k-6f room temperature
for 3 hours. The solvent was removed in vacuo and the residue was
pasiiigngd between 2M hydrochloric acid (aq) (20mL) and diethyl ether
(M- 1R AgUSRUS layer was separated andbasified to pH14 with solid

Q:@ hydro %I! Iﬁ It|n eci t was coII cted b

flltra&t#l'g]n 5%8’% Tl om r81rrrtn21 Owa%g{#? o S| ft:"gsee? efutlnonv?/ﬁth
150 e%%%fﬁam%%%%twsﬁs?%gﬁfﬁ{*maﬁvawgg'rglwfmt@?—f% apg e
AU 4R B0 A e s S eBlaTeRatgEn T HMSD Sl re swpedmgele acid
'HIGIRYAOBMMPOL PBOTeS  and] midurg [lovied 20 1sB6im | 82F4), ThE SPILLTE (As
1 H)ptedOBUD 1M KighibleeR BB -DETste Qi) 2GR 65(am A2 GOl B¢

20 1H)d 283295402 hHrdbeh/cAtbddd@solldd), (1531- Traddigbnizhbyer wi-driddbéia:
8HY LR MBHARGhIVE 4910 B e pARLR 195 ARk 3 (GslliontB
il s MLas -2 ARV Ul Uy Jm:éﬁ}re SERERN- o at
dl%@%qua )é?ur#arﬁlh sojgltl' 1on was con(:eﬁ!\l é} met XI Oc[a ?({j in %%h egder {20ml)

mmo was a {0 an ice- COO u o)yl
phosp e T1A5MG, DPEEBAIRTfea2fab: Bﬁ ﬁ%‘&tﬁ%m&@‘f hé?p'?ﬂh(?}’
FIRT o0t PUEPBA0S £ 318 ARt e P oh 7Bl AT
1?1@5%@@@!41%&;%@%@%%%9{% BfyaoscasatRiHRs R sasafford
heegdtk ap 80O psl 8bresvnAdditiGPAlyi¢HpPEEMd. phosphine (145mg,
0.558mmatj-an ¢ H.AdbAszabig( NH) sdmsatiy) oamitled{ 9%ma,
0.553mmol) were added and heating continued for a further 18hrs, The
30 MpLiEeWRas$80 concentrated in vacuo and the residue purified using an
Isqlet%@ %r@fﬁfqﬂgg% eluting with - methanol, then with 0.25M
ammonia In metnano asIC fractions were concentrated in vacuo
Methyl iodide (850ul, 13.846mmol) and potassium carbonate (943mg, 6.824mmol) were
added io 2-chloro-B-fluorophenol (1.0y, 6.824mmol) in tetrahydrofuran (10ml} and the mixture
was stirred af room temperaiure for 3 hours. The reaction mixiure was partitioned betwéen
35 diethyt ether (50mi) and water {50ml). The organic phase was extracted and further washed
with water (2 x 20ml) then dried over sadium sulphate and concentrated in vacue o afford the
title compound as a colouriess liquid in 84% vield, 1.03g.
THNMR(400MHz, CD,0D) 8: 3.90-3.91(s, 3H), 7.01-7.12(m, 2H), 7.18-7.21(m, 1H)



and further purified using a RediSep(r) silica gel cartridge, eluting with
dichloromethane: methanol:0.88 ammonia (100:0:0 to 92:8:0,8) to afford

wihaétesepgpound in 20% yield, 46mg, 'HNMR(400MHz, CR30R) Rs/002727

10

15

20

0.24(s, 6H), 0.95(s, 3N), 1.04(s, 9H)42.06(s, 3H) 1.15-1.29(m, 35 2H),
1.88-1.99(m, 1H), 2.11-2.22(m, 1H), 2.30-2.52(m, 2H), 2.54-2.62(m, 1H),
2.64-2.69(ng, 1H), 2.72-2.82(m, 1H), 2.82-2.90(m, 1H), 4.83-4.89(m, 1H),
6.96. 7.06([. 2H), 7.12-7.34(m, 12H), 7.53-7.57(m, 1H),7.60-7.66(m, 1H);
S RP O 2 625 M+H]' Preparation 20 40

5-FESR) PRITER SN A R AR RO - P A 235D e b MR S ITER SrRentFR & ds e
209738 88nPE THEPDEBIB0 Srsbenzeifo P23 ¢Homae (N 3iigeoromethane
822082nandole Wikt adde dtired 2 61Gtio ot thepsrte dirdf exan e Biu@gwas
2Q A8 rmmt) intdickioromethan (200 ang the mixtisedvasstisaciat,
rogsRn MR URfatid-b eilanTheeac o Rowa S RIRBSRAdDY Addition.ah
2N JmmsmmmwQnﬂé%lr)o@mem,sg@gré%%@ AL Hd BERMPaN Cvas
'axg VY83 %ﬁa"%@&ﬁ%% aﬂ‘soé’ RS ﬁg%%%%vwnea é‘c%dtpeedr £ OP;Q%

oromethane s, were dried over

e com |ne nic
su%mﬁa‘f’é SR USH L AR .F?W&%‘Wﬂ?.ﬁg&t oAby R RnRYe" was hen Te-
C%ﬁ?ﬁ%&%ﬂ?@ﬁ@ﬁf@%@ﬂé’ﬂﬁn@WHWIBW%W@%Q@ 688
arFFiERies BB YBiad n G2y afuictie tiileonorHpbane i espils 54%
broeieh f@aan in 89% yield, 6.37g. "HNMR(400MH7, CD30D) 5: 1.18(s; 6H),
1.584FGR(oM-2H) DTGB 8461 )7 96¢2.85(m, 10 1H), 2.55-2.59(m,
2H), 2.74-2.81(m, 1H), 2.87-2.93(m, 1H), 2.98-3.06(m, 2H), 4.32-4.36(m,
1 H)Z-30:534(m, 2H), 7.37-7.46(m, 8H); LRMS APCI m/z 349 [M+H]4

Prﬁ%&?ct-@ﬁhe%%lo _ggh}gro 3EM EhOX\{phenoI 15 3-Chloroperoxybenzoic
) mmao ortlonW|se to a solution of 2

Q1S RRERedR 1 R T OR3-S ERIPRN PR IR 2R

Chloro-
ﬁﬁtﬂj’%ﬁdﬁﬂée?ﬁ&fﬂféfwa%a?ﬁ% for fﬁam%oafﬂ%amaﬁ{wé%ure
FuWF@%W&%Rﬁéﬁoéﬁi@é‘ﬁcﬁ#%%ﬁm&% BO¥miM 1) was added and
mixture allowed to stir for 18hrs. The solution was diluted with 12m1
diehlpremetsane and washed with saturated sodium sulphite solution (|
5mih20-andisadiprated sodium hydrogen carbonate solution (15m1). The

- orgaNiBdaveiLWRS AHed Rty SeRl utﬁué%l@m@tﬁoamr&%swaga&@ﬂg' BYACHR

25

:ﬁr@aaa%u%&w@w B ¥&%QH§A€Y&%&"?§8¥X%% moﬁn%ﬁher 9’!5% o
room te per ature’ H#?)e ﬁgfd)n wa?}(’:dg%]é Shtr %‘ gd4 ﬁl&vga gdf 1rl(—:ﬁSso ve§ sim
dlémyl ether (20m1) and extracted with 1N sodium hydroxide (20ml). The

agueous layer was acidified to pH1 by 25 dropwise addition of 2N
h)ﬂme@!m@_ﬁaud and extracted with diethyl ether (2x25m1). These

35

40

od-tieglamioHeners were dried over sodium sulphate and
con@entéai@ﬁhumnaaﬁw fRmpftardoih e dilieconpRiRehasR IR MIRiEY e Rame
70%6:vig 6k 134 30 ehindd VIR ARRM BZ « CIRIPDI Qo B (08 kiy 6.52-6.54(d,
ZhDiNKAQ@;DBrH%(tCB'E% : 3.82(s, 3H), 6.47-6.55(m, 2H), 6.82-6.87¢, 1H)

Breparation 27

1-Allyloxy-3-bromomethyl-benzene

To & solution of (3-allyloxy-phenyl}-methanol (Tetrahedron, 2000, 56(13), 1873-1882) (1.07g,
8.48mmol) in THF (7mls) at 3°C was added carbon tetrabromide (2.69g, 8.11mmol) then
friphenyiphosphine (2,13g, 8.11mmol) in THF (2mis). The reaction mixture was sfirred at 5°C
for 1 hour. The reaction mixture was filtered and concentrated in vacuo. The residue was



30 Preparation 22 1-Chloro-3-Fluoro-2-Methoxybenzene Methyl iodide
(8501, 13.646mmol) and potassium carbonate (943mg, 6.824mmo1l) were
dded to 2-chloro-6-fluorophenol (1.0g, 6.824mmo1) in tetrahydrofuran
v% M "ARdthe mixture was stirred aj,goom temperature for®AgEF4?01H&727
reaction mixture was partitioned between 35 diethyl ether (50ml) and
water (50ml). The organic phase was extracted and further washed with
watBes Wb oprE e AR e isVetokbHif s e Brreleon chrtmalaschiy on
vaeilfe sehHfiind Wi pHveresmthy ooritieas &80k BF16 ss ity thentiGSmpiaial as a
1.08g yHHiINMBEN(20B Mtz 230D) 5: 3.90-3.91(s, 3H), 7.01-7.12(m, 2H),
7.188T2AGoMHHY DO 2Q07/Q343 255 ET0 B2 OQ0 KR 25 (1 8D Eepalation
5 2313 RugEorbiV aileusdensl Bowniibramids, d Mingighieromethane,

9mL, 89.985mmol) was added drop wise to an ice- cooled solutlon of
' 10x quorobenzene (3m| 22.496mmol) in dichloromethane 5

4@92%’%5" W&%%‘G@aﬂaﬁagglﬁ!rr‘i’r?é@mﬂméﬁnetméfmrﬁﬁgni@ fsoiyas added
10 tefipevde te doicascatddisidyiah b8 sadurshvitie eatstitinanas gquenchtd \witig,
0.88Ammned i aiselutiomantdstime dhadr raoiny tem petaiky erfatid o pinLtess 27
Therergani dayen wadmsepainiadiand-xsacteaith RN-seduimdydiexide
(3Qah wvbishwas then fa,ca@ﬁaﬂée&%&xé&ﬂ&%&%ﬁ@&&@d% 0° and
C%ﬁf?é?!?&:’éﬂ %c@?&@“&s grg 5 h%zﬁgrgt g’ % 7W{?n§rr}$‘endégd 6)2 ' %\tgd

Wlth %g:rplgrorg\rgtha I3 Jnm ,, [ne combi |ne NI SOILTONR was ane
TSt R A0 AOTeLRratRt in VSCPLTB a5 G R ey dropwise

co?ﬂ%‘iﬁ‘rﬂi ‘5@‘% WTIEEEBIR i waY% ayfeharioresyPefiram R{ubeMtRlg (10m) and
cH3edPs) STrepaagiqias oreLsERd 81)vashep Miharaitoti u). thph dried over
uoteign\idiphategns SPrifentateihirevhglcb@niferie Fhevlitte connptgrahwas silica
pregardifgomit3-flintireshettitheoneimathy izhemelonisi ngy thess ame sda efodie
20 asctitpbarssried lenqrepaiation vddtamffgrd a colourless oil in 90% yield.
20 {IMMRBHHROMIZES R3PR): 68% 8;4c(§(s3£ﬂ{) @&2{@1 (9208 4 LS ),
;Ir_l )Qﬂe(‘:j‘df(ﬁlr a1t'!BAITZIZS% ?og-: -O@% Xyben yde us Ie @OTQQU W9§G_
i Cogge Mk % 4y %ﬁnﬁzgf ?8%%?1‘:19 SRR e84
y.éra“ 'ﬁ&fﬂhﬁ(iﬁoﬁ%i“b ?V@t&“"sﬁ%s’én%% PHER, 1H),

3 6.47-6.50(dd, 1H), 6.81-6. 86(m | H)
Preparation 29

-banzyloxy)-pyrrolidin-1-vil-hexanoicacid

The tifle compound was prepared from the product of preparation 28, using the same method
30 as that described for example 2, with the addition of further potassium hydroxide (2eq) after

20 hours and continued heating for an additional 4hrs to afford product as a yellow gum in

88% yield.

"HNMR(400MHz, CD;0D) &: 0.99(s, 3H), 1.01(s, 3H), 1.23-1.28(m, 2H), 1.67-1.89(d, 3H),

1.74-1.82(m, 1H), 1.88-1.95(m, 1H}, 2.40-2.44(m, 2H), 2.47-2.53(m, 1H), 2.55-2.74(m, 3H),’
35 3.99-4.04(m, 1H), 4.42(s, 2H), 4.85-4.87(m, 1H), 6.40-6.42(d, 1H), 6.88-8.80(d, 1H), 6.96-

6.99(m, 2H), 7.21-7.38(m, 11H); LRMS ESI m/z 513 [M+H]"

Preparation 30
3-Allyloxy-4-fluoro-benzoic acid allyl ester
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Preparation 26 30 2-Fluoro-3-Methoxyphenol The title compound was
prepared from 2-fluoro-3-methoxybenzaidehyde, using the same method
%‘s that descrlbed for preparation 21, to afford a brown oil in 33°é€/|e d.
JOMHz, CD30D) 5: 3.82(s, 3H), 6.47-6.55(m, 2H),6. B2288%4p2"27
1H) 35 Preparatlon 27 1-Allyloxv-3-bromomethyl-benzene To a solution
of (3-allylox phenyl) methanol (Tetrahedron, 2000, 56(13), 1873-1882)
(LY e TS FRIETEPIES AE4S0 Cropuisa igd RS tetfabTurride
(2 M@xﬂﬁfﬂmw e (Rl pigspivieriu (2 eEBeprgtel thidtol PaParME) in
(2 mitsthiToenpeddsti (Barmixtuvernasstrted @it 3€ 40doe ddsotineThe neaction:
mixdlea: wasriitievediandeoneaniratRadpamiodes ddieseasiding was B and

200 MO ZARRSTRCIANERONOOARS dehaAByurahad-Wih e MARNS WREiVend: 2 x

yelam Sﬂl!.ﬂc%%@d"\.’a?g%@é* HP&Q LMD vﬁm%'%lﬁ%%j}%bf ARePHIER G m

eluting with pentan o affor, .
Crlgedtp SRR NS e S i o
EP 894 47 (s, 2H): 4,51-4.60 (m, 2H), 5.26-5.35 (m, IH), 5.37-5.47
(m HWW@@ éa%axrﬁ HF46%5-8804A A 2dR-T 910 (R, 500

7. 3128 @HAY, 1Y) M40 S atiB783(m, 2H); LRMS APCI miz 237 [M+H[*
54(3R)-3-(3-Allyloxy-benzvloxy)-pyrrolidin-I-yll-5-methyl-2
2-chphemdnizexanenitrile The product of preparation 20 (179mg,

0.23 Ammel-m-imetyliammagide (3ml) was added 10 drop wise to an
icescapied aqugtlgr@dgaso?%ggrmrag%z(é %uqmsm&a& ROGIA %Hmn was
Slgggéd(?rocpt OSTB cver !}n minute et&!y _%rlg;flig}m ol S‘E xzn] i r:e?rr%'x? Irl;dr!an teﬁr drofLszr n

rep arato mmo or aml

(IR &'amaﬂtﬁb%mﬂ% A AR B0 i £ 5GHIon siowee o

teﬁHi‘fEYé‘?JP@%?eTBEF?&E?S"VFhéhféaﬂﬁ‘oﬁ‘ﬁﬁ’fﬁt% fraledrer? 1@ ruorsanehegchy

angkofigriieé dropdizmadaiidri dE WEB04 tis parsiun $adivinbrdibeile 3dindgn (2M, 2m)
0. ArOmumolpadded, thdthmistire gt atroonmeteanperait estos. amacoiiensds3
hotised hreelvineP wasrurRached Ry<drapwinsg sadsifiaraiwyates firate was
copgRRikatesimhy agiadRpadiiangehshyeams v acelale L1 AmbRN dng

W%‘fo&ﬂrpﬂg Jgguglﬁg Qﬁ%l,% ltﬁ‘é/ ﬁ‘t'fa‘%!@r%@&ﬂ&%%%l@ﬂ%éé’ ﬁﬂheﬂ WHJ? Wéi‘ée{ 754.

(10mKH1h ﬂ CoeE SOJIM syioh e§99§?£§e1 jales, '945?5%“94) 6.02-

Purifi atlon chromatograp 5)(hon silica ge elut

dichl 6?8rﬂ’él)rha??e6r%9éi’héﬁbl7(?%§ B hi G743 %‘ﬁ‘zaﬁ&iﬁf'e he title 20

25 compound as a pale yellow gum in 43% vyield; 108mg. 'HNMR(400MHz,

30

35

40

cmmos(s 3H), 1.05(s, 3H), 1.44-1.51(m, 2H), 1.78-1.85(m, IH),
’ St MEnz8id), 2.64-2.78(m, 3H), 4.03-4.08(m, IH),

4&&@%4\%%@3@ 2t4), B 2OEcBAS bbb 34dRbh(5n 1 Brocuct from

5. %@e&@%ﬁrmltdbmﬁgmﬁr&&&mn LR 3B 4 Pord npLrd@rd shd the Lblion
7%@&@014@‘%%}9"”)%"4&%% ﬁél %Vé9$n[b4$}5|];it%5the residue purified by column
chrematography an silica gel, eluting with pentaneiethyl acetate (80:20) o afford the tile
compound as a colourtess fiquid in 31% yield, 380mg.
"HNMR(400MHz, CDCly) &: 4.44(s, 2H), 4.61-4.63(m, 2H), 5.30-5.34(m, 1H), 5.41-5.47(m,
TH), 8.02-6.11(m, 1H), 6.91-6.84(m, 1H), 6.89-7.05(m, 2H); LRMS APCI m/z 185 [M-Br

Preparation 33

5-[(3R)-3-(3-Allvioxy-4-fluoro-benzyloxy)-pyrrolidine1-yi}-6-methyl-2 2-diphenyihexanenifrile
Sodium hydride (82mg, 1.55mmol} was added portionwise to an ice-cooled solution of the
product of preparation 20 (270mg, 0.775mmol) in dimethylformamide i3ml) under a nitrogen
atmosphere.  After stirring for 1.5hrs a solufion of the product of preparation 32 {380mg,




Preparation 29 5-Methyl-2 2-diphenyl-5-f(3R)-3-(3-propenyloxv-benzyloxy
-pLrrolidin-I-yfl-hexanoicacid amide The title compound was prepared
from the product of preparation 28, using the same method 30 as that
WO BEEor example 2, with the addition of further potassitiftFapesger2?
(2eq) after 20 hours and continued heating for an additional 4hrs to afford
product as a yellow gum in 88% yield. ' HNMR(400MHz, CD30D) 6:
0.95na) yn pigetylispmide relpwadiey andatelmbO, Bie flickdid BR(ny,
1Hpo. 8838 (n adH R G218 4@wrs 2H 2ol @nR Vel (Bsnddvly 20 5acdoldHimthe
3H}sidBE BB Bémediringl 424ate2Oni BB -hBA(53, blklmGPsBert 26ebod)
?Mgawugag?éﬁﬂ)lh% @q%%ug ﬁf@m@ %ﬁﬁ%@maéﬁ)wweﬁ&wg&é@ |
5 [Merbdy PrePal Aol 30 aar RX¥are WHQr RN Q21695 allyl e(§ { dned o er
zogz,y%%%zpja 5:CLIBN0G72/ 50 Ay bromde f S el
FOPWISE 10 8 SUSpension of 4-fioresg-ChYafofk ggﬂzg‘fc ale)
”Té"%?%hr%o AR bFA‘ggﬂM‘f“c%\%?fﬁQ?é“E&%%ﬁh%ﬁz‘ ééﬁﬁﬁ'mwﬁ (99:1:0.1
d.ﬁ%gﬁr&;ﬁafm%‘%ﬂ 8 BBTAT e i PAMRRsEstRECH R e Thialdrdshrae
StirrBHIRE10VEHES CPHED)SH V@RS, repabvair vadud(anatthe. Tedidee, 1H)
10 par@fieratno dtveeit-gisttny | Bth e s (3019, aantl, 3.00ter (B0M|) 4Fhe, agniensss
layerswastseparatesiantiestsastednivith) furtbarodiet hrh ethere(@sin, 205 8 bs-

Thece@NbiNeOraBMC IaYeIRWEES WaSAS MR water (3 x 10ml), dried
over sodium sulfate and concentrated in vacuo to afford the title

- cogy. gypd 3sa colourless liquid in 100% yield, 3.82g. 'HNMR(400MHz,
s ) iiS -4.66(d, 2H ,480 482(d 2H? 5. 28 -5.48(m, 4H), 5.98- 10
~SHY FrO-T 14 Higrhenzviont-oyeol HWSAPCI m/z 237
n 31 (3- Allvloxy 4 fl uoro- phenyl) methanol A solution of
- théhsrdlagererypremsreipried (R g ST i nrerintice G2 hwiledfeream¢ 30ty
was theSdasidet Groparivie 8tea2@ ainotdsdoidrsoltigiriof lithium
alniviRgeaoivyridednrteteatyags oftiyan o4 Va-3,.619mb, daOmmolsal 0 Lnder
20 a RitrogeAtIANSHREISr and e sehiion algwean. @o@iﬁ?rwoﬁ H), 4.88-
temagratip QUaLeShs, T BUskE »A/aﬁf()?'&d%% Hﬁ'?g%ed D
- se@yential dron W@gl_ﬁddltlon of water (Iml), aqueous 'so xide

solution (2M, 2ml) and water (3ml), and the mixture stlrred at room
temperature for 18hrs. The mixture was 20 filtered through Celite and the
fllt%[ﬁ?é%’%éghed Wlth ethyl acetate (3 x20ml). The filtrate was separated
PRIEYSRANAIRDIRRARBHIER] with brine (10m1), dried over sodium sulfate
an’%ﬁe@ém@mm@d@rﬂmé'mwihﬁmddm title swipoufritbathaeejCirassEie
liouiitkirT 206 yietchetbyFoenaridbl Y 400MHENERE3)R hdhitAt3(m41),
5. 20nind{0ndhkyl brétlice @36@ml it &P was added dropwise and the mixture heated
at 80°C for 30 minutes. The solvent was removed in vacuo, the residue treated with water
30 (10mi), acidified with agueous hydrochloric acid (2M) and exiracted with éthyl acetate (3 x
25mi). The combined organic layers were washed with water {2 x 10mi), brine (10ml), dried
over sodium sulphate and concentrated in vacuo. The residue was purified by column
chromatography, eluting with ethyl acetate/pentane (20:80 to 50:50) to afford the title
compound as a white solid in 26% yield, 445mg.
35  'HNMR(400MHz, CD;OD) &: 5.07(s, 2H), 6.67-6.70(m, 2H), 6.80(d, m), 7.29-7.43(m, 5H);
LRMS ESl m/z 224 MY

25

Preparation 36 .
5§-[(38)-3-(3-Benzyloxy-5-cyanc-phanoxy-pyrrolidin-1-yll-5-mathvl-2 2-diphenvinexanamide




6.11(m, 1H), 6.85-6.89(m, 1H), 7.00-7.07(m, 2H); LRMS APCI m/z 165

[M-OHJ" 25 Preparation 32 2-Allyloxy-4-bromomethyl-I -fluorobenzene
wiaikemelshenylphosphorane (2.3g, 5.43mmol) was adde

of the product from preparation 31 (220mg, 4.94mmol) in ggﬁg(?}rért%lbeg Whrar

(40ml) at room temperature and the solution 30 stirred for 18hrs. The

SO %ntw ovbed lnt o and ghe residue r|f| column
chromato e rap Ggrnes |C%% elutin | NN % ﬁ(l %@ef&@?éﬁf"ﬁ@?l%
aff%%t'ﬂ[ié’ frleregymis &pgy P@E‘Q | %WM%E%W&H“@S@H@GQW

Hmﬁﬂmmﬂﬁommrwe)fﬁm Meragatng )17 B4ugs AR B Jetsngdrtinan
|HY! Bnig)] Sy ThEmmixiep) v@sOStrg:d at (rennl YN 18tL6 fort (Fn el TBeOBhTLB5(es,
5 2Hpre RGP Gm/and B5HiM-BilYy 3b IRneplsation Gaibg 3R )irdr (BeAHethano!,
boixyrArfib oKD BT axyRE0 Bdin: kybSrmaiiR\orc xeirhenvidexanenitkie
SQQMEB W%Sﬂﬁn(ﬁ@%ﬂaﬁgﬁéﬂ}n&gl)smsggﬂ(xiﬁ%g%ﬁp Q‘éﬂ%?oﬁ%fﬂghe methanol
icergaiad S0ltion o1 B?se@%%&)& RiERAragion. a0 (270mg, 0 ok Sl mol)

in cy eBt Iformamide (3m1) under a nrtrogen %Gatmosp ere rrng
0 fo ryf Ars & solution of the%oduct of preparation 32 (380mg, WO
10 50 bHHRHSIA B PR GoRASER 7P PR E: 5%ﬁraﬁ>ﬂﬁsélﬁnﬁhy1f%hﬁaﬁﬂméms
(2%1’7%&%(%8@0‘2&% BRE NS E S @I e AP {R-§F6m, 2H), 6.23(s,
tertipetafurd Hmd StiniRMDEISMSTUSMFHE solvent was removed in vacua
and the residue partitioned between ethyl acetate (10ml) and saturated
sogligadsysleegen carbonate solution (5m1)-The aqueous layer was

15 se%@@&@m_ﬁgg@,@ﬁ%ﬂwﬁﬁ;ﬂ%ﬁaﬂpg}%@p@@b'”ed
org@gég EQXEEW?JQ washed with water (5mlI), brine red over
sogdium su p aegz or&ccentrated in vacua. The residue was purified by

' Ium H ro nTato 0 rsg y fs rr1 gtﬁ&!gar mgﬁ')ltmaewﬁtho .830mmol) in, tefrahydrofuran
dré%m!)rdrﬁ%tﬁaﬁe errr*arrdreagcﬁﬁﬂﬂa%.aow@w TieRsryB hepphins (165mg,
955y el affbtierend fitlecivnipsindigivayeiitwieta 386 iRl P-4E50mg).

20 'HpeMR{ ATONEHIing [TRODING : 1BB3 (€031, NO6LE, B1d)6]1a4d -théd Jodp@ Hiym
1. 7@br8G(m7 1H ) b0k A BvR00 2{ ratrdiydrcR il e T (8ad B1d Inizubd wad e at
3hlord Qg Brd(Eier I hodrd Hsh 10,74 58n 4 DR(MxidE a2 2deera 88N ik o
5. 364 34 Hud R L @Qﬁ(@&rd&@cﬁﬁg@ax@ rE’rué'nE')mﬁ %chZnQ@( n Sl

7. 8%1\?%:%%%%&%%%%&%&&9 \f/’erg 02;? rrOrz vac: fo] \;ﬁ% fﬁ gwjfﬁd

uor o vlox enz
25 drp %{eexig amrP 8 Eﬁﬁ Com’m@ g?eed"ﬁg‘ﬁ’i‘?h%gﬁr?ﬂﬂﬁ'i‘a
g 86133 faérrr@drheﬁgaﬁremmw a&oﬂfrae&eecﬁ%ﬁ fisldeImaple
MRV GRS RS EOUNAETH 1 SN MR A0CNIBR CHBOBNS; 1H),
1.@2€§“3|4F)* 1204(3 58 M), 242 3-3632(F(m.2BH), 12668-218F@(d 1 IBH),87-2.94(m, 1H),
4.90(m, 1H), 6.83-6.96(m, 3H), 7.12(m, 1H), 7.13-7.36(m, 10H), 7.58-7.66(m, 2H): LRMS
30 APCI m/z 623 [M+H]

Preparation 38

3-Methoxy-4-chioro-benzoic acid aily] ester

Potassium carbonate (4.44g, 32.156mmol) and allyl bromide (é.?&ml, 32.156mmol) were
35 added fo a stired solufion of 4-chlore-3-methoxybenzoic acid (3g, 16.078mmol) in N,N-

dimethylformamide (30mi) and allowad to sfir at room temperature for 18 hours. The reaction

mixture was partitioned between diethy! ether (200ml) and water (180ml), the organic phase

extracted and further washed with water (150ml), dried over sodium sulfate ancl concentrated

in vacuo o &fford the tile compound as an orange ol in 98% yield, 3, 57q.



20 1.77-1.86(m, IH), 1.89-1.97(m, 1H), 2.40-2.82(m, 6H), 4.02-4.07(m,
1H), 4.39(s, 2H), 4.88- 4.95(m, 11-1), 6.37-6.40(m, 1H), 6.95-6.99(m, 1H),
2H), 7.22-7.38(m, 10H); LRMS ESI m/z 531 |
ér%%grgésgr;l] 35 25 3-Benzvloxv-5-hyggpxv-benzonitrile Caeglgrlgggé? %%Gazlg 4
(2.41g, 7.4mmol) was added to a solutioh of 3,5-dihydroxy benzonitrile
7.4mmol) in dlmethylformamlde (Sm%at room temperature and the

T S e A b PR S R B A
ao‘éj‘éhsd%ﬁv%@é SRR %ﬁu?é%%%@& H10P20P40 Hith LTS Fhianiz 227

sol¥&Hf was removed in vacua, the residue treated with water 30 (10m1l),
acidified with aqueous hydrochloric acid (2M) and extracted with ethyl

5 aceiatesf@naeg5ml). The combined organic layers were washed with water

(2 x46mh). g (dHmb. dided over sodium sulphate and concentrated in
vagsien kR HE WARRIIGMLAY SR SARIARY AR LTd N

o ‘é‘ggfd%ﬁ’%eﬁ'}i 8 Aot A JES S g

2H° B8 B A "eé'l-alj °6°ébt%°“1‘i§|‘)‘!’°fa§§e7‘%é?rﬁ°%Th%fwgnég? fHP2DFh4

10 vyt AR BRSHIB GO R SR se B AR IBATTB S Hif 9D I8 HERED e lTeRRfian

vi)iTe tvad arigifigihlaeaiyHedaaisd dedpOOPRIY YBRABANS acid (aq) and exiractsd
P G| BRO0 SR 22805 2TBiisopropldreatdivarb ey ated 2%5 phaidrdanmrmati
wasnaéitieddropwis e rantieaeeolpduRniv ipaIOf diheny o asRiMNe s,

(28amebdfnneothe: WQ@#%@(&OMPW@" atign, 3@)@659@95 4-64mmob

15 an&!,g;%/grﬁq%tggom preparation 17 (200mg, 0.546mmol) in

20

30

35

tetrahydrofuran (10mL), and the mixture was stirred at room temperature
for 18 hours. The mixture was 5 concentrated in vacuo and purified using
anEFg%arE?E@H'f%CX 2 cartrldge eluting with methanol, then with | M
RFa-chRtrReralcp e R e ®lons were concentrated in vacuo and

fuﬁﬁﬁs'mrmﬁﬁ}ecﬁiﬁmﬁw&mﬁﬁomw aremitied gkl GhiAey with) were
dicktiedom etkianed : sokthvand lth=Dp8B8arnof priga (881230, 22 U5 @) 7.8 0 B)rida) affors-
theititieyeanmpats) (has) 2R RNGE HaaNat iR oD Mmpdrld30Mg nd@s. The reaction
HNM%QMM%%@%@:&M%r atﬂ‘)ﬂ) Jﬂr@%&&eﬁ(ﬁﬁm@ %Q Jrg%ﬁmémas
1.8Lel SAPLg BN 2oEranbBOR: i) wietdrendt z(%eﬁ"&mﬂ - (8kich %Sﬂ%te' Hly
S. lorés f l_th o 72 6 7 e lremla' 6 2 p() rifi ejd co umn chro‘nafogra';j))] on smca ge§

m]?Z ' re ar |on
5-f(489-4" 7 EP ‘r%%“’etﬁ%‘?)sfﬁn?(?Qﬁ} 9_REHhG S gRSSRTBI AT -3
@Wﬁﬁ”é“i é g%%(anamide A solution of
1,Mws@wpdc@h&a@xﬁyﬁéﬁmﬁwc@,@b@ﬁc@m%ﬂmﬁ%w (R2H), 5.36-5.48(,
te@dh§aPasturan. L2y vas7ad ddd’dfop s, thian.eekdddled solution of
triphenyl phosphine (165mg,
Preparation 41
{3-Allyloxy-4-chioro-phenyl}-methanol
A solution of the product of preparation 40 (2.8g, 10.30mmol} in tetrabydrofuran (40ml) was
added dropwise fo a stired solution of Jithium aluminium hydride (1M in fefrahydrofuran,
21ml, 20.860mmol} over 30 minutes at room temperafure and aliowed fo stir for 18 hours. The
reaction mixture was quenched by dropwise addition of water (1ml), 2M sodium hydrokide
{2mi) and water {3ml} and allowed to sfir for 3 hours. The mixture was then filtered, washing
with diethy! ether (2x20ml) and water {10mi). The organic phase was exiracted, dried over
sodium sulfate and concentrated in vacuo {o afford the %ile compound as a colouriess oit in
89% yield, 1.4g.
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0.63ommol), 7-[[dimethyl(1,1-dimethylethyl)silyljoxy]naphthalen-2-ol
[(115mg 0.420mmol), 20 Journal of Medicinal Chemistry, 1993, Vol. 36,
% 2?16) and the product from preparation 17 (171mg, 0.467mmol)
etra?ly fofuran (3mL), and the mixfure was stirred at ro ]f@ﬁ?ﬂ‘éﬁ"g%’f@
for 72 hours, then 60C for 18hrs. The mixture was concentrated in vacuo
and the residue purified using an Isolute(r) SCX-2 cartridge, eluting with

methERECIER WRECD. SM aMmeRit iFPrhetttatsl: BasieWictivhsSerersld,

cotieehbtiddiin VHb FPaA@Rdrtibr HRAIcc23. 267y @ Red iR rEsiliva el
cdMridge, eluting with dichloromethane:methanol:0.88 ammonia (100:0:0
to 92:8:0.8) to afford the title compound as a colourless gum in 34% yield,
9QRGaaidNMR(400MHz, CD30D) 6: 0.25(s, 6H), 0.95-1.10(m, 15H),

1.3 93 U At el (Ehorbbbhz el 8(M, 'H) 2 34-2.52(m, 2H),
- S0, 1H) 4,90(m

8388 S zéfm, 7" 523"/“'3 W""i@ g o %‘%rﬁ"’fﬁ'} of the
| Riopactohprepacation 47 §5[|\Z #ﬁ“ﬁ?@ﬂhﬁ‘f gﬁtr% (50ml) and aliowed to stir at room
3-IARReiBRIR A% HiD reptse Zbieen dloronprbeneipmerharshient3ct T (e 4gs
324056 anchibp) raertical Ik brostiide (208Brisinp82iis Gmariotheve reulSTaddadiio

a wtisrbehsohstion:tf 4 chloscxd- raeheNydaenEo inoaiy (@gakO 3R Aran otk i
N dihe izaeth yHo knRmidan iR 8shalowR Aol X RO ASMP S LA ene
for@&@%spmm@%mnm%wa@ogmp@mme P%mvﬁ&‘wegmgr%t &)
(2&(@@{9 m%aé@%:ltg’ Qﬁg é tl]ih %tlgrc%r% h%%eco o)é easgtoq m%gg H?&)m

W&}ﬁ!ﬂﬁ&] m rle over sodium sulfate and OI‘YIB!
In vacué to a'?y\é)r Q:)i% 52%1 g L}hé 6&11§4 éaﬁ(%réﬁ & 3?[%%%%@@?&% %gi@
wty %@ﬁdé%é@ﬁﬁ@%o bGI 87 e BNIMER4BBMHZ, CD30D) 6:
3.92(s, 3H), 4.79-4.82(d,2H), 5.26-5.29(d,IH), 5.37-5.42(d, 1H),

GB@D&@M IH), 7.44-7. 46(d 1H), 7.56-7. 59(dd 1H), 7.62-7.63(d, 1H);

amdcmmmrmmﬂbrﬁrmd& éfmaaammmmmw Eﬂamﬂs a§1¢§ﬂﬂrﬂ%my@ﬂc)rmla”a\§de
adsiRrhiss ARdELrs aRled SR EQRf $h§0@ﬁ%ﬁh&l @@Pé&@&@ﬂﬁﬁ I(’ﬁ‘l?l‘glgdll
1512@2%&@ mlﬁm%@a@mm%%o%a adndhe SR dbﬂfgﬁ @1
OfiRoom ieriberalie ol F S NS, Tho%ﬁeaCé%zswa%guem al
ammaonia so utibn A Ciirdd Wi%oom RSB I P RrtiEsvas
TREFEA c?rP"Hﬁ%&h?eCJ\?afg“&b RMREE e p oL R o RAICR coaarti ity spgium
h%ﬂ?B‘iﬁw fbioatRPtangrhMasatietroe tRitheHEiMes stived ()G NiTe). 3Theers at
C@ﬁﬁlmwgﬁﬁléh@%@%@@@lw dheeraedtitaw witrfedea(fal), concenirated
cdnematratédhiinarmeus tesdiforddperttitiecs cmpaundhnasecpal eayellpw s alidy
iNBRY. yiele, FoAB8. AN MER(AQOMIE, SD3REN6: itd6whidd(BhabND)), then
7 Afcdnfidtbd dn Lthiol d- %&&@w&é‘ﬁﬂﬂ&%? cdndiR Q!)rﬂyégga%gry[ly}] H}ca gel,
PE@H% %ﬁr@iiélgommethane :methanol:0.88 ammonia, 95:5:0.5, to afford the title compound
as a brown gum in 62% yield, 170mg.
'HNMR(400MHz, CD;OD) &: 1.02(s, 3H), 1.05(s, 3H), 1.43-1.52(m, 2H), 1.78-1.86(m, 1H),
1.93-2.02{m, TH), 2.48-2.56(m, 3H), 2.85-2.79(m, 3K), 4.03-4.08(m, 1H), 4.43(s, 2H), 4.56-
4.58(d, 2H), 5.22-5.26(d, 1H), 5.39-5.45(d, 1H), 5.99-6.08(m, 1H), 6.85-6.88(dd, 1H), 7.01-
7.02(d, 1H), 7.26-7.42(m, 11H); LRMS APCI m/z 529 [M+H]"

Preparation 44
5-[(3R)-3-(4-Chioro~3-propenvioxy-benzyloxy)-pyrrofidin-1-yil-5-methyi-2 2-
dichenvihexanamide




3-Allyloxy-4-chloro-benzoic acid ally) ester Potassium carbonate (4.99,
35.057mmol) and ally) bromide (3.07m1, 35.507mmol) were 20 added to
a stirred solution of the product of preparation 39 (2.45g, 14.203mmol) in

WR MWy Iformamide (30ml) and allowed to stir at room FErhpBrate/paz727
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for 18 hours. The reaction mixture was partitioned between diethyl ether
(70ml) and water (70m1), the organic phase was then extracted and
funFiaisiiasherith Gies (SORIMeRictoversottiumesiylferiectirith product of
coneramtiotettid aono O Fbiennedidu é-wetsypipdresh (ol the mixture was
chrentaatogeapimydor gdiseugetna ketishingavithvae ttangsiny @g@t%éﬂ@@
to ARdataaffediheditieCRMPOURY AsiBRASAANIS JLLAYD MR ang
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? é"gg’ éﬁ CF‘H §QS§ déglg Ovei}:ﬁpéi F(% stia &z?f&!l (ioTcantr%e in vaclio to
lo£0-) uﬁofi\ago ke ‘f' 4&{"8¥ preparation 40 (2.6g,
%ﬁfiﬁ e et 10 2
sowﬁdr?fé{m»ut%m %}rﬁmaﬁhméét(wwtétféﬁwmmmnz PP /T, 1H),
2(60aRHEl) 16V ek.8D2TRGutaE)at roartemiplratite, any alovwedto sty foas-
18 howrs H] leeo88. se@etion, mextalreyvasoou e bydro puds e adatitian.gf
water (1ml), 2M sodium hydroxide (2m1) and water (3m1) and allowed to
stig, ft £r§tﬂ%§5 The mixture was then filtered, washing with diethyl ether
( g( d water (10ml), The organic phase vas e2xtracted, dried Eover
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4 Zhihviex yrde beasaametiyd-lv-cyientaReRBe Rter (3mL), concentrated in vacuo
Dibomotdphee HRROSNRSTRRR IR i dwder BRINTRR:WASAJARE JR:@ slires
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by sokisamchrprazmgraphy o stica g6l candngwitmpeptang ety 7.44-

aceigs 03.Qde, m@ﬂﬂ}tqlﬂﬁfg)[\(ﬁ:éhﬁélgﬁ meound as a colourless oil in
48% yield, 890mg. 15 'HNMR(400MHz, CD30D) 6: 4.52(s, 2H),

4.61:4.83(d,2H), 5.25-5,29(d, 1H), 5.42-5.48(,

{3-Allvloxy-2-chioro-phenyl)-methanol
Sodium borohydride (185mg, 4.883mmol) was added to a solution of the product of

preparation 29 (800mg, 4.07mmal} In ethanol (30ml) and the mixture stired at room
temperature for 18 hours. The mixture was quenched by addition of water (30ml) followed by
dropwise addition of glacial acetic acid untl effervescence ceased, The mixiure was then
extracted with diethyl ether (2 x 80ml} and the combined organic layers were washed with
saturated agueous sodium hydrogen carbonate solufion (40mb), dried over sodium suifate and
concentrated in vacuo to afferd the fitle compound as a colouriess gum in 100% yield, 805myg.



1H), 6.02-6.11(m, 1H), 6.95-6.98(d, 1H), 7.10(d, 1H), 7.30-7.32(d, 1H)
Preparation 43

-Allvloxv-4-chloro-benzvloxy)-pyrrolidin-I-ylt-5-mg
Wg E]%%ﬁeny%gexanemtnle 20 A solutio®f the product of prepzatér?'{lionﬂ%(m2727

(180mg 0.515mmol) in N,N-dimethylformamide (3m1l) was added to an
g-cooled solutign of sodium h dride (60% dis rsi?lg in mineral oil
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1. rini6B ed added and the mixture was stirred for 18 hours at 0C to

- room temperature. The reaction was Ice-cooled, further sodium 25 hydride
5 (4bmgerds@32mmol) was added and the mixture was stirred for a further 3

hosugialLOSARASHBRRI BitHRI. The reaction mixture was then quenched with
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10 Chl’@ﬁﬂ%rﬁﬁmﬁW@fﬁ(ﬂrﬁéla@@@w&rﬁ}‘ffﬁm a further 8 hours The solution was
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5‘@'—484 Chloro-3-propenyloxv-benzyloxv)-pvrrolidin-1-vi1-5 meal 22
diphenyihexanamide WO 2007/034325 PCT/1132006/002727 55
Poﬁm!@mﬂlﬁdromde (340mg 6. 055mmol) was added to a solutlon of the

20 prdii®ia i Yemetl] 3 i
(7rmite) ﬁl@d:dih\@omﬁ(tbﬂie wmreldeaiedmndarubeﬂuxréoﬁrazbm @ra:dTine b&ﬁet:m
Mixtba- S eI g aRledhionants {empesaling repreaaticied ih MaRUO-AR
th re,s,t\%e was partltloned between ethyl acetate (25mL) and 5 water

(25%3 S{\ATSUSB asfqrowes p%e{se%?x‘tm%w%%?ﬁ St 41,

acetate e CO I anlc e d ove
sul}é}tsezan ConCentrate TV Cu 87% y ﬁ 162bm 4& 2! 5’%%/el¥T3
quiPRVE?9% villla 5 261 1A Y: mm@ Edéﬁﬁ%ﬁ?’ éd%@dj(e d@?ég%fiﬁs d. 1)
0 IOt 7HE(Y, DT ATT AR ZFU)lL’?MSlA?Q(d”%ﬁ%? MHI4-1.80(m, 1H),
1.87-1.93(m, 11-1), 2.39-2.44(m, 2H), 2.45-2.50(m, 1H), 2.53-2.57(dd,
1HPredDa8:6992.65(q, 1H), 2.68-2.72(m, 1H), 3.98-4.02(m, 11-1), 4.39(s,
30 2Hs,re%@e@m,ﬂm@&mmwi&r@a%@mmm 7.04(d, 11-1),
e rhlidd LRMS APCI m/z 547 [M+H]' Preparation 45 5
4(31R fff){i ?1 gou%\él(\:)mxg p‘n}eSX %E' %R\*}%‘%&W?&Qgé%aonf!;? LEQ%WP@ game method
a escn{)(ecp for preparatton 44, to afford a yeliow gum in 100% yield.
‘HNMR@OBMHz, CD3OD) & 0.88(s, 3H), 1.01(s, 3H), 1.23-1.27(m, 2H), 1.71-1.73(d, 3H),
35 1.78-1.85(m, TH), 1.90-1.97(m, 1H), 2.40-2.44(m, 2H), 2.46-2.58(m, 2H), 2.81-2.67(g, 1H),
2.71-2.75(m, 1H), 4.03-4.08(m, 1H), 4.52-4.53(d, 2H), 4.93-5.00(m, 1H), 6.40-6.42(m, 1H),
7.00-7.02(d, 1H), 7.11-7.40(m, 12H); LRMS APCI miz 547 iM+HT

Preparation 50
40  5-Oxo-8-{4-phenoxypiperidin-1-v)-2. 2-diphenyipentanenitile




15 Sodium hydride (60% dispersion in mineral oil, 26mg; 0.656mmo1)
was added to an ice- cooled solution of the product of preparation 17.

46 1) in N,N- dimethylf ide (5mL tur
“[8%) |rreé§ mmol) in imethylformamide (5m )an%%@ﬁ%yfﬁzn?

was s for 60 minutes. 2-Benzylogy-4-fluoro- benzonitril
0.601mmol) was added and the mixture was stirred for 18 hours at room
temgleratu‘;e The reaction mlngur was, );%‘gnched with water (3m
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lorasptiensd)-methanol Sodium borohydride (185mg, 4.883mmol) was
- adteaigacseiutionm) the1mrodoriniHreparation 99-(800ma sdR 7armelr-
in ehanol{3emuly end the eeduragtirsad alsoomtemperatdie farsls s cs.
15 hoylks ] hRymixiure nas Ayanghedbby adigon.af-water (30ml) followed by

35 dropW|se addition of glacial acetic acid until effervescence ceased. The

mnF('ture was.t then extracted with diethyl ether (2 x 50ml) and the

co pired organic layers were washed W|th saturated aqueous sodium

Ehbepnabeahondpicensiperi-caiarigioe sodium sulfate and
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wasNdRIéePlie, thiOiixturiet Slsrréntl. AtsebpAterRiferattresitm a2firthes-614(m,
hoehs. STH1e8 $6lmtioR)\Waks-Eovee BtRtesh 5 YELUo anddhe pesidiee-7.41(m, 1H),

30 recrystalise d s botethyizaeetate (15m!) and diethyl ether (15ml). The

solid was filtered from solution and the filtrate concentrated in vacuo. The

reggggra\{yﬁ%guriﬁed by column chromatography on silica gel, eluting with
pen Eﬂ?ramo enzvhoxyipineriding
Hydrochloric acid (4M in dioxan, 340mL) was added to a solution of the product of preparation
35 59 {168.64g, 50mmoh in dioxan (B0mL) and the mixture was stirred at room temperature for
2.5 hours. The reaction mixture was concantrated in vacuo and the residue was dissalved in
2M aqueous hydrochloric acid (200mb) and washed with diethyl ether {2x100mL), The
agueous layer was adjusted to pH10 with 2M agueous sodium hydroxide solution, extracted
with diethyl ether (3x200mL). The combined organic phases were dried over sodium sulfate




acetate, 100:0 to 90:10, to afford the title compound as a colourless oil in
27% vyield, 285mg, 15 'HNMR(400MHz, CD30D) S: 4.61-4.63(m, 21-1),

wh 6 $02hs 5-26-5.29(d, 1H), 5.43-5.49(d, 1H), 6.00-6. 11(r%:é}ﬁg 006/002727
7.01-7.03(d, IH), 7.08-7.10(d, IH), 7.263-7.24(t, 1H); LRMS A % éogﬁ
[M+H]' Preparation 48 20

5- 3-Allyloxy-2-chlor nzvlox rrolldin- 1 |I-5-meth .
%“%2% R bR e

& of preparation 47 and the product of preparation 20, using the
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in 3686y kb 3 HNMR( 0OMHE s CEBO DY R 70 2(8, 3H)] 4005 (81) 3HBG(m, 1H);
5 1 ABMSIEONHZHYp IWBHYL.90(m, 1H), 25 1.95-2.04(m, 11-1), 2.50-2.58(m,
3H), 2.65-2.79(m, 3H), 4.07-4.12(m, 1H), 4.49-4.54(m, 2H), 4.59-4.61(m,

21pldnragflBs27(d, 11-1), 5.41-5.47(d, 1H), 6.02-6.11(m, 11-1),

6. 95,600, 1), 7,06, EAT A2 Pe N ERMS APCI iz
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By&i4tion 48, using the same method as that described for
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CD3GD) 61)008(863r),2H)0 2 (EB(3H)IL 2344 236 22K, 1.7 d24n7 34ehy, 3AR)as
35ab 38k 8(MsdH), 1.90-1.97(m, 1H), 2.40-2.44(m, 2H), 2.46-2.58(m,

15 2H), 2.61-2.67(q, 11-1), 2.71-2.75(m, 1H), 4.03-4.09(m, IH), 4.52-4.53(d,
2"9;@ 9§0§ HP(m, 1H), 6. 40-6.42(m, 1H), 7. 00-7. 02(d, 1H), 7.11-7.40(m,

1 RMSAPCI mlzl 547 M+H ' Pre 40
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25 tern} era ure for iSeho 1S T he Teaction mixture was ert1° once
vacu&yéndd 1i2% residue was partitioned between ethyl acetate (100mL)

an@ RGP HS:CPNE: c9r%7é?u6ﬁh;}e’13w%?é“@e%&ré@d1 s HRED. rithr Watey
(18G9 Feehé v rre ) SO Pra.A4 oy id) RAR- he8 P @5l A ST atd. BRdI7.39(m, 10H);
corivddtEstevkiBBvaetd. The residue was triturated with diethyl ether,
filtered off, washed 10 through with diethyl ether and purified by column
30 cheeupatagiaghy on silica get, eluting with pentane:ethyl acetate, 75:25 to

50@9@9@%@@53,@&Smggégmeas a white solid (14.49) in
Potassium fert-butoxide’ (203myg, 1.81mmal) and tert-butyi 4,4-dimethyt-1,2,3-oxathiazinane-
3-carboxylate 2,2-dioxide [(400mg, 1.51mmol), WO2003037327, p83] were added fo a
sclution af diphenylacetonittile (349mg, 1.81mmol) in N,N-dimethylformamide (5mL) and the
35  mixture was stired for 18 hours at room temperature. The reaction mixture was then
concentrated in vacuo and the residue was freated with hydrochloric acid (40 in dioxane,
10mL) and heated at 40°C for 2.5 hours. The reaction mixiure was concentrated in vacuo and
the residue was basified with saturated sodium hydregen carbonate solution and extracted
with ethyl acetate (2x30mL). The combined organic solution was dried over magnesium
40  sulfate, concentrated in-vacuc and the residue was purified by column chromatography on




a 95% yield. ' HNMR(400MHz, CDCI3) 6: 1.74-1.90(m, 4H), 2.45-2.49(m,
2H) 2.79-2.83(m, 2H), 3.27- 3.33(m, 1H), 3.54-3.61(m, 1H), 3.62-3.74(m,
f) 4. 49 4.53(m, 1H), 6.87-6.91(m, 2H), 6.93- 15 6.98(m, 1%)

BOFGARS 12H): LRMS APCI m/z 426 [M+H]' Preparation’STIBALIRA"7
4-r(3- bromobenz+y oxylpiperidine-1-carboxylate Sodium hydride (60%
dispersion in mineral oil, 3.31g, 83mmol) was added to an ice-cooled 20
SoRHPYF uiBa Wik GEhlaBRPRIeARITHAAD BHeiRe L84l BB eI
tetramyeirotasarco{R0esn i imhiaeldikém®e was stirred at OC for 30 minutes.
3-Broividfontyt, itoonde (200668H), 3 mnagljmais, scbenkages thie) mixturesim,
wagstirced atroooniamperatoreiard faheprs. The reaction was then

5quenched with water (50mL) and concentrated in vacuo. The aqueous
Mg‘:‘s\,ﬁxtracted with ethyl acetate (2xIOOmL) and the combined
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diethyl ether (2x100mL). The aqueous layer was adjusted to pH10 with

2MPampaetinrsigodium hydroxide solution, extracted with diethyl ether 7
20(3x200m4n0- T haieermbinegasaaniv phanps wererdregdwues sodium sulfate
WGnaRre/QR3ASRSHIS | B2ANNG/ORHA wad a%taeldcgngefdat&@égd;mh\éaﬁu&;ﬂoof
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Hl\rlgr ?éo rs, Iz\a/lk w cher% eraé%re s} once ate&m v c T5@. residue
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2-cphreniAse rarrerat R fioione o By R Brelsamelaginshy on siica gel,
A-cyising- 4 divkronyihiresididnmtien(VI 00 Z2432%6) QAHH0/1D 2N e Pladrdcthefiitle
prepanation52 ysivgottie agpeldnetbad as that described for preparation
50,754{NMR(400MH2, CDCla) & 0.85(s, 8H), 1.30-1.41(m, 2H), 2.42-2.55(m, 2H), 2.98(s, 3H},
30 3.25-3.37(m, 2H), 3.44-3.56(m, 2H), 5.00-5.06(m, 1H), 7.23-7.44(m, 10H); LRMS APCI m/z
413 (M+HT -

Preparation 58
Azetidin-3-yi r;?iethanesulfonate hydrochloride
35 A mixiure of 1-{diphenylmethyi)azelidin-3-y] methanesulfonate (W09725322, p54), (20g,
' '63mmo[) and: chioroethylchloroformate (10mb, 95mmol} in dichloromethane (100ml.) was
heated undereflux for 2.5 hours. The reaction mixture was then concentrated in vacuo and
- the residue w;?xs re-dissolved in methanol (100mL) and heated under reflux fox'" a further 2.5
hours. The mi‘_;xture was then cooled fo room {emperature and concentrated in vacue to afford

40 thetitle compound as a white solid in guantitative yield, 9.8g.



95% yield. 'HNMR(400MHz, CDCI3) 5: 1.63(m, 2H), 1.82(m, 2H), 2.46(m,

2H), 2.80(m, 2H), 3.17(m, 1H), 3.35(m, 1H), 3.51-3.64(m, 2H), 3.88(m,
woReAREAS3(M, 2H), 7.17-7.42(m, 14H); LRMS APCI m!z,a33dMdddh.45;

Preparation 54 5-(4-HVdroxy-piperid#-1-yl)-5-methyl-2

2- diphenvl -hexanoic acid amide A 1M HCI aqueous solution (9.43mL,

9 43mm was g a |
R R B A o AR
Fr %)1(?6@ Hlirred under an atmosphere of hydrogen gas (50psi)
at 50C for 18 hours. The reaction mixture was filtered through arbocel and
thErzmzmaticefifrated in vacuo. The residue was dissolved in water (I0OmL),
5 the Gelution agiastedaepbhidigvith 2M aqueous sodium hydroxide
' SQ%Nl@ﬁ‘n@tﬁﬂf&ﬁéﬁﬁ@d wilh) etk yhasatpiaspsadisinetl .cfdne-compiagtbutancic
Organi, d@xﬁ%ﬁ@@ R ehied QYL agnesivRSHiMe antheanceptisRtitne
%&ggé g&%l'l %%m&%&%@mr@ ag’%grgoér){é JQ(U:% %99 hMINM%AfQQGMH%‘hxmre
R it g g R
10 i §'§(Fﬁ”dfdl—i‘j Cirﬁé’ﬁﬁngg‘Frﬁ‘FieﬁglwﬁWﬁf %pﬁPéﬁﬁ?Bt%’n‘%"% R
o- BJFﬁ@ﬂW} 2,2-d iphenvihexan enitrile Potassium tert-butoxide'(203mg,
1.81mmol) and tert-butyl 4,4-dimethyl-1,2,3-oxathiazinane- 3-carboxylate
2, Bretionsithe §0400mg, 1.51mmol), W02003037327, p83] were added to a
sojution-abdipbpRxasetapitdleiddidmaehAdmmal: in
15 NpNegipatyiesnamise (RmbadiRecs 2 mixtyrswas: shiepaddar 38 fougs
3;{%%@}% g%@%ﬁﬁ%é@%ﬁl‘;@%ﬁ%& @?{?ﬁ%@ éé’(;%ssﬁgﬁ%kaiifﬂ%%\lﬂf{ﬁo}?‘és' N5 53g,
69rr|30§ in rchr ro eLhaEB?:!? mE {Vg %{3 x{ %was stirrec?( atntgl’s

eate OUI‘S e reac on mixture
co*ﬁ@@?fﬁ%if%f? A P/%{EuTé‘%‘?‘?a"tﬁMé‘g‘iﬁH@%&%‘%‘ﬁ@ﬁ%ﬁ#?&?ﬂ?ﬁ&éﬂd (80wl
sotItifh FaPAl R Balr (5o TaRe aibtu fite SMer &Iavarsen SHItP cthf/carssniRted in
20 (2x@@m Eyriidsicodiibinedter daniiusolenfonalparsriivien dive orhabties iiin 40!
Suifatets peneentiatEdtin vacustanel the fitsogonaisap arifetidsbyil doRNYiryield,
chyemgatography on WO 2007/034325 PCT/IB2006/002727 59 silica gel,
elutingitidichiosenyethanemethang)|: 0,8 a0unonias 96l Qi tooafotdy,
th%ﬁit@z&%’h‘qﬁ a5a:uie %ﬂ'?"asfrzo/é’o iei%v%%ﬂiﬁﬂnfz 399 [VHHT'
MR(400M DCI3) 6: 1.17(m, 6H), 1.48-1.57(m, 2H), 2.20- 2 40(brs,
2H), 2.42-2. 53(m 2H), 7.22-7.43(m, 10H); LRMS APCI m/z 279 [M+Hr 5

Pr
5-3-]2-(Benzyioxyiphenoxy]azetidin-1-vil-5-ox0-2 2-diphenyipentaneniirile

25

The title compound was prepared from the product of ,preparation' 60 and 2-

(benzyloxy)phenol, using the same method as that described for example 89, as a yellow oil
30 in77% yield. .

HNMR(400MHz, CDCly) 5: 2.18-2.24(m, 2H), 2.75-2.80(m, 2H), 4.02-4.10(m, 2H), 4.23-

4,33(m, 2H), 4.82-4.891(m, 1H), 5.08(s, 2H), 6.62-6.65(m, 1H), 6.84-6.88(m, 3H), 7.24-7.43(m,

15M); LRMS APCI m/z 503 fM+H]

35  Preparation 62

A solution of the product of preparation 81 (700mg, 1.38mmol} in tefrahydrofuran (10mL} was
cooled to ~358°C. Zirconium chioride (650g, 2.78mmol) was added and the reacticn mixture
was stirred at —35°C for 1 hour. Methyl magnesium chioride (3M in tetrahydrofuran, 4.2mL,
40  12.6mmol} was then added dropwise and the mixture was stirred for 3 hours, with the



5-(3-Hydroxyazetidin-1-yl)-5-methyl-2 2-diphenylhexanenitrile A mixture of
(+/-)-epichlorohydrin (1.47mL, 18.76mmol) and the product of preparation
}rﬁ‘}ﬁ 74 17mmo|) in methanol (50mL) was heated at 60 (Jf'QE[ %8 hour
2000/ 92727
he reac on mixture 10 was then c@ncentrated in vacuo an heTes
was partitioned between ethyl acetate (50mL) and sodium hydrogen

carbonate solution &30mL The_aqueous layer was separated and

exXBATEH G TR HA abéé‘t%{tez?&%Eﬁﬁ?ﬁ?“%ﬁﬁ%?ﬁ‘b‘i?ﬁé‘d"ﬁ?g%%ﬁe%dﬁemx'de

waLHPIEH Bl ravr dbf g Cearliget SrRughthaiers!in Warhing Aietghavith ethy!

redidiie. Wessopiiitdey By tbiUitieie was eramieapishedvidilivhgennaltng with

dichlureiorethaiaé: naethamob @88 ammzonia PLORA0 d5te 9&:Gie. By t@clumn

5 aftarshiietifeyconspelg asisyRaleryaimeni ndidoeyielt 2808orded the
"HNMB{AARNEZ ekl bR G0 %a&%s@!d) 1.29-1.39(m, 2H), 2.38-2.50(m,

Zhﬁmﬁggdé’w@&(rﬁn&“)a 3 i&ﬁ 'iThszl"Dz i %%)4231%(5‘5 @) é?"fé’z 4390,

met ’\$4 @“Z?I!anézsﬁ? dze dll’];g- a%@e anesj)ﬁ’o I\/ﬁ:? gﬂ'é 3,

sulf%ng/i1 Movig %I\éﬁ\ﬁ/_ Kzﬁ Was added to a solution of the product
10 of preparation 56 (4.82g, 14. 4mmo|) in pyridine (50mL) cooled to -15C.
Tlf@m&!méﬁlvas stlrred for 2 hours, aIIowmg the temperature to warm to
S (Bennoe 5 he gipivasipatitioned between
eth‘lr}d ﬁﬁ&t&tﬁo@b@%bﬂa{ﬁﬂéﬂ Wltugbhydﬂﬁﬁ ﬁﬂ&%ﬂﬂr@@sﬁ(ﬂ WHORRSmethod
(1L@mkosandhe QIIRNG 8YR WS 8RB A8 igd.over magnesium
15 Suﬁﬂ?ﬁ%@yﬁ&’“&%ﬁrff‘g&efé Bag Psu,rﬁmt'%% 1hS SiduR DY SO,
et o AR T e %4
the |? omE*Bu a A& Aot LRN‘?&E‘ 67”3/?81”&“"2{ 0g. 'HNMR(400MHz,
CDCI3) 6: 0.95(s, 6H), 1.30-1.41(m, 2H), 2.42-2.55(m, 2H), 2.98(s, 3H),
3@3@2@@!@@ 2H) 3.44-3.56(m, 2H), 5.00-5.06(m, 1H), 7.23-7.44(m,
| ARAREhLEhddR{M+Hf Preparation 58 Azetidin-3-yl
m@l%&nmmfﬁmatesmddéﬁcblbﬁﬂiﬂloﬁﬁ}f%{ﬁm{hﬂﬂnﬁﬁhyn -3-phenoxy-azetidine {27.7g,
1-¢ahiphanylsnethy ) aretigins wbmethanestlionated WESE 2R3 28r 264 room
(ZQQpemlel)e@%@p%PB?@H&XJP*PAP,EQ“Q{&}%&H%E('Q&&lon%mm%é%en fillered
?;ﬁl?é%ﬁ?%ﬁ&@@@%ﬂ%?@#%‘%@f é:hn\t%% lléln\l? Egrrr;gy Or%dg :;uL%ets\?\?ggd in
25 9 C&wq tr\% %HSSm ?cec (?Om?i_ wit % &oc%onceaﬁ l?)(“f I%.dfum g}hir

ved n methanol ( eated under F

hoﬁ?&?”rhgenf’%ﬁf‘é Ws‘?ﬁ%ﬁ“&%"é‘l‘&& f@%dﬁ?‘t‘é‘?ﬁﬁé”ﬁ&?@ﬁ%&‘e residus was
catreRrRetefilERE8 Hirsiad athrevtifecebnipalinie Us Beavererastiche
quArieisativie §584dedi6§: 9990 2007/034325 PCT/IB2006/002727 60
'HMMR(MAOOMHEIMSIO-de) 6: 3.28(s, 3H), 4.00-4.15(m, 2H), 4.31(m,

30 2H), 5.28-5.38(m, IH); LRMS APCI m/z 152 [M+H] Preparation 59

Preparation 65
5-Oxo-5-{3-phenoxyvazefidin-1-yD-2 2-diphenvipentanenitrile

A mixture of the product of preparation 84 (1.13g, 7.6mmol}, 4-cyano-4,4-diphenylbutanoic
acid f{(24g, 9.12mmol), WO097/24325], 1-(3-dimethylamincpropyl)-3-ethylcarbodiimide
35  hydrochloride (1.76g, 9.12mmol), 1-hydroxybenzotriazole hydrate: (1.30g, 9.12mmol) and
N,N-diisopropylethylamina (5.3mL, 19mmol) in dichloromethane (50mL) was stirred at room

temperature for 18 hours, The reaction mixture was then dilufed with ethyl acetate (50mL), '

washed with 2M hydrochioric acid (30mL), and sodium hydrogen carbonate solution (30m§_),'
dried over magnesium suifate and concenfrated in vacuo. Purification of the residue by



5 4-Ckano-4,4-diphenvlbutanoyl chloride N,N-Dimethylformamide (1
drop) was added to a suspension of 4-cyano-4,4-diphenylbutanoic acid

wii 48%0235amol), W097124325] and oxalyl chloride (5.2mL, M&s [ —
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dichloromethane (40mL) and the migture was stirred at room temperature
for 2 hours The reaction mixture was then concentrated in vacuo and the

resifue wes gzeatiope it foliene (S0 .10 afrg e ciuds e

Lfﬁﬁ'@&%ﬁt'ﬁ’?éﬂﬁ?&‘ﬂﬁﬁ%@“i’“{ﬁ'mﬁ%ﬁ/ﬂyﬁfﬁl‘?e?rﬂﬂbutanoyl)azetld|n 3-vl
mé’iﬂﬁﬁé@ﬂ%‘ﬁa@?@ FrietyPaarie 2 B 88T Aid1) it A&viution ©te-
thé&ASod 3t of - preiRtatid 6 9-§8 2Bgn 20t rhd THichibborh@tatiénvers)
adaat drspwisestolratsiilution of preparation 58 (5.53g, 29mmol) in
dichioromethane (50mL), cooled to -78C, and the mixture was stirred at
thisegemipgEature for 1 hour. The reaction mixture was quenched with 2N

hxg{%m%r%&%gt@%hgmge% t_%anlc layer was separated, dried over |

98 eswggms Egée ﬁ%’ma cent 0 *gﬁzg% év%%uoéshljlt;nfl aél%‘odn g{}‘l %Q% 16,

ace%'f%"ﬁ W‘Eé?w%dd?sﬁ)‘%éntt‘}el‘ﬁﬁ' 58 P%l%"d‘ ﬁﬁ%‘%@ﬂﬁﬁ%‘&‘%&e%wm'
oilitg g755Aei] ) 14y, m%Mﬁ(&@ﬁMH%ffémmab B0 Gprnigtury, was
2.9z 801 f HY, renoBEnd Fpprt@maragriar 3R HnuteR Ol 3SR ure was
5.8 S@RénTatH)) TRRY-FhAGETESIOHYE RNSHRPRIwvadz 309 dbdtatd rdbvater.
Prepargiionifikrowis-d-Ratien ama cup hegnesihareiid ifdl cylbbaxe: 2, 2z6iph
ermdpRaianeniditaidhesjitgcamprinayanPERPARCAIIoBLIE RRURLAT,
pr%?cf&t'é?é‘tﬁgc%ﬂygo%mm%?W@Ma%‘ﬁ@o| using the same method as that

e HEL A pen a0 72

4,0024™ 6l 2H), 4.23- 4.33(m, 2H), 4.82-4.91(m, IH), 5.08(s, 2H),
6.62-6.65(m, 1H), 6.84-6.99(m, 3H), 7.24-7.43(m, 15H); LRMS APCI m/z

_ 5@”&%&?@5 Preparatlon 62

5 shgmabxvlazetidin-1-vll-5-methyl-2
demwar@nmmmhego\ BohaON i itheoprdd gt B reparati om® botassivm
(7L B 2rgmakideifekahyeioisdan fiPnald wess soelpdittpdatere for 18
Zife@RiufAechiRrigss (BR0q % {8 eﬁ@éﬁﬂg%m& he & HRS LS

?ﬁrﬁwgﬁg cg&ra%é-,g\;% éﬁ%@‘ta&é%&b&%ﬂ%ﬁqge& b e Ig'gan?c(so utton Wa ted

ahxjdrofuran, 4!8% was t rogws

mlxturea\ﬁ/as Stirfed i”f{mgﬂr}%env%mgﬁ Riie) ?) urified %y colin
o e e oo e

reSetRSH W AS TEene BB ATt S#t%um hydroxide

"HNMR(400MHz, CDCly) 8: 4.55-4.60 (m, 2H), 5.33-5.52 (m, 2H), 5.95-6.10 (m, 1H), 6.62 (s
1H), 7.3 (s, 1H); LRMS ES! miz 217 [M-H]*

Preparation 68
5-[3»(5-Aﬁvioxv—2.4—dich!0r0—bhenoxv)-_ azefidin-1-vil-5-methvi-2 2-diphenyi-hexanenitrile
The fitle compound was prepared from the products of preparation 67 and preparation 57,

using the same method as that described for example 99, as a colourless gurm in 93% yield,
THNMR(400MHz, CDCL) 5: 0.98 (s, 6H), 1.31-1.40 (m, 2H), 2.41-2.85 (m, 2H}, 3.20-3.25 {m,
2H), 3.48-3.58 (m, 2H), 4.55-4.58 (m, 2H), 4.62-4.75 {m, 1H), 5.32-5.38 {m, 1H), 5.40-5.48
{m, 1H), 5.95-6.10 (m, 1H), 8.28 {s, 1H), 7-25-7.45 (m, 11H), LRMS APCI miz B35 [M+H]

Preparation 69



solution (10mL) and the mixture was filtered through Arbocel(r), washing
through with ethyl acetate. The organic layer of the filtrate was separated,
washed with brine (20mL), dried over magnesium sulfate and

WEbHEHHd in vacuo. Purification ofghe residue by column & T/IB2006/002727
chromatography on silica gel, eluting with pentane:ethyl acetate, 85:15 to
50 50 afforded the t|tIe compound as a yellow oil in 10% yield, 69mg.

. EBER 6: 0.98(s, 6H), 1.35-1.42(m, 2H), 2,45-2.58(m,
2%!5“%**2@0@@2@1* WRHPrR AL SBEHirdppycsEeha T8imhd s maled 2HYat
6. 66T By rehar6iB8HER, 8O4iniBidl iy 62%-yiet8(m, 15H); LRMS ESI m/z
517z Hiole:P rerayatiamsR60 (m, 2H), 5.35-5.45 (m, 2H), 5.81 (1H, s), 5.95-6.10 {m,

5 5-(f4f 25 BERZUG DB e naxYiade it i b-br-methyl-2 2-diohenvihexanamide
The title compound was prepared from the product of preparation 62,
usi rgthe( se%te method as that described for example 100, as a
co OUTTESS gU in 55%0y|eld 75 HNMR 4!-002 CDCI) 5: 0. O s, 6H)
. _““_l “__l _l S XL &l - 37' 1y = LINJ “e" .' X H
4 GTS‘E‘ZL*"?‘BEHWPH'F 5’%3‘(@%’% frsnhﬁ?aspéﬁ% "ZPFFPB%Q”GG?G(H F’IFFF)*"at"’“ 7,
10 6,826, DF M FYIhTIEE ol dgeeribes ) SXRVIS A PTG qoiterESSa-#H]E% yield.
Prépisivaiianib4: 20081 hehgisagietidisre#pdro chio Bid e AP aAT (288335 (m,
was-gdokad b s olufianol a(@ipenyloaty n3-phenmy azetjdine {2760,
BSmmo))desathanns ckq0ml) anslagetic AfidiAASRHS andsiaqumisture was

stlrred at room temperature, under 50psi of hydrogen, for 24 hours. The
! 5 rteloarrlapt|xt,t{tre was then filtered through Arbocel(r) and the filtrate was
n vaguo The re5|due was dissolved in 25 diethyl ether

(2 ated with hydrochloric acid (IM in dieth
oA fﬂbman)oﬁrﬁea@a%mwmawdamfg@un@at%&eeéa el

andl #fe. resiamead HEZ@mlrbpietiGvs esiise termidaimbranisd FRAcefhimmol
acétatéipbeafiorcsthiodifd Tp Mo asaF @hlsd Soliciniebsbdieldad S8IeQgt
20 LRISiA P calunizicl @ Bcfidrirhibliurd Qviznep apdiazdbentrated in vacuo. The residue was
5-Querer (Fephanm(eaatisinbavilid KndiohainrRaRNRRINH e RIS HhPEN

th%ﬁ!?ggcei&{ng'ﬁ{%q{m gﬁy(;ceég 71(@5‘ %0455 {0 afford the title compound as a
4- cgl AN 4 P g/rol ;e&'té‘t)% Ic acid [(2.4g, 9.12mmol), W097/243251

amlno ro -et Icarbodumlde 35h drochlorlde (31

9. 1’2th6 l_Ilfyd;rox (20t5a2 dléﬁ Fate" 12.'1')0 Il an
ENTER By G R R U

(50mL)was stirred at room temperature for 18 hours, The reaction
mierargtigsthen diluted W|th ethyl acetate (SOmL) washed W|th 2M
hydepebloneasidné3orl- ' f Hogumemtetri

(30sBdi)m elyiwd086% ma@rmwmautm am_:,coasmmtr@twdsl dea@lpﬂ"nonwrse fo
spPutficationof theresidee.BYproduct of preparation 56 (166mg, 0.486mmol) in NN-
dimathylformamide (2ml) and the mixture was stimed at 0°C for 15 mins. The product of
preparation 71 {(169mg, 0.746mmol} was added and the mixture was stirred for 0.5 hour at

G°C. The reaction mixturs was then guenched with ZN hydrochioric acid (2ml.) then basified

laxy=3-bn

with saturated sodium hydrogen carbonate solution. The resulting mixture was then

35  partitioned betwsen ethyl acetate (50mL) and water (10ml). The aqueous layer was
separated and extracted with ethyl acetate {1x50mL). The combined organic sclution was
dried over magnesium sulfate, concentrated in vacuo and the residue was purified by column
chromatography on sitica gel, eluting with dichloromethans:methanol:0.88 ammonia, 100:0:0 -
to 98:2:0.2 to afford the title compound as a colouriess gum in 54% yield, 130mg.



WO 2007/034325 PCT/IB2006/002727 62 column chromatography on
silica gel, eluting with pentane:ethyl acetate, 100:0 to 0:100, then afforded
pound as a colourless oil in 75% yield, 2.289.  perrsa00emo2727
Wtﬁ???/?éﬁ%l MHz, CDCI3) 5: 2.20-2.254m, 2H). 2.75-2.82(m, SH).
3.97-4.08(m, 2H), 4.28- 4.40(m, 2H), 4.85-4.90(m, 1H) 6.65-6.74(m, 2H),

6.98-7.04(m, 1H 7.43(m, 12H); 5LRM [M+H+

P BRSNS, KOVB AR ot P s %fﬂfﬁ i

ine Al ST P A

(1.2.855 470 80, MPASH) Westet Hu dd- Q@ﬁﬁué‘éﬂo@é’&%@bu‘ﬁ’éﬁ 5RMS APCI m’Z
- 4-@ettibedyldimethylsilyloxy)benzyl alcohol [(1g, 4.19mmol), Tet. Lett.
5(2004), 45, 9617] in tetrahydrofuran (50mL) and the mixture was stirred

atg BleotRsrdP7ninutes and room temperature for 30 minutes. The reaction

\ gzmante§l%aw@§aaa%|wed
W angéiP BV é&#& [ateg, g%h

n e %%an
over ma IUm S ate éln con entr % 1IN vacuo %5 uritl atlon
d i mixtur é eafe
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CO@IB:8u0vee P8ty (h5eee T agepl (§0pH)am Mty 6, Dis)aquepps
7.28émy2He0Rrc paratien Gh 5HUAIlosaie2(2kifivhl oret pherrginbined organic
4, Galiel Gvey eser eine @ SLgy2 ke Bodabyddenatid & (E82milgidimnad)riess
angpotassiyirq cathgnate (2.24g, 2lmmol) were combined in DMF and

15 SUMQERIJQARMALPBEI BIY /0Tl 5 IO %QW%%M B4Na% RMayed i 47(m,

vagHp 2084 residue aclf i Qdmoaniorcacid 2> La0mbay. 2
extragted V\élt ethyIé:’:}scttec"[%gI x Ens ;)’Bm & EQ}% |p£: rqqg 1'%% Was
drigd S&Qr(rh%{aheglums te’and concentrated in aicuo e res ue
watSpififdd by column chromatography on silica gel, eluting with
pentane:ethyl acetate 9:1 to 4:1 to afford the title compound as a yellow
20 oil HreBFetiopiddd, 1.249. 'HNMR(400MHz, CDCI3) 6: 4.55-4.60 (m, 2H),
5.3848vbRy (18 Rl PhBTBddiydm, IH), 6.62 (s, 30 1H), 7.3 (s, 1H); LRMS
E S} sndniohd AMckizyiRrenaatie nodtier [ (EmAby | mptids d mhlgres phampn any:
aZ%mwelgél 2 BeHsS a%c%elam hexanaIiEind 16 Je-60MROURRLWAS,
pr%ﬁgmﬁgéﬁdt% proaugts ﬁ&tBre U?e;}i% ﬁou%“dn\% ﬁ%@%‘?%ﬁ&m&"% vacuo
usmg t me met St dr Scri Xa collourless
25 RIS S0y PIRMEYEBORALY %};‘éeaa LG 98 Do T
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(m SSHPRAED UIEASIRR MPEeSIBD SIGBEANd PRRCsEel ipgvagyre fapfiord the title
5.9&6pd O Ao sRB! (B dhias 28 Wi Et fanth 4 pHFATIRMBY ARG /5535
[MHEN MR 400MHz, CDCly) 8: 4.62-4.65 (m, 2H), 5.35-5.38 (m, 1H), 5.45-5.52 (m, 1H), 8.00-
30 6.3 (m, 1H), 7.00-7.04 (m, 1H), 7.27-7.35 (m, 1H), 10.46 (s, tH); LRMS APCI m/z 232
VAT '

Preparation 75
(3-Allyloxy-2.8-dichlorg-phenyl)-methanol

35  The product of preparation 74 (~5.03mmol) was dissolved in ethanc! (30mL) and sodium
borohydride (284mg, 7.79mmol) was added. The reaction mixture was stirred at room
temperature for 30 minutes. The reaction was diluted with water (30mL) and glacial acetic
ackl was added dropwise unfll no further effervescence was ohserved. The mixture was
extracted with diethyl ether (2x50mL). The combined organic extracis were washed with



40 Preparation 69 WO 2007/034325 PCT/IB2006/002727 63
2-Allvloxv-4,5-d ich lord-p heno | The title compound was prepared from
4,5-dichlorocatechol using the same method as that descri

WB?@BE?%?F&H 67, as a pink solid in 62%yield. ' HNMR(4OOMI—F8%]§@P§ 0%2727'
4.55-4.60 (m, 2H), 5.35-6.45 (m, 2H), 5.81 (1H, s), 5.95-6.10 (m, 5 1H),
.6.90 s, IH), 7.03 (s, IH); LRMS APCI m/z 217 [M-H]' Preparation 70

5 hrnepdnan USRS SR R NS ARSI Afaih{pe Stie compound
2-dfiplselnvissesalidevmigh et Hedinthe s M palvalpiepared’idbrf the
provinsisaf\pieFrakon 69titd prepbradd e 2H), S0 USHgthéBdntes.52 (m,
methehas. thah desosibes dogexaymiie-98; @s aigolourless gum.in 75%

5 yield. 'HNMR(400MHz, CDCI3) 5: 0.98 (s, 6H), 1.31-1.40 (m, 2H),

2,41 r?fﬁn(% 2H), 3.15-3.25 (m, 2H), 3,36-3.50 (m, 2H), 4.50-4.58 (m,
00 (m, IH ;5'28' A2 (M. ; 2H) 5.95-6,10 (m, 1 H), 6.65 (s, IH),

iR e eal? dEedine om)

B}ﬁd’f&ﬁb“h“? ffipi(ﬁ%‘faxv-@%%ﬁ IR B AN S LB oF “
3aaﬂ>w@;aytaﬂ@w;%fhAﬁwwawahé'éﬂ%mzbbms‘%(m repgips it was
10 (1507, 6 rd@nianold e BHRE 17mileRat TE roratipadde dueagivorvib walsF éhdiort).
(2169 @rBnldlayerclhsthen tvphemykshes pivhae 2rti3gn&didtadrio Nagwol el Efford
(2iske Thapiraction mwmm%tmaqsgmg 5C for | hour. The reaction
mmﬁﬁ%@emﬂu%@@@mmmﬁm@ sy acumy, Bhe.savidnemas sl

wi plpgggqﬂe‘ ﬁglma &g%lgwng,%g y\ggrlggé/ms,‘pbmfled by column

chromatograp on' silica gel, eluting with pentane:ethyl acetate, 100:0, to
95:5to afford the title compound as a palé yellow oil in 24% yield, 350mg.
HHz CDCI3) 6: 4. 47 (si 2H) 4.51-4.60 (m, 2H), 526-5.35 (m,

15

6. §Qd71r® myWegﬁg%ﬁzg@mvgm(mﬂeﬂH’ﬂ ﬁﬁ@[ﬁa?&?@ﬁ‘@) was added pomoriwzse to
5- £3- (Be-Adhttoixweh o D ) -prpetidint rypHaBativre thh/| (24 0fhaliphid vk Xane N-
20 itrigenSedisimshydride (68 rhsprRISIONEN sriee 6800, 2450 gt SBENrBL) of
Was. 4R ROMIINYISE J6nAl) ARI6asERRIBlS LM O apRiRME S ed for
Prepa 'gnréfén(k%@p@}&u% A9eaal) 'nﬁhué.l &mﬁénwﬁgﬁmm%@m@m
@quxwre a%tgtslso t:onas an anall C?SF?m?nl 1xt8rre9 wgscé)gracggeﬁ %rggtgﬂgﬂ'er

xture was stirred

i Pgace%w% SR LR Ele AT IR B SRl

25 (2 NREYaReh BadrRdie WA BTN FLSRA IR REGRN BBrﬁP)‘ﬁa?E‘ SHitieorn

Thichisuiatigneiteleehd 8etremness. atbined Befie aftetiy Hesrseound as
(5@rwlduaerd guater {7LOWHd. ZPPragaqueous layer was separated and

~ extraniechwitihie thytgoetates (k50mids-The (eoaibined-Digadn)aiso il vas

drigg QvatIBagResiy M suiRien cenoataie thrmaae aneHinexesidus was

30 PUEIESE Y GOIMME 00.6.08 (m, 1H), 6.82-6.85 (m, 1H), 7.21-7.44 (m, 11H); LRMS APCI m/z

549 [M+H]" ‘

Preparation 78
b-{3-{2.6-Dichlorp~3-

35  hexanoic acid amide
' Potassium hydroxide (400mg, 7.14mmol} was added to a solution of preparaiion 77 (200mg,
0.384mmoi) in 3-methyi-3-pentanal (3mL) and the mixture was heated at 120°C for 24 hours.
The reaction mixture was then cooled to room temperature, concentrated In vacuc and the
" residue was partitioned between ethyl acetate (50mL} and water {30mL}. The agueous layer
40  was separated, extracted with ethyl acetate (2x50mL) and the combined organic soiution was



chromatography on silica gel, eluting with dichloromethane:methanol:0.88 -
ammonia, 100:0:0 to 98:2:0.2 to afford the title compound as a colourless
min 54% yield, 130mg. WO 2007/034325 PCT/IB2006/0,
&N RYBOMHzZ, CDCI3) 6: 0.93(s, Gkl), 1.26-1.38 (M, 2H) %?%’Ziﬂgﬁ)’ﬂ(}m’
2H), 2.96-3.10 (m, 2H), 3.18-3.36 (m, 2H), 4,06-4.18 (m, 1H), 4.39 (s,
2H), 4.52-4.58 (m, 2H), 525533(m 1H}) 5.37-5.47 (m, 1H¥ 6.00-6.11
(i VT sTg TS SR, SHigie7 316 ZSERTITN MRS AP TR A8 P IV
5 ﬁp@g‘apalgt{jﬁr gavs i dilp gprgpound as a colouriess solid in 73% yield, 150mag.
2-tHBNemaeBHE (BN &8 dx $Heh B3 ra2tidift 1-YH (heXbh it diel (™
amiges R2atassiymihpdrexideni303ng 58.42mnbl) Aiidadded.16-aEdhutidh
5 of piepataliem, Al BAmgs @2 namob de @xmethyb87penta (b or)soes
thﬁmgﬂmmas heated under reflux for 24 10 hours. The reaction mixture
was then cooled to room temperature, concentrated in vacuo and the
residue was partitioned between ethyl acetate (50mL) and water (10mL).
t‘?\?ﬁ%{ﬂ%ﬁgg Iayer was separated, extracted with ethyl acetate (2x30mL)
f L&¥Rition was dried over magnesium sulfate and

10 coFretrerdl ma%t@ﬁ@taw@we@ QURT RiGEIENEIRCY SoRmy, $8°
'HMMR40OMHTZHCBOIB) 5010 R (8lcsien) ta sti7atl 0¥Diena Syen 28 Adipyfes. (e
3Hsidud tad. 4iK{sa, wHjcih Bdénd e (AT5DH )or@. 28:82d B me2 kG814 R0¢Ne,
1HLd IS eddion h88ré 3 (Bolddih 2. 36105 (danti) sOLBidnGA D d@iopéd)y!
6.88:898Uby 3ok R Qyheh @BskiH)i 4R S ABGR A9 EMthRlaided,

15 Pr é) arattgnt 4 %rpi‘ulr\élgéx& dbﬁ@Pﬁ%ﬁ% I(#e%lgﬁ@ﬁvas concentrated in vacuo,

dichioroz ydraxybe (508 SR (AYPUNESIFe. oo
206‘&*@?2" % B8%)5 Ft? g?(%rﬁl E(ﬁ%tff B3m moi otassiu
ca?ﬁaﬁ*atevge@maﬂefwb%ﬁﬁ%w e RS ed ﬁ“ﬁ{ﬁ i 5 Al
at Pelenriess b SRR IRUSRS RS MBiRS bWWFf%‘SE’QE%\?Qc?'E‘ﬁB\HfEGB‘% with
anebthetrsiciliesparttimaddriae et ietREPqBO AL WiryReel in 95%

20 (39mL)27BRe layers were separated and the aqueous extracted with
diethyl ether (2x30mL). The combined organic solution was dried over
magnesiHm sHiphate and concentrated in vacuo to afford the title

COQB%%QHQE a yellow salich ywhishwag used without further purification in |

D 4.6
Drer[?la{ae ot g%z repapiop A X‘% iy Ao ﬁlo@én@iﬂar%" iéi’ﬁ%
25 7 37O ei@%%g“ﬂﬁﬁdiﬂﬁﬁé% jscsrigpe gprasie v

PréSAriandy shedumereRie Seetithigrd: Eﬁ‘?éﬁ%)'*’rﬂ‘ei?ﬁ&ﬂ?ﬂ %‘%“Fﬁ &35 SR
of prep traportrd 1519 3airmolfheassdissumpdiiardttar 136Hp) &g and the

sodilemt was removed in vacuo. The residue was purified by column chromatography on silica
gel, eluting with 90:10 to 50:50 heptane:ethyl acetate, to afford the tile compound as a white
30  crystaliine solid in 76% yield (205g).
THNMR(400MHz, CDCl3) & 1.63-1.78 {m, 4H), 1.76-2.00 (m, 4H), 2.00-2.11 (m, 2H), 4.64-
4.67 (m, 2H), 4.71 (s, 1H); LRMS APClI m/z 214 iM+Na]"

Preparation 81 _

35 7.7-Dioxo-8-oxa-7lambda*6*thia-6-aza-spirol4.5ldecane-6-carboxylic acid tert-butylester
The product of preparation 80 (1.0g, 5.23mmol), di-fert-butyl dicarbonate (1.36g, 6.24mmol),
triethyamiﬁe (1.06g, 10.8mmol} and 4-dimethylaminepyridine (126mg, 1.03mmel) were

combinad at room temnperature in dichloromethane (60mL). After 3 hours, the reaction was
washed with ammonium chioride (50mL, sat. aq.) and the organic solution was dried over
40 magnesium( sulfate and concentrated in vacuo. The residue was purified by column



borohydride (284mg, 7.79mmol) was added. The reaction mixture was
stirred at room temperature for 30 minutes. The reaction was diluted with
water (30mL) and glacial acetic acid was added dropwise upti

- WOHENEEER ce was observed. The migture was extracted w%é%%%m%?
ether (2x50mL). The combined organic extracts were washed with WO
2007/034325 PCT/1B2006/002727 65 brine, dried over magnesium
sUTBRSEL SRR OR LR ARt R AELE Y et YRETIE M A56(HT “aE Y e
colbrrEws e IR ANEH 65a 8N IETWIRS(RYSther purification in preparation
76 HNIFRIOIREEQ ORFH 2 D:CIIE (535H): 1U484-256. @Grl), 2183; 109 Bn($HRIAY 7-2.33 (m,
5.383)5.88483, (®H))5.43-5.52 (m, 1 H), 5.99-6.11 (m, 1 H), 6.83-6.88 (m, 1

5 H), 7.24-7.28 (m, 1 H). 5 Preparation 76 1-Allyloxy-2

4-giehlpkgrEchloromethyl-benzene The product of preparation 75 (400mg,
1. gzmmeh.was.tissolved.in dishigramgthane (20mL) and thionyl chloride
(3 e fitle; cmmorﬂrg) wve\llsa Srea are% rc? y re rrtptlepclfl%?' Lhaer'art%%%qou%irrln iété{rlgﬂ awagt %9
stirreg atcro_c?m tempe’?a ure fo,rn?L ) minutes. ThE &aCtion was quencﬁ‘ecri1
with FATe{%d BT SPARE G AR E &t was dried over magnesium ,

10 s IpH4Es4aPMHE0 ABEH Bitdef Il T8 8T oD difSrd STHE it CofRP S 257 249
yeHeBs i if 31046y fel dFBOGHIE PRINIFRRSRIONIF z, CDC13) 5: 4.54-4.64
(m, 2H), 4.88 (s, 2H), 5.28-5.37 (m, 1H), 5.42-5.50 (m, 1 H), 5.99-6.11

(Mbrdobhify 88-6.91 (M, 1 H), 7.24-7.33 (m, 1 H). 15 Preparation 77
S AINGN:2 ardichlote:Benavoxazstdinads S methyl-2
-aipne 0 0 G

diphenyl-nexanenitrile ium hydride (60% dispersion in mineral oil,
15 SoTHE U5 Boumind s eoate o e rectu G ppgrcion 6400 THER Bl
thé® SR der BT re paratiirr S8 %ﬁh%’{f%AlQmmol) in N,N 20
dinBMIFEPHMEEn RIS FiL ] Bnsth EnRktut Seis St 98¢ T8rBOhRIrs*2-
THespriodaoh, cfepediaratiin, 26237 riny, 26054 8mh40[Jwak)atided4s ®MPH)L
miRaBdpioenmigeamvwgs stirred for 18 hour at room temperature. The
20 reaction mixture was then quenched saturated sodium hydrogen

Ct aigregiution (1 OmL) and the resulting mixture was extracted with
digrL SI0RE XML J 6 SAMBIAG QLIANG ROl Was. diisd.aver
MAANGRILT SIS, Colcentrated N ex, vaco and e tesidlie was Pudied
b n silica ,geﬁ efufing with

y column chromato raﬁ_ y on
diéﬁf%%‘#%%fﬁﬁ%@ﬁﬁf&%ﬁ?ﬂ%ﬂ:?7.8%5%%’%%ia, 100:0:0 to 98:2:0.2 to afford the
25 titl e NBIRB BRI aSP B BlolABd § T RTB PARA SRR Gliing 00 (5. 3H), 3.15-3.28
'HKMRDICENBEE ODBB)E55.05 (8, BiY) 722B45.08 (#2HIVS.A00 a6 (90
2HM*B0-3.10 (m, 2H), 3.20-3.38 (m, 2H), 4.15-4.25 (m, 1H), 4.58-4.62
(m, 2H), 4.6B (s, 2H), 5.26-5,35 (m, 1H), 30 5.42-5.48 (m, 1H), 6.00-6.08
(Mpklha8256.85 (M, 1H), 7.21-7.44 (m, 11H); LRMS APCI m/z 549
30 [Mg:-H]éS—Allvioxv%-chIcro—benzvloxv)—azetidin~‘l-vﬂ—5-methv!~2,2~diDhenvi—hexanenitriie
The title compound was prepared from the product of preparation 56 and the product of
preparation 42 using a similar method to that described for example 101, in 83% yield.
THNMR(400MHz, CDChL) 8: 0.92 (s, 6H), 1.32-1.38 (m, 2H), 2.40-2.48 (m, 2H), 2.97-3.06 (m,
2H), 3.23-3.32 (m, 2H), 4.05-4.16 (m, 1H), 4.36 (s, 2H), 4.58-4.65 (m, 2H), 5.28-5.35 {m, 1H),
35 5.43-563 (m, 1H), 6.02-8.16 (m, 1H), 6.80-6.85 (m, 1H), 6.82.(s, 1H), 7.23-7.42 (m, 11H);
LRMS APCI miz 515 [M+H]" -

Preparation 86 )
5-{3-{4-Chlore-3-[{(E)-propenvhoxyl-banzvioxyl-azefidin-1-yi}-5-methyl-2 2-diphenyl-hexanoic

A0  acid amide




Preparation 78 5-(3-{2
6-Dichloro-3-1((E)-propenvl)oxyl-benzvioxy)-azetidin-1-yl)-5-methyl-2
westighenuk 35 hexanoic acid amide Potassium hydroxide (48@figtoes/002727
7.14mmol) was added to a solution e preparation 77 (200mg,
0.364mmol) in 3-methyl-3-pentanol (3mL) and the mixture was heated at
LRC oL Abhours,. The feacion Te WaR enGA A IOIO0M, mais
partltloned
bét @tét‘?sé'ifﬁﬁ ?EBW%@@HLT LHaY%Ster (30mL). The aqueous layer 40
WERMSARG A @ sdted with ethyl acetate (2x50mL) and the combined
organic solution was WO 2007/034325 PCT/1B20061002727 66 dried
5 overomnsignésium sulfate and concentrated in vacuo. Recrystallisation from
disopsopyleibenaane hedile-eampounthas colorridsseadliginodBi
yi@lltq t%@%ou%%gﬁwﬁ?roﬁ@t@]ﬁadbctoeggréﬁarﬁiﬂﬁ d41ged ﬁﬂiﬁmcy-zt

chhtélr): Rl & (R dsBy é’{a?rs[mﬂg' B (2 30283018 (Rargbid 03 24340
oFD. 4. 15725 5 M. 1R, 4.68 (s, 2H), 4.98-5.07 (M, 1H). 5 5.35-5 63

m2H 625628m1H 692695m 21-7.3 11

D23 2 8 22 000 A TLT DAe
2 %%l@béﬁtyﬁéﬂﬁf'%été@m ?6%1?6%%@??3‘0%@%3&@(#&?\ 73 g gH).
MO BCwaE)aBldea. §8rimict Heie Q- 3Hh 6ABH28EpWide SThds 1H),

resustingg solitHyvagailetved 1WH5IURMEGE Ton/a d2if (MeHP0 minutes. The
residue was diluted with dichloromethane (B75mL) and warmed to room
tegtg argturg for one hour. The reaction mixture was cooled in an icelsalt
Iutlon of 2- Ioen%ll etha%l(24o .mq )2i ) hridirite

10

13

th%ﬁ%@rature below 7C. After 2 hours the reactlon was concentrated in
vd’é@d‘ffedfrmtw‘Wlﬂﬁ%ﬁfﬁﬂaéﬁ?e’fa?e*hwgﬁ@ﬂ%ﬁm%@ﬂﬁﬂa%ﬂsﬁtﬂoﬁtﬁ*ﬁ‘"a" method
bitahbotratdbsofatiorpamntibhiitidn Aeviedganic layer was dried over sodium

20 sulfate Afiitered smgusenicentrated in vacuo to give a colourless oil. The
residue was purified by column chromatography on silica gel, eluting with
90;1049:30580 heptane:ethyl acetate, to afford the titte compoundasa

cthcgJo >Ss Qlly .nx%%/gnéo yield (2769) Preparatlon 80
-/ thia-b-aza- slg)efom 51d 7 7 dioxide To the %roduct of

preBmP%ﬂl%n df@e& zﬁ%ant Rﬂ |ch?3r"8?ﬁe sglﬁeed (9% !Or?memane ézg;mu

25 temipdRatarl R Es JORE ﬁ?adﬁe%ﬂﬁﬁ"aﬁt}’é"ﬁ%‘*z(% s JehgEprjeinane, 41m,

~ iodbBEp #he MRS 0¥ o BT TP ShEatB I (hicae tare tHE over 18

(1Rogry, AtO28niing) (o FHE Gcthe tienstion xer auanebestivitb avater (oM e Mipeparives

fowd8 kgarged hadresiterewiiasdhiter ddbtopaghcubediahosdite, dred thied over

~ solvaptnas semeved iesvastaed e vasisduernaspulifiedsbyuaaddnep column

30 ChEQBIAIESHARNY Qi iR cQifhg GHING MLt BN dBie QIR0 @RiaNne St kne
aCRIAlEn 0. ARG dillg Apgpound as a white

'HNMR(400MHz, MeOD) 8: 3.76 (s, 3H), 8.28 (s, 1H), 6.53-6.57 (m, 2H).

Preparation 20
35 4-Allvioxy-3-chloro-benzaldehyde

The file compound was prepared from 3-chlioro-4-hydroxybenzaidehyde using a similar
method to that described for preparation 74, in 86% yield, The material was used without
further purification in preparation 21,



30 crystalline solid in 75% yield (205g). 'HNMR(400MHz, CDCI3) 5:
1.63-1.78 (m, 4H), 1.79-2.00 (m, 4H), 2.00-2.11 (m, 2H), 4.64- 4.67 (m,
I—g 4 71 s, 1 H); LRMS APCI m/z 214 [M+Naj" Preparation 81 35 7
w f? 3’% ?)xa 7lambda*6*-thin-6-azggspirof4 5]decane-6- 05&%}&&%66{%%727
tert-butvlester The product of preparatlon 80 (1.0g, 5.23mmol),
di-tert- but | dicarbonate (1 6.24mmol), triethyamine (1.06g,
10*@1‘?‘?% Urie At P&r‘h RelBy At X5 8ME: f*@aﬁrﬁﬁélmévé‘* ) 6.02-
cahibiffedidt Fdnt 88 dipe Fatdre ih78iEhIBron ethensH(5086L (., Afte ERBVISOMFS]
thevrd@tfiértilas washed with ammonium chloride (50mL, sat. ag.) and
the organic solution was dried over 40 magnesium sulfate and
5 coneapikated in vacuo. The residue was purified by column WO
QQZ\{EE_AS%%PQ EA@%}Q@@%?Z? 67 chromatography on silica gel,
€ HlHngtlgch:t Mpoufi Was ) epareQ rom e et lt% eé%ggr’a%on 0{% the _title ethod
- compound as a colour ess 0| E&Zd’%“f
CAH BTN [ BRI E/% 86 ‘QR{ 586, TG e e
nP“’“ﬁﬁ}"’ﬂ"S?"%’%@t'?HPQZH) 5 Preparation 82 4-(1-Amino-cyclopentyf-2 .
10 2-dipMBHINBLE reRRKIS PHE-86 GoriobiRtaRasiprd Phrd! ficeh the ircuiet
of refprartiioha8+ siing Aisiniilar2methidyl, T it described for preparation
55, in 67% yield. 10 'HNMR(400MHz, CDC13) 6: 1.43-1.58 (m, 4H),
1.58phb{Eh 4H), 1.72-1.80 (m, 2H), 2.49- 2.60 (M, 2H), 7.25-7.46 (m,
103‘L)|wlo%'\4%1%!%@'Jﬂ?é?oﬁsgﬁ{MédéJnEfeDafatmn 83

5 4 Hnﬁ:f ydroxy-a Zga;[\'/sdrréplan\e’aofrgm f}a‘?@olél \§|1 t&gitry rQQ!%’ e lgthod
ThetH le compaund was rg%rn?? il rafon 8 fun%ln
a S HESS IOt  HR A R Bl i o preparﬁtf’éﬂegg SSW%&%‘" uriner

'HRYFFEEERO N2 EEHB) 6: 1.25-1.36 (M, 2H), 1.39-1.64 (m, 6H),
1. SBIYREOPMHDIGRCEUD 45355, B, 2504530128 (A% D)8 5. 5.405FA (M.
2HM) £.2 9841 20111 8.88)6.74 25, THAS 27 . 20H), THIRMS (APGI m/z 361
20 [M+H] 20 Preparation 84 Methanesulfonic acid
1-plefa-nipang-3.3-diphenvl-propyl)-cyclopentvlil-azetidin-3-yl ester The title

CWQRW&M@%WP%%{&W%%MMM&&%@Q&@M&” 83 using a

S'“H%%SHS%@% %(B) C%ﬁﬁ‘ié' eqJor rzpaéﬁag'% rngg'%‘g?%%@?? mgl) and
QQ%QH%M 996 m\f‘*ﬂ@a@%w PR FE s BEY RN bl an

25 7 it’f" aﬁsr fff)ini oEr gr}gﬁy@g‘ Wieag@ was filtered through Arbocel washsng
with MeOH {50mL.). The filtrate was concentrated in vacuo. The residue was diluted with

ethyl acetate (100mL} and washed with sodium hydrogen carbonate solution {30mL, sat. aqg.).
" The organic extract was dried over magnesium sulfate and concentrated in vacuo. The title

compound was isolated as a colourless foam in 97% vield, 4.2g.

30  'HNMR(400MHz, CDCL) 5: 0.94 (s, 6H), 1.08-1.18 (m, 2H), 2.35-2.45 (m, 2H), 2.85-2.95 (m,
2H), 3.26-3.35 (m, 2H), 4.25-4.35 (m, 1H), 5.56-5.80 { br m, 2H), 7.15-7.40 (m, 10H); LRMS
ES!| miz 353 [M+HT

Preparation 94 ‘

35 8-i3-(4-Allyloxy-3-chloro-benzyloxy)-azetidin-1-vil-5-methyl-2, 2-diphenvl-hexanoic acid amide
The product of preparation 93 (300mg, 0.85rmmol) was dissolved in DMF at 0°C {5ml) and
sodium hydride (60% dispersion in ail, 82mg, 1.8mmol) added. After 30 minutes, a solution ‘of
the preduct of preparation 82 (210mg, 1.18mmot) in DMF (1mil) was added. After 30
minuies, the reaction was quenched with 2N HCI (20ml), basified with saturated sodium

40  hydrogen carbonate and the product extracted with ethyl acetate (20mL). The organic exiract




[M+H]' Preparation 85 30
5-[3-(3-Allvioxv-4-chloro-benzyloxy)- azetldln [-vii-5-methyl-2.2-diphenvl-he
xar(}enltrlle The title compound was prepared from the prod 006/002727
Bryé 43R 56 and the product of p%oaratlon 42 using a similar method
“to that described for example 101, in 83% yield. 'HNMR(400MHz, CDCI3)
5:0.92 (s, 6H), 1.32-1.38 (m, 21-1), 2.40-2.48 (m, 2H), 2.97-3.06 (m, 2H),
3.9 9139 R, PATBEUNGEAtS B RONERIieR i (5o ufeson %féhﬁﬁe%? by
5.28:853%ematadraphy 36 Hickres, 68 WittHfickipomahasmstihene)C B380Boss.
(mpLkd)toBOR: (Sifbrid) HeZiBe Fobddimg ddaldgiouriRMS NS Walkk BDRIM+H]"
Prepanation86, 5t(C:{4- G- S+((E)-pupaenssy, 2.39-2.47 (m, 2H), 2.88-3.08 (m,
5 Oxyhbenzyla-aaetidina k-verSrmetby 2 Zndipdrensd-hexaneier. 4Q8gidiny,
af}}&es ?@QW@%@&S .E’%Hlﬁ@%%@ﬁhﬁ@&%%ﬂl iR, sAMPeHAdaYaS

r t re 5 using a similar method to

that descrlb orp e?paﬁ%tlon géﬂsrﬁ);‘SC%EI&Leld LRMS APCI mlz 533
IM+H]' 5 Preparation 87 41 3 (3
Alrmmetidrcdioro-phenoxy)-azetidin-l-yll-cyclopentvl}-Z

10 2-gl i-Suderesitblerdbe title compound was prepared from the product
of ke par atieB.Gduand Iratiaxyrdr ahitsrphsarkiERARRBNUSING a Simikar

: m%ﬁm 19 M@%Q&ﬁG&b@ﬂJ@Bﬁmﬂe 995902490 THiekkid ) was ussd without
p .25-1.40 (m, 2H), 1.40-1.65 (m, 6H),
éwff% g{)al p:‘fpara gl

2 7 3 1 (m, 2H -3.5

s i i A fre B s o348 i Boe

15 58333 9 519 B“oéﬁé 145AT 1(rll)1t§) 68 66'(th 114545, B USHRC
7.0 792 8%] 1H), 7,23-7.46 (m, 10H); LRMS APCI m/z 527 [M+H] 15
Preparation 88

- 4-Frefaritoidimloro-3-f((E)-propenvl)oxyl-phenoxyl-azetidin-1-vD-cvclopentvl

I-22adiphenvihubsamiderthe titte compound was prepared from the

20 ProflGlQlPERRATAHe RS RG-ArR Bilalmethod-tRdBat.des erined fRkinod
pr%Hﬁé%&%% i %%‘K&X&%%@%%M%E CHitizanda e flkq RARRAGEHQD

'3]; rtlo "(;)- > Fa!?m _phenol 1-bromo-3,5-dimethyoxybenzene (3.0g,
13[’%rl fiioh WASFGiSSoved in dlchloromethane (45mL) 25 and the solutlon

o7 REb ot Bt St (1 th AikmicPotre e 22E4°
4Iﬁﬂhél?§1\%{? fadét &rt&se @ollifioh \Was Wartied gidel d‘éf?ty to room

25 temperature over 18

Preparation 97 i
2-Allvioxy-4-chloro-1-chloromethyl-benzene

The fitle compound was prepared from the product of preparation 96 using a simitar method
to that described for preparation 78, in 77% Lyie?d. The material was used without further
30  purification in preparation 98
' "HNMR(400MHz, CDCly) 8: 4.57-4.80 {m, 2H), 4.62 (s, 2H), 5.28-5.35 (m, TH), 5.40-5.47 (m,
1H), 8.00-6.08 {m, 1H), 6.78-6.83 (m, 1H), 7.20-7.25 (m, 1H), 7.37. (s, tH).

Preparation 98

35 5-13-(2-Allvioxy-4-chloro-benzvioxy)-azetidin-1-vil-5-methyl-2 2-diphenyi-hexancic acid amide

The title compound was prepared from the producis of preparation 87 and 83 using a similar

method to that described for preparation 84, in 18% yield.

THNMR(400MHz, CDCly) 8 0.92 (3, 6H), 1.10-1.98 (m, 2H), 2.38-2.45 (m, 2H), 2.98-3.08 {m,
© 2H), 3.28-3.39 (m, 2H), 4.10-4.20 (m, 1H), 4.40 (s, 2H), 4.47-4.55 (m, 2H), 5.23-5.32 {m, 1H),



hours. After cooling to -78C, the reaction was quenched with water
(I0omL). The organics were separated and washed with sodium
thiosulphate solution then water, then dried over magnesium sulfate and

WBJEEPRtERRd in vacuo. The residue was purified by columnSgF/1B2006/002727
chromatography on silica gel, eluting with pentane:ethyl acetate 100:0 to
80:20, to afford the title compound in 16% yield (470mg).
'HAHREAGOMHz ST (1673 78, G731 B8 Ys8-114,76 83-816 7 -t - ZH
Prépatatdioman : ARYIB R 3 eisbiidnzaldehvde The title compound
was prepared from 3-chloro-4-hydroxybenzaldehyde using a similar
metgoekiontb@at described for preparation 74, in 96% yield. The material

5 wggm@ nitheubfictherurification in preparation 91. WO 2007/034325

P%Ie! 1eQ ‘8?/%9%? %Zas }%MN&%%}{IWS i@eﬁza‘}d d‘yé% N

S B o fea ctcbta) *3‘%’ e ORI KPR e
[MY T+pgriﬁﬁ%i88r’ﬁﬁc?ﬁﬁ“{’h £ lyloxy-3-chto ro-o henyl)-methanol The title
compound was prepared from the product of preparation 90 using a
similar method to that described for preparation 75, In 100% yield. The
mg%‘éﬁﬁt%%%g@lsed Wlthout further purification in preparation 92. 10
MREAQE ECIZERRA061-4.65 (m, 4H), 5.28-5.36 (m, 1H),
5. M%Etiszc(moqnd)wﬁ ORp&Srim e pYdEI88 mBeBatativn 19M§ing 4 FeTl2 Onéthodl
H)}p Thé0d€asribddlir Brepatation, 92 92% yield. The material was used without further
1-Alhvlaxyn 2rehlodaadnchloromethyl-benzene 15 The title compound was
15 PreparRE SRR LUl mf?p%tl%% sisjnga sipilar Methadstethat
deraripaer ploparalen d8nndtvield  Thmalsuabyas ysed without

further purlflcatlon in preparatlon 94, 'HN R(4 OMHz, 6: 4.52 (s,
2H), 4.60-4.63 (m, 2H), 5.28-5.35 (m, 1H), 5.43-5.54 (m, 1 H), 6.01-6.12
(nﬁ?,—f%wﬂtﬁ@é%-agum 1H) 7.20-7.24 (m, 1 H), 7.42 (s, 1 H). 20

' : BRI IN-1-vi)-5-methyl-2 2-diphenyl-hexanoic
20 acheamq@e% Wteepw@mﬁ Wdi?H Qe ATSReNEO 2¢5 dg ot Rrdichdticreetiane (ROM.)

. foemptes (4. 256jda2emen0] pansmphllas nsaedyaroxiaieu0 Th YeaBdroneachan
(1sfRRdversseambined-drgthanet. (kb and sonptirsshatrrilasdPr RNt
h%écﬁ%ﬁ@ﬁ#é%%%&uﬁe Jfﬁé'rgéﬂc%o‘{%’%sf!;l&@&@t%&mﬁ%?eﬁm%‘i?'evh‘é’aﬁgﬁ%yer ‘

‘with Me & (w%)] sa? taf? soa}r um I%Secocra]r %Q&E[g tse ufio V%:mg e\rvgteeggblmt.)

. WASHTGRET Wi = e eluten ‘

dried over magnesium sulphate and concentrated in vacuo. Purification of the residue by

10

column chromatography on silica gel, eluting with pentaneiethyl acetate 100:0 to 99:1
afforded the title compound as a colourless il in 21% yleld, 168mg.

THNMR (400MHz, CDCIy) 8: 4.59-4.68 (m, 2H), 4.75 (s, 2H), 5.28-5.37 (m, 1H), 5.44-5.55 (m,
1H), 6.00-6.15 (m, 1H), 6.86-6.95 (m, 1H), 7.08-7.13 {m, 1H), 7.17-7.26 (m, 1H).

30 o

Preparstion 102
5-13-{3-Ajlvioxy-2-chloro-benzyloxyi-azetidin-1-yli-8-methyi-2. Z-diphenyi-hexanenitrile

The fitle compound was prepared from the produsts of preparations 101 and 56 using a
similar method to that described for example 101, in 9% yieid.

35  "HNMR(400MHz, CDCly) &: 0.5 (s, 6H), 1.29-1.38 (m, 2H), 2.40-2.52 {m, 2H}, 3.02-3.15 (m,
2H), 3.24-3.38 (m, 2M), 4.15-4.22 (m, 1H), 4.53 (s, 2H), 4.60-4.64 (m, 2H), 5.28-5.35 (m, 1H),
5.45-5.50 {m, 1H), 6.03-6.15 (m, 1H), é.86-6.90 {m, 1H), 7.06-7.08 {m, 1H), 7.16-7.23 {m,
1H), 7.23-7.45 (m, 10H); LRMS APC! m/z 815 [M+HT"



wolliatmangkconcentrated in vacuo. The title compound was,js@

10

15

20

25

30

35

40

ethyl acetate (100mL) and washed with sodium hydrogen carbonate
solution (30mL, sat. aq.). The organic extract was dried over magnesium
: . &ty
colourless foam in 97% yield, 4.2g. 3 'HNMR(400MHz, CDCI3) 6: 0.94
(s, 611), 1.08-1.18 (m, 211), 2.35-2.45 (m, 2H), 2.85-2.95 (m, 2H),
3.26: r’g&(%ZH) 4.25-4.35 (m, 1H), 5.56-5.80 ( br m; 2H), 7.15-7.40 (m,
5 u-t'z- oro-s-lr? )~nr0/rzer§ %gx 1 Moeril Pr_e aratlon A -4 i
5-135(4= /-\IIVI()XV RGO R LS AEA Iphienyl-hexanoic
2%&51‘?8%? hexanoic acid amide The product of preparatlon 93 (300mg,
0. BSiiin ermaraedoras sikraehen e st g Sivepasain S8 isive it (6096
digplbesiiseriedifotPapryatbrethring)‘adeléd. After 30 minutes, a solution of
th&pRisenoizpeaparationD@, @30me kdammph. io-DM (| 2Mas 45 (m
Ema%cxmﬁm mirmée&;tjﬁ@nr@ﬂpum wesguenches wish, 2N HE éﬁo
FeTs ) t
uih el sty o din calbonte s it
PCT/IBZ 6/002727 70 was dried over magnesium sulfate and
concentrated in vacuo. Purification of the residue by column
hy on S|I|ca gel eIutlng Wlth dlchloromethane meth anol 0.88
ar%ﬁg@ﬁ%_f x aybemeyt-h Rbayitth i it o

0|M¢th22%t§fr@bd cﬁ@@mgozuﬂm wrﬁ(m@pmmdm&mse t@a%ldﬁpaﬁbi)he pmduct
1. & Tprbp22(6N 92 s 6ehe D24 B7hainb 98n8) 08 diak B Ao 3723 3ea0d Whs
éﬂ%ﬁ%ﬁ?d&i& @g)ﬁ;& %@H)@ﬁ%&t SR hatta ér%zréﬁa’%e(%%tit ’
SR T R e g
Preparation A itd ¥< i I(Sro ﬁzafidé'ﬁ GERHIRE ARE IS
waS prep %“*‘r“‘*é“ ﬁt‘%fecﬂ‘ B Q“H;?a?&%z%beﬁi%r@éw&érugtﬂ@ra%ttﬁ.rawue by
iAHB tﬁ‘ﬁt%ﬁ‘?fé@@t* b HFhrefharitinh 41 inBEve-glalacerHe meatnse 8
wESTRE G0 E: Tupth@r plarsedtio Alncprependtion OBouHIVIR [ DOMHEI,
CHB@18) 5: 4.62-4.66 (m, 2H), 5.35-5.39 (m, 1H), 5.40-5,46 (m, 1H), 6.02-
15-BURB{00MEL] G BCRPE6 O () sH) 08456 (R ke 44D 47 B0 48y, bHdd. 4. Q45
is3 314 2k RMEHAR 68 3188 45l 3 M 8- o P e P aintion 9 8a@sAlVION s 4160 (or
logp-hend) methanal 28 ediile sompaynd was prepared from the ,

product of preparation 95 using a similar method to that described for

preparation, in 100% vyield. The material was used without further
pﬁ&%?c&mf@preparanon 97. HNMR@OOMHZ CDC13) b: 4.55-4.60 (m,

2FA Bgnzyios -Bzefidipad- 5-38-donenyihexanemtric 98.6.08 (m),
je 6“7'6 STBYHRL 1922) PIRRTSY. FPTmthe 1 PIOOUPI3 BN sorgidyation 67 and 3
(benzyloxy)pheno] using the same method as that described in example 99, as a yellow oil in
95% yield. '
"HNMR(400MHz, CDCly) 5 0.95 {s, BH), 1.35-1.42 (m, 2H), 2.40-2.52 {m, 2H), 3.09-3,20 (m,
2H), 3.40-3.52 (m, 2H), 4.61-4.72 {m, 1H), 5.06 (s, 2H), 8.36-6.40 (m, 2H), 6.57-6.62 (m, 1H),
7.10-7.18 (m, 1H), 7.15-7.47 (m, 15H); LRMS APC! m/z 517 [Mi+H]"

Preparation 106

4-Allyloxy-phenyb-methanal

The title compound was prepared from the 4-hydroxybenzy! alcohol using a similar method to
that described for preparation 74, in 57% yield.

'HNMR(400MHz, CDCIy) 3: 4.52-4.94 (m, 2H), 4.83 (s, 2H), 5.28-5.35 (m, 1H), 5.38-5.45 (m,
1H), 8.00-6.12 (m, 1H), 6.86-6.94 (m, 2H), 7.24-7.33 (m, 2H). |



Wﬁggg(l,%ﬁggtpod to that described for preparation 76, in 77%{yleld

25 Preparation 97 2-Allyloxy-4-chloro-I -ch loromethyl-benzene The title
compound was prepared from the product of preparation 96 using a

aterial' was used without further 30;purification in preparati o 5@%6}902727
'HNMR(400MHz, CDCI3) 5: 4.57-4.60 (m, 2H), 4.62 (s, 2H), 5.28-5.35 (m,
1H), 5.40-5.47 (m, 1H), 6.00-6.09 (m, 1H), 6.78-6.83 (m, 1 H), 7.20-7.25
(m, 1 H), 7.37 (s, 1 H). Preparation 98 35

‘ 5-@@%@2\/-4 chloro benzvloxy) -azetidin-I-vll-5-methyl-2,2-diphenyl-he
L‘ M o 1. ." {{

10

15

20

25

30

gtaecompound was prepared from the products of -

prémmm@i‘mgﬁmmgfammIﬁbdmedfmépdﬂtﬁhatcﬂe:s{a@ keghfer method
prepatafien i, b pkeieayialds iifyMid00MHz, CDC13) 6: 0.92 (s, 6H),

1 ﬂk@iﬂﬂﬁ@ﬁoﬁﬁ&@"&b@g?@ 24@@4 58, (1%14;'14 @ﬁ%&%ﬁq(%) %Qg%%ﬁégﬁa éﬁl)

4) %%%é ol 3&3 447-4.55
/034325 P T/IB 006/002727 "71 5.35-5.41 (m, IH), 5,53-5.86
(br in, 2H) 5. 97 6.08 (m, 1H), 6.73-6.78 (m, 1H), 7.14-7.20 (m, 1H),
20F I1H) LRMS ESI miz 533 [M+H] Preparatlon 99 5

2 Bkﬁdﬁ@-gowdvad(yt&ermaierehme mrlrg:@sﬁmfarremaimd tca?tha:t dmsﬂ@ed

fosipteparation T dast@B%iyietdariive materiad was used without further

purfieRiignitareparasionskQe) sk Pienasalon-d 00ss.2.45 (m, 2H), 2.94-3.00 (m,

(%ﬁdlxl%ﬁg@nl@? RiRERYS gmemﬁm% (I%tlﬂ%&%mum ‘e!% QE@W%&%

MaLBERERANS @gﬁew% EO0GAS ML m%t&f b0 38 fm.
‘%%52 Qﬁ%é ]eﬁa(@g epj; in"92% 'yield. The materi al was us

fur

rpurifi catlon inp ation 101. 15 'HNMR(400MHz, CDC13) 6:

4.62-4.66 (M, 2H), 4.78 (s, 2H), 5.32-5.37 (M, 1H), 5.46-5.52 (m, 1H),

6.(m IH) 686694 (m 1H) 7.07-7.14 (m IH) 7.20-7.28 (m, IH).

thane (20mL) and thlonyl chlorlde (678L, 9.32mmol) was
er 1Mt The reaction mixture was stirred at room

it ursy, A further 600l thionyl chloride was added and the

reaction stivted for 1 r. The reaction was quenched with water (10mL).

The organlc'Tayer was &vashed with saturated sodium hydrogen

carbonate solutio mL) and water (10mL),

A solution of the product of preparation 11 (3.31g, 8.07mmol} in tefrahydrofuran (S0mL) was
cooled to ~20°C. Zirconium chioride {3.76g, 16.15mmol} was added and the reaction mixture
was stirred at ~20°C for 1 hour. Methy! magnesium chloride (3M in tetrahydrofuran, 24mb.,
72mmol) was then added dropwise and the mixiure was stired for 2 hours, with the
temperature maintained below -10°C. The reaction was quenched with 1M aqueous sodium
hydroxide solution (28ml) and then filtered through Celite®, washing through with ethyl
acetate (2x50mL). The filirate was washed with brine (70mL), concentrated in vacuo and the
residue was re-crystallised from hexane/ethyl acetate to afford the fitle compound as a pale
orange crystaliine solid in 58% yieid, 2g,

'HNMR(400MHz, CD;0OD) 8: 0.99(s, 3H), 1.04(s, 3H}, 1.23-1.27(m, 2H), 1.85-1.93(m, 1H),
2.07-2.16(m, 1H), 2.40-2.45(m, 2H), 2.58-2.67(m, 2H), 2.72-2.78(m, 1H), 2,87-2.91(m, 1H),
4.75-4.79(m, 1H), 6.80(d, 2H), 6.88-6.92(m, 1H), 7.21-7.36(m, 12H); LRMS APCI miz 425
M+H]*



25 dried over magnesium sulphate and concentrated in vacuo. Purification
of the residue by column chromatography on silica gel, eluting with
Fg@q I acetate 100:0 to 99:1 afforded the title compQng 85 & 002727
colourless oil in 21% vyield, 168mg. 'HMMR(400MHz, CDCI3) 5: 4.59-4.68
(m, 2H), 4.75 is, 2H), 5.28-5.37 (m, 1H), 5.44-5.55 (m, 1H), 6.00-6.15 (m,
1H), 6.86-6.95 (m, 1H), 7.06-7.13 (m, 1H), 7.17-7.26 (m, 1H). 30
Preparation 102 5-13-(3-Alivfoxy-2-chloro-benzyloxv )-azetidin-I
-ylé‘iﬁ%‘%ﬁyl 2,2- dlphenyl h exanen |trI|e The tltle compound was prepared

30, -5.50 (m, 11-1), 6.03-6.15 (m, 11-1), 6.86-6.90 (m,
708 (m, 1T4), 7.16-7.23 (m, 11-1), 7.23-7.45 (m, 101-1);
LRMSAPCI m/z 515 (gmH]‘ WO 2007/034325 PCT/IB2006/002727 72

324339H %4 22 (M, 1H), 453 (s 2H), 4.60-4.64 (M, 2H),
DE 4
1

Preparation 103
5-(3-{2-Chloro-3-f propenyl)oxyl-benzyloxy} azetidin-l-vl)-5-methyl-2

5 2-dighenvkhexanQie agid ARt ResIIeGQMNQURG: Was BFeRRIBCIAM. |
the, peg. %%%fnpreﬁanﬁ%%] ég%(fr?anﬁm m'haﬁq%%%aé e dbat desruiied

g ﬁ%r?t'%”ﬁa tof e %ﬁff*? SO E TR T LR et

2H§"% 5. ?ﬁ@%ﬂ%ﬁﬁ”‘ﬂf’ﬂ%ﬂ %eﬁ?m M) 358 ( °§‘H) apdguaisiody MH)G
5. 32560 @iFTWas Mpeaist - SUEste vt g @%W’W apfjihezcembipapEnic
10 12BBuER MS BB qvelzs BB M =00 Prepiptaion EOP Meshesidsuloriien re-
acichkt{flserbameyhdelvimmihyind daciphesuabutyearetidin-8-sfester tite

Meghaparsiifonyhiehiardest02du, 1. &3mmol) was added dropwise to a
solysiqu=pfodigprediss) of PeeRarmionda, (350Ma-Nx4dmenolh ispyidine m,
gSVfgrlub h% § palgd g g%d"'mﬁ SRS 0] Sy ;me%@ fRdg i "z R é&‘g(m 1),
fis, pallaied saduiny gﬁgm ) FHPOEIE Sa,e Sl i,

e reactl room te ature

m.r&‘ﬂt‘é@, The residue was extracted with ethyl acetate (3x30mL) and the
combined organics were dried over magnesium sulphate, filtered and
corﬁ@ﬁﬁaﬁéd in vacuo. Purlflcatlon of the residue by column

A solution of the product of preparation 12 (0.84g, 2.05mmol) In tetrahydrofuran (15ml.) was
cooled to ~10°C. Titanium (V) chloride (0.23mL, 2.05mmol) was added and the reaction

" mixture was stirred at ~10°C for 15 minutes. Methyl magnesium bromide (3M, in disthyl ether,
4.1ml, 12.3mmol} was then added dropwise and the mixture was sfirred for 10 minutes at

25  temperatures below -5°C and at room temperature for 18 hours. The reaction mixture was
slowly quenched with water (4mL), diluted with ethyl acetate (20mi.) and then decanted off,

The residual solid was extracted with ethyl acetate (3x 20ml)} and the combined organic



'HNMR(400MHz, CDCI3) 5: 0.88 is, 6H), 1.08-1.15 (m, 2H), 2.38-2.45 (m,

2H), 2.98 is, 3H), 3.07-3.22 (m, 2H), 3.36-3.52 (m, 2H), 4.95-5.00 (m,
wadssdsr-53 (brin, 1H), 5.71-5.80 (or m, 1H), 7,23-7.38 gpzARds/002727

LRMS ESI m/z 431 [M+H]' 25 Preparation 105 5

i3 (3 Benzvloxy-phenoxv)-azetidin- 1 vil-5-methyl-2

nvI hg)gadqe\rtutnle Egestl und rwgts dorepared g m tp > of the
(¥ &t of p prep a\raotl%rnS enz eno‘f‘ ﬁ%?ﬁ% the Same
| mé%a %%ﬂ%&‘ﬂé@é’ﬂﬁ&’&fﬁ%& B‘f% Q%Hb%‘"és |5 %‘%*@Wy?eléo

'HWM‘RMW@FI—‘FEW@@ES%G‘% Ps‘WQH) 1.35-1.42 (m, 2H), 2.40-2.52 (m,
2HRMS 0903 00 485, IMMHY, 3.40-3.52 (m, 2H), 4.61-4.72 (m, 1H), 5.06 (s,

5 2H), 6.36-6.40 (m, 2H), 6.57-6.62 (m, 1H), 7.10-7.18 (m, 1H), 7.15-7.47
(mexddil 2 LRMS APCI m/z 517 [M+H]* 35 Preparation 106 (4-Al

lylgxxrnenyhymetaanohhoriite comamndhaas-pigpared from the
4-hydroxybenzyl alcohol using a similar method to that described for

.35 (m, 1H), 5.38-5.45 (m, 40 1H), 6.00-6.12 (m;
24-7.33 (m, 2H). WO 2007/034325

reparation 107 1-Allvioxv-4-chl

jtle compound was prepared from the product of
ilar method 5 to that described for preparation
76 in 43% vyield. 'HN OOMHz, CDC3) 5: 4.53-4.58 (m, 4H), 5.25-5.32
(m, 1H), 5.36-5.43 ( , 6.00- 6.12 (m, | H), 6.86-6.94 (m, 2H),
7.28-7.35 (m, 2H) Pr ation 108 10

5- 'ﬁ% (.ﬂeéﬂ Jigymohswéépévéa%ﬁmmawcﬁom%we% 2:dighenyd:hexanaics

e title PouR wgs prepared from the products of
o ylel
10 pré‘ggra%ns 0 glﬁﬁ)_?%'ﬂsmg Ya ‘similar method to that described for

priPUr4tiSh B4 4 D44lyield. 'HNMR(400MHz, CDCI3) 5: 0.95 (s, 61-1),

1.24-1.28 (m, 21-1), 2.35-2.45 (m, 2H), 2.94-3.00 (m, 2H), 3.20-3.28 (m,

2@;@2{1@@415@ 11-1), 435 is 2H) 4.52-4.55 (m, 2H), 5.25-5.28 (m,
M 231 b ] a2, 2 RlRRR [m |H)

The title compound was prepared from the product of preparation 13, using the same method
as that described for example 1. The. crude compound was puwiiied by column
chromatography onh sflica gel, sluting with dichloromethane:methanol:0.88 ammonia,
97.5:2.5:0.25 o £5:5:0.5, to afford the deshred product as a brown oll in 78% yield.

20 'HNMR(400MHz, CD:0OD) & 1.01(s, 3H), 1.07(s, 3H), 1.43-1.47(m, 2H), 1.86-1.83(m, 1H),
2.08-2.189(m, 1H), 2.47-2.59(m, 3H), 2.65-2.68(m, 1H), 2.73-2.86(m, 2H), 3.73(s, 3H), 4.74-
4.79(m, 1H), 6.38-6.43(m, 2H), 8.A7-6.50(m, 1H), 7.11-7.15(m, 1H), 7.24-7.42(m, 10H);
LRMS APCI miz 456 [M+H]" |

25 Example8



No /\N 20\ A solution of the product of preparation 11 (3.31g, 8.07mmol)
in tetrahydrofuran (90mL) was cooled to -20C. Zirconium chloride (3.764,

Wé)go%%?»%?g) was added and the reaction mixture was stirreg-gi3e6sH05h7

5

15

20

25

hour. Methyl magnesium chloride (3¥tEin tetrahydrofuran, 24mL, 72mmol)
was then added dropW|se and the mixture was stlrred for 2 hours, with the

om hex ne/ethyl acetate to afford the title compound as a
gngp-eNystalline §8|Id in 59% vyield, 2g. 30 'HNMR(400MHz,

} 550.99(s, 31-1)/1. O4(s 31- 1) 1.23-1. 27(m 21- 1) 1.85-1. 93(m
11-1);72.07-2.16(m, 1T-1
2.72-2.78(m, 1H), 2,3
6.88-6.92(m, 11-1), 7.21- e,36(m 12H) LRMS APCI m/z 425 [M+H]* WO
2007/034325 PCT/IBZOQ@/OOZ?Z? 74 Example 2

5-Methyl-5-1(3S)-3- phenoxy vrrolidin-1-vl1-2 2-diphenylhexanamide O3C
G R ML ASE B BB PESAho SYBIRR B WAS o6 =
solfifigpresibaddop raeiticle BfaseaMpraPw 3ugsy *eetrdmol) in

3-fbinp ke igEint &P} Gmi)3tmdHng. Aixtdrd. Was hetdte @hiin d8p-rehin. o).
2% heurss(hheeastianerix e WAL theon, cbipledda. seomitgnisaratie, 1),
conegpiratpdinvagun, ans teweichewas paditiansdhetreean, eyl 7.22-
acetain, (i Luasdsuaies 440midy The aqueous layer was separated,
extracted with ethyl acetate (50mL) and the combined organic 10 solution
10 WS, drl?d over sodium sulfate and concentrated in vacuo. The residue

as%%n‘re crystalllsed from_he%<aneleth | acetate alnd drleddunder
vaRH SR R R L BT PR e m%%%sohd in 82%

yield Gg 'HNMR 400MHz, CD30D) S: 0.97(s, 3H), 1.02(s, 3H),

1.19 : 91(m, 1H H2 02-2.17(m, 1H), 2.37-2.47(m, 2H),
2.48-2- ; 2.66-2.75(m, 1H), 2.81-2.89(m, 1H), 15 4.75(m, 1H),
6.76-6:83(M, 2Hi),6.86-6792( 7.17-7.38(m, 12H); LRMS APCI m/z
42 " xample 3 5-Me (3 R)-3-phenoxvpyrrol idin-1-yl1-2.2-d

Boron fribromide (1M in dichloromethane, 20.7mL, 20.7mmal) was added to an ice-cooled
solution of the product of example 8 (2.45g, 58.18mmol) in dichloromethane (28ml) and the
mixture was stirred at 0°C for 20 minutes. The reaction was then quenched with 0.88
ammoniz solution and stirred at room femperature for 20 minutes, The reaction mixture was
extracted with dichiocromethane (3x28mL) and the combined organic solution was dried over
sodium sulfate and 'concentrated in vacuo. Purification of the residue by column
chromatography on silica gel, eluting with pentaneethyl acetate/methanol/0.88 ammonia
(90:10:1), 50:50 {0 33:66, afforded the title compound as a white foam in 80% yield, 1.42g.

'"HNMR(400MHz, CD;0D) &: 1.08(s, 3H), 1.11(s, 3H), 1.30-1.34(m, 2H), 1.84-2.01(m, 1H),
2.08-2.17(m, 1H), 2.42-2.46(m, 2H), 2.77-2.93(m, 3H), 2.99-3.05(m, 1H), 4.79(m, 1H), 6.30(,
2H), 6.37-8.40(d, 1H), 7.02-7.06(m, 1H), 7.23-7.36(m, 10H); LRMS APCI m/z 459 [M+H]"

Example 8
5-[(3R}-3-(Benzyloxyinyrrolidin-1-yvil-5-methyl-2 2-diphenylhexanenitrile




H C CH3\N~ ~\N\/O 20 A solution of the product of preparation 12
(0. 84g 2. 05mmol) in tetrahydrofuran (15mL) was cooled to -10C.
W-Blﬂi ) chloride (0.23mL, 2.0Smmol) was added and y&%}iﬁ?&%%rm
xture Was stirred at-10C for 15 minttes. Methyl magnesium bromide
(3M in diethyl ether 4.1mL, 12.3mmol) was then added dropwise and the
for 10 minutes at 25 temperatures below -5C and at
; b hours The reactlon mixture was slowly

M sulphate and concentrated in vacuo.
;! cgiimn chromatography on silica gel eIuting
with ethyl acetate:hexane, 60:40, afforded the title comPoun

ViekGBAT3 CRRRS RS AR 26 O B D ocian (1) v s
5- KAV USRIt d3d A PROITERM W5 | R Al HEMSAPRYIRA AkTHIE was-pSTed
CHB-30CThe ttitleut diefh 8 urrdnsaigniipidpe@Mrntetisby pidetant YPekafhpieng)

5 using then Seimne Migthiod as! HO thgtrd escridveddidor examplend) ithd Rtoyiaide
LRMatARCHMmlz 448 MdlsadixampleubnbireBSin3H(Baetaxqhe Hesye
pveglidin rSANEHY kdedriRhand ReXARab i e GdduliH b Nalelerdded
15w'1§%tif JéEL‘?eC&Q‘E’MS’ é(M@%hBr?o%r e fEF&;’Eh.WS’oB!QW&%OJVQ E:Q%@H

i'ea"d'tu:eugJ ar gsﬁ?emﬁ')? erasbue w pen cgssoﬁfec? J e;'o%rert] E; Wal hc—:trl:Tl wqh

was puri CcO umn C romao yons ica gel, elu

10W|ma&rcm%Hmﬁ@?ﬁ@Eﬁg% §)-5°8® aﬂqf:ngrﬁ matenaf was purfiied by column

chromatography on silica gel, eluting with dlchloromethane.methanol. 97.5:2.5, and the

subsequent residue azeofroped with pentane (2x 260ml), diethyl ether (2x 250mL) and

pentane (2x 250mL) to afford the iitle compound as a solid.

THNMR(400MHz, CD-0D} &: 1.02(s, 3H), 1.04(s, 3H), 1.42-1.54(m, 2H), 1.78-1.86{(m, 1H),
15 1.93-2.02{m, 1H), 2.47-2.60(m, 3H), 2.63-2.77(m, 3H), 4.04-4.08{m, 1H), 4.43-4.49(s, 2H),

7.23-7.43(m, 15H); LRMS APCI m/z 439 [M+H]"

Example 9

reolidin-1-y-8-methvl-2.2-diphenyihexanamide

20
The titte compound was preparad from the product of example 8, using the same method as

that described for example 2, as a solid in 89% vield.

HNMR(400MHz, CD:0D) &: 0.99-1.0%(m, 6H), 1.24-1.28(m, 2H), 1.75-1.82(m, 1H), 1.88-

1.97(m, 1H), 2.40-2.44(m, 2H), 2.48-2.68(m, 2H), 2.71-2.76(m, TH), 4.00-4.05(m, 1H), 4.39-
25 4.46(m, 2H), 7.22-7.38(m, 15H); LRMS APCI m/z 425 [M+H]"

Exampie 10

rrelidin1-vil-5-methyl-2.2-diphenvlhexanenitrile




97.5:2.5:0.25 to 95:5:0.5, to afford the desired product as a brown oil in
78% yield. 20 'HNMR(400MHz, CD30D) 5: 1.01(s, 3H), 1.07(s, 3H),

wo-dd b6, 2H), 1.86-1.93(m, 1H), 2.08-2.19(m, IH), 2.47p2H8450esxdd727
2.65-2.69(m, 1H), 2.73-2.86(m, 2H), &73(s, 3H), 4.74- 4.79(m, 1H),
6.38-6.43(m, 2H), 6.47-6.50(m, IH), 7.11-7.15(m, 1H), 7.24-7.42(m, 10H);
LRMS APCI miz 456 [M+H]' 25 Example 6 WO 2007/034325

3H) T. 08(s 3H), 1.24-1.3 .

2.40-2.46(m, 2H), 2.65- , 2H), 2.79-2.88(m, 1H), 2.91-2.98(m, 1H),
3.74(s, 3H), 4.77-4.82(m, &4, 6.37-6.42(m, 2H), 6.51(dd, 1H),

7.3R= Gk 80mMpolikh) wis Pamdradiom ekt BB MlzdhfriMaild Mbhod
E)g@n}%? Zleéc%%§>?§¥ (éxWSéO%V%“%MLOWJ& Qlll?d 1\%1;- §uﬂ%@éh3gyzcolumn
2- %Pom?nvﬁ%a&arﬁ g%eicemlzlt:ﬁig wﬂ@g:cmé%me?a emé% (3 %%QMQ&%%@?O 1

t led
So%cljl%néo a%mc?{qe ?s1r]ge§romc} 852 X/gol gv\ﬁ%/ mOIe Ino an ice-coole

d.cﬁWB%@M’%e"Pz@%E h??cﬁstrﬁéﬂ'l?s b s s?ﬁﬂ?é&%)t O 1P T
miheRE? el fd et Sias et Girér E%&Wﬂﬁ”@.%aﬁm At S8l ibr dfd
stifrédirat FoD RISAPS arlares¥dM2B minutes. The reaction mixture was
extracted with dichloromethane (3x25mL) and the combined organic

10 soiutipparas dried over sodium sulfate and concentrated In vacuo.

Puification .ot e rssiske. ynsolwmp chipmapgtarhyen siica gel, eluting
with pentane:ethyl acetate/methanoI/O 88 ammonia 20 (90: 10 1) 50:60 to

6 30(d 2H) 6.37- 6 40(d 1H)
' ); LRMS APCI m/z 459 [M+H]" 25
Example 8

The title compound was prepared from the product of example 10, using the same method as
fhat described for example 2. The crude compound was purified by column chromatography
15  on silica gel, eluting with ethyl acetate:methanal:0.88 ammonia, 98:2:0.2 to afford the desired
product as a colourless gum in 78% yield.
'HNMR(400MHz, CD;0OD) &: 0.98(s, 3H), 1.00(s, 3H), 1.23-1.27(m, 2H), ‘.1.73-1.80(m, 1H),
1.87-1.86{m, 1H), 2.40-2.85{m, 5H), 2.69-2.73(m, 1H), 3.98-4.03(m, 1H), 4.42(m, 2H), 7.22-
7.32(m, 11H), 7.35-7.38(m, 4H); LRMS APCI m/z 468 [M+H]" |
20
Example 12
5-f(3R}-3-(3-Methoxyphenoxylpvrrolidin-1-yli-8-methyl-2, 2-diphenylhexanamide




5-r(3 R)-3-(Benzvloxv) pyrrol idin-1-vll-5-methyl-2, 2-d i phenylh
exanenitrile WO 20071034325 PCT/1B2006/002727 77 CH KCH,~ /N
N O -N 10 A solution of the product of preparation 15 (40g, i
W%%PﬁF(%‘ﬁ%ran (I L) was cooled to -g0C. Zirconium chloride ?ﬁﬁng&/ﬂ%ﬂm
186mmo1l) was added and the reaction mixture was stirred at -30C for 1
hour. Methyl magnesium chloride (3M in tetrahydrofuran, 300mL,
oCboHHEN) SR ParRRER FEATAsE- SR infRtERICAER R EE farh d-
hdarsomyiarpdiverberipier tapertnidifmample dBe R DG ThiveatisrPREs! of
quesrehuchwi 12 Mhacussouwsss adierahiry dicosti demsotati dine (380m jeantirtdeat
Mt @ewasdieNfele canteceaffATortesd sahantiomasprizaeted oadthotiny|
5 aoghalGla-20RML) ARcHiei oMb AtkawRR GHRU PR ERYaRRFaIBM 5
ur}%@rrs [ﬁ‘\g qgﬁ:ﬂoﬂrﬁﬁcﬁ%%\vayﬂ%r{ @&k%?ré%@%%ﬂodéﬁmg%:@e was purlf ied by
O e ang Ly o R0 %el &% adﬁsx. S0 And ConGEnRiated in

vacuo. e crude ma eral w uritl mn C romatograp Yy on

s 8TgE 8 i eg VAR AR RS eFﬁﬁ*HS et h% M§7.5:2.5 and the
suB‘%’é’lﬁﬂfé’ﬁﬂ’ﬁ*é?slGﬂﬁgiéofre:ﬁéoawltﬁﬁésnfﬁﬂe"(ﬁ(W@Hﬂ?ﬁ)d@ﬁﬁi@{ﬂem'
10 (2% BS0H. AHi JrRdbe(2KBTRASPID. Hifora TFrd. Hie.clfh ettt 18, 4 80
SOHidh ] NENIR (DGt 2EBDB) 168, 7, 025|681 RH). 04(S7. 3HY, AL AVBHES)
2hi k7BGv@6(M, 1H), 15 1.93-2.02(m, 1H), 2.47-2.60(m, 3H),
2.63-2.77(m, 3H), 4.04-4.08(m, 1H), 4.43-4.49(s, 2H), 7.23-7.43(m, 15H);

LRMS ARG mfz 439 [M+H] Example 9
%ﬁ ] - m
b L‘ o -

400MHz,£CD30D) 5: 0.99-1.01(m, 6H),
(m 1H), 1.88- 1.97(m, 1H), 2.40-2.44(m,
, IH), 4.00-4.05(m, 1H), 4.39- 25
MS APCI m/z 425 [M+H]' Example 10

(
1.

WQ%Q@M%Z&BQEE&W@QZ&Hm, 169mmol) was added to a solution of the
preduct of example 12 (20mg, 42mmel) in dichloromethane (2mL) and the mixture was stirred
at room temperature. The reaction was monitored by tlc analysis and portions of boron

20  ‘fribromide (1M in dichloromethane, 0.17ml, 42mmol) were added at regular intervals until all
of the starting material had been consumed. After a period of 8 days, the reaction mixture was
quenched with 0.88 ammonia solution, stired at room temperature for 1 hour then exiracted
with dichloromethane (3x5mL). The combined organic solution was dried over sodium sulfats,
concenirated in \ﬁ'ac:uo and the restdue was purified by column chromatography on silica gel,

25  eluling with dichloromethane:methanol0.88 ammonia, $5:5:0.6 to 92:8:0.8. The appropriate
fractions were evaporated under reduced pressure and the residue was dissolved in ethanal,
Ammonium formate (12mg, 0.19mmol) and 20% Pd{OH)/C (2mg) were added and the
mixture was heated under refiux for 4 hours. The reaction mixture was then cooled o room
temperature, filterad through Arbocel® and the filtrate was concentrated in vacuc. The filtrate

30  was partitioned between ethyl acetate (8mL} and aqueous ammenia solution (2mL) and the
aqueous layer was separated and extracted with further ethyl acetate (2x3mL). The combined
organic solution was dried over sodium sulfate, concentrated in vacuo and the residue was
purified by column chramatography on sitica gel, eluting with dichloromethane:methanol:0.88
ammonia, 85:5:0.5, to afford the itle compound as & colourless gum in 68% yield, 5.8mg.



78 F30 CH3 No N The title compound was prepared from the product of
preparation 14, using the same method as that described for example 1.

wdhGusi4ggeompound was purified by column: chromatograppy, pghgjlige727

10

15

20

25

. gel, eluting with dichloromethane:meghanol:0.88 ammonia, 99:1:0.1 5to
92:8:0.8, to afford the desired product as a brown oil in 76% yield.

'H OMHz, C 1.04(s . 1.41-1.55(m 2H
Wﬁ%%%@ﬂsﬁé D T Db Bl o e
4. B3E20%(n T2 075 1? %7 5o 7). s )ZE%M@AF?@? (0 (%3@-
[Mﬂﬁj“fé(ﬁxﬁr‘h rﬁéﬁrﬁ %M{(B%‘) 8. %@ésnﬁ'\‘)@&}w 04(m, 1H), 7.21-7.25(m, 2H), 7.27-
PVFS o). VIS 2 ARdThy HR LRMROER nyiHER dvettili de HC CH\ 33 N ~/
O)NHZ 0 The title compound was prepared from the product of example
1Q:,xu,a'mwhe same method as that described for example 2. The crude
pel sirfiedii e ERHOMBIogaRAM b R-gllica gel,
elutlng with ethyl @,getate metﬁanol 0.88 ammonia, 98:2:0.2 to afford the
: ourless gum in 78% yield. ' HNMR(400MHz,
@l 00(s, 3H), 1.23-1.27(m, 2H), 1.73-1.80(m, 1H),
2.40-2.65(m, 5H), 2.69-2.73(m, 11-1), 3.98-4.03(m,
2(m 11H), 7.35-7.38(m, 4H); LRMS APCI

(3-Methoxyphenex rrolidin-1-vli-5-methyl-2
2- dlphenvlhexanamlde H3 {Ha€ NQ 0 NHZ O-C 1/1 0WO
200 FaBA3RE PETABRBOGND2T. 24T Arsbitgioredictrip meawpraiho SpHiRe,
(27 2mvghol . Odkmemmljeih tetrahsptitofuren Bhehy) agrdsghine (88mg, 0.34mmol) in
isepenpytazadicaand ate udlmilas bidmmalnveraddrdmite & saltiana
of g Qelbet By iphenol (27my, 0.25mmol) in tetrahydrofuran (1mL) was added and the
mixture was stirred at room température for 2 hours. The reaction mixture was then
concentrated in vacuo and the residue was purified by column chromatography on silica gel,
eluting with dichloromethane:methanol, 100:0 to 93:7, to afford the fitle compound as a
colourless gum in 43% yield, 33mg.
"HNMR{400MHz, CD0D) 6: 0.97(s, 3H), 1.03(s, 3H), 1.21-1.26(m, 2H), 1.82-1.80{m, 1H),
2,08-2.13(m, 1H), 2.27(s, 3H), 2.40-2.45(m, 2H), 2.581-2.61(m, 2H), 2.68-2.74{m, TH), 2.81-
2.85(m, 1H), 4.71-4.75(m, 1H)}, 6.57-6.82(m, 2H), 6.72(d, 1H), 7.08-7.12(m, 1), 7.35-7.20(m,
10H); LRMS APCI mfz 457 [M+H]"

Example 15
5J(3R}-3-(1.3-Benzoxazol-6-vioxyipyrrolidin- -yil-5-methvi-2 2-diphenvihexanamide

CH,
.
0

Digthyl azodicarboxylate (125uL, 0.74mmol} and a solution of 8-benzoxazolol [(100mg,
0.74mmol), US 613027, p886] in tetrahydrofuran {2ml) were added to an ice-cooled solution of
triphenyl phosphina (185mg, 0.74mmot) in tetrahydrofuran (2mL} and the mixture was stirred
at 0°C for 10 minutes and at room temperature for 90 rminutes. A solution of the product of



preparation 16 (190mg, 0.52mmol) in tetrahydrofuran (2mL) and the
mixture was stirred at room temperature for 15 minutes. A solution of
W% ég@% a%ghenol (129mg, 1.04mmol) in 5 tetrahydrofuran @E‘llr%%%ﬂt%mﬂzn‘r
ed and the mixture was stirred atgpom temperature for 2.5 hours. The
reaction mixture was then concentrated in vacuo and the residue was

fied h h li l, el h
SIS R A A B e vt

a HS%EFH’@g&bfPﬁt”?@/”EﬁéﬁH’ez@H “ﬁﬁMﬁEﬁﬁWzm@Eiem féenlpeé't’gne‘i
3HFMeap @B EYettt god. Sﬂrtrnswnifatbw‘i? BTN BRdithe pouocRDizarefAs,
11sePprategOra 45(reiRwE) ohy 292t06 (). MY, RreFnsd0Bganic1dd) it ks dried
5 3Hyed 8fndsilid(vyifite]) s 3Bu6HADINVARM) atd B dpditrp AL plrdi6{ay 2bih)mn
7. 2o Rd4rptQtd) IRMS, ARG Wil 2idiorolMihbHe ARl @l 1dafford the titie

5- mmﬁ ﬁypng@%\oxy)pyrrohdln -1-vl1-5-methyl-2
2- grQ CH, H3C NQ I.-- OH NHZ Boron tribromide (IM

in dichloromethane, 0. i?mL 169mmol) was added to a solution of the

product of examEIe 12 (20mg, 42mmol) in dichloromethane (2mL) and the
m ! at room temperature. The reaction was monitored by

ticTARANIE FATPRIMISHSCHINB SIRAATS doti ATRIE (491N véRrehRBFeRisE thiethe
0, samaLmeerrvolyal dreciiad def araranye & intiesvtiks urdilclf ofethemrtingnd
materiakdislg bednbtopisunte dhé freriaperiod obbitdayhythie sesglionnd were
Mistktd@asmasenRehed wAath-0:88:a@mmonia solution, stirred at room

temperature for Jmht,our then extracted with dlchloromethane (3x5mL). The

10

actions were evaporated under reduced

s dissolved in ethanol. Ammonium formate
Pd(OH)2/C (2mg) were added and the

s heated under r&flux for 4 hours. The reaction mixture was
theMPcoole®# room temperature, filtered through Arbocelsand fHvéHitrate
wadfconc =Kﬁ‘h§§d in vacuo. The filtrate 30 was partitioned betweéa%ethyl
acetate (8B Eaxponiaisaltiométmbrand the agueous

@ appropri
and the resid
0.19mmol) and 2

15 mixture w.

layer was
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|, elutin
ford the
07/034
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Sﬁ@ﬁﬁ@ﬁ&daﬁﬂd}@tractd with further ethyl acetate (2x
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1 30e residus was pyrfisddy c pgraphy
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o, Jflares am
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sagimsulfate, sppcentrated i
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300

3mL). Th

on silica
0.5, to
mg. WO
) 6:

0

09(s, 3H

title Oun
), 1.05(s, 3H), 1.23-1.28(m, 2H), 1.85-1.90(m, IH), 2.

D6-2.12(nh

11°0), 2.4
1H),

DX MB(m, 2H), 2.57-2.69(m, 2H), 2.72-2.79(m, 1H), 2.
B-[(35)-3-{3-Bromopheno rrolidin-1-yl-5-methyi-2 2-
di

iphenvihexanamide

"HNMR(400MHz, CD;0OD) & 1.00(s, 3H), 1.05(s, 3H), 1.22-1.26(m,
2H), 1.85-1.93(m, 1H), 2.08-2.17(m, 1H), 2.35-2.49(m, 2H), 2.56-
2.86(m, 2H), 2.71-2.79(m, 1H), 2.83-2.91(m, 1H), 4.76-4.79(m, 1H),
6.78-6.81(m, 1H), 6.99-7.35(m, 13H)

3582.90(M

Examgie 18

5-{(38)-3-{(2"-Hydroxybinhenvi-4-yDHoxyipyrrolidin-1-yil-6-methyl-2. 2-diphenyhexanamids

1%

=)



4.7D-4.73(m, 1H), 6.26.6.30(m, 2H), 6.36(d, 1H), 7.00-7.04(m, IH),
7.21-7.25(m, 2H), 7.27- 7.31(m, 4H), 7.33-7,36(m, 4H); LRMS ESI m/z

waRaMiRi 5 Example 14 PCT/IB2006/002727

10

Methy -5-1(3S)-3-(3-methylphenoxypvrrolidin-1-yl]-2
2-diphenylhexanamide CH3/H3C NH2 CH3
Di- |sopropylazodlcarboxylate (65pL, 0.34mmol) and the product of

) An®ol) in tetrahydrofuran (ImL) was added
ang+h Xty re was stirreg-at room temperature for 2 hours. The reaction

mix ffen concentrated in vacuo and the residue was purified by
colurmn c Natography on silica gel, 15 eluting with

dichloromé&thane:methanol, 100:0 to 93:7, to afford the title compound as
a Dodopiess gitamixAdwyietd, 33mencir-iNARY400MMidz pSRRAR) 6 (218mg,
0.9 6sardhy) whe®348acdHth L Zekdiia?B (M tidRdnyl - BRodpARY Mg, 109mmol) in
2. %grag.yﬂd%(ﬂhn L?agi(ﬁe%%%lﬁﬁs%ﬂgg%tg%d% %1 3%5%7( % 5 )
m
EGIUtTon b bap md Inoigznic rﬂfl’e jcindt
é am §y3ﬂi m tg’t')g hyd%%{%ar?(rg L wiéadidingl%h'?%mwe was Etirred
5_?(8??1*%“@%‘%%&6)?8%1 @%F@WWHHEMW%-?HW@?“ in vacuc and
2-Hphepiiigexdnamitied CHKPND GPeBRaEyNazodictiepogglatelytingspith
0. fighmmobtane raetteheti AT ©-B&NH Zraaotabj{EO0Tigns @4 mvachitedSinder
613024¢ pla6dure tetr iy ceafiuraas(2mk) yeredagdednta andeereegi®don silica

 sofetiondad diiphaavkRRYSRRIRS SR, 6. Z4ruN bin teiy alaydrefsian e

20

25

(ZH&b%a%@Lﬂ%%&mg%rW%ﬁ\%MﬁQd gh Ofacfr Himiguiesiand.al reellved in
tem%%@%&%}%gf g&gﬂga%ﬁ%rsﬂél@%w D9t {HJ%%BH%%‘&%OJ W 29%%%&%%5
| ol AR e L e
roB?ﬁ”Pé"FHﬁ’é e @%'mdﬂ'smgf TRt AR e parlitkd
bR SHMEER RcEtA < EMRY AR UE S5 iThp BariThARUSO HfoSneIReted with
aqlisineyRijane\(BE0r Bzt thel condlinert rasteiel soktfioptigd aumeIteaid) TFHaeo.
copatFirrtidnarfgiaenies dodUtjorvascoitipel dgroperamsitmesiusutsig fatie pentans:ethyl
congeinirasedniiyy e uensind e nesidue.cmaspsuificekby erlumompound as a
foam in 5% yield, 14mg.
"HNMR(400MHz, CD,0D) 6: 0.96(s, 3H), 1.04(s, 3H), 1.21-1.26(m, 2H), 1.86-1.93(m, 1H),
2.10-2.15(m, 1H), 2.38-2.48(m, 2H), 2.52-2.57(m, 1H), 2.62(dd, 1H), 2.70-2.78(m, 1H),
2.83(dd, 1H), 4.73-4,79(m, 1H), 6.70-6.72(dd, 1H), 6.84-6.87(m, 2H), 6.97-7.02(m, 2H), 7.18-
"}".5?(m. 13H); LRMS APCl miz 835 [M+HT

Example 19
5-{(38)-3-[(3Hydroxyhiphenyl-3-yloxylpyrrolidin- 1-yl}-5-methyi-2.2-diphenvinexanamide




chromatography on silica gel, eluting with dichloromethane:methanol,
90:10 to afford the title compound in 29% yield, 90mg. LRMS APCI m/z
wSAdMI1: 10 Examples 16 and 17 The following compoupgsy@biheooa727
general formula shown below, were pgepared using the same method to
that described for example 15, using the product of preparation 17 and
copmelcially avallable.p &d%?éé-u?é@%&ﬁ&%?or%r%a‘#f‘éﬁéﬁ é’g t%%%@éﬂgu
arLaIKﬁs_APsng_n \f\{l}/grz%og fred.at room temperature for 18- ours. F3C
N |p f) fé 3 53 QIeI dp ﬁ%%s( ggllf._%ls%ugg /gnethod as that described {or example
5-?&§@Tﬁgeﬁﬁb?ﬂﬂ%wg&9?&/rrolidin-l-vlt-5-methyl-2 2
dipgFREARAHRE NI a A ReeR) INMER4BOMIZSCIB O 37 -5:28(09%5), 31T 1 9865(s 1H):
5 3R)09r2080n, 2R APRIFEMBEN DRFRG IR 1)) 2267-2686iEn] HIHY.71-2.76(m, 1H),
2.3922 4%, 124 1. @SB3I G THIMe. 26-H) 7 &k 2242, 78§z .Adet), 2:8522280(1m), 1),
4.7 3560/ 6y, LHE 804 s2bIv+A9-7.36(m, 12H); LRMS APCI m/z 477
[M+Hj' 17 X=3-Br 38% 5-[(3S)-3-(3-Bromophenoxv)pyrrolidin-1

"R I(S5)-3)(6" 2ty

o iy e

5-((8S){3-4(3-Hydroxybiphen\A4-yl oxyjgyrrolidin-l-v)-5-methyl-2
2-dipifenylRexanamide WO 2007/034325 PCT/IS2006/002727 82 0 H,C

O H3c NH -OH o '

Ammonium fluoride (27mg, 0.738mmol) was added to a solution of the product of preparation
19 (48mg, 0.0738mmol) in methanol (3mL) and water (0.3mL) and the mixture stirred at room
femperature for 18 hours. The mixture was concentrated in vacuo and the residue purified

15 using a RediSep® silica gel cariridge eluting with dichloromethana:methanol:0.88 ammonia
(100:0:0 to 92:8:0.8). Appropriate fractions were concehtrated in vacuo and the residue was
dissolved in diethyl ether (30ml), washed with water (2 x 10mi), dried ovér magnesium
sulphate and concentrated in vacuo to afford the title compound as an offwhite foam in 35%
yield, 14mg.

20 'HNMR(400MHz, CDL0D) & 0.87(s, 3H), 1.06(s, 3H), 1.17-1.26(m, 2H), 1.88-1 S8(m, 1H),
2.09-2.25(m, 1H), 2.33-2.51(m, 2H), 2.54-2.62(m, 1H), 2.63-2.68(m, 1H), 2.71-2.80(m, 1H),
2.81-2.91(m, 1H), 4.80-4.25{m, 1H), 6.89-7.00(m, 2H), 7.00-7.06(m, 2M), 7.10-7.26(m, 6H),
7.26-7.35(m; 4H), 7.47-7.54(m, 1H), 7.56-7.62(m, 1H); LRMS APCI m/z 509 [M+H]*

25  Example 21




Di-isopropylazodicarboxylate (0.21mL, 1.09mmol) and the product of
preparation 17 (218mg, 1.09mmol) were added to a solution of triphenyl
WBQ (ﬁ%}'ﬂ? (286mg, 1,09mmol) in tetrahydrofuran (5mL) aridctﬂﬁa%l?%ﬁ%z’r

was stlrrecf at room temperature for % minutes. A 5 solution ‘of
3-methoxy-1,1"-biphenyl-4-ol [(200mg, 0.55mmol) Bioinorganic and
Medicinal Chemlstg 20032 11, 2347] in tetr gg/éjrofuran % mL) was added
A PR R RE PSS 88 (8 A 2R SO TSNS era 078 ot AR SUPE TREPELE SN
mPRAYE flRErREoR o Pt AT R EPAHY' AR RRIRTIGE WS Jamat BYF
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p%@@@ugémﬁdaﬁ@t%ﬁ/mwgl AP %em%@e(—%@r;%lh 1000 . 30ais
m‘%.caPQF%%r cf‘ & Iéa O”ﬁq@’e’a?%%%’“cetﬂri%% than %an'%‘éld t&%@ 1AUE e

was usso ve (??[%l BoropﬂtrW rhoml v db M
difhlororremaie! ‘é?‘é%“‘“ gl U TREIRPaesy

10 ifmayR %Hﬁtf‘?@ﬁ‘]pTQFa‘?Eﬁ‘é ffé‘ff@’t'f Nﬁfﬁﬁé@"’”ﬁﬁé F@%‘%fth‘i‘FW%rﬁ?é‘fﬁ%‘d the
quUesERSIED PHifed Ry piigenatiTs et e aitin SRlacstigivi arratene (ethyl
mizckipte neltastitéd atmovmbieifiperatiort for affutheiBOcnuinetesasThigrown
reg.ehi oreeTh xigeosds then extracted with dichloromethane (3x20mL) and
theuambioed-Okganio) L utios, \was censeyated. imy@pw) Pufifieation ef

15 th§d§§'%ﬁ B TN, SN OO 8RN 0T 1KGR-99b&IURng %l 54 gn zra
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e tlte compound as a 20 foam in' 5% yie

'HNMR(400MHz, CD30D) 5: 0.96(s, 3H), 1.04(s, 3H), 1.21- 126(m 2H),
1.86-1.93(m, 1H), 2.10-2.15(m, 1H), 2.39-2.46(m, 21-1), 2.52-2.57(m, 1H),
2. ém@l_ﬁzn 2 70 2 76(|n lH) 2 83(dd 1H) 4. 73 4, 79(m 1H)

axvbiphenyl-3-vl)oxylpyrrolidin-1-vl]-5-methyl-2
ﬁNCCH \Nj)OH ~NH, " fOO\/WO

3% 5 P,@T/IB /00 83 The title compound was prepared
fro prgduct of prepar‘a n(i)Q-methoxy-l,l'- biphenyl-3-ol WO
20 487, p45], using the sare method as that described for example

asac lourless Y 6%3{ NMR 409MH2 CD30D) 5: 0.98 S,
|_[|‘3’ ?‘6 ySaZ§ arR %a?%c}i 'lmL2 f \faﬁ Zf%‘[%e 1?_| solution of tHe product of
preparai;on 17 200mg 0. 546mmol) riphenyl phosphine (2 amg 1.09mmol), and 4-

methoxyphano! (138mg, 1.08mmol) in tetrahydrofuran (3mL) the sclution was stirred at room
25  temperature for 16 hours. The reaction mixiure was then concentrated in vacuo and the
regidue was purified by column chromatography on silica gel, eluting with pentane:ethyl
acetate, 100:0 to 50:50 The product containing fractions were evaporated under reduced
pressure and the residue was further purified by column chromatography on silica gel, eluting
with ethy! acetate:methanol:0.88 ammonia, 100:0:0 to 95:5:0.5 to afford the file compound
30 as a white foam in 14% yleid, 38mg.
"HNMR(400MHz, CD,0D) &: 0.96(s, 3H), 1.02(s, 3H), 1.18-1.25(m, 2H), 1.81-1.81(m, 1H),
2.00-2.11{m, 1H), 2.35-2.60(m, 4H), 2.68-2.72(m, 1H), 2.77-2.81(m, 1H), 3.73(s, 3H), 4.64-
4.69(m, 1H), 6.72-6.81(m, 4H), 7.20-7.38(m, 10H}; LRMS APC! m/z 473 [M+H]*

35 Example 23



52.09-2.18(m, 1H), 2.40-2.45(m, 2H), 2.53-2.58(m, 1H), 2.61-2.64(dd,
1H), 2.71-2.76(m, 1H), 2.82-2.87(dd, 1H), 4,80-4.83(m, 1H), 6.76-6.76(m,
Wééﬁ“iﬁ%y %Oég;nmSH) 7.12(d, 1H), 7.16- 7.35(2, 12H); LR¥§1’°1‘E:%M30 797
ple 20 10 85
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15 phosphine (293mg, 1.12mmol) and di 5 isopropylazodicarboxylate
(O22mmls, 2. 12mmol) were added and the resulting solution was stirred at
rogare e RS AlFR oA daeu FSEliils Opr SpydaR g icashargHaten 4tud2mL
1.12mn oI) was added and the solution was stirred at room temperature

Di-isopropylazodicarboxylate {0.11ml, 0.848mmol} was added {o a solution of the product of
20  preparation 17 (100mg, 0.273mmol), triphenyl phosphine {(143mg, 0.5468mmol), and 4-

triffuromethylphenct (88mg, 0.846mmol) in tetrahydrofuran (3mb) the solution was stirred at

room temperature for 4 hours. The reaction mixture was then concenirated in vacuo and the

restdue was purified by column chromatography on silica gel, eluling with pentane:(ethy!

acetate:methanol.0.88 ammonia, 80:10:1), 1.0 to 1:1 to afford the fitle compound 25 a white
25  foam in 34% yield, 48mg.

'HNMR(400MHz, CD;0D) &: 0.97(s, 3H), 1.03(s,,3H), 1.21-1.26(m, 2H), 1.84-1.82(m, 1H),

2.11-2.20(m, 1H), 2:35-2.50(m, 2H), 2.52-2.62(m, 2H), 2.69-2.75(m, 1H), 2.85-2.88(m, 1H),

4.81-4.86(m, 1H), 6.93-6.98(d, 2H), 7.20-7.35(m, 10H), 7.52-7.54(d, 2H); LRMS APC! m/z

511 [M+HT 510 (M-1T
30
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indicated complete reaction: The reaction mixture was then concentrated

in vacuo and the residue was purified using an Isolute(r) SCX-2 cartridge

eluting with methanol followed by IM 10 ammonia in methanol. The basi
??H%“%ére evaporated under redyged pressure and the r‘é&&‘if&“%%“s””

purified by column chromatography on silica gel, eluting with
pentane (ethyl acetate methanol 0 88 amrsnonla 90: 10 1) 1 O to 1:1, to

20 )- 3 (meethoxvph 0% rroligin-1-yl]-5-methyl- 2
2 diphefivihexanamide NQ NHzO o bi- |sopropylazodlcarboxylate
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2HFN eten Q9T TR, BeRY2 ' YR(nt2a IF5P 22 Ef’éo?f‘Haﬂ?ﬂ) “ﬁ"BB”‘Z' ?Fﬁte
1HEx25m 72T (PAMBIPRY 3TgBYe saiprUvEa washed it e g5psle BgpAtrated) in
7. 28e¥03 8 (rihd Gieifuk RIS WP | in2UT8 fivbridiebBBhE varsifile @38 WD with
20012 326 BE2TH3 20A6400 2 2ford8be fitle compound ag a colourless gum in 70% -
5 t@ﬁ)-@n(g hydroxvphenoxv)pvrrolidin-1-yll-5-methyl-2
mhmxﬁamn@m@@ 5:NVaock Nall 2 6%/ 434 1Q§P£9@1”ih omigle §kVhin),
dlcgll%rggg%hqme ZQF 2\745332 @%’9%9(%’ B 9%?@ B, Sﬁ—l t%ﬁfaﬁg 1H),
prodiclof exariple BM i DOl o iehlgrereiane G
LRMS APCI miz 493 [M+H}

Exarple 26
3R)-3-{4-trifluromethyi-phenox

. g
e NH {
\ ‘ °’®I7<
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Potassium hydroxide (23mg, 0.408mmol) was added fo a solution of example 25 (10mg,

rrolidin-1-ylIl-5-methyl-2.2-diphenyihexanamide

0.0203mmol) in 3-methyl-3-pentanct (2mtb) and the mixture was heated under reflux for 16
hours. The soluticn wés cooled to 25°C and potassium hydroxide (23mg, 0.406mmol) was
added and the solution was heated under reflux for an additionat 24 hours. The reaction
mixture was then cooled o room temperature, concentrated in vacuo and the residue was



5 stirred at room temperature for 1 hour. Tic analysis indicated complete
reaction. The reaction mixture was quenched via dropwise addition of 0.88
Wg@m&% gmL) and stirred for 30 minutes to allow gas evo%i,q%%zg'lgfagzm
reaction mixture was partitioned andgqueous was extracte
dichloromethane (2 x 5mL). Combined organic fractions were
concentrated in vacuo and the residue was purified by column
CHRTE GBI GHTEMSORER S Aler i RN 1R B e S a0 o
etwme@tafe%étﬁéﬁmd@‘ssﬂaﬁamﬁm 6 AR RRRIIN QS s Entes a
WHHSMB AR MHA698:0RId; 267y SHINNTHADOMIE; ICEBOR) 61 oA EIBHY),
1.03¢s2. 314) 11)20.3%-2%5(m, 2113,62:88+(n8HIM2.64-2 Y 4(E,0MHH2 DO(nsstdd] YiH),
5 2.3912:44( 189,190 2662, Gl 28 Y BE(R, 66:8, 73, 551 HD; TRASBAKD), miz
11gk), i BRASHOW 1H), 6.63-6.69(m, 4H), 7.21-7.37(m, 10H); LRMS
APCI m/z 458 [M-1 |' 15 Example 24 5
[(3‘252 3- ig -trifluromethyl-phenoxv)pvrrolidin-1-yll-5-methyl-2,2-diphenylhex
Q NHZ /O O F F Di- |sopro ylazodlcarboxy ate (0.11mL

0. N e N S Ut diphenyhexanantiile: 7

AON0. 273mm01) trlphenyl phosphine (143mg, 0.546mmol), and 4-
: ) ﬁ 0. 546r’8m01) in tetrahydrofuran (3mL) the
e

m tempgérature for 4 hours. The reactlon mlxture

com%l R mt@;sge%smm&é%lw@iﬁtgﬂgmmwM&(ﬁ@@wzﬂ ice-
CQ%%Q) CoiGhh (B¢ %h@ Bm%ﬁ e1> ; %!?Dg L Sl 7>m LA
LU wﬁ bl né%ﬁ%tg% S a§° dy é%;(‘d‘ e ok Puer,
1oaf o 3“‘? I RFAE A W LR éi‘baﬁ‘ihhi ro vizs
15 E@ﬁ?ﬁ|é’f255vwr%(?®??0%‘4@25‘?5{*&°ﬂ/%20196‘m’0f2?§70 SBd sodium Wdf'de (60%
5-HISRISRN(IN THFRI ren RNy ISHEMoRy By Slrdisn\iissspisonyiep Btired for 16
diphensiltesxaneaitssion Qe wid He-ctheGodiimahy duigiendd0Mh dispeassion
in spiBeedieilin23806) aftd 7é4H08304 raviaSeartd paHtbA intrARiRg selutieral)
theRrodist @fpyepar alione0i480me, LR nel) dbbdl with sthyl acetate
20 {(2x20mb). The combined organic solution was washed with brine (10mL), cancentrated in
vacuo and the residue was purified by column chromatography on silica gel, eluting with
pentane:{ethyt acetate:methanol0.88ammonia, 90:10:1), 3:1 to 1:1. The product containing
fractions were evaporated under reduced pressure and the residue was further purified using
an tsolute® SCX-2 cartridge, eluting with methanol followed by 1M ammonia in methanol. The
25  basic fractions were evaporated to afford the title compound as a yellow gum in 32% yield,
61mg.
*HNMR(400MHz, CD;OD) & 1.03(s, 3H), 1.08(s, 3H), 1.28-1.31(m, 2H), 1.76-1.80(m, 1H),
1.86-1.93(m, 1H), 2.08-2.18(m, 1H), 2.49-2.63(m, 2H), 2.67-2.70(m, 1H), 2.76-2.87(m, 2H),
3.80(s, 3H), 4.71-4.75(m, 1H), 6.74-8.77(dd, 1H), 6.89-6.95(dd, 1H), 7.24-7.46(m, 10H), 8.45-
30 8.59(m, 1H); LRMS APCI myz 480 [M+H]"

Exampie 28
B-[{3R}-3-(3-chloro-4-methoxy-phanoxyinyrrolidin.1-yi-5-methyl-2 2-dishenyihexanamide
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5 dimethylformamide (1.5mL) and the mixture was stirred at OC for 30
minutes. 4- fluorobenzotrifluoride (71mg, 0.431mmol) in
2[Nn%glgggylformamlde (0.5mL) was added and the mixtukg-Was,sikigdy27
or 16 hours, allowing the temperatugs to rise to 25C. The solution was
stirred at 50C for 24 hours and then stirred at 25C for 48 hours. Sodium
hydride (60% dispersion in mineral oil, 23mg, O.574mmol) was added and

e
ext :
washed W|th brine (5mL), concentrated in vacuo and the residue was
purstiesllay patondn choog atagrapiyserditc gelolefulingiwitb ik e atange
ethylargtatersdihde P lmteatipmlihe e comPe RS/ 18RS i
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S!Ciléle g p8rqndn2& blé)rgeé %ngﬁx({&héﬁé')#%ﬁb a%dz ;5!;1'!2) ;Eueous was

S B It 5°%&% v i G %eazf(éran%ﬁ? el

7. %Wé@(ﬁssﬁﬁ and 1p FeRIFLe DT cé?@'é“Tl\ﬁt‘IﬂT‘"‘E%féﬁ‘?ﬁI@‘fé'w gel, eluting
5-MBrReel cestatrre ek HRP REISRG) SO B1ldiMe-PIRGisherpipiopg fractions were
2-diphersdhedarratnide p@dsurpliel Ziferd-the @i-cPREURbtaSStainyieye soxide33%
(2392 Bvd06mmol) was added to a solution of example 25 (10mg,
0.0303smnh-in Sonethyl-Bemenianartintimanddhaapixtinge wasi heated),
ungatselivx fon 151000, Bhe sebutinn.vas) coalessnn? 56 aneh RIgs S ium
hyglgox 'dﬁt)@:ﬁa RACKPMY. mtddactg ¢ 804 458 Seltion washegiess,
fofgﬁg Aap%qnlprgg.t 4% Q e reaction mixture was then

coo?eeg'to § entrzgte

om tempera ure, in vacuo and the residue was
WO 2007/034325 PCT/IB2006/002727 87 purified by column
chﬁ@ﬁ%aphy on S|I|ca gel eIutlng Wlth ethyl acetate: methanol O 88

ggeld 7mg 'HNMR(4OOMHZ CD3OD)5 097(s 31- 1) 103(3 3H),

1 20-1.25(m, 2H) 1. 4 1.91(m, 1H), 2.10-2.20(m, 1H), 2.34-2.49(m, 2H),
2. -2.74(m, 1H), 2.84-2.88(dd, 1H), 5 4.81-4.85(m,
1H) :29-7.35(m, 10H), 7.53-7.55(d, 2H); LRMS APCI

m/z 511 M+ ]\ti~510 [M- Example 27
5-1( hloro-4- xy-phenoxy)pvrrolidin-1-yll-5-methyl-2

Diisopropyl azodicarboxylate (212pl, 1.093mmol) was added in three portions fo an ice-
cooled solution of friphenyl phosphing {287mg. 1.083mmol}, &-methylresorcinel (878mg,
5.484mmol) and product from preparation 17 (200mg, 0.546mmot) in tetrahydrofuran (8ml.)
and the mixture was stirred at 0°C to room temperature for 2 hours. The reaction mixiure was
concentrated in vacuo and residue punﬂed using an lsolute® SCX-2 cartridge, eluting with
methanol followed by 1M ammonia in methanol. Basic fractions were concenirated in vacuo
and the residue was purified by column chromatography on silica gel, eiuting with ethyl
acetate:methanol:0.88 ammonia, 98:2:0.2 fo 94:6:0.6 to afford the titfle compound as & white
foam in 27% yield, 70mg.

THNMR(400MHz, CD;0OD) 8: 1.00(s, 3H), 1.06(s, 3H), 1.24-1.27(m, 2H), 1.87-1.83(m, 1H),
2.05-2.13(m, 1H), 2.18{s, 3H), 2.39-2.45(m, 21), 2.61-2.89m, 2H), 2.75-2.81(m, 1H), 2.85-



O 10 Sodium hydride (60% dispersion in mineral oil, 31mg, 0.776mmol)
was added to an ice- cooled solution of the product of preparation 20
(135mg, 0.388mmol) in N,N- dimethylformamide (4mL) and_the mixture
WRAYEHHEE at OC for 15 minutes. 2-chloro-4-fluoro- anisole fﬁ%mﬁmo””
0.582mmol) in N,N-dimethylformamide (1 ml-) was added and the mixture
was 15 stirred for 16 hours, at 50C. The solution was cooled to 25C and
SCRBAm, MytirideGosE diH FSIEn itmftial 8l 65HE, ThshtibR s ot
 adatbasthtreBgtidh was stirred for 16 hours at 80C. The reaction
mixture was then cooled to 25C and quenched with water (SmL),
copgapitaied in vacuo and the aqueous residue was partitioned between
5 et _gfgg SIALE, (AU ANA WIS (BN T e BANERUS Jakak Was.-saRA aled
and extracte with et yl acetate 20 (2x20mL). The comblned organic
softtion was washed with brine (10rnL), concentrated in vacuo and the
residLie was purifie column chromatography on silica gel, eluting with
6 ; methanol ;0.88ammonia, 90:10:1), 3:1to 1:1. The
T,

Lrtber purified using an Isolute(r) SCX-2 cartrldge

ere evaprated 1o afford the title compound as a yellow gum in
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67-2.70(m, 1H), 2.76-2. 87(m 2H), 3.80(s, 3H),

104 7f 75%0 1H), 6.74.6. 77<‘:'Ld 1H), 6.89-6. 95 1|:[‘|%—| 7.24- 36465 iH
TP B, AR TS A ) i 54
U A GOV AR g S T
2-diphlenylifiex®aritde WD 200FAIBU3MS PLFHIHIZD06L.0DY 727 (BSHe\iH-
Cl0240nPotpssitmsty droxice-¢1360me-) 2L RS HR /asis Rtiddd to a solution

15 Of the product of example 27 (61mg, 0.125mmol) in 3-methyl-3-pentanol
(SM%he mixture was heated under reflux for 16 hours. The solution
was coolet 10100 ISREIAMIG SRAGRAKAH D XAGHS ARMHDE RdeRiFIe
was artltloned between dichloromethane (10mL) and water (5mL),
aqﬁ%’ruus-was extracted with dichloromethane (3 x 10mL) Combined

organics were-gonc ted under reduced pressure and the residue

; ' matography on silica gel, eluting with ethyl
anoFI1 0.88 amf

onia, 90:10:1. The product containing
nger reduced pressure to afford the title
m in 33%

Ci

20 The ftille cbmpound was prepared from the product of preparation 17 and 4,6-
dichloraresorcino! using the same method as that described for example 289, with the addition
of further triphenyl phosphine (2eq) and diisoprapyt azodicarboxylate {2eq) after both 18hrs
and 24hrs, and subsequent stirring for an additional 24hrs, to afford an off-white foam in21%
yield. ‘

25 "MNMR(400MHz, CDL0D) &: 0.99(s, 3H), 1.08(s, 3H), 1.24-1.28(m, 2H), 1.89-1.96(m, 1H),
2.05-2.14(m, 1H), 2.38-2.49(m, 2H), 2.58-2.70(m, 2H), 2.75-2.81(m, 1H), 2.88-2.93(m, 1H),
4.71-4.74{m, 1H), 6.48 (s, 1H), 7.21-7.24(m, 3H), 7.26-7.31(t, 4H), 7.34-7.37(m, 4H); LRMS
APCI mfz 527 [M+H]"



W8 FYAYE

10

15

20

25

10 yield, 21 mg. 'HNMR(400MHz, CD30D) b: 1.03(s, 3H), 1.09(s, 3H),
1.26-1.30(m, 2H), 1.88-1,96(m, 1H), 2.05-2.14(m, 1H), 2.35-2.49(m, 2H),
2.70-2. 75§m 2H), 2.82-2.88(m, 1H), 2.91-2.96(m, 1H), 3.81(s, 3H),
M, 1H), 6.73-6.76(dd, 1H), %88 6.89(d, 1H), 6.94 6B 080PR727

7.24- 7.36(m, | OH); LRMS APCI mlz 507 [M+H['505 [M-11 15 Example
29
5@(@%@3 Hydroxy 5- methyl phenoxy) oyrrolldm |- yII -5-methyl-2,2-diphe

(e HICLH ol 3 ( z Saiphemythexanoic
azamtdlearcthylate (212pL 1. 093mmol) was added in three portions to an
ice- cooled solut on qf triphenyl phosphine (287mg, 1.093mmol),

5-rpethy : 67 mg, 5.464mmo1l) and product from preparation 17
(200mgj, O. mo ’oe)trahydrofuran (8ml-) and the mixture was stirred
at 0C pom.temperature for 2 hours. The reaction mixture was
concertiate] in vacuo ue purified using an Isolute(r) SCX-2

thanol followed by 1M ammonia in methanol.
Basicractions were concentrated in vacuo and the residue was purified
by column chromatography on silica gel, eluting with ethyl
adetatéienethanob0. 88samenania, 198: 246 2ptadBd: 660 . prépaafiond theaitle 4,5-
ccammbtmb@s; iy tee amniaibi% el destirag o HNMRAROMA HGRFRR)
6:01 fIRHES 1R iAnyE %hﬁ@be&)?eﬂdldtgz;gmpy?ﬂ))dfl:a&gm&igtgmqiui&r §Qh 18hrs
2.0% 243 (Mg LibheGud G g?orzarﬁ%cﬁﬂ% Dt i ket O 2 RN w2t 189%

2./9:2 81(m, 11-1), 2.85 WO 2007/034325 PCT/IBZOO6/O 2727 8

m H&,H4 .69-4, 73%\4 3 ),.6. 07§ 11-1), 6. 13}%3 11-1), 6. 21%
TorCPRS E*%Fﬁ‘?/z 948 Rk éﬁwpfé*?sd 805" §§ .
(?Pﬁ}%l?i‘)% E*hwéﬁf’y? pRiEN 8y 25V St i 2 trfetp@n. AH) 2.76-2. 79(m 1H),
2 HFSHERIMHERathGic A8fch HiniBI&SIENIHR DPHO HE N it YonifbuhBEES!
preb&PEdvtdih the product of preparation 17 and 2-methylresorcinol,
using the same method as that described for example 29, to afford an

offxaiie 4oam in 68%

3-Chloro-5-methoxy-phenaxy)-pyrrolidin-1-yil-5-methvl-2.2-divhenvl-hexancic  acid

Diisopropy! azodicarboxylate (160ul., 0.820mmol) was added in three portions to an ice-
cooled solution of triphenyl phosphine (215mg, 0.820mmol), 3~chfcro-5-methoxypﬁencl
(325mg, 2.049mmol) and the product from preparation 17 (180mg , 0.410mmol) in
tetrahydrofuran (8ml) and the mixture was stirred at 0°C fo room temperature for 18 hours,
The reaction mixture was concentrated in vacuo and purified using an isolute® SCX-2
cariridge, eluting with rethancl, then with 2M ammonia in methanol, Basic fractions were
concentrated in vacuo and the residue was purifisd by column chromeﬁography on silica gel,
eluting with dicé@iommethane:methanoE:O.SSammania, 898:2:0.2 io 94:6:0.6 to afford the title
compound as a green gum in 87% yield, 200mag.

THNMR(400MHz, CD;0D) & 0.97(s, 3H), 1.03(s, 3H), 1.20-1.25(m, 2H), 1.81-1.89(m, 1H),
2.08-2.14(m, 1H), 2.35-2.49(m, 2H), 2.51-2.60(m, 2H), 2.67-2.73(m, 1H), 2.78-2.83(m, 1H),



10 yield. 'HNMR(400MHz, CD30D) b: 0.99(s, 3H), 1.04(s, 3H),
1.23-1.28(m, 2H), 1.86-1.93(m, 1H), 1.98(s, 3H), 2.02-2.11(m, 1H),
2.41-2.45(m, 2H), 2.57-2.67(m, 2H), 2.71-2.78(m, 1H), 2.88- 2.92(m, 1H),
WO BGUIFBEN, 11-1), 6.26-6.28(d, 1H), 6.38-6.40(d, 1H), 6.8 EEGHR0HH2727
7.21- 7.24(m, 2H), 7.27-7.30(t, 4H), 7.34-7.36(m, 4H); LRMS ESI m/z 473
[M+H[" 15 Example 31 5-1(3S)-3-(2
4- Bllﬁtﬂo&b%mdmé(mphﬁnﬁm)smmdIrdlrﬁIWﬁ»@(mettyl{zs't-a 52(t, 1H), 7.20-
2-diphirndshexanaig:, asjdramicks mNel); (RUIEE2 B $62IvkigT Cl 20 The title
compound was prepared from the product of preparation 17 and 4,6-
dichlor ge3§or0|nol using the same method as that described for example

q) after rs an rs, an SU sequen
stlﬁiﬁ‘%&-for an additional 24hrs, to afford an off-white foam in 21% yleld

PCT/182006/002727 90 Example 32
\ -k xy-ohenoxy)-pvrrolidin-1-vll-5-methyl-2
2-dinhenvl-hexanoic acid amide K\ I N3'0 NHZ OH O CI CI 5 The title
coRTFBURYMSE pPaJu AR T ot AR pHIGT Lt b SR A6 AR Gy /%s-cooted
dictsistercaitterspiudingaredatie@PRtaottatial dedehpaasibrne@tnplend
10 29tmyitixitievad dititsd at 0°C to room temperature for 18 hours, The reaction was quenchad
with 0.88 ammonia solution and stirred at room temperature for 90 minutes. The reaction

mixture was extracted with dichloromethane (3x10mL) and the combined organic solution was
dried over sodium sulfafe and concentrated in vacuo. Purification of the residue by column
chromatography on silica ge!, elufing with dichloromethane:methanol:0.88 ammonia, 85:5:0.5,
15 afforded the titte compound as a white foam in 45% yield, 88mg.
TMNMR@A00MHz, CD;0D) 8: 1.01(s, 3H), 1.08(s, 3H), 1.24-1.28(m, 2H), 1.85-1.93(m, 1H),
2.06-2.15(m, 1H), 2.38-2.46(m, 2H), 2.61-2.69(m, 2H), 2.74-2.81{m, 1H), 2.87-2.92(m, 1H),
4,70-4.74(m, 1H), 8.18-8.19(t, 1H), 8.30-8.31(t, 1H), 6.38-8.39(t, 1H}, 7.22-7.26(m, 2H), 7.28-
- 7.31(, 4H), 7.83-7.38(m, 4H); LRMS ESI miz 493 [M+H]"
20
Example 35
5~r(38)-3-{4«Chloro-2~IVEethoxv~nhenoxy)—pvrroﬁdin-i—vl1~5—mathvi—2‘2-diphenv1~hexanoic acid
amide

&

NH,

() ° )

Cl

25  The title compound was prepared from the product. of preparation 17 and 4-chioro-2-
methoxyphenol, using the same methed as thal described for example 33, with stirring for
2hrs and jsolute® SCX cartridge purification fo afford a colourtess gum in 100% yield,
THNMR(400MHz, CD;OD) &: 0.98(s, 3H), 1.02(s, 3H), 1.21-1.25(m, 2H), 1.83-1.90(m, 1H),
2.02-2.11(m, 1TH), 2.42-2.46(m, 2H), 2.48-2 54(m, 1H), 2.62-2.66(dd, 1H), 2.69-2.80{m, 2H),



‘of further triphenyl phosphine (2eq) and diisopropyl azodicarboxylate
(2eq) after both 18hrs and 24hrs, and subsequent stirring for an
additional 24hrs, to afford an off-white foam in 18% vyield. 10
WOIRIGTEBARIMHZ, CD30D) 5: 1.03(s, :é;) 1.09(s, 31-1), 1.1L¢HHA0A3727
1.90-1.97(m, 1H), 2.05-2.14(m, 1H), 2.34-2.49(m, 2H), 2.61-2.67(m, 1H),
2.69-2.73(m, IH) 2.76-2.79(m, 1H), 2.86-2.92(m, 1H), 4.78-4.83(m, IH),
6.85 %6, BH), BOABHN 76T B AGIMHI CHF; 4-800kS 518115 224 [Wik-FR0-
157ERampie, 336-7.29(t, 4H), 7.33-7.37(m, 4H); LRMS ESI miz 473 (M+H]"
5- 1(38) -3-(3-Chloro-5-methoxy_phenoxy)-pyrrolidin-1-vf-5-methyl-22-diph
enklhexagpic aC|d amide No NH3 OOCl Dusopropyl azodlcarboxylate

s (16r°9|%: 8290 %ﬁﬁ%
so no tnp enyl phosp

prep i 0 0. 410mmo|) in tetrahydrofuran (8mL) and the

: i t O to room temperature for 18 hours. The reaction
mixfaee-wag co%entratedcin vacuo and purified using an Isolute SCX-2
cartridge /eluging ith methanaliithen with 2M ammonia in methanol. Basic
i ed in vacuo and the residue was purified by
1 silica gel, eluting with
dlchloromethane methanpl:0.88ammonia, 98:2:0.2 to 94:6:0.6 to afford the

{13 BRAHAL A5, 2 GIERRANER %%m@ 120000, EIMRLAA0 Mo 2
ngﬂ’D{ 835 od GG i 0 2 mnzmu AR Lo
ik %ﬁiﬁg

5-2.49
10 eI e Sy by R S
3. 7%(%035#63@*?@ Wik R 1472 *2@“6 30(t, 1H), 6.41-6.42(t, 1H),
6.5 HNMBLRONIHR, GDIR) BDRBRS. 234, 1-867380 (1. AR5y 883k 9% 1H).
L RAMS-EB(rm/HBE G748t Exbndphe234 ®. 1H), 2.62-2.66(dd, 1H), 2.69-2.80(m, 2H),
5- 14 88)-3((3- Tl oz 055 g dr oMy - hBAS R pHY Olidics gt SHinet2pl7223(m, 2H),
15 2-diobendlthaxansic agid, anideNi) avlMttr@;/ HO Cl

Example 37

20
The title compound was prepared from the product of preparation 17 and the product of
preparation 21, using the same method as that described for example 33, with Isolute® SCX
cartridge purification to afford a white foam in 100% yield.

THNMR(406MHz, CDsOD) B: 0.99(s, 3H), 1.04(s, 3H), 1.23-1.28(m, 2H), 1.88-1.95(m, 1H),

25 2.04-2.13(m, 1tH}, 2.42-248(m, 2H), 2.56-2.63(m, 1H), 2.65-2.70(m, 1H), 2.72-2.79(m, 1H),
|2.88-2.83(m, 1H), 3.85(s, 3H), 4.78-4.81(m, 1H), 6.54-6.57(dd, 1H), 8.67-6.6%(dd, 1H), 7.14-
7.18(t, 1H) 7.20-7.24(m, 2H), 7.27-7.30(t, 4H), 7.33-7.37(m, 4H); LRMS ESI m/z 507 MM



Boron tribromide (1M in dichloromethane, 1.97mL, 1.976mmol) was

added to an ice-cooled solution of the product of example 33 (200mg,

0.395mmol) in dichloromethane (10mL) and 10 the mixture was stirred at
I8 (dastemperature for 18 hours., g’he reaction was queREREE240fR02727

0.88 ammonia solution and stirred at. room temperature for 90 minutes.

The reaction mixture was extracted with dichloromethane (3xIOmL) and

thémmah@&d organic solutlon was dried over sodium sulfate and

chga,matography on S|I|ca gel eIutlng with dlchloromethane methanol:0.88
ammonla 95: 5 0.5, 15 afforded the title compound as a white foam in
; (400MHz, CD30D) 6: 1.01(s, 3H), 1.06(s, 3H),
93(m 1H), 2.06-2.15(m, 1H), 2.38-2.46(m, 2H),
&1(m, 1H), 2.87-2.92(m, 1H), 4.70-4.74(m, 1H),
FTtE, M), 6.38-6.39(t, 1H), 7.22-7.26(m, 2H),
(m, 4H); LRMS ESI m/z 493 [M+H]' 20
OH
55- rfﬁﬁ)ﬂ@c%&!m%@pMﬁ@@&MW@B%&&fWéM!@# WlipetD et Hetnod as
2- %Q!L%Qéda@@?&?@%&ﬁﬁéq amids AM&QDMH%%@ The title compound
O K5 Broge gh Preparajien L alg.d-ghlora;2; o o 5
oxy enol, usm e sa h Bed for € e
w.éh O] 'f&'f') 2He" ﬁ?ﬁ"i’sémt f %@@ciﬁhd?gﬂé Sdﬂﬁ‘ﬁc%n“ﬁ? ifonn 4.
coﬁa‘ij*rﬁé%@ urttinCrYgba (AR d MR ORIHZ 2EE230D)%6) O 48 (53 1.
10 1 GAG7 3pdy 4-21AMBH A M 4p3IME811.90(m, 1H), 2,02-2.11(m, IH),
2.42-2.46(m, 2H), 2.48-2.54(m, 1H), 2.62-2.66(dd, 1H), 2.69-2.80(m, 2H),
WEx268¥ 83438275 PCTRB2006/002727 92 3.73(s, 3H), 4.68-4.73(m, 1H),
6. #5eD 8i6(ihagL BB G el GrSH -G O 2gakH )t 12Parfie3 (M, 2)e-
& %ﬁrak%%hﬁ&'M%&%Jﬁ%&%&b@ LA ST p AP VAT oyl vt 2 LN
s e R e S
noic asl?: e%mﬂ'c'i"ré o T SOHBTIRE \%a&y g%l florfeti
proNSEFBFERANRRIE % o5l thE a4 A &‘S\@aﬁﬁ‘é’rfﬁfé@&??ﬂ@dgﬁﬁ 0210
ex&MIHE SuYelHR SifHSPTaoRismaS Brd WivifeRRiority EGkim 20una C8(2)
chroriratotiaphyighsilich getteititrpinitetiaphine, 1:1:0.05 to afford the fitle
20 acetatemzthamoleanting 0niaB20 Btorespectively. ‘

Example 38
5-1{35)-3-(4-Chlore-3-Hydroxy-phenoxy)-pyrrolidin-1-vil-58-methyi-2 2-diphenyl-hexanoic  acid
amide

OH
25 Ci
iHE\ii\!\R(ﬂr(‘JDMHZ, CD:0OD) & 0.88(s, 3H), 1.04(s, 3H), 1.23-1.27(q, 2H), 1.87-1.85(m, 1H),

2.05-2.13(m, 1H), 2.41-2.47(m, 2H), 2.64-2.60(m, 1H), 2.62-2.66{dd, 1H), 2.71-2.77(g, *H),
2.86-2.90(q, 1H), 4.69-4.74(m, 1H), 6.32-6.36(m, 2H), 7.07-7.08(d, 1H), 7.20-7.24(m 2H),
7.27-7.30(F, 4H), 7.35-7.37(m, 4H); LRMS ES! m/z 493 [M+H]"



94:6:0.6 to afford a white foam in 72% yield. 'HNMR(400MHz, CD30D) 5:
0.96(s, 3H), 1.02(s, 3H), 1.21-1.25(m,2H), 1.83-1.90(m, 11-1),
2.02-2.11(m, 1H), 2.42-2.46(m, 2H), 2.48-2.54(m, 11-1), 2.62-2. 66%
WOPOPIBEF 80(m, 2H), 4.68-4.73(m, 1H), 6.75-6.77(d, 1H), E:6753! é’(’&?ﬂ”
1H), 6.91-6.92(d, 1H), 7.20-7.23(m, 2H), 15 7.26-7.29(t, 4H),
7.33-7.37(m, 4H); LRMS ESI m/z 473 [M+H]' Example 37
5-1(3S)-3-(2-Chloro-3-Methoxv-phenoxv)-pvrrolidin-I-vil-5-methyl-2
2-gipheryshexanoic acid amide KNH2N~ O Cl 20 The title compound
Was|pEeRasekiKen ke RIonkwE:Qf Rrepaation-dhémnd i predusiabic acd
prepgfation 21, using the same method as that described for example 33,
W|th Isolute(r) SC cartrldge purification to afford a white foam in 100%
D30D) 5: 0.99(s, 3H), 1.04(s, 3H), 1.23-1.28(m,
25 2.04-2.13(m, 1H), 2.42-2.46(m, 2H),

25 e;s -2.90(m, 1H), 2.72-2.79(m, 1H), 2.88-2.93(m, 1H),
3.85(5-2H) 1794 61 ), 6.54-6.57(dd, 1H), 6.67-6.69(dld, 1H), 7.14-
7.18¢ 1H) 790-7.24( '7.27-7.30(t, 4H), 7.33-7,37(m, 4H); LRMS

ESI 507 [M+H] WO 20074334325 PCT/IB2006/002727 93 Example
38?ﬁnm??§4)a&oé& By 3:Hvd Qwh% XYrPY s Y YBB-Methdhe, 11y,
2- ‘1'8?‘3@% h%@”?h%% agM %53’-2E % 2699% 1';'-\ S fhegde 4,

compotnd was prepare o ’[he [ t

mékt %371§”1h3? des nt‘?eoﬁi or Xam . '95? o%:j?a? ?§§gr¥1 ﬁ@?@s

yicMBERIvHE (#8ANIHE, cD30D) 6. 1.06(5, 3H), 1.12(s, 3H), 1.31-1.36(m,
10 2H), 1.97-2.05(m, IH), 2.07-2.16(m, 11-1), 2.44-2.48(m, 2H), 2.77-2.96(m,

3HEX8E-8 10(q, 1H), 4.82-4. 87(m IH), 6.43-6. 45(dd 1H), 6.54-6. 57(dd

1HYIFF03-B-Obitko D) etficRy i =

4H); LRMS ESI

/z 493 [M+H] Example 39 & 40 The foIIowmg
pafied from the product of preparation 17 and 2-

chla e , Usi same method as that described for example
33, w s.addition 15 of furtHer triphenyl phosphine (2eq) and
diisoprot aﬂadlcarbo 2q) after 18hrs, and

The product of preparation 20 (150mg, 0.431mmol) in dimethyformamide (3mi) was added
15 drop wise to an ice-cooled solution of sodium hydride (60% dispersion in mineral oil, 52mg,
1.293mmol) in dimethylformamide (iml). After stirring for 1 hour the product of preparation 22
{103myg, 0.646mmol) In dimethylformamide (1ml) was added and the mixture was heated to
60°% for 96 hours. The solution was concentrated in vacuo and partitioned between ethyl
acetate (19ml) and water (10ml). The organic layer was exfracted and washed again with
20 water (10ml), then dried over sodium suiphate and concentrated in vacuo, to afford the title
compound as a brown ofl in 74% yield, 1568mg.
THNMR(400MHz, GDs0D) &: 1.03(s, 3H), 1.08(s, 3H), 1.44~1.49(m, 2H), 1.80-1.97(m, 1H),
2.12-2.21{m, 1H), 2.50-2.82(m, 3H), 2.74-2.83(m, 2H), 2.87-2.91{m, 1H), 3.74(s, 3H), 4.51-
4.84(m, 1H), 6.83-6.85(dd, 1H), 8.93-7.00(m, 2H), 7.25-7 42{m, 10H); LRMS ESI m/z 489
25 [MeH]T

Example 42

~pyrrolidin-1-yll-5-methyl-2.2-diphenyl-hexancic _acid



subsequent stirring for an additional Mrs. Crude material was purified by
column chromatography on silica gel, eluting with ethyl acetate:
methanol:0.88ammonia, 98:2:0.2 to 94:6:0.6, to yield a mixture of

WRHitiedtiErs that were separated by HPLC on a Luna CS(ZCAERAR06/002727

10

15

20

column, eluting with acetonitrile:water:diethylamine, 1:1:0.05 to afford the
titte 20 compounds as white solids in 12% and 1% yield respectively.
Example 39

éXanoic acidsamide Ju3 /1", O OH 25 Cl 1IHNMR(400MHz,

CD30D) BQ.9%(s, 3H), 04(% 3H), 1.23-1.27(q, 2H), 1.87-1.95(m, 1H),
(mU1H), 2.4 @ m, 2H), 2.54-2.60(m, 11-1), 2.62-2.66(dd, IH),

I7(a, 1H), 2.86-2906(q, 1H), 4.69-4.74(m, 1H), 6.32-6.36(m, 2H),

7.07-7.09(d, 1H), 7.20-7.24(m 2H), 7.27-7.30(t, 4H), 7.35-7.37(m, 4H);

L RRASHE SIPRP MOS0 eARRe B0 oratysies 2xrmriert(BiIdNe 5ome methad as

E*Wrﬁ;@d for example 2. The crude compound was purified by column chromatography

5-p3Bip-Ba€R-<Dlilareib ditvidrameplranabanesealithrvdia/ bBsmet ki rd a white
2-timhenebiagranoic acid amide JIN3 NH G 5 OH 'HNMR(400MHz,
CRBQUR 0% (Got). 5L -OME, )1 bd- %6(%12?} g, 202" ile%qwé{nk“

2, Q%?Zz%é&msw)z 21 % 49&(“2%5'); & %3 620n, b

e O

Z34 Bﬁ(m 4H), 50? M+

J(3R) 3 (3 -Chloro-2- Methoxy phenoxv) pvrrol|din-I-vII-5-methyI-2

2 ma#&hexanenltrlle /INa\IONO
3-Chioro-2-Hydroxy-phenoxy)-pyrrolidin-1-

-8-methyi-2 2-diphenyvi-hexanoic  acid

The title c:ompound was-prepared from the product of example 42, using the same method as
that described for example 34, fo afford.a white foam in 85% yield.

’HNMR({QOMHZ, CD,0D) &: 1.05(s, 3H), 1.09(s, 3H), 1.28-1.32(m, 2H), 1.89-1.88(m, 1H),
2.03-2.13¢m, 1H), 2.42-2.46(m, 2H), 2.59-2.67(m, 1H), 2.70-2.75(m, 1H), 2.81-2.83(m, 2H), -
4.84-4.88_{m, 1H), 8.66-6.70(t, 1H), 8.77-6.79(d, 1H), 6.88-6.91(d, 1H), 7.21-7.25(m, 2H),
7.28-7.32(, 4H), 7.35-7.37(m, 4H); LRMS ES| m/z 493 [M+H]"

Example 44

acld amide



ci The product of preparation 20 (150mg, 0.431mmol) in
dimethylformamide (3m1) was added 15 drop wise to an ice-cooled
solution of sodium hydride (60% dispersion in mineral oil, 52m

WP 293f#B1) in dimethylformamide (%ml). After stirring for i ﬁ(?&ﬁﬁ%ﬁmm’m

10

15

20

product of preparation 22 (103mg, 0.646mmol) in dimethylformamide

(Iml) was added and the mixture was heated to 60c for 96 hours. The

solitokitiwassweritentratedimaRb BN B atidetieof berairetyl Hdethte
(1ambtrghsavddar (&BmheThreorgeimd keydeidesekiddiedand svashet the
agadaganti20rmnateniifmphotpainedrias everisogdiosyl artpbate gtk (2eq) after -
Comﬁ@féﬁég%m@%nﬁ% affordins ditbes £ompasmdam & biwyrieil in 74%
y'e‘ll%ﬂré FotnLINMB 90%'@'(% QP%QEZQ Q.- Q3051 Sk, 8(%5%)2(”1 14),

14448 I, {E%,Té(@ %)9 Ens ) 21:5%5 f}"z )ze?s z%a?%%‘z?wn

), 3. 74

o A AR O] 6345 6 s 17*)45 N TR
48936t 4N)-7-30 E%‘fﬁpﬁ@M S APCI m/z 487 [M+H]'
5-[(3R)-3-(3-Chloro-2-Methoxy-phenoxv)-pvrrolidin-l-yll-5-methyl-22-diphe
nyEkexanaic acid amide WO 2007/034325 PCT/IB2006/002727 95 \1 O
" Nb=A 2050 Fhedilmeampaunckvas-pieipaneids iretythe produchefexample
41,48ing the same method as that described for example 2. The crude
compound was p rlfled by column chromatography on silica gel, eluting

' , thanol:0.88 ammonia, 95:5:0.5, to afford a white
MR(400MHz, CD30D) 6: 1.00(s, 3H), 1.05(s,
3-1.96(m, 1H), 2.07-2.16(m, 1H), 2.41-2.46(m,
42.77(m, 2H), 2.86-2.92(m, 1H), 3.75(s, 3H),
dd, 1H), 6.96-6.99(m, 2H), 7.21-7.25(m, 2H),

Example 43

5-((BR#R- @n@@ﬁﬁ%ﬁ"ﬂﬂf% RAERE IRk 69 |HiRakndh etk Droduct of
2'%%?%4&“%%% ﬁgiQaW%M % Falescrived for example 33, to afford the
product as a colourless gum in 100% yield.
LRMS ES! m/z 491[M+H]"

Example 46
5.1{38)-3-(3-Fluora-5-Hydroxy-phenoxy)-pyrrolidin-1-y-G-methyl-2 2-diphenyl-hexanoic _acid
amide

QO

CH

The fitle compound was prepared from the product of example 45, using the same method as
that described for example 34, with the addition of further boron tribromide {1M in

35  dichioromethane, 4eq) after 3 hours, and subsequent stiring for 2hrs. Crude material was

purified by column chromatography on silica gel, eluting with ethyi acetate:methanci:0.88
ammonia, 98:2:0.2 to 94:6:0.6 to afford a white foam in 35% yield.

THNMR{400MHz, CD;0OD) 8: 0.99(s, 3H), 1.04(s, 3H}, 1.21-1.26(m, 2M), 1.82-1.90(m, 1H),
2.05-2.14(m, 1H), 2.39-2.45(m, 2H), 2.54-2 83(m, 2H), 2.68-2.75(m, 1H), 2.82-2.87(q, 1H),



NH2 OH cl 15 The title compound was prepared from the product of
example 42, using the same method as that described for example 34, to
afford!a Wgsite foam in 65% yield. 'HNMR(400MHz, CD3OD)§Q;E:]TQ %%;, 02727
VAU 3H), 1.28-1.32(m, 2H), 1689-1.98(m, 11-1), 2.03-2. B%m, 14
2.42-2.46(m, 2H), 2.59-2.67(m, 1H), 2.70-2.75(m, 1H), 2.81-2.93(m, 2H),
4.84-4.88(m, 11-1), 6.66-6.7%t, 1H), 6.77-6.79(d 1H1) 6.88-6.91(d, 1H),
s LS A R ey e T
A9BWFARR EveaMpld A 5-((3S)-3-(3-Hvdroxy-2
5-dimethyl-phenoxv)-pyrrolidin-1-yll-5-methyl-2 2-diphenyl-hexanoic acid
anfgenkié 47N \ O O NHZ 25 WO 2007/034325 PCT/IB2006/002727 96

5 The,tile- compeuRdbwatRinpayeshiiom tieduadudtaharepazaligsniiz and
2,5%4dimgthyiresorcinol, using the same method as that described for

diis late (2eq) after 18hrs, and subsequent stirring for
1h wn foam in 58% yield. 5 'HNMR(400MHz,

CD 0.99(s, 3H), 1.04(s, 3H), 1.24-1.28(m, 21-1), 1.85-1.92(m,
11-1), 0(m, 1H), 2.20(s, 3H), 2.41-2.45(m, 2H),

2.56 ) m, 1H), 2.86-2.93(m, 11-1), 4.67-4.873(m,

+4(s, 11-1), §.24(3 1 134)77.20-7.24(m, 2H), 7.26- 7.30(t, 4H),
7.33-7.37(m, 4H); LRMS APCI m/z 487 [M+H]' 10 Example 45 5-f(3SL3 (3
FIbeo iR RStRRY0Y -fitie PRORY R TRTB I eRnR PAyAt DirAERRfAUSN 20 and the product of
2-aipphaaidn P xasimichaciahitlCetmi/a 08 disTiveditie sampsotihdlwassidue was
10 prepafetbiremrbhepsodgtphpse pacatiensLing ndttbienprocemtef. rkhano!:0.88
Prepaations2se s grhe: e dMeiiethasthaidescribed for example 33,
1o AifQrd MARLOBHH B2 CHIRUERSS SHMAn) 10D Yigld JLRMS RS 1)
49%. 55?( :E r,nﬂ@-élgz;%% 2H), 2562620 1H), 26727000, 1), 275281(c, 1H),
> Gl i IR e et U o, e
15 7.42(m, 10H); LRMS APCI m/z 523 [M+H]"

Example 48
3-Methoxy-5-trifluoromethyl-

20
The title compound was prepared from the product of example 47, using the same method as
that described for example 2, to afford product a colourless gum in 83% yield.
'HNMR(400MHz, CD,OD) &: 0.88(s, 3H), 1.02(s, 3H), 1.20-1.25(m, 2H), 1.82-1.89(m, 1H),
2.08-2.17(m, 1H), 2.38-2.48(m, 2H), 2.49-2.59(m, 2H), 2.66-2.72(g, 1H), 2.81-2.86(m, 1H),

25  3.80(s, 3H), 4.76-4.81(m, 1H), 6.58-6.60(g, 1H), 6.64(s, 1H), 6.74(s, 1H), 7.18-7.36(m, 10H);
LRMS APC! m/z 541 [M+HT



“@ﬂi@ Wlth the addition of further boron tribromide (II\/{, ﬁé
0

10

15

20

25

amide /N O NH3 O F OH The title compound was prepared from the
product of example 45, using the same method as that described for
romethane 4eq) after 3 hours,gand subsequent stirring for 2 0?56/092727
Crude material was purified by column chromatography on silica gel,
elutinlg with ethyl acetate:methanol:0.88 ammonia, 98:2:0.2 to 94:6:0.6 to
af |te foarréln 35% y|eId HNMR(4OOMH]z CD30D) 6_ 0. 99(s 3H),

2, 39@45@@#%&2 54-2.63(m, 2H), 2.69-2.75(m, 1H) 2.82-2.87(q, 1H),
WO 2007/034325 PGT/|B2006/002727 97 4.66-4.71(m, 1H), 6.02-6.11(m,

3H) ), 7.27-7.31(t, 4H), 7.33-7.36(m, 4H); LRMS APCI
m/z le-47 5
5-1(3R)- fifluoromethyl-phenoxv)-pvrrolidin-1-y11-5-methy

was fpregared fron™E proawct of preparation 20 and the product of
preparation 24, usigg the sané method as that described for example 41,

residue was, 10 purifie olu hromat silica
J"?" AR 08 BUSs 0% FANB, DRIl A 58 Hhon
FBW BURERPS Y, Didligd %ﬁﬁ'f«’h’ﬁ&ﬁ@ﬁﬂhlﬂf €H%6D) S: 1.03(s, 3H)
1 dﬁd&”%ﬁ?%ﬁ&%@@m O3, PrgvI1LED (AR 1 HER- 12 A 2B (41HTm. 1H),
2.295284(m, "D 2- 38367216 Zfth 2184 GBE T ZHY G892 FB(a2 T75- 2. 81§ Y H),
2.8 72498 (m, 1), X8O (13 1)), 4 8264285(HYLEF0G&.6 16s, 1)), /R B 7.3 (L H)),
6. 74, 3ok 41D, 244 584 26 LK S EARMSs ARG/ 523 [M+H]' Example
48
g@iﬁ%@?‘g@ Methoxv-5-triflucromethyl- phenoxy) pvrrolidin-1-yll-5-methyl-

E ? ﬂ#\!huo%xg R}lo ﬁo Re%omxv -oyrrolidin-1-yll-5-methvi-2, 2-diphenyl-hexanoic _acid
amide

el
Foo

" The title compound was prepared from the product of preparafion 17 and the product of

preparation 28, using the same method as that described for example 33, with the addition of
further triphenyl phosphine (2eq) and diisopropyt azodicarboxylate (2eq) after both 16hrs and
1 7his, with subsequent stirring for an additional 1hr and Isolute® SCX cartridge purification to
afford a pale brown foam in B6% vield,
"HNMR(400MHz, CB:;ODI} 8: 0.88(s, 3H), 1.03(s, 3H), 1.21-1.26(m, 2H), 1.82-1,89(m, 1H),
2.04-2.13(m, 1H), 2.37-2.47{m, 2H), 2.52-2.62(m, 2H), 2.68-2.74(q, 1H), 2.81-2.85(m, 1H),
3.79(s, 3H), 4.89-4.73(m, tH), 6.28-6.32(m, 1H), 6,52-6.56(dd, 1H), 6.80-6.85({dd, 1H), 7.20-
7.24(m, 2H), 7.26-7.30(t, 4H), 7.33-7.36(m, 4H); LRMS APCI m/z 491 [M+H]"

Example 51
5-(38)-3-(2-Flucro-3-iMethoxy-phenoxy)-pyrrolidin-1-vi}-5-methyk-2 2-diphenvl-hexanoic  acid
amide




wB. 3

10

5

20

25

Na ~O NH, 00 20 The title compound was prepared from the product of
example 47, using the same method as that described for example 2, to
afford product a colourless gum in 83% yield. 'HNMR(400MHz, CD,0OD)
éé%ﬁ,”éH), 1.02(s, 3H), 1.20-1.25(m, 2H), 1.82-1.89(m, FFJ/1B2006/002727
2.08-2.17(m, 1H), 2.39-2.46(m, 2H), 2.49-2.59(m, 2H), 2.66-2.72(q, 1H),
2.81-2.86(m, 1H), 25 3.80(s, 3H), 4.76-4.81(m, 1H), 6.58-6.60(q, 1H),
6.64(s, 1H), , K1), 7.18-7.36(m, 1GH); LRMS APCI m/z 541
034325 PCT/IB2006/002727 98 Example 49
-(3-Aydroxy-5-tfifluoromethvl-phenoxv)-pvrrolidin-I-kl-5-methyl-2
eX&hoic acidamide \ 1 O NH, 00'F OH F 5 The title
S preparm the product of example 48, using the same

] &s that described-for example 34, to afford a colourless gum in
40% yield. 'HNMR(4OOMHz.'(fD30D) 6: 0.99(s, 3H), 1.04(s, 3H),
1.22-1.27(m, 2H), 1.84-1.91(m,"1H), 2.08-2.16(m, 1H), 2.38-2.47(m, 2H),
2 5 Mg IRTP R, w8 Rropasoframy ot o (prepatetion 477304 18 (produat- 9,
6.45reB(t 26, H}in B2 BrES(wiibhis 6:8CB:01Ls fot kRanmB B/ vath(ing, Kiijipntd
7 . Rifthé: 3(ierd HbhodrBike/ B6Y Emd it hploRMSo A b kb2 dq] Mk HiotE x@me pler
50, bt 38)-Srk el iaraiMathoxmahenex IR st ack vhlrRrngtdsdon to
2-ghpRenuhexaneicacikb-pmide \ INQ O NH2 OO0 15F ~. The title
comanashias BSRRTe S the, Arasuchel PeRasaliond7 And e, 1),
prggﬂgﬁg{m, 1H), 2.40-2.45(m, 2H), 2.51-2.56(m, 1H), 2.62-2.65(m, 1H), 2.68-2.74(q, 1H),

2.82-2.86(m, 1H), 3.83(s, 3H), 4.74-4.78(m, 1H), 6.53-8.57(t, 1H), 6.66-6.70(¢, 1H), 6.93-

6.98(td, 1H), 7.20-7.24(m, 2H), 7.27-7.30(t, 4H), 7.33-7.38(m, 4H); LRMS APC! m/z 491

IVHH]

Example 52
5-[(38}-3-{4-Fluoro-3-Hydroxy-phenoxy)-pyrrolidin-1-vil-5-methyl-2 2-diphenyl-hexanoic  acid
amide :

OH

The tifle compound was prepared from the product of example 50, using the same method as
that described for example 34, with sliring for 3 hours and purification by column
chromatography on silica gel, eluting with ethyl acetate:methanol.0.88 ammonia, 98:2:0.2 fo
94:8:0.8. to afford a white foam in 52% yield.

"HNMR(400MHz, CD,0D) &: 0.89(s, 3H), 1.04(s, 3H), 1.22-1.27(m, 2H), 1.82-1.90(m, 1H),
2.03-2.12(m, 1H), 2.38-2.48(m, 2H), 2.55-2.64(m, 2H), 2.70-2.768(q, 1H), 2.83-2.87(m, 1H),
4.6-4.89(m, 1H), 6.19-6.23(dt, 1H), 6.38-6.40(dd, 1H), 6.85-6.90(dd, 1H), 7.21-7.25(m, 2H),
7.27-7.34(, 4H), 7.33-7.36(m, 4H); LRMS APCI vz 477 [Mi+H]"

Exampie 53

E-{(38)-3-(2-Fivioro-3-Hydroxy-phenoxy)-pyrrolidin-1-yil-8-methy|-2 2-diphenyi-hexanofc  acid
amide




preparation 25, using the same method as that described for example 33,
with the addition of further triphenyl phosphine (2eq) and diisopropyl
ylate (2eq) after both 16hrs and 17hrs, with su s

W?tzl%%%%%n additional 1hr and Isolyg(r) SCX cartridge purlf:elqﬁ} 805G

afford a pale brown foam in 86% yleld 'HNMR(400MHz, CD30D) b:

0.98(s, 3H), 1.03(s, 31-1), 1.21-1.26(m, 2H), 1.82-1,89(m, 1H),

2.04-2. -2.47(m, 2H), 2.52-2.62(m, 2H), 2.68-2.74(q,

A N H 3.79(s, 31-1), 4.69-4.73(m, 1H), 6.28-6.32(m,

B 5 56£‘dd 1H), 6.90-6.95(dd, 1H), 7.20- 7.24(m, 2H), -
7.26-7. 30 (1,4 27 33-7,36(m, 4H); LRMS APCI m/z 491 (M+H]' 25

-Iphenoxy) pvrrolidin-1-v11-5-methyl-2

2-Biphenyl-hexanoic acid amide WO 2007/034325 PCT/IB2006/002727
99T HHeIRIIPLL WA iRMB RSN VR B a B ORI ARG Priaties

of Brépisratise 17 avemme proddbt SirptefaratioH 2 e e sk s abecolumn
methiothtegrehat desdither!foridivamiite 38 wittethoetivdtionodnifuri§er0.2 to

5 triphemys phosphinetéien) andtiisapropyl azodicarboxylate (2eq) after
bothrkfiscand, To,0ms5:With &Ibspaue, 3timring4fgmm,azm,itimal .ﬂarnandn,
(SolgleF5ex GAIIAgE. @H&f'@@y%@z affarda nade.yellaw fopm-RBa%G 1+

© Yielg, E'é\lgl' ggPOME' g )6653%“%%' 18 1h.ah-0855: 5?!:5) 6158% 35&06 %,

2%? 72?25 ”I%’ ﬂz 524 bz'aéﬁiz%%g((r”n % 3(s, 3H)

0 4.74-4.78(m, 1H), 6.53-6. 57(t 1H), 6. 66 6.70(t, 1N), 6.93 10 6.95(td,

11@.’7’*@%@7 24(m 2H) 7.27-7.30(t, 4H), 7.33-7.36(m, 4H); LRMS APCI
enplexy Pyrrolidin-1-yil-5-methyl-2 2-diphenyl-hexanoic acid amide

droxy-phenoxy)-pvrrolidin-1-vil-5-methyl-2
id 15 amide $¢(NH.N OH F The title compound

foam in 52% y|eId
4M Hydrochloric acid in dioxane (3ml) and water (0.3ml) were added to the product of

15 preparation 29 (85mg, 0.188mmol) and the resuliing solution was stirred at 60°% for 20

minutes. The reaction was coocled to room temperature and partitioned between ethyl acetals
{20ml) and saturated sodium hydrogen carbonate solution (10mil). The aqueous layer was
exiracted and washed with ethyl acetate (2x10ml) and the combined organic layers dried over
sodium suiphate and concentrated in vacuo. The residue was purified by column
20 chromatography, eluting with ethyl acetate:methano!:0.88 ammonia, 87:3:0.2 to 95:5:0.5, to
afford the title compound as a colourless gum in 51% yield, 44mg.
THNMR(400MHz, CD,0D) 6: 0.89(s, 3H), 1.00(s, 3H}, 1.24-1.28(m, 2H), 1.74-1.81(m, 1H),
1.87-1.94(m, 1H), 2.40-2.44(m, 2H), 2.49-2,58(m, 2H), 2.61-2.87(m, 1H), 2.71-2.76(m, 1H),
3.98-4.03(m, 1H), 436(s, 2H), 6.67-6.69(d, 1H), 6.74-6.76(m, 2H), 7.00-7.13( 1H), 7.22-
25 7.26(m, 2H), 7.29-7.32(1, 4H), 7.35-7.38(m, 4H); LRMS ESI m/z 473 [M+H["

Example 55




'HNMR(400MHz, CD30D) 6: 0.99(s, 3H), 1.04(s, 3H), 1.22-1.27(m, 2H),

1.62-1.90(m, 1H), 2.03-2.12(m, 11-1), 2.38-2.46(m, 2H), 2.55-2.64(m,

2H), 2.70-2.76(q, 11-1), 2.83-2.87(m, 1H), 4.6-4.69(m, 11- 2;
WQABTESHA, 11-1), 6.38-6.40(dd, 1k, 6.85-6.90(dd, 11- 1)EF DA

2H), 7.27-7.31it, 4H), 7.33-7.36(m, 4H); LRMS APCI m/z 477 [M+Hj" 25

Example 53

5- f(SS) -3-(2-Fluofot3- droxv phenoxy)-pvrrolidin-1-vI1-5-methyl-2
2-diphenvl-hexagnoit amide WO 2007/034325 PCT/IB2006/002727
10 A+ OH The?nd was prepared from the product

9, using the same | ,--o as that described for example 34,

' 1-@5&@\1 Bd)idd @S disdd)sich %Mﬂ({ﬁm 12[311)9 ]3883&33915@55 édelggi portionwise o
2.04-2130M e 1ttt Ls2u (Shaddtl )of2 8288 Mis 1l )a @ GG-Rnkbimin Li)-
2. Z%e%hg%( i:lwl_llElé &@ﬁ_)z el Ehifhed 3w%s77(s€%d1"é) 6°§8'f§'42(th§1];91 3

5 g Lfn}oge}'l%&]brﬂﬁd% %29 é? ngWaZ gw% {% %M)rr v\%z sl i #hbhars,

'PhB enched with water,
5- f{@ﬂ?g?h@m ETAE ntzmzzsioxyfq rro‘loalnnf ﬁ“@s nh%ﬁ 5
o FPBIRIH YRGS ST ISR eSS BT P BT R ERT
diexaetesiiraind BB Wik SSERIBEU GRS PRSI c Bt ofey! acetate
preparatioNi20o@8ines Ore@Brentatity aael dried resuIsvdsotufidh opaseatRiedn
10 at\Gem fandfe misiuie svak herfieactioniwaschooledgterhgom stieapelatufioganith
pastitionachbelwesn Ribylaceiate 3R )itnesaiunatac sedibixmyrogen
a\{iggnate solution (I0ml). The aqueous layer was extracted and washed
Rﬁiat%é%%%"% dén? Pem,b'%d10m@1fenlazﬁfs1%e1daaxer1H)
sodlum afe an d oncer%ra“tg 2|%¥ J!m he resid u%wgietq @
Chrfgmadf ‘Iutlng with'ethyl acetate: anol-0.8
13 an%r%'ﬁlzi“@)ﬂé?&f% 5"3 HMiSTafford the title compound asa
colourless gum in 51% yield, 44mg. 'HNMR(400MHz, CDBOD) 5: 0.99(s,

SI-ELMQ 3H) 1.24-1. 28(m 2H) 1.74-1. 81(m lH)
5-{{3S)-3-{3-Hydroxybipheny-3-ymethoxyipvrrolidin-1-yi-5-methyt-2 2-

diphenylhexaneniirile

o;{w*

[1, 1-Bis{diphenylohosphino)ferrocene]palladium(ll) chloride (16mg, 18umol) was added to a

solution of the product of example 55 (205mg, 0.38mmoi), 3-hydroxyphenyiboronic acid
(106mg, 0.77mmol) and sodium carbonate (81mg, 0.77mmol) in tetrahydrofuran (SmL) and
water (1mL) and the mixture was heated under reflux for 16 hours. The coofed reaction
25 mixture was then concentrafed in vacuo and the residue was purified by column
chromatography on silica gel, eluting with ethyl acetate:methanol, 98:2 o 98:4, to afford the
fitle compound in 25% yield, 51mg.
THNMR(CDOD, 400MHz) & 1.04(s, 3H), 1.06(s, 3H), 1.46-1.52(m, 2H), 1.82-1.90(m, 1H},
1.86-2.03(m, 1H), 2_50-2.5‘5(m, 3H), 2.87-2.80(m, 3H) 4.08-4.13(m, 1H), 4.52(s, 2H),



1.87-1.94(m, IH), 2.40-2.44(m, 2H), 2.49-2.58(m, 2H), 2.61-2.67(m, 1H),

2.71-2.76(m, 1H), 3.98-4.03(m, 1H), 4.36(s, 2H), 6.67-6.69(d, 1H),

6.74-6.76(m, 2H), 7.09-7.13(t, 1H), 7.22- 25 7.26(m, 2H), 7.29-7. 328 ;
WO W7 AH); LRMS ESI m/z 47 ]30 M-+H] Example 55 bz GI027H7

5-f(3S)-3-f(3-Bromobenzvl)oxylpyrroli

yfl-5-methy-2,2henyihexanenitrile WO 2007/034325 PCT/1B2006/002727

1 (B176@H 3 1 3TORE " O BA5N, 30WUA-h T Hb (od7dipesiGhin ififdefad-

oil 489 mg; Risramolpwzivadded portionwise to an ice-cooled solution of

the product of preparation 18 (1.3g, 3.74mmol) in N,N- dimethylformamide
A4yd the mixture was stirred at OC for 1 hour. 3 5

) [ - .%ﬁ,’g_%m{myture was
stifred Tor to 25C. The reaction

) onedhetwegnethyl acetate (50OmL) and

wa 3QnL). The aqueous la @ as separated and extracted with ethyl
aceta e (4x3@mL). The combined organic solution was dried over sodium
0 cenﬁated |n 10 vacuo and the residue was purified by column

100:0 to afford the title compound a brown oil i in 0% eId
HR AR &m&sﬁfg PHY spféﬂ? 7 GREP3), Y 'T%%%mwf‘d
1. wugfeswq Frpihed ep3hot desgibed fay SxaTIgiersE A6 9695) BB %k 3H),
4 CNERFORMHE ) CR:@BY i, 21, PHIST. 1857 B0(hS A FHM. RIS - KEIB 2.
10 51:8siM:Ebijt, Etpmple B8m, 1H), 2.82-2.93(m, 3H), 4.08-4.13 & 4.13-4.18(2am, 1H), 445
5-§38)-3xr634Hy droxy bimherapy3sieratbione pia [plidif-1-vi}-5-methyl-2 2-
diohenyl hexanenitrile OH CH3 H3C N=O N 20
1 éxaﬁl g%@henylphosph|no)ferrocene]palladlum(lI) chloride (16mg,
fl mple 55 (205mg,
mmol) and sodium

The titté compound was prepared from the product of example 55 and 2-
hydroxyphenylboronic acid, using the same method as that described for exampie §6. The
crude compound was purified by column chromatography on silica gel, eluting with ethyl
20 acetate foliowed by dichloromethane:methancl, 95:5, to afford the desired product as paie
brown foam in 61% yield.
THNMR(CD,0D, 400MHz) &: 1.03(s, 3H), 1.07(s, 3H), 1.47-1.53(m, 2H), 1.83-1.90(m, 1H),
1.94-2.03(m, 1H), 2.50-2.55(m, 2H), 2.57-2.64(m, 1H), 2.69-2.83(m, 3H}, 4.00-4.14(m, TH},
4.51(s, 2H), 6.85-6.89(m, 2H), 7.14(m, 1H), 7.20-7.46(m, 14H), 7.51(s, 1H); LRMS ESI m/z
25 B29M-HT

Examglo 589
inhepvihexanenitrile



chromatography on silica gel, eluting with ethyl acetate:methanol, 98:2 to
96:4, to afford the title compound in 25% yield, 51 mg. 'HNMR(CD30D,
400MHz) 6: 1.04(s, 3H), 1.06(s, 3H), 1.46-1.52(m, 2H), 1.82-1.90(m, IH),

WOGBIZO47A, IH), 2.50-2.55(m, 3H), 2.67-2.80(m, 3H), 4.08- Eq%*{ﬁ%ﬁfimﬂﬁﬂ
4.52(s, 2H), WO 2007/034325 PCT/II?S%‘OOG/OOZ?Z? 102 6.76(dd, 1H),
7.01(m, IH), 7.05(d, 11-1), 7.20-7.24(m, 11-1), 7.27-7.42(m, 12H), 7.48(d,
11-1), 7. 54(s 1 ﬁ@gﬁ ESI m/z 529[M-H]' Example 575

5-[( [ ethqxy)pyrrolidin-l-vll-5-methyl-2

2-d EX3 enltrlle Cﬂ%ﬁ The title compound was prepared
fromthé p 6dyct of example 55 nzeneboronic acid, using the same
metho { thattlescribed for example %r6 as a green gum, in 54% yield.

1.94-293(M, 2H), 10 2.52-2.56(m, 21-1), 2.70-2.77(m, IH), 2.82-2. 93(m,
3H3pdLOBRMdAB: &5 BsdebB(Lrmitiktd) ot 45 MEBMn(@xrs2idded portionwise to
7. 26 Tc8-34Bld] 961 )ik RV $hA Rlcdudt/ 25 ME divititn)' fexammme, S859mmol) in NN-
S-({Rirdrbtdatiie daxy BiRhaO ¥hidod) e theed i rohig. 4-Bromobenzyibromide
51 ][2¥Bm% m%m%&;%ua@ag@c}%'hﬁ@(%ﬁ&gr% “Qedl_lf%p I! hogrp dilcml gh%e

“t'? Com ound was prepare e reé‘c)éé‘ntm% roduc éqo examéo e pand 2 el
enyl oronlc acid, using the ast at descri 3

exﬁ?ﬁb‘?& @8’*[%@8%%‘8 E‘S}?{B’oﬂnﬁgﬂ?&% %Eﬁﬁ’féﬂ) L8R pnd the mixture was
chr§RaBigREphiFBRPEliten i GIUHE ViR y@d&éf&f*édfwaﬁe?&doﬁpdmm
dichididm(fdth gisesrseniambierg b 288 dvid rametussi redeprdfieictinisgiald hour,
10 browthefcaimpimighAtbyislde (EHRIMRGIDBO@Dya4C0NAHZ6hel nB(s; Bid)stirred for
1.0 (SoudH 3t o Iehpbratudd )Tk 832480 (At \vad . 8én2 Ql30BRed Hith water,
2. 3084l iR The - b AOAH Moud Jeddud B 12 BRMEY RN oA B8y ddi50mL)
11311)i’wét§]&§§m é:}hé @%I@C%&'@ Zrél‘e%\(r@melijo\%) ’SZd%Q\ Zuﬁfggn}m’\lt%kpated
200 an?i t‘ie i su:lue L'il 11 Qog %ﬁ‘r eb - pcartn?age éﬁiﬁ% w;{ Wganal
romo enzyl)oxv o \' met -diphenvihexanenitri
20639?6@%{&)2\% M%T%@Mi fractions were evaporated vnder reduced
pressure and the residue further punﬁed by column chromatography on silica gel, eluting with
dichloromethane: methanol:0.88 ammonia, 95:5:5 to afford the fille compound as a pale
orange gum. ’
THNMR(400MHz, CD,0D) & 1.02(s, 3H), 1.05(s, 3H), 1.40-1.53(m, 2H), 1.77-1.85(m, 1H),
20 1.93-2.02(m, 1H), 2.50-2.55(m, 3H), 2.64-2.78(m, 3H}, 4.03-4.08{m, 1H), 4.42(s, 2H), 7.23(d,
2H), 7.28-7.44(m, 12H); LRMS APC] miz 518 [M+H]"

Example 60

25

1,1"-Bis{diphenylphosphino)}ferrocene]palladium(ll) chloride (12mg, 14umol) was added to 2
solution of the product of example 5% (150mg, 0.28mmol}, 3-hydroxyphenylboronic acid
{80mg, 0.58mmol) and sodium carbonate (62rg, 0.58mmol) in tetrahydrofuran (6.5ml.) and



CH3 1 H3CN~"~~0\ 1 I/ Br N Sodium hydride (60% dispersion in mineral
oil, 35mg, 0.88mmol) was added portionwise to an ice-cooled solution of

Wgtgﬂpr@gggg of preparation 18 (205mg, 0.59mmol) in N,N-  periam2006/002727

IO.T

15

20

25

dimethylformamide (5mL) and the migture was stirred for 1 hour.
4-Bromobenzylbromide 5 (220mg, 0.88mmol) was added and the mixture
wasSlted for.3 Nours, llewing s lemagralie 10,1se 0 A8C-The, 4.
reaction mixture was then re-coole &r Sodium hydride (50%
R e o T oo e B0
e T A D W/s‘\ﬂ%fP*’ie}qﬁw@ TR FRRRIAL (ralde reaction
restdgiedves CBarmdnseriiany ydeeks (eBhoitis seidiontizs nakied| 81, column
298rergatdgpm mot)iveasiaddied Wit dicigtirnimgh foe: hdieun): 4. 66fartinenia, 100:0:0
4-hrassobenzibamnide (ARG £.88mme\iasm addedyandtheymixture
wagsded-iek33 frurs at room temperature. The reaction mixture was
then quenched with water, concentrated in vacuo and the aqueous

res ngaa [@@s partitioned between ethyl acetate (50mL) and water (30mL).

anic la er was sepa ated drred over sodrum sulfate concentrated
-3-[(3-Hydroxybiphenyl-2-vhmethox ~yil-5-mathu X8 am:de

basic fractions w porated under reduced pressure and the residue
©6 s on silica gel, eluting with

di hahe: metharfl:0.88 ammontia, 95:5:5 to afford the title
: HNMR(4OOMHZ CD30D) 6: 1.02(s,

.55(m 3H) 2.64-2. 78(m 3H) 4.03-4. 08(m 1H) 4. 42(s 2H)
), 7.28-7.44(m, 12H); LRMS APCI m/z 519 [M+H]' Example 60
5- T8IV (@ oHtytivexpisipneifydnthe imdthio ehaymre Fdindiny ipSsaetingiRas
25helipherveh exaranits e ££ bl SiddBEs Nub @ N% Qbt.

1, ¥ nRir(@ipharyiphospbinaderresenelpaliagiumilh) shlorids (ledmasm, 1H),

14pmel) Srﬁ)dgﬂ,g ifhﬁmsﬂll-it@ 'ih%fzt&{% p{r%dk'% Qfa e 9458(&1595“976-

0.2950n0}, rg hepyibaren ﬁ 4509, 9 'RS’ ogium,

g#ﬁg%% Zg?qs?@ mmol) in tetra ydrofuran (5. 5mL) A WO
2 § 006/002727 104 water (ImL) and the mixture was
heated under reflux for 18 hours. Further 1,1'-

Example 62

The fitle compound was prepared from the product of example 85 and 4-
hydroxyphenylborenic acid, using the same method as that described for example 56, The
crude compound was purified by column chromategraphy on silica gel, eluting with ethyl
acetate. The appropriate fractions were evaporated under reduced pressure and the residue
was further purified by column chromatography on  sllica gel, eluting  with
dichlaromethane:methanol0.88 ammonia, 98:2:0.2 to 98:8:0.5, io afford the desired
compound as & pale brown gum In 78% yisld.



bis(diphenylphosphino)ferrocene]palladium(ll) chloride (12mg, 14pmol)
was added and the mixture was heated under reflux for 6 hours before
cooling to room temperature. The reaction mixture was then concentrated

WhAAH34Rd the residue was purifieg py column 5 chromatBfj?ﬁ'ﬁﬁ{/’OE;J(HM727
silica gel, eluting with dichloromethane:methanol:0,88 ammonia, 100:0:0
to 95:5:0.5, to afford the title compound as a pale brown foam in 47% '
ViIIMREIAG D RIS Pt/ 9363 3 HMUGEE: Bibarhffic! G3(02H), 1.80-1.88(m, 1H),
5-f(@S) e3ek( 3o phehi)-BE§RIETh 85 IH Ofr &g InL 1 1y 3-tet Ry 2. Xdip
herylhexarapmjdeHOHE0GEHBN. BVSNBI21ESeiteitompound was prepared
from the product of example 56, using the same method as that

5 desgripedfor example 2, as a colourless gum in 17% yield. -

1@@ v‘;gs 0QNKz g3ogz mgm% A5 r%Hs)er_ -£~°mé’f Lo bl Ze(mna%ﬂn)e

1. ,
4H), 423427 : ) 456(m 2 6}[76- 679(dd 1H) 702(m 11 1)
7.06(tty IHFLY. AC (d, iN), 7,54(s, 11-1); LRMS ESI
m/z.549] +HJ,HExampIe 62 %
5-{(3S)-3+((# Hvdroxyblpheny- -vl)methoxy]pyrrolidin-l-x11-5-methyl-2 2-
d iphg exanen itrile CH3 OH N The title compound was prepared
from thefroduct of example 55 and 4- hydroxyphenylboronic acid, using
th?h%%ﬂé%&‘ﬂﬁ&b«%@% thakdeschacfereraaaifylbs: The g2 chddanathod as
g;pge%r}%gg@& purifi b,y\ @plyg&n chromatography on silica gel, eluting
10 "\ AGERE, LIS BPPIRRNalp [anL V‘fezr§1ez\é"ﬂ90£ﬁ eﬁjfé”xqﬁ[m 1H,

D
ress ureé e re |due W I
ch?t‘?ﬁﬂa?é) %ﬁoﬁﬁé{e{“ e?uﬁz e 5%?% dlc%%%mg % Ean(g‘l 6%
ammsﬂa«@gwé% &g c%d mﬁ&w%naééwéa é&ﬁﬁ%aﬁ (E5 A
broRMSdsiMA POV, WO 2007/034325 PCT/182006/002727 105
'HNMR(CD30D, 400MHz) 5: 1.03(s, 3H), 1.06(s, 3H), 1.46-1.52(m, 2H),
15 1.8Qah@86m, 1H), 1.93-2.02(m, 1H), 2.49-2.60(m, 3H), 2.66-2.80(m, 3H),

4-% @9;9 Qghﬂjghﬁxfgﬁﬂ_&ég 2mBnB By rridh- LB G- hdiRim.2 By h&BSmide
1H); LRMS ESI mfz 529]M-H]' 5 Example 63 5 {(3S) 3 1(4'

The fitle compound was prepared from the product of example 58, using the same method as

that described for example 2. The crude was purified by column chromatography on silica gel,
20  etiing with dichloromethane:methanot0.88 ammonia, 80:10:1 io 80:20:2, to afford the

desired product as 2 white solid in 21% yield.

HNMR{400MHz, CDLOD) 8: 0.98(s, 3H), 1.ﬁd(s, 3H), 1.28-1.27{m, 2H}, 1.75-1.84(m, 1H),

1.88-1.98(m, 1H), 2.36-2.44(m, 2H), 2.47-2.66(m, 3H), 2.71-2.75(m, tH), 4.02-4.08(m, 1H),

4 A7(s, 2H), £.86-6.89(m, 2H), 7.12-7.16{m, 1H), 7.20-7.37(m, 13H), 7.44(d, 1H), 7.48(s, TH);
25  LRMS ES| m/z 549 [M+H] ‘

Example 65
5.{(38)-3-[(3"Hydroxvbiphenyl-4-yDmethoxyTovrrolidin-1-yi}-6-methvl-2,2-diphenylhexanamide




CH3 OH H,C N~ O\\ NH2 O The title compound was prepared from the
product of example 62, using the same method as that described for
example 2, in 6% yield. 10 'HNMR(400MHz, CD30D) 6: 1. OO(r 3
WO B HOBBPS 1.25-1.29(m, 2H), 1.78- 1;0%7(m 1H), 1.88-1.99%n/H3§061002727
2.40-2.44(m, 2H), 2.52-2,59(m, 11-1), 2.60-2.71(m, 2H), 2.72-2.78(m, 1H),
4.03-4. 08(m 1H), 4.48(s, 2H), 6.84(d, 2H), 7.20-7.38(m, 12H),
7. 41 b 8(s 1H); LRMS ESI m/z 549 [M+H]' 15 Example 64
3 -3ypmethoxylpvrrolidin-1-yl}-5-methyl-2
NC3 "O NH2 O The title compound was
8, using the same method as that
s purified by column
chrontatggraphy on silica gel, 20 el Hng with
dlchloromethane methanol:0.88 ammonia, 90:10:1 to 80:20:2, to afford the
de Ml HrPRRUAYEE WRTTE LSRR IRP08icYpLRIEmAR RA’R%%%W%M&B%W@
0.98slearihed crarBR . Thosryde warpusfips by sel e RTeagyRPhy on siica gel,
1.88HDOB(tn, dbHY P S0aTe Methanc P8 2B 65 BB Yo 2974 07, 785 reffotdHe
5 4.Q2s8:0 (ol bb)a whitk Hsid 2HR6y86-6.89(m, 2H), 7.12-7.16(m, 1H),
7. 20NMR L3 b, G 4L dh, dad), STA 9 (5 Hiy, 287G, BSY, miz-548(m, 1H),
[M+ B EXamBLE, & SH3Rh, 1H), 2.34-2.38(m, 1H), 2.41-2.45(m, 2H), 2.66-2.64(m, 1H),

3- éﬁy%ﬂﬁogjgwyéﬁﬂ WneqMRYriQ ‘1'51" 7 éh?é%{&‘yﬂ £ 7.01(m, 1H),
HC%( ?)( nf/ﬁ)z 6%6?-31 (‘rlnhe ti Ie com 7é%%%1 \%as repar tﬁw %L@gug_(l)sf

10 example 60, using the same method as that descrlbed for example 2. The
cr@@&?&ﬁ%unfled by column chromatography on S|I|ca gel elutlng with
ichlG®rPBinhe ORIGEINE-E BOENAMIES afford

S a Whlte solid i % yleld 'HNMR(4OOMHZ

The fiie compound was prepared from the product i example 57, using the same method as
15  that described for example 2, as a brown gum in 23% yield.

THNMR(400MHz, CD;0D) 8. 1.18(s, 3H), 1.20(s, 3H), 1.38-1.44(m, 2H), 1.97-2.04(m, 1H),

2.05-2.12(m, 1H), 2.41-2.46(m, 2H), 3.03-3.14(m, 4H), 4.21-4.24(m, 1H), 4.568(m, 2H), 7.23-

7.44(m, 16H), 7.50-7.55(m, 1H), 7.57-7.60{m, 2H); LRMS APCI m/z 533 [M+H]"

20 Exampie 67
5-{(3R)-3-{4-Fluoro-3-hydroxy-benzyloxy}-pyrrolidin-1-vil-5-methyl-2 2-diphenyihexanamide

OH



1.81-1.89(m, 1H), 1.90-2.00(m, 11-1), 2.34-2.38(m, 1H), 2.41-2.45(m, 2H),
2.59-2.64(m, 1H), 2.67-2.76(m, 1H), 2.79-2.63(m, 1H), 4.04-4.10(m, 1H),
4.47(m, 2H), 6.75(d, 1H), 7.01(m, 1H), 7.05(d, 1H), 7.18-7. 3%m%%19|5%02727

WA, 7.53(d, 2H); LRMS ESI 7 549 [M+H]' 10 Exahf

10

20

25

5-f(35)-3-(Biphenyl-3- wmethoxv)pyrr olidin-I-vll-5-methyl-2

- 2-diphenvihexanamide CH3 1 H3C NO.11, O NH3 O The title compound
watdypreplarie dididoim divgepy dthictob erdriples W?@tiﬁg’ﬁtﬁé‘?&n‘fe heeRrrgerast
15rilepdraieacytbgsbfar, @xastmple) 2pddha teroliny gointiom r2B96d/felds minutes. The
"HNWREARRVERAZVEE DIQUR) i 1nd BESdtbrtticR (SheBltkn JeBB -dnatdentt 021 jnd
1. 9762 D it hy o5 Carbek bty ddmblion Bk THE (5Rueli 190 33  debkiiaiedlha

;" %técge%({;ﬁh :H_rt)wer eﬁ@i(gaetgt@?zxz '?hé%% ﬂe@d) aZl g@y@r?@é@ w]as'ﬁgd with

5. f‘f@ﬁ ?é? zllf;rlne 5;7@_ re over_ r—%\é ar}%o ér? \/(?;Zuo The residue
2 BheHHRE oI /VHH dff SRR R Rt
PCTMEFDEE0HS 12%: 71‘@377*-%?%&}1%@%@ fHecheRERtEY AN 2Fh Y Grfep™
waté¥o(0eBnimgere added to the product of preparation 34 (150mg,

0.2 a8mreaiyratnd meomstilting(s clkitiorPeaflaked R 4B MiRtle$ 8THE7(m. 2H),
solvenbwas, remaeshissya ci, and-the residy e patitaped between iets/s7-
acgtaied Lomh andegalviated sodia) ydroges markenaigwselption (3ml).
The aqueous layer was separated and 5 extracted with further ethyl
ac%tate Zé(éLOmI) The combined organic layers were washed with water

(5 i), Rrine 5m| drld ov rsomm lrppa}% g ggcgentrar!ﬁd in yacuo.

90:1 as an off- whlte foam in 44% yield,
54mg. O v (40 MHz, CD3QD) b: 1.05(s, 3H), 1.06(s, 3H),

1.28 ), 2.41-2.45(m, 2H), 2.63-2,86(m, 4H),
4.02 0.6.74(m, 1H), 6.87-

Ammonium formate (33mg, 0.523mmol) and 20% Pd(OH)\C (3mg) were added fo a solution
of the product of preparation 368 (30mg, 0.0523tmmol) in ethanol (2ml) and the mixture
refluxed for 15 minutes. The reaction mixture was then filtered through Arbocel® and the
filirate was concentrated in vacuo. The residue was purified by column chromatography on
silica gel, elufing with dichloromethane:methanol:0.88ammonia (£5:5.0.5) to afford the fitle
compound as a yeliow foam in 87% yield, 22mg.

HNMR(400MHz, CD;0D) &: 1.00(s, 3H), 1.04(s, 3H), 1.23-1.28(m, 2H), 1.84-1 .93(m, 1H},
2.08-2.17(m, 1H), 2.36-2.50(m, 2H), 2.56-2.63(m, 2H), 2.71-2.77(q, 1H), 2.85-2.89(m, 1H),
4,73-4.7%m, 1H), 6.53-6.54(d, 1H), 6.60-8.61(d, 1H), 6.66-6.67(d, 1H), 7.22-7.36(m, 10H);
LRMS ES| m/z 484 M+H]"

Example 69

- rrolidin-f]— l-5-methyi-2 2-diphenvihexanamide



6.90(dd, 1H), 6.94-6.99(dd, IH), 7.23-7.38(m, 10H); LRMS ESI m(z 491

[M+H]~ Example 68 15 5

f3S -3- é:% -Cvano-5-hydroxy-phenoxy)-pvrrolidin-1-yg-5-meths!-2
We-ipiEVihexanamide CH N/~ H3,Nn NHz O OH AmmdrfidHP8PH&EE>"

(33mg, 0.523mmol) and 20% Pd(OH)21C (3mg) were added to a solution

of the product of preparation 36 (30mg, 0.0523mmo1) in ethanol (2mL)

and thé\mixture refluxed for 15 mlnutes The reaction mixture was then

g 3H), 1.23-1.28(m, 2H), 1.84-1.93(m, 1H),
2.08-2,17(m, IH), 2.36-2.50 , 2H), 2.56-2.63(m, 2H), 2.71-2.77(q, IH),
2.85-2.89(m, IH), 25 4.73-4.79(m, 1H), 6.53-6.54(d, 1H), 6.60-6.61(d,
1HY'e6!it6 BEREAINRE PrepRrgd IEm the OPRUE FRRSSEAiRY 7 4 @ud] IgHR 4 oxy-4-
Exuatiplgb@@onitrile using the same method as that described for preparation 36, to afford an
5- 159 Baf2rGesnged-methoxv-phenoxy)-pvrrolidin-l-yll-5-methyl-2

5 2-diphendhexanamits ¥V Oe0 0034385 G 1/AS260a/002 7206.168m CiHB
;Ehﬁé' n%omp%%dzr\]é‘ﬂﬁ %ﬁ‘qp%'é% bom the E%‘%S& @R p?é"f‘ti% (th! 1H),

”éjsg [OX¥a% T f?—?(yggﬂg ﬂfl P&%lﬁdnh‘? ’PSO'P‘E&%% i 9?&57 50

descr ed for eparation an orang ‘foam in

HﬁMFP(ZrBPﬁEAEF} E&ﬁé?ﬁﬂ)“@ 1.00(s, 3H), 1.04(s, 3H), 1.21-1.29(m, 2H),

1.89-1.98(m, 1H), 2.10-2.20(m, 1H), 2.35-2.51(m, 2H), 2.57-2.68(m, 2H),
102, E@@% 1H) 2. 91 2. 99(m 1H) 3.86(s, 3H) 4.88- 4 91(m 1H)

Ammeonium fluoride (53mg, 1.44mmci) was added {o a solution of the product'of preparation
37 (80mg, 0.144mmol) in methanc!t (3mk) and water (0.3mL} and the mixture was heated at

15 50°C for 18 hours. The mixiure was congentrated in vacuo and the residue purified using 2
RediSep® silica gel cartridge eluting with dichloromethane:methanol:0.88 ammonia (100:0:0 fo
80:10:1). Appropriate fractions were concentrated in vacuo and the residue further purified
using a RediSep® silica gel carridge eluting with dichloromethane:methanok0.88 ammonia
(100:0:0 to 83:7:0.7) to afford the fitle compound as a colouriess gum in 6% yield, 4.5mg.

20 '"HNMR(400MHz, CD,OD) &: 0.96(s, 3H), 1.08(s, 3H), 1.19-1.30(m, 2H), 1.88-1.98(m, 1H),
2.41-2.23(m, 1H), 2.34-2.52(m, 2H), 2.54-2.64(m, 1H), 2.64-2.68(m, 1H), 2.72-2.82(m, 1H),
2.85-2.91(m, 1H), 4.82-4.89(m, 1H), 8.77-6.83(m, 1H), 6.85-6.87(m, 1H), 6.88-6.91(m, 1H),
6.98-7.01{m, 1H), 7.15-7.35(m, 10H), 7.54-7.62(m, 2H); LRMS APCI m/z 508 [M+H]"

25  Example 71
5-[{38)-3-(4-Phenylphenoxy)ovrrolidin-1-y-6-methyi-2 2-diphenvlhexanamide




NHZ O Ammonium fluoride (53mg, 1.44mmol) was added to a solution of
the product of preparation 37 (90mg, 0.144mmol) in methanol (3mL) and
0.3mL) and the mixture was heated at 15 50C for 18 hours. T

Wﬁ%{(’ J/r(ésﬁ/as concentrated in vacuo ggd the residue purified §§H82306i 002727

10

15

20

25

30

RediSep silica gel cartridge eluting with dichloromethane:methanol:0.88
ammonia (100:0:0 to 90:10:1). Appropriate fractions were concentrated in
vacyeand the re5|due further purified using a .RediSep silica gel
4 elutipg-with ichloromethane:methanol:0.88 ammonia (100:0:0
to 9377:0n)To fordtl he fitle compoungd.as a colourless gum in 6% vyield,
4 5prig20 SHNMR (4001, @, @ %6(s, 3H), 1.06(s, 3H).
1. @ (g, 2H), 1.88- 19 8(Ry,_14 2.23(m, 1H), 2.34-2.52(m, 2H),
2.54=264(m, 1H), 2.64-2.68(m, 1H), 2.72-2.82(m, 1H), 2.85-2.91(m, 1H),
4. B2k B(rer, &ibnddy Prdshitn8I(@tmb L tl)4&-Bn0u8 Hankibiu @B BneLY 1M, ui-
1115@&0;3@&%@62&%4)@'&@'@3 Vmﬂ:%%é@@a‘h@b Wagdéf"fg 562&0'3012 H‘)thle%M!%ct of
%Aa'E—Q( in ﬁ%"'lﬁi']og%ﬁ@h R @trgt]lydrofuran {(1mb, and the mixture was stirred at

enoxv

olidin-I-vll-5-me

en\#gtxénamlde W %é%&&nf‘ﬁ %alg Ié Wﬁ%ﬁifdi%aﬂ the
cf—'t s SITRALES AN B AR tidh thw&t@ﬁ%ﬂﬁ&%ﬂlﬁh@tﬁa@hﬁ@m&
0. %ﬁ‘tﬁmw@mﬁ flstramioRpeRASRLaME dRd Tk UHRIBIAE 2RIR @RgeskyRed ethe
(Os2iAn veSHiERTrAUNCNdrE radtietiet’ & swtatithe wixive Wrochneefated in vacuo
pragaratoredd €1 (0nied 0oR 7&mmolrirptetrataptyofurasitimietaritting with
MisidhlseMeas it Fetab 3 100an temperatureio tidkbotripsiiasadt-Rbrmdahens!
(92 Gicl, 246mol) was added and the mixture was stirred at room

tem%@%&@@@@@t‘&%%@ gﬁtﬁ'BH@”é/rthPé"‘Pﬁ‘ mggo 1. gaém 1H),

c? ol)%dsnga?lgg {a twregagﬁ?o(c%mtt%r%t% }e%gn rltreg?é 478?%] Y eé
m.xture %ré&tmd ﬁ*racua S B R A S AP S Biumn

chromatography on silica gel, eluting with 10 dichloromethane:methanol
(1@@939%—95 5) to afford the t|tIe compound as a colourless 0|I in 28%

Boron tribromide (1M in dichiommeﬁqane, 0.16mL, 0.158mmol) was added io a solution of the
- product of example 28 (20mg, 0.03¢mmol) in dichloromethane (3mL) and the mixture was
stirred at room temperature for 72 hours. The reaction mixture was guenched via dropwise
‘addition of 6.88 ammonia {(5ml.) and stirred for 24 hours. The aqueous layer was separated
and extracted with dichloromethane (3 x 20mlL). The combined organic layers were
concentrated in vacuo and the residue was purified by column chromatography on silica gel,
eluting with ethyt acetate:methanol:0.88ammonia (100:0:0 fo 95:5:6.5) o afford a colourless
gum. This was further purified by HPLC using a Curosil PFP-Acid 150%21.2 statiohary phase,
elufing with 0.1% Formic acid (aq):(acefoniirie 4+ 0.1% Farmic acid), 95:5 ko 0:100,
Appropriate fractions were concentrated in vacuo and the residue was pariitionad between
dichloromethane (16ml) and water (5mf), and the aqueous layer was separated and extracted
with. further dichioromethane (2 x 15mi). The combined organic layers were washed with
sodium hydroxide solution (1M, 5mi), brine (10ml} and concentrated in vacuo. The residue



5-1(3R)-3-(3-chloro-4-hydroxyphenoxv)pyrrolidin-I-vil-5-methyl-2
2-diphenylhexanamide N Cl-NH H2 OH o Boron tribromide (1M in
dichloromethane, 0.16mL, 0.158mmol) was added to a solutl of the 2

W%rz(g%ccl 3t example 28 (20mg, 0.039gymol) in dichloromethaié EEZOE(YOMF{]ZT
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the mixture was stirred at room temperature for 72 hours. The reaction
mixture was quenched via dropwise addition of 0.88 ammonia (5mL) and
stiffed fef'ou HutiRes T affGeBtYayBinwddyYe pairataricuextdtted with
digibisronedtnemeciBe XOFPAM TR @G MBiIn Sy grdict byaisweesrwashed from
coincestttatemtinugagu diditebtixthaasickienas gouifrecky( Todtmn filtered  and
chrateatagiap e st gekind2oribting ikl @tdss gum in 16% yield, 3mg.
acgipiRABRINBNeENSES 3MMARIaHL A00:0:48, 95:58:0 ) toAHford. calaueRss
9us.J. liHﬁnWﬁ% f‘irlQ%PbH 'féﬁg DYB lbﬂ{‘% 2GYRs R QE RS 0im, 1),

(a%c%z(zglcgé&zh%me g/0}) % T%Rg'%% 5! % tgsd%ggﬁ 4%pproprlate fractions

were concentrated in vacuo and the residue was partitioned between
dléﬁ@@ﬁéthane (15m1) and water (Sml) and the aqueous Iayer was

25-PCT/IBZ08§1002727 110 was further 'purified by
s thilHayer chromatography eluting with
Nethlane:meth@ 0.88ammonia (90:10:1). Clean product bands
werd\waghed fromghessiliga gel using
dichloromethane: methanoi:O.F88ammonia (95:5:0.5), filtered and :
cliewntratedoticediomtate Afoid tiaittectovap et ds threolpuites sogenmici
1eBolydelslydmet HisttNMIRGSOO t1z50eDROBY RN 58 (Srodld) ofl p2epéBatidi p3
1288300 RMloif 38 1 4 (Fhocbl) o H8pRrkAM 1@ H)sBnfb2- 3417 ERMeR
3 4a8, &in 2 f 8 éesmms@@@@azm mea@;a@r%mmwzwe
7 r%?ct j @vg%“l %O'}O) cétﬁ]cl\élt[rat /g é‘a? r snlgruo QneISﬁl%Ite SCX-2
7 ﬁt"gga‘r']"g%m thaﬁa%’ng‘igﬂlg‘ﬁgﬁ‘y eapidh nVe};\ha('ﬁgflcar 581 CSTaqas were
(1%’6&53‘.“6‘%2‘2@1%‘6% %?ggfﬁﬁﬁe‘ﬂ‘?ﬁ?m@érﬁcﬁﬁ&n%"‘i% %[ﬂ"‘i’&é"a&btﬂéé% yield,
sdkfish of triphenyl phosphine (215mg, 0.822mmo1), the product of
prepRRHeNPE, CORSMJ: 1.28821%hd 103 dHhd prodscn ofpragaratienm. 161,
(1529 5004 18 erestp e @5 281y aleydrofmarhly rar) 2t ihemBasHEsNmS 1H),
sturagd, atpss-terape rat) b1 QT 18(ROLIMS 6 BAS.28(m, 1H), 7.21-7.36(m, 10H); LRMS
ESI miz 491 [MH]"

Example 74
8-T(3R}-3-(3-Fluora-5-hydroxy-

Boron fribromide (1M in dichloromethane, 1.2ml, 1.224mmol} was added to an ice-cooled
solution of the product of example 73 (150mg, 0.306mmol) in dichioromathane (4mL) and the
mixture was stired at room temperafure for 18 hours. The reaction was quenched with 0.88



reaction mixture was concentrated in vacuo and residue purified using an
Isolute(r) SCX-2 cartridge, eluting with methanol followed by 2M ammonia
in methanol. Basic fractions were concentrated in vacuo to afford the title

WEGH3EeHE%as a pale brown foam in Zg% yield, 150mg. 20 FCT/IB2006/002727

5

10

15

'HNMR(400MHz, CD30D) 6: 0.98(s, 3H). 1.03(s, 3H), 1.21-1.26(m, 2H),

1.81-1.89(m, 1H), 2.06-2.15(m, 1H), 2.38-2.46(m, 2H), 2.50-2.61(m, 2H),
2. 6TrRTR gHutioR png. F@r 88 (el ierypemipy rFHNouse Jhg reGienIPpiure was
6. hdjG=HOE IR B )0y6 RdpGIRB4NdIiAHYf 7R hyFrBBians S Jpd)RIVES eESitath /ith
493 Ikt R: ExA MR T combined organic layers were dried over sodium sulfate and
5-URR)3nl3- iV aw@s Sy t-ph eniy)op YoIhE BndvileG=me thykifea gel,
2 Qfﬁ{h& s 'A%mw&l%ﬁemé%mﬁb NHZRHQEs Boran tibremide (Mdha

ororr\?et ane d 59 Eﬂg%é][mmol) was added to an ice- cooled
sofifioR Dr M pr m‘" PEEMDE 73  (150mg, 9,306mmgl
dchWB%e P&ﬁﬁ aﬂ(ﬁ’ e 36 |1ﬁ|x{ure as2 %ﬁﬁ%@ at 1 85 1.92(m, 1H),
terhPetdfiire 1or- J?8¢Pr8&?émT¥i@ r&ERHEA WSy A WAR: c?é%%/%” tH),
20079632625 @@W@W@/@ﬁﬂ?@ﬁﬁ@a% Srta’sBimichiar Stid e &t
roQRMiESpeLatiTéMer, 4vsUKsHT he reaction mixture was adjusted to pH 8
by dropwise addition of 2N hydrochloric acid (aq) and extracted with
dighlgremethane (3x1 OmL). The combined organic layers were dried

ovg! [@%ﬁ%ﬁw&a&%@ﬁ&ﬁ@@ cehtARAR vack . Ridficationaldhadasidue
by column ¢ romatograp y on silica gel, 5 eluting with dichloromethane;
: ., , 96:5:0.5, afforded the title compound as-a pale

71 mg. 'HNMR(400MHz, CD30D) 6: 1.01(s,
.28(m, 2H), 1.85-1.92(m, 1H), 2.07-2.15(m, IH),
6¥(m, 2H), 2.73-2.79(q, 1H), 2.87-2.91(m, 1H),
m, 3H), 7.21-7.26(m, 2H), 7.28-7.32(m, 4H),

33- RMS ESI m/z 477 [M+Hr, 475 [M-Hr Example 75 5
f(3Rkod gy iiadRaAsrpiroxpdh ensorpyr ikdiadey Id Breaeibiyba to an ice-

,2'%%%@6!5{%35?%?%%# pw@séhkng (ﬂé‘r‘r@,%f&@ﬂ\m]), the product of preparation 26

20

25

(180mg, 1.127mrmol) and product from prepavation 18 (150mgq, 0.411mmal) in tefrahydrofuran
(7mi) and the mixture was stired at 0°C {o room temperature for 16 hours. Additional
riphenyl phosphine (215mg, 0.822mmol) and diisopropyl . azodicarboxylate (160pL,
0.822mmol} were added and the mixture stirred for a further 48 hours. The reaclion mixture
was congenirated in vacuo and the residue purified using an Isolute® SCX-2 cartridge, eluting
with methanol followed by 2M ammonia in methanol. Basic fractions were concentrated in
vacuo to afford the title compound as a-pale brown foam in 75% yield, 145mg.

LRMS ESI miz 491 [M+H]

Example 76
5-(3R)-3-(2-Fluore-3-hvd roxy-phenoxy)-pyrrolidin-1-yl-5-methyl-2 2-diphenylhexanamide

.
O
NH,
HO

Boron tribromide (1M in dichloromethane, 1.1mL, 1.224mmol} was added to an ice-cooled

30 solution of the product of exampie 75 {140mg, 0.286mmol} in dichloromethane (4mL) and the



15 Diisopropy! azodicarboxylate (160pL, 0.B22mmol) was added'in three
portions to an ice- cooled solution of triphenyl phosphine (215mg,

w8 %ﬁ%g%nfg 51_) the product of preparation 26 (160mg, 1.127gyakl-abke2727
product from preparation 16 (150mg;18.411 mmol) in tetrahydrofuran
(7mL) and the mixture was stirred at OC to room temperature for 16 hours.

Additional tri hos 5 2mm r
aZBEHER S éete%é) r§ %g‘i%m?ngo Werg a EKOATWQ %é@%ﬁ%ﬁ%c o
stﬁ"?’é‘lf’?@rsﬁ“ﬁﬂ’[‘rﬁé'f’éf@"ﬁﬁﬁﬁ”%??@ﬁ@ﬂ’é‘?’nfﬁﬁ|x?ur%’r%vasec'gﬁ%gﬁt%e N
versiatethte thid PeldicRiePpisAiRsEitRsing 2h PLBIGHE S RO @R fdgafiing ™
withshinetivainok fGHEWGH Tye 2amkiradrersizciisvria triheiebagcheensniipene
5 coneatrabadnnasecBaitoadéfont it esttiecconpoun dresratpeifetyronvsiifo
in @ WieldichdRMdndnBR MsthinSloedZaAtbnid/ 85 0 BbExanapte A pdmpound
(3E$)a%aﬁa IR RYEIORY D BEREXY)-pyrrolidin-|
mbroml; 14 2cf) %?@ylh ér@mwww 15bl H%%B%@n; 93(m, 1H),

IM'in dic h w2
L s e ez ot %“‘(9 "’*“Q
10 i ARG v 8 o SO B TS G 72
 117%pddie LAY §ﬁ%@"ét%ﬁ?f‘éﬁ‘(ﬁé?ﬁﬁf‘ré*hﬁ7 5I{dirs. The reaction was
guenched with 0,88 ammonia solution and stirred at room temperature for
16ehons 7T he reaction mixture was adjusted to pH 8 by dropwise addition

of 2 chigsic-aeich sabghesiraatied-withndighioramreshvareanamide
(2x20mL). The cmblned organlc Iayers were drled over sodium sulfate

' %65-2-75(m, 2H), 2.85- 2 90(q, 1H), 10 4. 74-4, 78(m,
IHpu&:ﬁﬂﬁﬁ A2(tica BG4 98 BB (10-FEHNBBOGsEBIdedH), tTeED pPIiSio 2R joe-

7. 2801k 32(1dn 4 JripheB - gh3G e 4 HDrgRMSS b bImitE: Srotiih-oHjtdpatetion 21
[M(‘H&m@(@mﬂﬁ%ﬂ ab(FRLBrinGRIFR!S 16 (111mg, 0.411mmol) in tetrahydrofuran
;Xnm%mwe AXEQliAiNZEWE S s Wderrdiphen vihpx aRamideranG

20 osphme%sgng, éﬁﬂﬁmmol) and diisapropyl azodicarboxylate (118ulL, 0.806mmol) were
added and the mixture stirred for a further 16 hours. The reaction mixture was concentrated in
vacuo and residue purified using an isolute® SCX-2 carlridge, eluting with methanol followed
by 2M ammonia in methanol. Basic fractions were concentrated in vacuo to afford the fitle

" compound as a pale brown foam in 82% yleld, 124mg.

25  'HNMR(400MHz, CD,0D) &: 1.00(s, 3H), 1.05(s, 3H), 1.24-1.29(m, 2H), 1.85-1.87(m, 1H),
2.05-2.15(m, 1H), 2.43-2.47(m, 2H), 2.58-2.64(m, 1H), 2.66-2.72(m, 1H), 2.73-2.80(m, 1H),
2.89-2.95(m, 1H), 3.86(s, 3H), 4.79-4.81(m, 1H), 8.55-6.57(d, 1H), 6.67-8.70(d, 1H), 7.15-
7.49{, 1H), 7.21-7.24(m, 2H), 7.27-7.31(m, 4H), 7.34-7.38(m, 4H); LRMS ESI m/z 507 IM+HT

30 Example 78
5-[{3R)-3-(2-Chioro-3-hydroxy-phenaxy)-pyrrolidin-1-yll-8-methyi-2 2.diphenylhexanamide




Diisopropyl azodicarboxylate (118pL, 0.606mmol) was added in three
portions to an ice- cooled solution of triphenyl phosphine (160mg,

0.606mmol), the product of preparation 21 (120mg, 0.757mmo1) and

WErBMiieB 478 preparation 16 (111 mg,,0.411mmol) in tetrahf&%’ﬁﬁé’%“’“m”"
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15
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(7mL) and the mixture was stirred at OC to room temperature for 3 hours.
Additional triphenyl 20 phosphine (160mg, 0.606mmol), and diisopropyl
azodlcarboxylate (1 L, 0.606mmol) were added and the mixture stirred
¥s. The reaction mixture was concentrated in vacuo

CONCeEntra Hi ford the title compound as a pale brown foam
Yo Vit : ~ MR(400MHZ CD30D) 6: 1. OO(s 3H), 1.05(s,
3H), 1.24-1.29(m, 2H 1.85- 2.05-2 1 243
o SELL i A L, 28 a@%%%g b S e
Hﬂatﬁ%ﬁs{@e‘éﬁ)%‘*me&"s ?ﬁ”fﬁ)"a@ BBNgeE 1 -6.70(d, lH)
7. IBNMRUEREMYRI) C.00) 7: 2105, SHI, 085 3181 {17 -AFRMy 29 7 SR HY.
L RVIS2B SIS GAHA4H 280 BREpIen78H), 2.74-2.78(d, 1H), 2.80-2.86(a, 1H),
5-H 3R )-8o(3 - Dnlos g93¢agiehonky; Pl reosddp vHO Bai 816 8RS - thidtRPP-Z.04(t, 1H),
2-diphepyiRexanapaid e MQA0NTEA343R 5u G RIS REQMHONE TAVH 1453 (a0
NH2 ci O\l HO The title compound was prepared from the product of
exgm‘;gl? [4¢ using the same method as that described for example 74, to0

0
afforg a£ aéecgrangefoambm 36A—I%Irgll1\—l -- 4q0 IQ namlde

: O(m 1H) 4. 79 4. 82(m 1H) 6.41- 6 43(dd 1H)
6.53- ?0-7?40 1H), 7.21-7.25(m, 2H), 7.28-7.32(m, 4H),
7.36 , £ )azLR Sl m(z 493 [M+H]' 491 [M-H]' Example 79 10 .
5 [(B (4 hIoro-3-hydr8xy-enzvloxy) -pvrrolidin-1-vll-5-methyl-2
2-di V|hexanam|de N NH2/0 &H-&i Hydrochloric acid (4M in dioxan

4ml) and water (0.5ml) were added fo the product of preparation 44 (161
mg, 0.295mmo1) and the mixture wag, heated under reflux for 30 minutes.

Hydrochloric acid (4M in dioxan, 4mi} and water (0.5mf) were added to the product of
prepara{ion 44 (161mg, 0.295mmal) and the mixture was heated under reflux for 30 minutes.
The reaction mixtura was then cooled to room temperature and pariitioned between ethyl
acetate (20mL) and saturated agueous sodium hydrogen carbonate solution {20mi). The
' aqueous layer was separated, extracted with further ethyl acetate (20mL) and the combined
organic layers were dried over sodium sulfate and concentrated in vacuo. The residue was
purified by column chromatography on silica gel, eluting with dichloromethane:methanol:0.88
ammonia, §5:5:0.5 to 80:10:1, fo afford the fitie compound as a pale brown foam in 19% yield,
29mg.
THNMR@400MHz, CD,0D) &: 1.01(s, 3H), 1.02(s, 3H), 1.24-1.28(m, 2H), 175~4 82(m, 1H},
1.87-1.94(m, 1H), 2.40-2.44(m, 2H), 2.51-2.60{m, 2H), 2.63-2.69(q, 1H), 2.73-2.77(q, tH},
3.08-4.03(m, 1H), 4.34(s, 2H), 6.70-6.73(dd, 1H), 6.87-6.88(d, 1H), 7.18-7.21(d, 1H), 7.22-
7.26(m, 2H), 7.29-7.33(m, 4H), 7.35-7.38(m, 4H); LRMS APCI m/z 505 [M-H['

Example 80
5-[{3R)-3-(3-methoxy-4-chloro-phenoxy)oyrrolidin-1-yll-5-methyi-2 2-diphenyvihexanenitile




The reaction mixture was then cooled to room temperature and partitioned
between ethyl 15 acetate (20mL) and saturated agqueous sodium
rogen carbonate solution (20mL). The aqueous layer 912
W%ﬁﬂ @%ﬁ%rth further ethyl acetate (2QymL) and the comblne\ﬁg')’E o%zgar?@ i
layers were dried over sodium sulfate and concentrated in vacuo. The
resrdue was purrfred by column chromatography on silica gel eluting with

ale brow nfoam |n 19% yleld 20 29mg
OD 1 01(s, 3H), 1.02(s, 3H), 1.24-1.28(m, 2H),
Z(Mtd-1), c2.40-2.44(m, 2H), 2.51-2.60(m,
3-2. 69(q 1H) 2. 79 IH), 3.98-4. 03(m IH), 4. 34(s 2H)

72&3@%&%@%%@@@5%3(@ A LR ARG ETHACH OB M35 an oo

E)ég of the product of preparation 20 (170m 0.489mmol) in NN

§19 § .

enoxy)pvIr
e sl %ﬁy%%fé/&?ef%r%ﬁr 10,
5 e oscrdiah sl g 8 AR e
ader@aﬁrﬁ% The-rdIR WSO AESS DRI EﬁLﬁeB“ﬁr&‘ﬁ@ﬁWEl"?B'ﬁﬁ’gm
0.489rtempiiatrey Nihgirsreitty fpdridafie dSwEpandrineamkibfe s adssmmet
atv@E f0te3C:mihedtsy Ewainlexnab St for 3 amesleTiE3pLIie 586mmbel) wals,
addedrangluth evariad weningssiisrad date 8o aumm gt ommtgmpesatadend e
10 Mbgilks, Wasienneatadalelfelarthasisaubhe ANt 62aIRMb Quas

rOS’éHeBEQE’%(%HEenSfH\%U;gre%O@ iy 349&9 erééqe@c%ﬁ%ﬁﬁlgg}& r{ﬂl{heééllrgd'm

ﬁ\ enched wrtﬁ ter & Inx%er&ra% gue a0 n g% queous
hdors PR SRR AL L SoIbd TS 0(8“ P SBarum RVdRdE 1800
diSFRIS SR PRAITRIRA) 5T RO TRY, az%&%ﬂﬂw&mér@%ro@@w aHl eres ver
SOMaRcRPSERRERSY BUAHRILNER FaHeNtRIAPSRa RSB LEH o eR sreineq PPl
15 0.8¥Fmmchyasizs witidatediinh)iRtigreorre acdtira s 8BE, fondBtiatadriy, VEiw and
reaetienimixtuie wassthen cooted toronetigrdshy peratiiee ggl ending dwitithethy!
WalRk(sS b= NCeARakech | Bavas Y Qoodhek 4R A QA UK SKH IS MEASss gum in
pasifioneddasiyveen ethyl acetate (10mL) and water (5SmL). The aqueous

layEl AR GRRAT ARG ﬁ@(@%d YEER fgrr;hmmrﬁrc sigte @%Xétsmr)m)

20 TNE59mhine ﬁ;@g@&%&? IS eI gty gdzvf,vra RIS O e
O s S o GRUR hil
acttatbAeiRaRdO: SBHS ARG A2 48 IMHL to afford the title compound as
a colourless gum in 34% yield, 80mg. 'HNMR(400MHz, CD30D) 6:
1. G345k, 1.08(s; 3H), 1.44-1.49(m, 2H), 1.88-1.95(m, 1H), 20

25 2.53R23(8mdibky2. 4802 AidyB+21 Y- AhEALE ),

2.76-2. 82(m 1H), 2.85-2. 89(m 1H), 3.80(s, 3H), 4.79-4.81(m, 1H),
6BA(3, 1H), 7.16-7.20(d,

Cl .
Potassium hydroxide (185mg, 3.278mmol) was added to a solution of the praduct of example
80 (80mg, 0.163mmol) in 3-methyi-3-pentanol (3mL) and the mixture was heated under reflux
for 24 hours. Further potassium hydroxide (93mg, 1.638mmol) was added and mixture heated
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1 H), 7.26-7.42(m, 10H); LRMS APCI m/z 489 [M+H]" Example 81 25
5-f(3R)-3-(3-methoxy-4-chloro-phenoxy)-pyrrolidin-1-yll-5-methyl-22-diphe
nvihexanamide K NH=Na 0 CI Potassium hydroxide (185m
we. gﬁ?ﬁ?&ﬁ was added to a solution gthe product of exanfﬁ%g/%eﬁﬁ'ﬂ%éﬂ
0.163mmol) in 3-methyl-3-pentanol gmL) and the mixture was heated
under reflux for 24 hours. Further potassium hydroxide (93mg,
1.838Mnien pvias s ddetrantheibedire Mstitedwy HR007IBBIIPEN temperature,
P Ghi8R2e1©6/p 02727 art Heaterdiite xvés rrarftinthe b8vreurshil keateagtianl) and
misdterg oAl theneaoledderoandanperattiaedcancenisatad) inovarsuesangd
thensasicismmas RaEHonRE hevernd S vbacatalflam korRBd - WalR Lacuo.
(18mLsEhe RAUBQMSIANPENAR %m&&ggwtm%wm%ﬁamb 88
acglate (Lomly), d Mhs com %Pr%qh"f%%“égnlaa/eEsa‘év%r%hqr' d over sadi
su ate and concentrated | in, vacuo 5 The résidue was purlf)e'a y colamn
ch,ro ato&Ba hy in. dichloromethane:methanol:0.88 ammonia, 97:3:0.3 to

94" FPHRR) I B SBUHP e AP roAMMrRE N b AR5 iy

HARIR BODNHZ2 EE36D) 0TS IM) 2010878 2Hfn1 19D-2P61880RH)D.
1.880(5, 9B (0. T4-)79RTO 7HD. BEEHH,3860, PHBA-21407RH, 2H), 2183-2085 (i), 212,
2.7.06%u7 Tian, LEM); 2281n2:38(v+), 10 3.80(s, 3H), 4.74-4.79(m, 1H),
6.36-6.38(dd, 1H), 6.51-6.52(d, 1H), 7.18-7.20(d, 1H), 7.21- 7.35(m, IOH)

L@M,%@Fggl m/z 507 [M+H]' Example 82

at room temperature fotil hour. The reaction mixture was acidified to pH

6 By-sr oppiseaditinnsglicdh iy hiasic @%@%&%9@%%%%&%%
dlgalmaﬂrmﬁ@%%ml@mmm? @embmmm G IANEIS:

}ﬁ gd O(i\J/
sodium sulfate and conce trated In vac O I’ ication of t
as st rr d at r Qam q urther boren ‘fnbromlde (ﬂ\i!

COTumn C roma (0] rap |Ca geF e Ut n
O T e et s o

affir8 SUHRS A B oD BAFRETaY"S WRTESTO4HR 918?@%‘3%?0‘50*”{‘0“ and stired at

room temperature for 1 hour. The reacfion mixture was acidified fo pH 6 by dropwise addition
of ZN hydrochloric acid (ag) and extracted with dichloromethans (2x10mi). The combined
organic layers were dried over sodium sulfate and concentrated in vacuo. Purification of the
residue by column chromatography on silica gel, eluting with dichioromethane:methanol:0.88
ammonia, 97:3:0.3 to 94.6:0.6, afforded t'he title compound as a white foam in 70% yield,
34mg.

THNMR(400MHz, CD;0D) &: 1.00(s, 3H), 1.06(s, 3H), 1.24-1.28(m, 2H), 1.853-1.93(m, 1H),
2.06-2.15(m, tH), 2.35-2.47(m, 2H), 2.60-2.68(m, 2H), 2.74-2.81(m, 1H), 2.87-2.91(m, 1H),
4.68-4.73(m, 1H), 6.28-6.31(dd, 1H), 6.40-6.41(d, 1H), 7.10-7.12(d, 1H), 7.22-7.35{m, 10H};
LRMS ESEm/iz 493 [MeHT 491 [M-HT"

Example 83

iphenvihexanamide
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34mg. 'HNMR(400MHz, CD30D) 6: 1.00(s, 3H), 1.06(s, 3H), i.24-1.28(m,
2H), 1.83-1.93(m, 1H), 2.06-2.15(m, 1H), 2.35-2.47(m, 2H), 2.60-2.68(m,
oH), 2.74-2.81(m, IH), 2.87-2.91(m, 1H), 4.68-4.73(m, 11-

W8 B84 3d, 11-1), 6.40-6.41(d, IH)47.10-7.12(d, 11-1), 7. Sﬂf%??“m”
10H); 30 LRMS ESE m/z 493 [M+H]+491 [M-H]-Example 83
5-f(3R)-3-(3-hvdroxy-4-cyano-phenoxv)-pyrrolidin-1-y15-methyl-2
2-diphenvihexan @go 2007/034325 PCT/1B2006/002727 116 \ (O

onium formate (44mg, 0.698mmo1) and palladium
hydsg 0% on carbdn, 8mg) were added to a solution of the product
of preparatiepi8: (40mg,.Q.070mmol) in ethanol (2mL) and the mixture

ad & inutes. The reaction was cooled, the catalyst
et Arbocel(r) and the filtrate concentrated in
residue by column chromatography on silica gel,
]ane methanol:0.88 ammonia; 95:5:0.5 to

5 reMovgd by filtratio
vacuo. Purification of the
eluting with dichloromet
90:10:1, afforded the title compound as a white foam in 55% eld 18m

HMIREAOORES et Erohad Pakasr Ose ShE L 51 e gm?
1.8 GuAspILtY) o Hr prestyebol pgRRratinr) 45 (48mg, AGEGmPlNN S0 G End
2H)e kB2, 8R¢0sttEY, 2.81u2 U6 S, MFptesd TG 4e7digh WER| Fog/ss 1835 st
2H3mévad ug.B6400n bleH)HoRMSWNRCIltraly 484 it ]h Exerripléigdion of the
5-[£3R)e3n Iomathamemar aavhe ey ansa Bl uling With- axeitvgn2thane:methanol:0.88
2 qmlbéé@@m%wpa@rd&é% LheSadismdydride (6 Mndispersipad,

raI oil, 26mg, O. 638mm01) was added to an ice- cooled solution of

Q#(?Erﬁﬁ? r%B 1%%&9@3”19}6% S3emmpl) i@é.%' [2%1 87-1.94(m, 1H)

the‘_%?
?nl ﬂ?ésy %8%?10%( éﬁ% 6%%%‘;6@[5@ "%doz gt§§mr{1 i a%s a&c?eglamd

the PR REWTED EFREFTEF h3F LR RUR ABR T ARG Hbnal

3-methoxybenzyl bromide (160mg, 0.797mmo1) was added and the
migiaresigaed for a further 2 hours. The reaction mixture was quenched

withpaster{3mhixcersenialeddn-varamenyd-tiaiptsiehusresidiie was
partitioned between ethyl acetate (20mL) and water (2 OmL). The.

G
%}o\

Sodium hydnde (60% dgspersmn in mineral oil, 26mg, 0.638mmol) was added to an ice-
cooled solution of the product of preparation 18 (185mg, 0.532mmol) in N,N-
dimethylformamide (5mlL) and the mixture was stirred at 0°C for 80 minutes. 3-Methoxyhenzyl
bromide (128mg, 0.638mmol) was added and the mixture was stirred for 3 hours at room
temperature, Addifional 3-methoxybenzy! bromide (160mg, 0.797mmol) was added and the
mixture stirred for a further 2 hours. The reaction mixture was guenched with water (3mL},
concentrated in vacuo and the aqueous residue was partitioned between ethyl acetate (20mL)

and water {10mL). The agueous layer was separated and exfracted with further ethyl acetate
(2x10mL). The combined organic layers were concentrated in vacuo and the residue was
purified by column chromatography on sifica gel, eluting with dichioromethane o afford a

colourless oil, 180mg.



(2xI0mL). The combined organic layers were concentrated in vacuo and
the residue was 25 purified by column chromatography on silica get,
eluting with dichloromethane to afford a colourless oil, 18

WOUEYIBA#3D5 PCT/IB2006/002727 117 Potassium hydroxide %ﬁg@mm"
7.692mmol) was added to a solution of this colourless oil (180mg,
0.385mmo1l) in 3-methyl-3-pentanol (5mL) and the mixture was heated
urkitasrisfiusydoride HAUMS: TRETERBHN FHYEH e BaS'uimI el R raRitess of
temaleratuss s oonben tateltyif-nentane BNk M Fessiokierovaaspapaibear reflux
betveeruatyinacetatien R0tk wan dowatdy (&Omik) s, aguecitreieyacuo
wasseRaralad extrasiadwith-futhensgthyl-eaetaten() @raLyand(thel). The

5 Coﬂ@&%‘faﬁ%@d@'@é@é@@ wereweigeh QYeESAHRSI{ i @NGhd the combined
°°”C§nﬁ‘§ﬁ%tsr% e 05 sf&?fﬂ&f&%%%ﬂé@%@éﬁ GOUAI. The residue was

chfomato ellting initial y with omethane:
BRI i e, o R S T g0
coRRYBORIE 3R A TPHER FEHE ifP i%%% ilf %mawﬁweﬁwzﬂaaw‘*e foam
CDBODBYigd BOgs, 31-1), 1.03(s, 3H), 1.26-1.30(m, 2H), 1.77-1.85(m, 1H),
10 1.88NMRB00MHA R ROM-B. A5(Km, 1) 1-0363 37 2 (3f; 130256 -2 779(RF My Hith
3. AGs 1864, 4+002.4005(Bm, 14H), 254 2(&0AH)6 BTER.B3(, 1H) 3686-8B3(PS;
2H) 0. 6114, 3474 s, T E Ao P8, eazedBf MY, 657 ExamplenBRmS ES!
5-f,(§ﬁ)g;[-,@r,ﬁ§hloro-3-hydroxy_benzyloxv)‘-pyrrolidin-I-vII-5-methyI-2
2-diphenylhexenamide NH2 (r) Cl OH The title compound was prepared
Sfrom the product of preparation 49, using the same method as that
de r exam :)Ie 79 to afford awhlte foam in 34%_|%Id 20a

’ hyI- (4 henoxvral‘perldln )-2 2- dlphenvlhexanenltrlle /

& WO 2007/037 P( T/I82006/002727 118 A solution of
the pradict of preparation 50 (9 kgnmol) in tetrahydrofuran (270mL)
was cooled to -20C. Zirconium chloride (9.91g, 43mmol) was added

and the reaction mixture
The tile compound was prepared from the product of preparation 49, using the same method

as that described for example 79, to afford a white foam in 34% yield.

20 THNMR(400MHz, CD,OD) & 1.11(s, 3H), 1.13(s, 3H), 1.34-1.38(m, 2H), 1.90-2.02(m, 2H),
2.41-2.45(m, 2H), 2.83-3.02{m, 4H), 4.14-4.18(m, 1H), 4.49-4.67(m, 2H), 6.84-6.87(dd, 1H),
6.91-8.93(d, 1H), 7.06-7.10(t, tH), 7.24-7.27(m, 2H), 7.30-7.38(m, 8H); LRMS APCI m/z 505
IM-HY

25  Example 88




was stirred at -20C for 1 hour. Methyl magnesium chloride (3M in
tetrahydrofuran, 63.8mL, 191mmol) was then added dropwise and the
mixture was stirred for 1 hour, with the 5 temperature maintained below
W9 88 4¥d eaction was quenched withzethanol (20mL), concentied e
vacuo and the residue was partitioned between 2N sodium hydroxide
solution (200mL) and ethyl acetate (250mL). The aqueous layer was
separitisn el oRedetePRIFthG Setiad! (PIP0B R LIRAR @EbirEa
orgesid solifiorZivasidrietizdveidndgnesitmmod ks Ridpd@rbne segtiord e
vaeke sitiae deotadonasgnu mfeiby:galsimmncahiderizitog tajdhy diefuta Sificent.,
gehgeting Wit hnee niaRe athytiss alatane! Ridbréovad : 3@red herap PEORIiAle the
5 ractipRSWE R.RUAR RN UNEST fRAVCRELRIRSS WA theneside wew.),
f Uftjf,g ceﬂ%ﬁﬁé%ﬁmuganaqhéﬂek&wy&?ag};aﬁﬁa%%@bga{éwgesm@mﬁmmél@m%

b nia in fford itle_.com
#n m Eﬁ_ ;t >¥J 7 CF 8%9 lf—lljbr Sati\/lﬁjger »%s Q%'ﬂ& c%%i X)g Lcted with
Y s il GRAOCY ) ei 882555 % 5ﬁ5*e
%ifzf%vr(womylt@eﬁonz%enwlqaﬂwm D ’%f*ﬁ%{?ﬁ*‘%‘ﬂ)"“
10 7. 28ica. B piutidg-Hyitly :{@Ban RS (wh adkiffe 77%57‘0@7(?@ Y!H)EHEF@R}I@*WFE@PF\%I%TG
4 39vEvbiitbdxaenphiz@d fressure and the residue was further purified by using an Isolute®
{4-53:Bromebs ravhaxyninetidingd adarm ethigr2ndr dinite rythexanenisiiel
CHLBLERMNE, 49 Nebheddle compound was prepared from the
progy Joema@im §34 ey qu%mgam\emdq AeABaAOs PO m,

w%%@%& Aetgaa 2%@% ot

2 .46 %75 Sy 32”6 At 4pr 4 9gt) e “’E‘

7.18-7.42(m, 13H), 25 7.51(s, 11-1); LRMS ESI m/z 633 [M+H Example
88 Exdtbolc &7

mi( 0.45mmol) was added dropW|se toa
g 87 (200mg, 0.38mmol) in
-78C, and the mixture was stirred for 15
orate (0.13mL, 1,13mmol) was added and the mixture
was stirred|fit -78C for 30 minutes and at room temperature for 2 hours, 4

205 methylmdrpholine N-oxide (132mg, 1.13mmol) was added and the
mix¥oe it cemheutbwes Atgaared from the product of preparation 53, using the same methed

as that described for example 86, as a yellow gum in 33% yield.

"HNMR{400MHz, CDCls) 8 0.98(s, 6H), 1.46-1.60(m, 4H), 1.88-1.91(m, 2H}, 2.04-2.09(m,

2H), 2.46-2.50(m, 2H), 2.65-2.68(m, 2H), 3.28-3.34(m, 1H), 4.50(s, 2H), 7.18-7.42{m, 13H),
25 7.51(s, 1H); LRMS ESI m/z 533 [M+H]" :

Example 88




reflux for 4 hours and stirred at room temperature for 18 hours. The
reaction mixture was then partitioned between ethyl acetate (30mL) and
water é30mL) and the organic layer was separated and washed w

- WRAVEBAL). The organic solution was dried over sodium %%Wé{‘ ‘}96/002727
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concentrated in vacua and the residue was purified by column
chromatography on 10 silica gel, eluting with

it RBHORRBEA ShRVHcPEAE: . B b RASEITIE) WeroReHer S B  gon of the
apprdpstieltexdramt 6h & W0ee Saponareiataherired (Ted. sreisd ire7Arid ahethe
resigiue wassfurher 1sunifiedsbyripstyiiedie doticpelutirgnmithwas added and the
dightereraeihaneamethranoid). 86 ammeeniay 90 bl idapationd theztiilars, 4-
COMBOMIhRHR g%@(%%xgial%rﬁmg whsNMB(4OMHR DRI feq under
1. %@’fqu}mA‘r gnc]‘s%ﬁé@%i%% té a’ltu%)t{m?ML'szT;lg rgaét%mlxéu% %Epthen

ég%ﬁa?%%mébﬁ-% eéh%%agef%rz?(? ﬁ % by IH% T dmc yer was
Lﬁﬁﬁ@a@gﬁ’ﬁ’/i"ﬁw Ny ﬁ?a‘?r? 8 e orgamc SOlE.EfIDﬂ was dI‘l d’ over Gdium

5- f&ifeﬁ?eﬁfimwjmpéﬁmm% @E’rﬁ%?ﬁ‘fﬁ w25 RHpE YIS ER SRitRECTIH ST
NAICR 26 NiviBuninlidiibipre(Zbaieimndieatalicd? enxamie, (068ihidlfNks The
acheshmirtpivisiete wesolutiomef treepralduet obexanpiei87<¢a0emgs further
0. 3@n6Y) drdatml il efutianMBratyoeorieshionatSkoa86 dhenortxtarewas
stigrer iy 0 AlinuiRg CA5RRM dRyide was then passed through the
Zﬁ‘HM@R 4‘6’[&%2:;58'2?13?% f%ﬁs ;QH 354@9%5%*’%&9? géq 6&%&“&5}"‘@%—2 19(m,
érfllﬁtgatzvg(?{ 5913 %%2?52:9 ! é%B%%% m 1% g Aggb %% g?"é’a}tcﬁm 1H),
ac%?ét%""&‘ﬁrﬁlj} ArldWraltdr Z%Fn"lfj TW@o’rEMﬁ.E%%r“\Rﬁa@”s"e‘lparated
washed with water, dried over magnesium sulfate and concentrated in
va%@@ﬁﬁcatlon of the reS|due by column chromatography on silica gel,
SBevithicotioki il Aot @Ranenidinia, 100:0:0 to
98:2: O 2, afforapl itle compound as a by- product as an off white solid
in 68% BQ(y s @_HNM OMHz, CD30D) 6: 1.00(s, 6H),
-1.5 .86-1.90(m, 2H), 2.11-2.17(m, 2H),
69-2.72(m, /3.33-3.39(m, 1H), 4.51(s, 2H),
LRMS ESI m/z 453 [M+H]' WO 2007/034325
120 Example 90
5-Methyl-5-{-phenoxypiperidin-1-vl)-2,2-diphenylhexanamide CH3 H3C

N nQBNyf?i%ium {2.5M in hexanes, 0.23ml., 0.56mmol) was added dropwise to a solution of the

product of example 87 (200mg, 0.38mmol) in tetrahydrofuran (8mL), cooled to ~78°C, and the

mixture was stirred for 30 minutes. Carbon dioxide was then passed through the solufion, with
stirring at -78°C, for 3.5 hours before the mixture was allowed to warm fo room temperature.
The reaction mixture was concentrated in vacuo and the residue was pariifioned between
ethyt acetate (30mL) and water {20mL). The organic layer was separated, washed with wafer,
dried over magnesiam sulfate and concentrated in vacuo. Purification of the residue by
column chromatography on silica gei, eluting with dichloromethane:methanol:0.88 ammonia,
100:0:0 to 98:2:0.2, afforded the title compnﬁnd as a by-product, as an off white solid in 68%
yield, 116mg. _ '

1HNMR(-L?(}('.}r\:'le, CD3;0D) &: 1.00(s, 6H), 1.45-1.48(m, 2H), 1.50-1.58(m, 2H), 1.86-1.90(m,
2H), 2.11-2.17{m, 2H), 2.48-2.53(m, 2H), 2.68-2.72(m, 2H), 3.33-3.38(m, M), 4.51{s, 2H),
?.29-7.42(n;e, 15H); LRMS ESI miz 453 [M+H]"



Potassium hydroxide (512mg, 9.12mmol) was added to a solution of the
product of example 5 86 (200mg, 0.46mmol) in 3-methyl-3-pentanol

WALl 3Adsthe mixture was heated under reflux for 20 hours, kg J8R&HR
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mixture was then cooled to room termoerature, concentrated in vacuo and

the residue was partitioned between ethyl acetate (20mL) and water

(ZEOmLa Qe organic layer was separated, dried over magnesium sulfate
trated in vacuo : Purlflcatlon of the ge5|due by column

dichloromethg e anol 0. 88 ammonia, 100:0 to 90:10:1, afforded the
title compur 3@6 ess glass in 93% yield, 193mg.
'HNMR(4OOHz CI3 9(s 6H), 1.25-1.29(m, 2H), 1.60-1.68(m,
H) 2. 5(m 2H), 2.42-2,46(m, 2H), 2.64-2.68(m,
‘ ) 6. 85 6.89(m, 3H), 7.20-7.26(m, 4H), 7.30-7.34(m,
4H);T7-37-£4Q(m, 4H); LRMS ESI m/z 457 (M+H]' 15 Example 91
5-14- [(3 %romoﬁenszovaplperldln 1-VIl-5-methyl-2
2 Ryigeriy vesexisa it oCHEBRoHYes BRded0R dsoiwipnof tha@ratksicd mppaiad
WES (Preparetbiront) thé-petidtchataxdinble8itha singtess draemethodias
26sthatidescrbe detai@xample B0, 1as acorl s genpdnta8Yedieltdrated in
Hlél&\é%mmdﬁu%@&h@n& BefieeObbly bo2dnd 204, Ad~dater (20mL). The
é“ 14105[;@9 v@é)s ggte;]j &{Z: ’ovgﬁr}ragngs?u% %g&éﬂz gwc&é‘&'f?a’téél va%tg
|§:lca§c§r(m 2!_'2 éﬂgug’ Z(rpdktr'_n') Llll I% Z‘mzj?sgcgz QI]’ lh%!_ln); Wi
d|

enzviox
pdf Fﬁ“’l"kﬁ%" 5 1‘%"28 P h%%?aﬁ%n? °§’6%9576]§f3°é’?”°””d
P EPHisHH 8?6529)3%7”% %1%¢143 7800 O NH2 The title compound was
predARERBHE RO Profiuf8feRaimible- B WsfiY thE%skRE neth A 4% 5 Hmt
déstriddRfgexamplet DO A8(m a20b 6+ 88(1y| & 8. in 20998 %imIdH), 6.85-6.89(m,
'HIMMNRAE 008 ZH5, 030D B Gtri14a1, (53761 (b, 26 1L BOTESD i), 45 BTAHEO (M,
21-1), 1.86-1.89(m, 5 2H), 2.21(m, 2H), 2.40-2.45(m, 2H), 2.72(m, 2H),
3 38 bi-1), 4.50(s, 2H), 7.23-7.39(m, 15H); LRMS APCI m/z 471
(M B Ample, Ieridin-1-yll-5-methyl-2 2-dishenylhexanamide

-Dichloro-5-hvdroXy-phenoxy)-piperidin-1-yll-5-me yl-22-diphenvl

hexanoic acid HiO@S. f

The file compound was prepared from the product of example 87, using the same method as

that described for example 80, as a colouriess gum in 99% yieid.

"HNMR(400MHz, CD;0D) 8: 0.97(s, 6H), 1.23-1.27(m, 2H), 1.48-1.57(m, 2H), 1.82-1.87(m,
2H), 2.07-2.12(m, 2H), 2.40-2 44({m, 2H), 2.62-2.66(m, 2H), 3.28-3.37{m, 1H), 4.48(s, 2H),
7.21-7.42(m, 13H), 7.48(s, 1H); LRMS ES! m/z 551 [M+H]"

Exampie 92




NO-O CI/\OH ClI O NH2 Diisopropyl azodicarboxylate (0.05mL,
0.26mmol) was added dropwise to a mixture of preparation 54 (50mg,
0.13mmal), 4,6-dichlorobenzene-1,3-diol (47mg, 0.26mmol} 8006002727

W?rﬁg Fg(r)]?iﬁ osphine (69mg, 0.26mmebyin tetrahydrofuran (1mL) and the
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mixture left to stir for 15 7 days at room temperature. The solvent was
concentrated in vacuo and the residue purified using an Isolute SCX-2
cartridge, elut'ﬁlg [ ethanol foIIowed by 1M ammonia in methanol.
The approfriate factighs Were £ombined; evaporated under reduced
pressure ang the residue furthe ified by column chromatography on'
k dlchloromethane methanol, 98:2 to 95:5, afforded
As a colourless glass in 20 8% yield, 6mg.
'HNMR(40Mfdz, CD30D) 5: 1.04(s, 6H), 1.28-1.32(m, 2H), 1.71-1.78(m,

2H 1.86-1.92(m, 2H). 2.36-2.46(m, 4 (m 4.29 H
(Eﬁel‘iﬂj‘p?”ﬂ“?‘%@%ﬁ?mffﬁ‘j‘ T%W%ZF SRR Y “%?éz“%“ﬁxfégr#p )
9&‘@?&%&*’@%&&?2’@9&!%P&ﬁﬂ&‘ﬁ?ﬁ%ﬁ BAGHIYII-5-methyl-2
2- MBI RSSIORER] M BSWO- %OWG’BZF?&S‘ BETER806/08 19%™
122,021 {0 2R), CNO-C 48 2 28h diTainh\REid e (B0 dispEfsioRHh Hipd il
12myg; ik2Smraohver3 pedgtd to a solution of the product of preparation
54 (100mg, 0.26mmol) in tetrahydrofuran (0.5mL) at room temperature
a@‘l;ﬂl wgd to stir for 20 minutes before cooling to -70C. The mixture was
0B RI08 PN, of i SIRHQRORAIZ 0NN Labhady R ERBNNOD Jo
te - stirred for, 3 hours. The reaction was
th&H%owed to warm to room temperature and stirred for a further 18

hours. The re ctlé;%?sﬁquenched with water (5 drops) and the solvent

ICPhase was dried over magnesium

ate and the residue purified by column
chromatgs on silica gel, eﬁJtlng with dichloromethane:methanol:0.88
ammonia, 100:0:0 to 90:10:1. The appropriate fractions were evaporated

uritieprrent ceddsrseasyirietdPAfittd IRSHNaICHATPRITRE d8rrEsIfuASEYRLY
in gFe9%rative | 4560y, 0.13mmol), 4,6-dichlorobenzene-1,3-diol {47mg, 0.26mmol}’ and

triphenylphosphine (68mg, 0.26mmol) in tetrahydrofuran (1ml.) and the mixture left to stir for
7 days at room temperature. The solvent was concentrafed in vacuo and the residue purified
using an lsoiute® SCX-2 cartridge, eluting with methanol followed by 1M ammonia in
methanol. The appropriate fractions were combined; evaporated under reduced pressure and
the residue further purified by column chromatography on' silica gel, eluting with
dichioromethane:methanol, 98:2 to-85:5, afforded the titte compound as a colourless glass in
8% yleld, mg.

THNMR(400MHz, CD.OD) & 1.04(s, 6H), 1.28-1.32(m, 2H), 1.71-1.78(m, 2H), 1.86-1.82(m,
2H), 2.36-2.46(m, 4H), 2.69-2.75(m, 2H), 4.29 (m, 1H), 8.57(s, 1H), 7.21-7.39(m, 11H); LRMS
ES! miz 541 [M+H]" '

Example 94
5-14-(4-Cyano-2 S-difluoro-phenoxy)-piperidin.1-vi}-5-methyl-2, 2-diphenylhexanoic acid amide




15 'HNMR(400MHz, CD30D) 5: 0.99(s, 6H), 1.25-1.29(m, 2H),
1.66-1.75(m, 2H), 1.92-1.97(m, 2H) 2.25-2.30(m, 2H) 2.42-2.46(m, 2H),
4.43-4.49(m, 1H), 7.13-7.52(m, 12H); LRMS APCI m/z 51%%% %]0%/09272'7

WERHHHHIE®ES 20 5 r4 (3 hvdroxvohenpxy)oioeridin-1-vi1-5

2-diohenvihexanamide CH3 H,C NO-O / b-OH HZN 0 Diisopropyi
azodicarboxylate (0.23mL, 1.20mmol) was added dropwise to an, lee cold
solution of thé prgdust of preparation 54 (226mg, 0.594mmol), resorcinol
(196mg, 1.717 &‘ d-Qriphenylphosphine (312mg, 1.19mmol) in
tetrahydrofurn (2mt) and

ixture stirred at 25 room temperature for
oved under reduced pressure and the

purified g an Isolute(r) SCX-2 cartridge, eluting with methanol,

" then with,#¢¥\ ammonia in meth&Hol. Basic fractions were concentrated in
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vacuo and fufifrer purified by chromatography on silica gel, eluting with
diShitire imatita R0 Yh disnervon O B emhaiotHag gB29nTne!) W gided g a solution of
Apprqpstate ffaptpastoerd qoioentedRéchic)vacteb=hntidhasholtbreliegidaen
ohtaipes30 4Py as furthernpurifies dybprepangtive-thia. [ayemixture was
cfhr&mal;%rapwuuéing 3 SHCACRABEMIR 2004403480l in tetrahydrofuran
%tlrﬁ gto 649’92;% si] ‘@lgt%%@'gdfﬁl%g&aw 'Q;és than allowed to warm fo room

COan§£9amjret?:t aﬂdn %ﬁ;{}:ﬁtn]a ey IeI monl%% rg%%}]%;&a% ‘Ec‘i@% Wllﬁ water (

R A A N Ty fma% 5 5 "
(nRCsiBly, SOMOEVIOWGHET SUTLY B STeoIRy et 1S ST RIS Hveshpyt with brine
7 0091 D Sheotpanit pfjase w3 trighost ekt RS, Aqmeer'ﬁ#%dﬁmfwﬂ’ﬂnﬂ the
Exestipée 96:idl-(3shvaniume 2-ehethgigahpxv ypipeditin- 1971 1-Sutingthyiih
2-gigphesnydhexaramiicks o BEa 36l \Oo/td ©bb: 12Nk dfpbhiieapkegiphs were

AZQHIRIRAEHIRISHIL e QRIDURRD AR ASHRE. AR WIS tAB IR 0t
th Brg%{&t of preparatlon 54 (100mg 0.263mmol), 2-methyl-resorcinol

néj t5 Q%W&e £ﬁ§3@&1 929 ngmo D1 67(m
tetralﬂ\]’%?o ura ture stirred t
i S
us‘i’?{ﬁséﬁ 8Hite(r) SOX-2 cartridge, eluting with methanol, then with IM
ammonia in 15 methanol. Basic fractions were concentrated in vacuo and

- fulkemgr$ified by chromatography

HN O

Diisopropy! azodicarboxylate (0.23mb, 1.20mmol) was added dropwise to an fce cold solution
of the product of preparation 54 (226mg, 0.594mmol), resorcinol (196mg, 1.71 mmol) and
triphenyiphosphine (312mg, 1.19mmol) in tetrahydrofuran (2ml) and the mixture stirred at
room temperafure for 12 hours. The solvent was removed under reduced pressure and the
residue purified using an isolute® SCX-2 cartridge, eluting with methanol, then with 1M
ammonia in methanol. Basic fractions were concentrated in vacuo and further purliled by
chromatography on silica gel, eluting with dichioromethane:methanol:0.88 ammonia, 98:2:0.2
o 95:5:0.5. Appropriate fractions were cancenirated in vacuo and half of the residue obfained
(65mg) was further purified by preparative thin layer chromatography using a silica coated



on silica gel, eluting with dichloromethane:methanol:0.B8ammonia,
98:2:0.2 to 95:5:0.5. Appropriate fractions were concentrated in vacuo
and the reS|due further purified using a Phenomenex Curo uﬁ

W?ﬁ hm dimensions) on a prepgyativeAgilent 1100 HE’ '@ﬁﬁ%‘&e&ﬁ%}%
mobile phases were 0.1% v/v Formic acid (aq) (A) and 0.1% v/v Formic
acid 20 in acetonitrile (B), eluting with a gradient of 20-80% B over 18

e AR e e BEREERe bR ' o
deteetondas2oBnindn Wpigropriate fractions concentrated in vacuo,to
affemsirtioctitiez coPaPOLm .2 Gl 3B B9 ekt HBM R{4OOMHE S CTBOD)

- 620l OBaks2.HH)n 1428134 (m (ri2 ) 14 214128 I HY H)3 21688 OdHiNT, 0215

5 63%216% BER7 203 (A 246 (Mg ARCRO822s -G, 2H), 4.24-4.31 (m, 11-1),
7-6.41 (m, 21-1), 25686690(m 11-1), 7.23-7.40 (m, 10H); LRMS

suspensiorwas a owed to 5 cool to room temperature and then
evaporgtgd to dryness under reduced pressure, The residue was purified
10 bypehromatogrigpibpofzsilicarge . eduthnd withaditsd| drenwieehtarse solution of the
meianek PrgBrammeniaod; 1.051e881.2thhibrgiveitbid titec dipomatl @s
a Gl hivielthorkd NOERLAHRDM kitaby BRSO Gnd. Poh{Sinb ixtlb 2ideBat
(mod?#’gen:llpégﬁﬂ' 1%1"(% %’L'l)s 1'F9§ shvabt (ﬂb ?ejﬁll))vgdzéhac’etﬂf%c(me@'ﬁﬂsssure and -
2. 51_ Aldi 3{(?( ce(m eilt)dn \ﬂ"@\%ﬁﬁaﬁm @Ign:u th41§§ah§ngn% in

1.47-7.50
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HPLC. The fwo mobile phases were 0.1% viv Formic acid (aq) (A) and 0.1% viv Formic acid

20  in acetonitrile (B), elufing with a gradient of 20-80% B over 18 minutes at & flow rate of
18mimin, The peaks were detected using a UV detector at 225nm and appropriate fractions

concentrated /i vacuo to afford the title compound as a gum in 8% yield.

THNMR(400MHz, CDL0D) 3: 1.06 (s, BH), 1.28-1.34 (m, 2H), 1.71-1.81 (m, 2H), 1.88-1.94 (m,

2H), 2.02 (s, 3H), 2.37-2.46 (m, 4H), 2.68-2.77 (m, 2H), 4.24-4.31 (m, 1H), 6.37-6.41 (m, 2H),
25 .86-8.90 (m, 1H), 7.23-7.40 (m, 10H), LRMS APCI miz 487 [M+H]

Example 97
5-{4-[(3-hydroxybiphenyl-3-yDmethoxvipineridin-1-yli-5-methvi-2. 2-diphenylhexanenitrile

POy
0fo .




hydroxide (144mg, 2.57mmol) in 3-methyl-4-pentanol (4mL) was heated
under reflux for 36 hours. The reaction mixture was allowed to cool to
9{%% gggggerature and the solvent removed under reduceg@Fessshigecking
résidue was partitioned between etlgd acetate (30mL) 20 and water
(20mL). The organic layer was separated, dried over magnesium sulphate

d trated The d
T

S A e f@h&@ﬂ@ﬂs S o, SO RN et
tHEvas RS D P ERE B RO KB ARHYSA iftie yaioLaR Ry WA
dieidorompethbine miditeawns F08S abiifoinid2 08450 RS SO watalarer s

5 theditle it canppetind as shguavdpp@Edotyidichedd NVR (00N HEeSDBOD)
6rehiddB (SadFsife? 2. AbctiBtoglebhyl 62 <1i8 deh, g, WIB5IEIOBo(mtheRp),
2@&«%4% éﬁan%k&« 2 IHBr38249%. .@h@g@e%@;lé&ﬁ%uﬁhﬁsé Bifnim, 724 yield,

B (6 42?{)745&3@6 1
@@ﬂ mbyH @7& rEH)ZHEQZ {msd3lg
P e
10 z@wm@%@s@cw 572%3076966@7 A3k @?dnj. SR A
mikALEBMST BSEEGdBENBTipreparation 57 (500mg, 1,21mmol), caesium

carbonate (1.18g, 3,64mmol) and 3-methoxyphenol (0.41mL, 3,64mmol)
m@gm_ethylformamlde (10mL) was stlrred at 80C for 18 hours The

3‘5

layer w

éear ed, xtr@cted nith diethyl ether (2x30mL) and the
- combin

org nic\salution\wa ed over magnesmm sulfate and

to afford e tde compound as 10 aeo urless gum |n 71 % yleld 380mg.
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20 and water (20ml). The organic layer was separated, dried aver magnesium sulphate and
concentrated in vacue. The residue was purified by chromatography on silica gel, eluting with
dichloromethane:methanol:0.88 ammonia, 95:5:0.5 fo 80:10:1. Appropriate fractions were
conaentrated in vacuo and the residue further purified by chromatography on silica gel, eluting
with dichloromethane:methanol:0.88 ammonia, 98:2:0.2 to 95:5:0.5, to afford the fitle

25  compound as a gum in 21% yield.

THNMR(400MHz, CD,0D) B: 1.05 (s, 6H), 1.22-1,35 (m, 2H), 1.62-1.68 (m, 2H), 1.85~1.93 {m,
2H), 2.35.2.45 (m, 4H), 2.78-2.82 {m, 2H), 3.43-3.40 {m, 1H), 4.57 (s, 2H), 8.75-6.78 (m, 1H),
7.02-7.07 (m, 2H), 7.21-7.40 (m, 13H), 7.47-7.50 (m, 1H), 7.54 (s, 1+1); LRMS APCI m/z 563
IMH]' |

15 .,

30

Example 99
5-[3-(3-Methoxyphenoxy)azetidin-1-yil-5-methyl-2 2-diphenvihexanenitrie




~0OH3 -JHC 0 H3c I\ NH2 0 Potassium hydroxide (215mg, 3.83mmol)
was added to a solution, of the product of example 99 (85mg, 0.19mmol)
in 3-methyl-3-pentanoi (5mL) and the mixture was heated under reflux 20

WERMAREHS. The reaction mixture was then cooled to roomiEMBEIAEHE ">
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concentrated in vacuo and the residue was partitioned between ethyl
acetate (20mL) and water (5mL). The aqueous layer was separated,
extracted with ethyl acetat€’{20mL) and the combined organic solution
was dri¢efover a sulfate and concentrated in vacuo. Purification
of thergesidue by column chromatography on silica gel, eluting with
tharesmethanol:0.88 25 ammonia, 100:0:0 to 93:7:0.7, afforded
pouNg as a colourless gum in 74% yield, 65mg. WO '

PCT/1B2006/002727 126 'HNMR(400MHz, CDCI3) S:
Nl 12 1. 23(m 2H), 2.40-2.50(m, 2H), 3.10-3.25(m, 2H),

g?i;"ngdg Q?t gyct %g t:or‘\Gﬁ %53%%“ g} %;fgagsﬁﬁ(%ﬂ%lﬁgte {1.18g,

dlchlorom

5@6[4'@513?‘ ar\g é— mc&yé:rfacl ﬂgﬂt esﬁnzwm Wt’itraetwﬂforn%“nazéel':(%lrnrﬂ/\rzvas
inJAdSEARTH P18 }Eﬂ‘ﬁﬁeTﬁ\?IFf’éﬁ%ﬁﬁ'éﬁ‘ffH@ "‘@?4 oy S9eeR{rRieINy LRRARY the
hydeieie (@ooradiigendieiar it 2hsn GG BERA BN AERIHE 75
icevsosiethtsh | etiontel wiedptod atheoRppeparaniohesen(beshiF 20/ oS Hinn ydn
N, diedi et npliasenansicietd 5im kyndDtand thesonax thecrastase sty edrified Bcolumn
Mighdps:adiaminethaiterape erliHe arigentan2aby Thereastian mixtss was

thQRHEHAAERLIA AGRRZARERRNIHR.6390 bs 80 SRRk Wt RAdeH AR
th ! Wage%t Vool 30 minutes. The reaction was quenched

W' @v{f\éé{@; ﬁyf&?ﬁ(géam 'ed 04% Vg sajusated %3
‘ﬁﬁae

acetate

T e%mew w%&aﬂmgga%a A kG
cofibertafetd i Oéﬁhbm TAAl B4 purified by column
chromatography on silica gel, eluting with dichloromethane:methanol:0.88
anmEwenia1d0:0:0 to 97:3:0.3, to afford the title compound as a colourless
Oilg1eGo%eVielehnd Skt etidiN MRLARIME| 2.0G GBI BrdnBE (S, 6H),

0 90-0.97(m, 211), 2,40-2.48 mZH) 2.97-3. 06(m

Potassium hydroxide (215mg, 3.83mmol) was added io a solution of the product of example
98 (85mg, 0.19mmal} in 3-methyl-3-pentanol (§mi.) and the mixiure was heated under refiux
for 24 hours. The reaction mixture was then coocled to room femperature, concentrated in
vacuc and the residue was parfitioned between ethyl acetate (26ml) and water {Sml). The
aqueous layer was separated, extracted with ethyl acetate (20mL}) and the combined organic
solution was dried over magnesium sulfate and concenirated in vacuo, Purification of the
residue by column chromatography on silica gel, elufing with dichloromethane:methanol:0.88
ammonia, 100:0:0 to 93:7:0.7, afforded the title compound as a colourless gum in 74% yield,
85mg.



2H), 3.21-3.30(m, 2H), 4.07-4.17(m, 1H), 4.41(s, 2H), 7.26-7.46(m, 15H);
LRMS APCI m/z 20 425 [M+H3+ Example 102
5-[3-(Benzyloxy)azetidin-1-yil-5-methyl-2 2-diphenvihexanamide C

WHBCTRB4EINHZz 25 The title compou d was prepared from H’%THP(%&O 6/%02}127

10

15

20

25

30

example 101, using the same method as that described for example 100,
as a colourless gum in 77% yield. ' HNMR(400MH7, CDCI3) 6: 0.89(s, 6H),
1. OBNRUBOMEH2HNC,HB 2 2.8 EnFHRH) 1219808, A5 R-4RRE08M 5, 25\(r. 2,
4 3-4.434mehHHA, 3968, 2H), 4227242 (1), B3I I8RM SHARET-HfiEm448),
[M+bl9'130, W@, 20074325 P CTER0AE/0QAT27) 127 Example 103 5
Methyl 5 (3 phenoxvazetidin-I-vi)-2 2-diphenvihexanenitrile 0 8HH,30 N /
Tt&e '[I'[|f,‘ ggmpound was prepared from the product of preparation 65,
g‘ﬁﬂe—sa mt_h%)dI as that de crieq for preparation 62, as a
co% 5% T " ) 6: 0.95 (s; 6H),
1.34-1.41 243254(m 2H)315322(m 2H), 3.45-3.55 (m,
2H), 4.65-4? (T 6.73-6.78 (m, 2H), 6.90-6.98 (m, 1H), 7.22-7.45

) LRMS APCI mfg 411.IM+H]" 10 Example 104 5 Methyl
5-( 2RO etrelin-1-vl)- envihexanamid H3C N H3C 0 NH2
The title cmpwas prepared from the product of example 103, using
the same{method” as that described for example 100, as a white solid in
8836 400N COGIS)R 0035200 20
2ﬁ§d32/"21§y dsezﬂi)\zﬂ"%ée?'%‘ mi’:% g‘%ﬂ 4% 055( Q’Ng\)g% t %‘r‘mé%%:e’(é'*b
5. 8eiiTR O PR & oo 06 6 G BalT oy
LF@NH[ShAFT@‘Ufﬁl!’wg’TWﬁ] BE)E%{W P Hﬂgng the temperature to I‘l io 25 . The

reaction mix{ure was then re-cooled {o O“C benzyl bromide (ngs. 0.75mmol) was added and

the mixture was sfirred at 0°C for 30 minutes. The reaction was guenched with 2M
hydrochloric acid (2mL), basified to pH 8 with saturated sodium hydrogen carbanate solution
and extracted with ethyl acetate (3x50mL). The combined organic sclution was dried over
magnesium sulfate, concentrated in vacuo and the residue was purified by column
chromatography on silica gel, eluting with dichloromethane:methanol:0.83 ammonia, 100:0:0
to 67:3:0.3, to afford the title compound as a colourless ofl in 65% yield, 137mg.
THNMR(400MHz, CDCls) &: 0.91(s, 6H), 0.80-0.97(m, 2H), 2.40-2.48(m, 2H), 2.97-3.06(m,
2H), 3.21-3.30(m, 2H), 4.07-4.17(m, 1H), 4,41(s, 2H), 7.26-7.46(m, 1561); LRMS APCl'miz
425 [M+HT

Example 102
5—1S-gBenzvloxv)azetidin-‘l-vi]—s—methvl-2,2~d§phenv!hexanamide

The title compouné was prepared from the product of example 101, using the same method
as that described for example 100, as a colourless gum in 77% yield.

THNMR(400MHz, CDCls) 3: 0.88(s, 8H), 1.06-1.13(m, 2H), 2.32-2.41(m, 2H), 2.85-3.05{m,
2H), 3.15-3.25(m, 2H), 4.02-4.13(m, 1H), 4.38(s, 2H), 7.21-7.42(m, 15H); LRMS APCI m/z
443 [M+H]"



205[3 (4
Methoxyphenoxy)azefidin-I-yll-5-methyl-22-diphenvihexanenitrile /O~
H3C /(J-~ N H3C O CH3 N WO 2007/034325 PCT/IBZOQQ/IQ&% 37%?001%&;
WOTHeT#8eedmpound was prepared frgm the product of preparation
4-methoxyphenol, using the same method as that described for example
99, as a colourless gum in 55% yield. 'HNMR(400MHz, CDCI3) 6: 0.98(s,
6&%@@3_& 45(m, 2H) 2. 45 2. 55(m 2H) 3 14 -3. 24(m 2H) 3.42-3. 55(m

product of example 105 (53mg 0 12mmol) in~
ad the mixture was heated under reflux for

extracted with ethyl acetate (2x20mL) and the combined 15 organlc

SGlbeitile wam e dasarnsTed FRBIMPEONC A PR i BB 0 5 PR IS G
5 giveteat celatess oHimH696% ield coSimeys ¢IRMA{46TIMHZz, CDCI3) 6:

0.93(aR 6oz 48k 23(ras RHH2 4A-2BQMRHAH) 43S BrR8(hn 3 BH)22 (m:

3,443,28485 2H)ei3, 64T )ind B 752(v8, (HHDHP 8606.88(M, BiH)7 227 45

6.47" 7 480, 11-1), 7.22-7.45(m, 10H); LRMS ESI m/z
458" [fﬁ%%g&éﬁfg 07

5-r3-(4- h\{idro)cvphenoxvlazetidin-I-yI]-5-methyI-2 2-diphenvlhexanamide

10 o a4y c oH
. Mathvi-5-(3-phenoxvazefidin-1-vi)-2.2-diphenyihexanamide

The title compound was prepared from the product of example 103, using the same method
as that described for example 100, as a white solld in 88% yield.

15 'HNMR(400MHz, CDCly) & 0.81(s, 6H), 1.12-1.20(m, 2H), 2.42-2.48(m, 2H), 3.12-3.18(m,
2HY, 3.45-3.55 (m, 2H), 4.62-4.73(m, 1H), 5.55(brs, 2H), 8.75-6.78(m, 2H), 6.92-6.98(m, 1H},
7.20-7.41(m, 12H); LRMS APCI miz 429 [M+H]"

Example 165
20 5—[3-{’4-»Methoxvphenoxv)azeiidin-1-vﬂ—‘a’-methvt—z,2—diphenvlhexanenitrile




i J 0 NH2 The product of example 106 (53mg, 0.16mmol) was dissolved in
dichloromethane (5mL) and 25 the solution was cooled to OC. Boron

tribromide (IM in dichloromethane, 0.52mL, 0.52mmol) Waﬁ?[ﬂﬁ%&?d%m
ribromide (1

WAL LBititSh was stirred at OC for 35,pginutes. Further boron
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M in dichloromethane, 0.52mL, 0.52mmol) was added and stirring
continued at OC for 30 minutes. The reaction was then quenched with
SHPE R EPBBeHO AR B EER TP BRSO RIS TSN B F0e B8 054955
PETEB2B06 0ORTIEF tap deapidestiprerrapiothPtarpeiesre ol 8 hyelfs.
Thinsgueos:layedivas swim etnd. extrtide EHyitr ethiiacétate (A5t
apg) thacombined)osgancanluten veas, dHed overrmagedsitin-stifatend
coneantraterhin. VRREO bR Givera guany The gum was re-dissolved in
dichloromethane (5mL) and the solution was cooled to -10C, Boron
tri:k))c;%mlid%élM in 5 dichloromethane, 0.52mL, 0.52mmol) was added and
t was stirred at %OiC foretl ]boqgilgneigg%cg%a was then
HA-Sattrs N 0 Olution (20mL)

A NI LY V A s
and the organic_lay@rweSseparated and extracted with ethyl acetate
i rg):q%gine ganic solution was dried over magnesium

vph

™ as a colourless foam in 27% yield (14mg).
'HNMR(409WHE, CDCI3) 6: 0.92(s, 6H), 1.13-1.26(m, 2H), 2.40-2.50(m,
2H), 3.083.24(m, 2H), 3.42-3.58(m, 2H), 4.52-4.63(m, 1H), 5.50-5.68
(DPstassin 6YSREIB ARNR A 6UBPL 8/3PaREred 29 syubian PIARR wotUsHY) Sr NS
ARG (5t A48 fineHY H5eEyedmoita1 @S HL) 3nd3hk|miire wep hediesky e aeiel
N+drvild rhrecthy|resdidiphenylhexsirza mide! © ObhH3Et#ura- coNceRtB@On
Ni3é.B aram b lesrindas(dviimeichiniametiyangisls (20mL) dnd hemnaihiyarne
a 909&&9 ARLICHac QR0 sebdionahtaspredus ehkexamak 10 combined
(200mg. 2. 44mmeolin.dichlqromaihans iy andtheamiiurswas siived
at (f& for 1] _ogerurt gg boron tribromide (IM in dichloromethane, 0.5mL,
O.S’rlﬁ%%ﬁf WAL R dde a8 he mixture was stirred at 0C, for 30 minutes,
ThEEBHEM oy SO BR A RRARHBE ilh Y RIS odill A B oiee & #Utlf)h .
(57hik)3 ditdenith dsFAGr Sle a7 2(m, 1H), 8.30-6.38(m, 2H), 6.47-6.54{m, 1H),
7.40-7.18(m, 1H), 7.22-7.45(m, 10H); LRMS ESI| m/z 459 [M+H]"

Example 107

The product of example 106 (53mg, 0.16mmol) was dissolved i dichloromethane (5mL) and
the solution was cooled to 0°C. Boron fribromide (1M in dichloromethane, ¢.52ml., 0.52mmol)
was added and the solution was stirred at 0°C for 35 minutes. Further boron tribromide (1M in
dichioromethane, 0.52mL, 0.52mmol) was added and stirring continued at 0°C for 30 minutes,
The reaction was then quenched with saturated sodium hydrogen carbonate solution (20mL)



(20mL) and stirred at room temperature for 40 minutes. The aqueous
layer was separated, 25 extracted with ethyl acetate (2x25mL) and the
combined organic solution was dried over magnesium sulfate and

WeaHEditHed in vacuo. Purification 9f,ghe residue by columA CT/IB2006/002727
chromatography on silica gel, eluting with pentane:ethyl
acetatelmethanol/0.88 ammonia (90/10/1), 75:25 to 50:50, afforded the
titledcompicnebaseanpattuel ésd Fdansi e e prafdiaye 76 gesried, extracted
'RNMVIER {7 QRAEHEZ (GRS E3) Ghel ch (8126 H)gdni2 2eluBd (Wes 2rdd 22 -12288FM
2 )58 2853 - 4048801 REl . 3.6t 8&(NgiveHy, ¢urA0-#n80§0f M3, re-dissolved in
iﬁa@?&%&éﬁégs (%EHL&H% 3 @&Hﬁog :WLSB‘:éiﬁéS(m]jCy@m% rgf{ggidé(e@g wi ;p

19-7. ; +H]' 4

2 pﬂlfl}?@%g@}&%ﬁ 'éi?laztm gf.aoqiga% %éﬁ %IEE)% ! i;a_(ler?gx%r zo%ggirgoj;ion
1045 AR S b T eXaRaAmIce ?—7)48 i‘"g% PR aKrT%loBmm
foRfTBle EbHRRC AN RGN R SeRAAEE TR R B B! st oM ™
preplinsicosEC SolESMIERSESEhaNT) BANS00S PHtoMetaohiy IR YN
(IBsnk} aved thiste iy eiwas dheatadorariteryefiox fov 2iRoarsitiTRREaEHYh

10 Mixiiie/vasEaolesl dameeandB mpEe rEtaseas firtheto affonhtritiin doraratd as a
(23St AnmAe b and.2Q%niRd (OH)2/C (10mg) were added and the
MiXIHER MRS, ReRIghURdBr el fo. 2B@urs T igueasiionimisiuee wias,
fligies Jorough Arbeesliashing fugrahwih malbanel Anckibriiie

was concen d 1nva The 10 resi was diluted with saturated
S &MWW&%@EW%& gﬁrgagtgcsfon]ﬁtfgéﬁg;??ﬁted with ethyl acetate
(2x20mL) and the combined organic solution was dried over magnesium
sulfareekdd8 concentrated in vacuo. Purification of the residue by column
[SrfRatydmabheamidiettind bty vRidttiphpaAfes idenethanol, 95:5,
then afforded the title g9 nd colourless oil in quantitative yield,
30mg. 154INMR#GOMHZ, CDT13) 6: 1.02(s, 6H), 1.22-1.32(m, 2H),
2.31-2.49(m }-2.57-2.7

15

Eididiphpan Rexanaiidy

5.40-5.7#8¢brry, 2H), 6.77-6.86(m, 4H), 7.22-7.38(m, 10H); LRMS APCI
m/z 445 [M+H4" Exaqple 110 20 5-(3 (2 4 Dichloro 5 hydro)cy phenoxyy);
-azetidin-1-y f 2 2-diohenvihexanamide %H3CC CH3 H Cl OH
Cl Pofa \ dtexide (523mg, 9.33mmol) was added to a solution of

thelprody preparation 68 (250mg, 0.46mmol) in 3-methyl-3-pentanol
(5mLYand the mixtlire was heated
Boron ‘tribmmide (1M in dichioromethane, 1.78mL, 1.75mmol} was added to an ice~coolad
20  solution of the product of example 100 (200mg, 0.44mmaol) in dichloromethane (5ml.} and the
mixture was stirred at 0°C for 1 hour. Further boron tribromide (1M in dichloromethane,
0.5mk, 0.5mmof) wés added and the mixture was stirred at 0°C for 30 minutes. The reaction
wés then quenched with 1M sodium hydroxide solution (5mL), diluted with dichloromethane
(20mL) and stitred at room temperature for 40 minutes. The aqueous layer was separated,
25  extracted with ethyl acetate (2x25mL) and the combined organic solution was dried over
magnesium sulfate and concentrated in vacuo. Purification of the residue by column
chromatography on sifica gel, elufing with penfane:ethyl acetate/methanol/0.88 ammonia
(90/10/1), 75:25 to 50:50, afforded the title compound as a colourless foam in 91% yleld,
176mg.
30 'HNMR(400MHz, CDCh) 8: 1.10(s, 6M), 1.22-1.34(m, 2H), 2.42-2.55(m, 2H), 3.28-3.40(m,
2H), 3.65-3.88(m, 2H), 4.70-4.80(m, 1H), 5.55-5.70(brs, 2H}, 6.23-6.36(m, 2H), 6.45-6.53(m,
1H), 7.03-7.12(m, 1H), 7.18-7.39(m, 10H); LRMS ES| m/z 445 M+HT



WOSepHixEd and extracted with ethyl Agetate (20mL) and the com

10

i5

20

235

under reflux for 18 hours. The reaction mixture was then cooled to room
temperature, 25 concentrated in vacuo and the residue was partitioned
between ethyl acetate (20mL) and water (20mL). The aqy %‘Mﬁé@ﬁlﬁt{ﬂ%
ined
organic solution was dried over magnesium sulphate and concentrated in
vacuo. The crude material was treated with 4M hydrochloric acid in
MOmL 40mmol) WO 2007/034325 PCT/I82006/002727 131 and

Iacetate gZXZOmL) The comblned organic

Agnesiim sulphate and concentrated in vacuo.
n chromatography on silica gel, 5

S anol 100:1 to 10:1 to afford the title

colourless oil'in 61% yield, 147mg. 'HNMR(4OOMHZ
CDCI3) 6: 0.98 is, 6H), 1.18-1.25 (m, 2H), 2,41-2.55 (m, 2H),.3
(A TRIBIT 8 425, oD, Was Added iR Ti’—‘f)“'%"é%‘%”‘?@zw o ﬂ—el itiites
5 (95m6, B5u(r) Aid) 2BMBIOHLE)( wrng)on?ewemwﬂ%?"ﬁﬁiﬁg'
[Mdd]' AfsExamplaudl Tre 1SEbb my@szcwwotgvroom temperature further
PhERRXM a3t a5 TR - 2nd-2ihesgHesiatemitleveys HaECME He
Obhi) Gobs TG it CRRPRIMRE MV ashpiRparedsieain theiprodes fisfed through

preparagion (0,.us E&Q%t’ihﬁitﬁ?d&ﬁaﬁaﬁm%éﬁté&mcédaeaﬁ@reemampke T8O,
a¢ 2ol a2 v ﬂd{ HVBEEOMLR CREIR G

(moqcm)emmneswﬁﬁ@mm@rﬁﬁ ¥l HT%"%‘ RSH 5‘9

methoxyipeenybresaieoetiendlyiEs- Wmﬁwﬂwﬁ@ﬁwwa B RItAIR"5ENY

Chilaa3ddQidl, @inkhe title compound was prepared from

4-gly\ e ometh exynhenobdEPa30 3791 p5R) ari gd-2.49(m, 2H), 2.57-2.72(m,
2H), 3.98-4.04(m, 1H), 4.15-4.24(m, 2H), 5.40-5.70(orm, 2H), 8.77-6.86(m, 4H), 7.;2—7.38(m,

10H); LRMS APCI miz 445 [M+H["

|
1 B5%eer ] uﬁﬁ' o h
1H§E’tﬁti@)ﬁ%)(ﬁ’i‘dfﬁ)cq§‘ﬁﬁe 1c éc%gﬁ g %r‘em cnémfa 2 uél %fge?

Example 110
5-£3-(2 4~ Dichloro-s—hvdroxv-ahenoxvs az.etadm 1=y}~ 5-methvi~2 2.diphenylhexanamide

OH
cl
Potassium hydroxide (523mg, 9.33mmol) was added to a solution of the product of
preparation 68 (250mg, 0.46mmol) in 3-methyl-3-pentanct (5mL) and the mixture was heated
under reflux for 18 hours. The reaction mixture was then cooled to room temperature,
concentrated in vacuo and the residue was partitioned hetween ethy] acetate (20mi) and
water (20mL). The aqueous layer was separated and extracted with ethyt acetate {20ml.) and
the combined organic solufion was dried over magnesium sulphate and concentrated in
vacuo. The cmde material was freated with 4M hydrochloric acsd in diaxane (10ml., 40mmal)



product of preparation 57, using the same method as that described for
example 99, as a 25 colourless oil in 85% yield. WO 2007/034325
PCT/182006/002727 132 'HNMR(400MHz, CDCI3) 8: 0.95 (s, 6H

g’/gs 6(902727

WaIBBAIEBIM, 2H), 2.45-2.53 (m, 2H), és .16-3.20 (m, 2H), 3.

10

15

20

25

2H), 3.86 is, 3H), 4.62-4.70 (m, 1H),6.20-6.25 (m, 1H), 6.40-6.43 (m, 1H),

7-18-7.45 (m, 11 H); LRMS APCI miz 475 [M+H]' 5 Example 113

543 #d-GhiencsBam etleoiyiple mipudsaFot dipx iy WSnfERAcn vacuo and the

-dighenyhexanamicie aGneH 3Hd Zhlds\ I6y@ waChMtdindrcehipagtit

WaRBkE Ear%qefr%ﬂ#ﬂ@dpse(émet&fﬁ&amﬁe@aa dusing=destameiphatictd

S that o “Q%Q fOfﬁ%l%@;mlge 199 iy qglgame?mé%&ymﬁﬁgﬁ
VA , % ry

i %'S;‘ t‘om%tﬁy 63335%%‘?16@ 13‘ p§ la&’@ He rﬁtgﬁ I

2#!)‘“%91 m, 2H), 3.85 is, 3H), 4.60-4.72 (m
1P 9 @@%V‘?'ﬁ) ES% 6.23 (m, 1H), 6,38:6.4] % 14). 7-18:1
(MHNMREOIVIRSRRLT W5 BB M 182 Pl (7 8 i 24
{33164@ﬁfiawz}rh;&lmﬁ;ﬁ%’éﬁw@k\?ﬁi)aﬁéﬁétﬁﬁﬁylF@ MEHRASD. tH), 643 (&, “*)’
2-dipkremvthexaramitieanshnE STHEHHPEN\ O OH Cl Boron tribromide (1M
in dichloromethane, 1.75mL, 1.75mmol) was added to an ice-cooled
sqkum_q_he product of example 113 (180mg, 0.36mmol) in
dighloramethane Gk e dhe.piis es Stired abc fRkhddueur.

The reaction was then quenched with 0.88 ammonia 20 (30mL) and the

sepavrat¢d, dried OVEr magnesium sulfate and concentrated in vacuo.
Purjficatipref the XS idue by column chromatography on silica gel, eluting
i rées(gi|chIoromethane/methanol/O 88 ammonia

270mg We=2007/03432% P&T/IB2006/002727 133 'HNMR(4OOMHZ,
CDCI3) 5: 0.85 (s, 6H),
(m, 2H), 3.50-3.58 (I} 2H)C4 58-4.66 (M, 1H), 5.45-5.55 (m, 1H),
5.75-5.90 (m, 1H), 6.25-6.33

The title compeund was prepared from the product of preparation 70, using the same method

as described for example 110, as a colourless oil in §3% yield. ‘

THNMR(400MHz, CDClg) 8t 1.02 (s, 6H), 1.22-1.30 (m, 2H), 2.35-2.50 (m, 2H), 2.80-2.75 {m,
2H), 3.96-4.01 (i, 1H), 4.10-4.25 (m, 2H), 5.40-6.60 (m, 2H), 6.92-6.98 (m, 2H), 7-20-7.40
(m, 10H); LRMS ESI miz 513 IM+HT

Example 112 )
5-[3—f4—Chioro-3~methoxv—phenom%azeﬂdim1«vﬂ~5-methvi—2.2—d§ohenv[~hexanenitri!e

0

Cl
The title compound was prepared from 4-chloro-3-methoxyphenol (EP230379, p52) and the
product of preparation 57, using the same method as that described for example 89, as a

colourless ol in 85% vyield.



(m, 11-1), 6.38-6.40 (m, 1H). 7-15-7.40 (m, 11H); LRMS APCI m/z 479
[M+H'5 Example 115 5-f3-(3-Hydroxy-benzyloxv)-azetidin-1-yll-5-methyl-2

2-diphenvl-hexanoic acid amide HZN N~OH O ~~ 0O Thelprod 00%027 .

Wk3aRda®n 73 (65mg, 0.131mmol) was treated with 4M hydrochloric aci

-in dioxane (2mL, 8mmot), water (0.2 ml) was added and the solutlon

stirred at 85C for 30 10 minutes. The dioxane was removed in vacuo and
tHeNgR{dLMBariaohEY BEbieeH ctRfl oedmte PBAT A 31t Zibupalsd 20 (M.

Soe) sy eI agerHi B bopAtE) SKeHaI (ROMHL. B AMB2A ol IAg A3 ias! ),
extiastedwithgthrhacetatee20eThi:HThe combined organic solution was

‘ dried over 'magnesium sulphate and concentrated in vacuo. The residue

10

5

20

Q}upﬂ,qgi by column chromatography on silica gel, eluting with

Aac tate: Eneth N Efg@gﬁrgm&m 159000 £R:RS to

5650, 10 4 pound as a colourless foam in 70% y|eId

(br S, 2H) 6. 72 6 83 (m 3H) 7, 12 7. 20(m 1H)
§ APCI m/z 459 [M+Hj 20 Example 116 5

from the product of prepagagion®7 and 2-Chloro-5- 25 methoxyphenol,
using the same method as that described for example 99, as a brown gum
in 65% yield. HNMR(4OOI\/ﬁ-Iz CDCI3) 5: 0.96 (s, 6H), 1.31-1.44(m, 2H)
2 716 Fo(ro @I Ve, BEEPaISHTN the Prpctchiel ekeRler, 1 2145ing Y @ fyethed

4. Exkhat B8s¢rinpdiiy, &DMI6 2B, fay DHYI6:8TLB.AThrvieldH), 7.20-7.48(m, IIH);
L RMBRARGMIR/ZBTE BVisb @M @.02002/ (34882 BECIHIRA0D6/00232ZP (M,
134y 2620881 30, 3.85 (s, 3H), 4.80-4.72 (m, 1H), 5.30-5.55 (m, 2H), 6.20-8.23 (m, 1H),

5> é%&% &fel.l,?r%? -Mgthax ph?%@s@mm dsyisaepethyl-2 |

2-diphenvl-hexanoic aci am| e O/ H2%0>~" ~

Example 114 : .
5.£3-(4-Chloro-3-hydroxy-phenoxy)-azetidin-1 -yR-5-methyl-2 2-diphenylhexanamide

OH

!

Boron t;ibrcmide (1M in dichloromethane, 1.76ml, 1.76mmol) was added to an ice~cooled
solution of the product of example 113 (180mg, 0.36mmol) in dichioromethane {5mk) and the
mixture was stirred at 0°C for 1.5 hour. The reaction was then quenched with 0.88 ammonia
(30mL) and the solution stirred at room temperature for 18 hours. The organic layer was '

- separated, dried over magnesium sulfate and concentrated in vacuo. Purification of the
residue by column chromatography on siica gel, elufing with dichloromethane {o
dichloromethane/methanol/0.88 ammonia (97:3:0.3), afforded the title compound as a
colourless foam in 93% yleld, 270mg



WOLO38 Y m, 2H), 2.40-2.48 (m, 2H),
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O CI The title compound was prepared from the product of example 116,
using the same method 5 as that described for example 100, as a
colourless gum in 61% yield. 'HNMR(400MHz, CDCI3) 5: 0 92 6H
3.15-3,24 (m, 2H), & ??6&?2727
2H), 3.76 (s, 3H), 4.64-4.72 (m, 1H), g48575(m 2H), 620625(m IH),
6.38-6.45 (m, 1 H). 7.20-7.41 (m, 11 H); LRMS APCI m/z 493 [M+H]" 10
E%MRie0IMIB25-3-{2 AT 016 ds Sy dlA8xly 2D e rfbi A 4y Bt i 2yl Bkt yn2
2 stip bens]shexama)ciatid. canicl el HD B4RIS. 85Q, HR%O5B0ron, tritir6rides?2
(IM, udlichiasdmethane. 4201k, 11ARormshrcamaddediienn ice-cooled
solution of the product of example 117 (70mg, 0.142mmol) in
di hIorlorp&thane (5mL) and the 15 mixture was stirred at OC for 1 hour.
T d’Gn was t[he c t‘hq ] Ergemnqnlazsn L%and the
OGS yer was
sepdrated. The aqueous Iayer was extracted Wlth dlchloromethane

sodium ye4) carponate solution (10mL) and dried over magnesium
sulfatgat Héedoin vacug” Purification of the residue by 20
column atography eI, eluting with pentane:ethyl

acetate Rethranol:0.88 ammaniay(90/10/1), 85:15 to 50:50. The resulting
m was diss olved in t noI S I r [ d I
e b B3 .éﬁ%%*%@%ﬁ%%g Pl ‘?@%‘f@jiﬁ“ o
re ?%t%ﬂ%g&u ?PBPﬁDet‘ﬁ?}F'ae Lt ﬁ?e?iiancﬁ o gve. tEont ffme Apound
hyeRgehlofitfe RN 438 ;satﬁvedsa.tﬁﬁ°3ts%*tﬁeta@*dzfzm lopgd betwesn ety
'HIWAR (BDOMIFE S8 IBODYdim hygqesraribonaauiion (RAMpHThe ayeoua 8N,
2ty 4:82eBO 1t rathPHethi8 324082 (FheXiabipBEoRAE: (FalLier), &P 0red xger
(Mihabirsih? 4PrAR (87d | Ebhcénttiied’ i2 Qdtm. 1 Hl)e 7rédtiid. 4y noyd BH JyL RMES:
AM%M [M"'Q'M:a Fgéﬁ@ﬂthﬁglﬂuﬁ ?antane ethyl acetate:msthanok0.88 ammonia

5-JAdr uBre: % mekRoxVsRhe s amingl 4 x0sinetyd- RRriRhe v hex
ar‘tﬁ%nltrlle WO 2007/034325 PCT/IB2006/002727 135 \/H3C CHa/ N/\

o %%%@%%%tg?com h%‘%%%gg‘gos%g%%% 5@5“3 35:2,48(m, 2H), 3.02:3.12 (.

2H), 3.28-3.40(m, 2H), 4. 05—4 A7¢m, 1H), 4.31 (s, 2H), 5. Bs.2%3 {br s, 2H), 8.72-6.83 (m, 3H),
7,12-7.20(m, 1H), 7.21-7.40 (m, 10H); LRMS APCI miz 459 [M+H]"

Example 118
5-14.(2-Chloro-5-methoxy-phenoxy)-azetigin-1-vil-5-methyl-2 2-diphenyl-hexanenitrile

O/
A 'O Q
/ \ 0 [

The title compound was prepared from the product of preparation 57 and 2-chloro-5-
rnethoxyphenol, using the same method as that described for example 99, as a brown gum in
55% vield.

THNMR(400MHz, CDCl;) 8: 0.96 (s, 6H), 1.31-1.44{m, 2H), 2.40-2.57 (m, 2H), 3.14-3.35 (m,
2H), 3.40-3.60 {m, 2H), 3.77(s, 3H), 4.64-4.79 (m, 1H), 6.20-6.25 (m, 1H), 6.38-6.47(m, 1H),
7.20-7.48(m, 11H); LRMS APCI miz 475 [M+H]"




the product of preparation 57, using the same method as that described
for example 99, as a colourless oil in 90% yield. 5 'HNMR(400MHz,
CDC13) 6: 0.95 (s,.6H), 1.35-1.40 (m, 2H), 2.45-2.53 (m, 2H), 3.06-3.15

WOROTRBIR28.40-3.48 (M, 2H), 3.75 (S, 3H), 4.58-4.64 (m, 1HS G/ HREADYR’
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2H), 6.20-6.26 (m, IH), 7-22-7.45 (|ir?,410H); LRMS APCI m/z 459 [M+H]'
Example 120 10
SetdnfdeRhioro-5-methoxy-phenoxv)-azetidin-1-vll-5-methyl-2
2rdiphenwhexaaamidaetbih Sreten3-YizbmBy B sdieditehesmpormtkmids
prepared from the product of example 119, using the same method as
that ribed for example 1Q0, as a colourless oil in 90% yield,
5 (s, 6H), 1.42-1.55 (m, 2H), 2.40-2.48 (m,
(

2HN.3.067 2H) +-3.45 (m, 2H), 3.78 (a, 3H), 4.58-4.66 (m,
1H), 5. , 712 (m, 2H), 6.20-6.25 (m, IH), 7.22-7.45
(m, ICH mple 121 5-f3-(3rFluoro-5-hydroyv

henoxv)-az&tidin-1-yl)-5-methyl-2 2-diphenylhexanamide %H3G CH3

He fe' dMb2cFuls WPaRO0RI0 343RGRCT ABRO66/B0 2907 the 367 Teetie
CompeLRdasPRERRasRA fo0se sheprreuginohexaighe 120, using the
samepeting, asdhal deseribed for examplelPBas eeleulessaikinm,
g?ﬂ%ﬁ%@ﬁﬁ&l%ﬁﬁ%'\{%% %Q—ﬁk%@é %? é%a—@'#%, (Hg@i@(%(ﬁh%ﬁ(ﬁ?g H),
TESEEARIY b T ol A A A e e 25 .

IH), 6.25-6.35 (m, | H), 7.20-7.35 (m, IOH); LRMS APCI m/z 463 [M+H]'
E 1182 5 [3 (

3 Chloro 5 methoxv phenoxv)-azetidin-1-VII-5-methyl-2
't e 1oRY A2 i 5 - :_ gy e - N ‘.

2H), 3.06-3.15 (m,
Ci

Boron tribromide (1M in dichioromethane, 1.42ml., 142mmal) was added ta an ice-cooled
solution of the product of examptle 117 (70mg, 0.142mmol) in dichloromethane {6mL) and the
mixture was stirred at 0°C for 1 hour. The reaction was then quenched with 0.88 ammonia
(20mL) and the solution stirred at room temperature for 18 hours. The organic iayer' was
separated. The agueous layer was extracted with dichloromethane (20mis). The combined
organic solution was washed with saturated sodium hydrogen carbonate solution (10mL) and
dried over magnesium sulfate and concentrated in vacuo. Purification of the residue byl
column chromatography on silica gel, eluting with pentane:ethyl acetate:methanol:0.88
ammenia (80/10/1), 85:15 to 50:50. The resulting gum was dissolved in methanol (5mis) and
1N hydrochioric acid in diethy] ether (0.5ml) added. The solution was evaporated and the
solid recrystallised from ethyl acetate / methanol fo give the title compound hydrochioride salt
as a purple solid in 30% yield, 22mgs. .

'HNMR(400MHz, CDs0D) 8 1.28 (s, 6H), 1.33-1.44 {m, 2H), 2.40-2.48 (m, 2H), 4.02-4.30
(m, 2H), 4.33-4.62 (m, 2H), 4.95-5.06 (m, 1H), 8.20-8.28 (m, 1H); 6.44-6.49 (m, 1H), 7-15-
7.20 (m, 1H), 7.24-7.41 (m, 10H); LRMS APCl m/z 479 IM+M]"

Example 118
5.]3-(3-Fluoro-5-methoxy-phenoxy)-azetidin- 1-yll-5-methyi-2 2-diphenyk-hexanenitrile




2H), 3.40-3.48 (m, 2H), 3.78 (s, 3H), 4.58-4.66 (m, 1H), 6.20 (s, 2H), 6.35
(s, 1H), 6.50 (s, 15 1 H), 7-22-7.45 (m, 10H); LRMS APCI m/z 475 [M+H]'
Example 123 5 (3 (3 Chloro 5 methoxv phenoxv) azetidin-I-vll-5- meth%y

WOggRe#Atexanamide Q H3C CH3 %N O CI 20 The title 86H

10

15

20

prepared from the product of example 122, using the same method as
that described for example 100, as a colourless oil In 90% yield.
MR (400MHz, CDCI3) 5: 0.95 (s, 6H), 1.15-1.20 (m, 2H), 2.38-2.45 (m,

example 123, using dme method as that described for example 114
as a colourless oil in 92% yield. 'HNMR 400MHz, Cl ? 9@%@

1 -0 GOPROUI I SRR ST %*@%“ i GG Yo
2%, MogsepBIepsationfy . 5sing i*t?réa%mt‘f@%@i@“ai%i“@ IE¥3Map %94%5 .
(SsoldudysT 020+ 90ROy, IOH) Example 125 5 [3 (4 Fluoro 2 methoxy
plemmrycamei iDLy - B-ea¢¢ B 21 26iptoamyeiickan@ AR tte 2 H3E ERNE TN
0 8y 194b-Theditle-soampeund, was-peeparee) feams. 12 (m, 2H), 6.20-6.26 (m, 1H), -
4{%&-@@1%@%@;%@@6{@@%& of preparation 57, using the

same method as that described for example 99, as a colourless oil in
% Vi Iq c!—INMR(4OOMH2 CDCI3) 6: 0.95 is, 6H), 1.35-1.40 (m, 2H),
2.%?%9%3‘% , 2H ’3'203625 m, 15 2H 34 -3 4u8 ‘(m H 3 Sd'SE (s, 3H),
; AT, 55370 1), 7 | VIS APCI

The tifie compound was prepared from the product of example 119, using the same method
as that described for example 100, as a colourless ofl in 20% yield.

THNMR(400MHz, CDCl) & 0.85 (s, 8H), 1.42-1.55 (m, 2H), 2.40-2.48 (m, 2H), 3.08-3.15 (m,
2H), 3.40-3.45 (m, 2H), 3.78 (s, 3H), 4.58-4.66 (m, 1H), 5.40-5.55 (m, 2H), 6.03-6.12 (m, 2H),
8.20-6.25 (m, 1H), 7.22-7.45 {m, 10H).

Example 121
5.£2.{3-Fluoro-5-hydroxv-nhenoxy)-azetidin-1-yit-5-methyl-2 2-diphenyihexanamide

O H,C
kK O
O




Example 126 5 [3-(4 Fluoro 2 methoxy phenoxy)azetidin-1-yl]-5-methyl-2
2-diphenylhexanamide WO 2007/034325 PCT/IB2006/002727 138 \ H3C
CH,HZN O/\0O 0 p F The title compound was prepared from the product
wohexampts 125, using the same method as that described ¥61 @RAtHH#82727
100, as a colourless oil in 87% yield!3&INMR(400MHz, CDCI3) 5: 0.95 (s,
6H) 1.10-1.18 (m, 2H), 2.40-2.48 (m, 2H), 3.15-3.20 (m, 5 2H), 3.40-3.46.
zg} é2§d§,9°€§sd% RS (8 pHud S @:ErSe (120, 2ist)o 614 836 6B
Tg scnb 92&}2 1'5' 04’%@%04%8’@45@&1&3% LM?.‘]'Hf EXample 127
Fdoro-

X %‘?B@ MlH-DapetB Yk 2oy, 3.20-3.28 (m,

Zdﬂfﬂ ARG %ﬁ%x %'f 81 Jr hg {iig, GRINPELEEsWASIH)

A RrBHIne DrbRiAL %"éx 2h ? S 1 tas
o i, 11 07 i A Ui e ethog: o=

'HNMR(400MHz, CDCI3) 6: 0.98 (s, 6H), 1,20-1.28 (m, 2H), 2.35-2.48 (m,
ZMMS(m 2H), 395342(m 1H), 405418(m 1H 41425

10 The tii“le compbund was prepared from 3.chloro-5-methoxyphenol and the product of
preparation 57, using the same method as that described for example 99, as a colouriess oil
in 75% vield.

‘HNMR(400MH2 CDCly) 8 0.95 (s, 8H), 1.35-1.40 (m, 2H), 2.45-2.53 (m, 2+), 3. 06-3.15 {m,
2H), 3.40-3.48 (m, 2H), 3.78 (s, 3H), 4. 58-4.66 (m, 1H), 8.20 (s, 2H), 6.35 (s, 1H), 8.50 {s,
15 1H), 7-22-7.45 (m, 10H); LRMS APCI iz 475 [M+H]"

Example 123

5-13-( 3—Chioro-5—methoxv-phenoxv)—azetidin-‘I-vl¥-5-methvi-2,2—di9henylhexanamide

ci \

30 The title compound was prepared from the product of example 122, using the same method
as that described for example 100, as a colourless ail In 80% vield.
THNMR(400MHz, CDCl) & 0.95 (s, BH), 1,15-1.20 (m, 2H), 2.38-2.45 (m, 2H), 3.02-3. 10 {m,
2H), 3.37-3.43 (m, 2H), 8.75 (s, 3H}, 4.65- 463 (m, 1H), 5.40-5.85 (m, 2H), 6.18 (s, 1H), 8.30
- 1H) 6.48 (s, 1H), 7.20-7.40 (m, 10H); LRMS APC! miz 483 IM+H]"
25
Example 124
5.£3.(3-Chloro-5-hydroxy-phenoxy)-azetidin-1 —vﬂ-s‘methv1~2.2~diphenv¥he?<anamide




The dioxane was removed in vacuo and the residue partitioned between
ethyl acetate (30m1) 5 and saturated sodium hydrogen carbonate solution
(20mL). The aqueous layer was extracted with ethyl acetate (20mL). The
wocominadsorganic solution was dried over magnesium sulﬁﬁ (I 2Ng/002727
concentrated in vacuo. The residue'Was purified by column
chromatography.on silica gel, eluting with pentane:ethyl

comfpoupd in 52% yield, 73mg. 10 'HNMR(400MHz, CDCI3) 6: 1.22 is,
41 B8(m,@H), 2.60-2.68 (M, 2H), 3.60-3.68 (M, 2H), 4.264.37

) A4 5464\ 1H), 4.70 (s, 2H), 5.48-5.55 (or m, 1H), 5.78-5.84
(br m, 113,
LRMS A

Q1H), 7.18-7.23 (m, 1H), 7.23-7.38 (m, 101-1);
4-fl-13-(3-Methoxv-phe azetidin-I-vll-cvclopentyl}-2
2-diphenvl-butyronitrije /¥ Na D The title compound was prepared from
the product of preparation 84 and 3-methoxyphenol, usin imilar
m@tﬁéﬁ?tﬁ?ﬁ]«?ﬁlﬂd’e‘gﬁiﬂé@iﬁdéﬁ}ﬂﬁl8"@%‘??ﬁ%g?&%'ﬁel‘%g"iif R T et
CEN)dgsctiops far sgiple 214) 23 a9'LrEsseh "SBY 1°66-1.76 (m, 2H§, 2 46-
20HNBRGOMPEL)C BB TB.1.680(f 5P ;18- 1883 2Hh - HP) 48 (gt 315 (M.

5 4.6454 24, (HHDHP Bdbis 01H) 18) 3346 (87, (), 15, (5. 48688 (Eni LGy .
7.1535,%.38Am.(hH615.27-7.46 (M, 10H); LRMS: APCI m/z 467 [M+H]
Example 130 25 4-t1

r3-£3-M?t%}v-phenoxy)-azetidin-I-yII-cycIopentyI}-Z,2-diphenvl-butvramid

e WS 20071034395 PCTIIB2006/002727 140, DNz Q. TRE MlGle
COTHY T the product of example using a similar
foo\fo that described for example 106, in 48% yield. 'HNMR(400MHz,
0 (m, 10H), 2.46-2.53 (m, 2H), 3.07-3.15 (m, 2H), 3,47-
774s, 3H), 4.63-4.73 (m, 1H), 5.44-5.60 (br m, 2H), 6.33
] ), 6.48-6.53 (m, 11-1), 7.11-7.18 (m, 1N),
7.20:7.49 10H); LRMS AR€I.m/z 485[M+H1" Example 131 10 441 [3
(3 HydroXy=p enoxy)-a -1-vll-cyclooentyll-2 2-diphenyl-butyramide
OOH N I ~NHZ 0 The'title.tompound was prepared from the product of

example 130 using a simil method to

The title compound was prepared from A-fluoro-2-methoxyphenol and the product of
preparation 57, using the same method as that described for example 99, as a colouress ofl

in 72% yield. _ |
THNMR(400MHz, CDCly) 5: 0.95 (s, 6H), 1.35-1.40 (m, 2H), 2 45-2.53 (m, 2H), 3.20-3.25 (m,
15 2H), 3.42-3.48 {(m, 2H), 3.83 (s, 3H), 4.58-4.66 (m, 1H), 6.53-6.85 (m, 3H), 7-22-7.45 (m,

10H); LRMS APCI m/z 459 [M+H]"

10

Example 126
5-?3—(4-F|uoro~2—methoxv—phenoxv}-azetieiin-‘i—vﬂ-s-methvi-z.Z-dinhenvihexanamide




that described for example 108, in 53% yield. 'HNMR(400MHz, CDC13) 6:
1.31-1.47 (m, 6H), 1.48-1.60 (m, 2H), 1.63-1.77 (m, 2H), 2A5- 15 2.54 (m,
2H), 3.22-3.28 (m, 2H), 3.73-3.80 (m, 2H), 4.75-4.83 (m, 1H), 5.40-5.55

WLWATOI4AYS 6.24 is, 1H), 6.36-6.39 (m, IH), 6.48-6.55 (m, 1RGTEBG/E2727

10

15

(br m, 1H), 7.08-7.7,16 (m, 1H), 7.1%%7.38 (m, 10ON); LRMS APCI m/z
471[M+H1' Example 132 20 '

5-[3- luoro-3-methoxy-phenoxy)-azetidin-l-y1-5-methyl-2

2-dify yI-hexanenitrile 1\/N~N O O ~I F F WO 2007/034325

PCT. 27, 141 The title compound was prepared from the

prid C : and 2-fluoro-3- methoxyphenol (J. Comb. Chem.
2002 % i Al ethod to that described for example 99, in
73% vyield )CI3) S: 0.95 is, 6H), 1.34-1.40 (m, 2H),

m, 5 2H), 3.43-3.52 (m, 2H), 3.88 (s, 3H),
4.65-4.74 (m, 1H), 6.34-639 (m, 1H), 6.58-6.64 (m, 1H), 6.88-6.95 (m,
1H), 7.25-7.47 (m, IOH); LRMS APCI m/z 459 [M+H]' Example 133
5'{'%_@(%!'4: wﬂﬁgaﬁa%é%%ﬁéﬂ@ﬁmwﬁﬁ%ﬂék%a%HQQ,”JMH& the same method
2-dIRNPIMSRRNIUC AGEBINLS b3 57k yidy H2N, \ F ~1 0 10

3.0

g Ul SRS SRR L o e SR L RS

7288y P vpad B et £ 57 8709k BT 6 1. 17 L SBUR Bl
2 5627 A8 (! Oy |, RMS AR ba A7 B 3.50-3.60 (m, 2H),.4.65-4.74 (m,
1H), 5.46-5.75 (br m, 2H), 6.20-6.27 (m, 1H), 6.56-6.63 15 (m, 1H),
6.8Q6p881EM, 1H), 7.25-7.40 (m, 10H); LRMS APCI m/z 477 [M+H]
Examleihado S drdd-Files) 3-eMkoxi-phemoxy)-agriitiRedadinkemethyl-2
2-diphenvl-hexanoic acid amide F OOH -

Ot

E
The tittle compound was prepared from the product of example 126, using the same method
as that described for example 114, as a colourless oil in 32% yield,

'MNMR(400MHz, CDClg) 8: 0.98 (5, 6H), 1.20-1.28 (m, 2H), 2.35-2.48 (m, 2H), 2.56-2.68 (m,
2H), 3.95-3.42 {m, 1H), 4.05-4.18 (m, 1H), 4.18-4.25 (m, 1H), 5.40-5.65 (m, 2H), 6.45-6.53
(m, 1H), 6.55-6.80 (m, 1H), 6.72-6.78 (m, 1H), 7.20-7.35 (m, 10H); LRMS APC! m/z 463
[VHHT

Example 128
3-{2 6-Dichloro-3-hydroxy-benzviox idi ~gdiphenvi-hexanoic acid

20



H3C /j N H3C O NHZ 20 Boron tribromide (IM in dichloromethane,
1.5mL, 1.5mmol) was added to an ice-cooled solution of the product of
example 133 (45mg, 0.094mmol) in dichloromethane (5mL) and the

WIS #ES stirred at OC for 45 minytes. The reaction was Walig 4002727

10

15

20

25

room temperature. After 15 min, a further 1.5mL boron tribromide was
added. After 20 minutes, the reaction was quenched with 0.88 ammonia
(20m=and the solution stirred at room temperature for 18 25 hours. The
orga ayer was separated and washed with saturated sodium hydrogen
carbonate solutigrt (10mL) and dried over magnesium sulfate and

100:0:0 to 98:2:02 to give the Aitle compound in 100% yield (44mg).
'HNMR(400MHz, CDC13) b°0.95 (a, 61-1), 1.17-1.26 (m, 2H), 2.43-2.49
(nThe PrpdgeDe-grsrgraten 281 (1PPme, As5puothyas fipaisb@it 4Mhggiochiqye acid in
5.4i9x8n¥ G5 (i, ZNrRkY)) 6)120:82D.bry) A, 6 SERBIBs B @t 11, B,80-6i8%es.
(NTha Bickhiné \ak FedOvemin 18td), anRiMS AR E bartzodaBePledt] 2tk araiple (2 Gh)
5-E3u(Satrbted QMR aPERRA ) sagRiiditrvl B BeiBylsdayer was extracted
2-giphanylhexaneitlile S KR UHe GORAR NS RICRAF SR RN m
th‘é—‘uPE%P“Ct%%%Prgfr%{é‘ 902/ 20 ?éﬂéi%&%é;;@ﬁé&‘%)éagﬁﬁ‘% Siats@36hy on
Ch_??n. flgg A §,_ 479 uswﬁlasnin&%%ﬁmeﬁpod to t ataoggqrﬂl eg;{clr a4
exAoie YUY A8 TISE IR TR IOt Gy BI85 B et © 12 0
1.3‘@-@!.‘&?fﬁﬁ?%‘iﬁiﬁf‘é‘m%fé%%d(m,’“ﬁH), 3.20-3.27 (m, 2H), 3.43-3.52 (m,
2HYMNYRAQEISERREEYA 174 (nSHiH) 6 12P-67e3 Yt SRR 5088, 45 he (m,
11249) 4.2 D57 DD, frh7-4.60) (7. 25, F.207((rRLNL 6281956 RMS IR ET il 24B9m.
[ Mt [~ 0ERa eniple tHRG . 18-7.23 (m, 1H), 7.23-7.38 (m, 10H); LRMS APCI m/z 527[M+H]"
5-f3-(2-Fluoro-5-methoxy-nhenoxWT-azetidin-I-vll-5-methyl-2
2-diphervbiexanoic acid amide %H3CC~<CH, H2N" \p /1 -a

4-{1-[3-(3-Methoxy-phenoxv)-azefidin-1-vll-cyclopentyi}-2 2-dichenyl-butyronitrile

DURY
e ”\3\0@0_,,,.
g

The tifle compound was prepared from the product of preparation 84 and 3-methoxyphenal,

using a similar method to that described in example 99, it 73% yleld.

HNMR(400MMz, CDClGY 8 1.25-1.38 (m, 2H), 1.40-1.65 (m, 6H), 1.66-1.76 (m, 2H), 2.46-
2.57 (m, 2H), 3.06-3.16 (m, 2H), 3.48-3.57 (m, 2H), 3.78 (s, 3H), 4.64-4.72 (m, 1H), 6.34 (s,
1H), 6.33-8.37 {m, 1H), 6.48-6.53 {m, 1H), 7.13-7.18 (m, 1H), 7.27-7.48 {m, 10H); LRMS
APCI m/z 467 [M+H]"

Example 130
4-{1-3-(3-Methoxy-phenoxy)-azetidin-1-yll-cyclopenty}-2.2-diphenyi-butyramide




20 The title compound was prepared from the product of example 135,
using the same method as that described for example 100, as a
colourless oil in 96% yield. 'HNMR(400MHz, CDC13) 6: 0.92 is, 6H),

w. 1@71028M, 21-1), 2.40-2.48 (m, 2H), 3.16-3.21 (m, 2H), BUBIB28EH({47727
2H), 3.76 (a, 3H), 4.60-4.72 (m, IH), B46-5.60 (br m, 1H), 5.65-5.75 (br m,
11-1), 6.25-6.33 (m, 11-1), 6.34-6.40 (m, 11-1), 6.91-6.99 (m, 11-1),
7,22-7.40 (m, 101-1); LRMS 2<5\APCI m/z 477 [M+H]' Example 137

5-[3-(2 J-phenoxv)-azetidin-1-y11-5-methyl-2

2-diphé [ id_ apride WO 2007/034325 PCT/IB2006/002727
143 <CHZ HzF HO The title compound was prepared from the
product of 36 using the same method as that described for
exa 8 colourless oil in 51% yield. 'HNMR(400MHz, CDCI3) 5:
1.04 H12 -1.33 (m, 2H), 2.46-2.57 (m, 2H), 3.43-3.55 (m, 5 2H),

3.92:4700 40, 2y, 4.75-4.86 (m, IH), 5.72-5.82 (brm, IH), 6.35-6.48 (m,

BHI%&\ tlt?&30f6 qun was pr)éparecpf n?’ ée préd%lg(lde B)IZ’EI%MLS'I%D tg’ ké“!&%ﬁﬁ Mﬁéﬂ]to

5 1”3 ﬁeffﬂ%%oﬁeﬁ r?frng 0% OIS -azetidin-1-yI1-5-methyl-2.2-diphenyl-
Sz Phl\] B8 6 Wirrd%ne cBhpuntiwag Srefirdd”
5 fro?ﬁftﬁ@i BHJUET &F Brophfatfor 86, INiIRgRES AN MdHOH &s hts 53-6.36
deseritied feseantple 1H.57. 46 atEolounEs s’ G 70b yidiith, LRMS APCI miz
'HMSREAPOMHZ, CDCI) 6: 0.88 (s, 6H), 1.15-1.20 (m, 2H), 2.38-2.45 (m,
2H), 3.00-3.08 (M, 2H), 3.26-3.36 (M, 2H), 4.03-4.15 (m, 1H), 4.27 (s,

2H), 555880 (br m, 2H), 6.73-6.78 (m, 15 1H), 6.95 (s, 1H) 7.20-7.38
mg;‘ﬁg_ MS APCLm/z493 [ ) ]
4T3

The fitle compound was‘prepared from the product of example 130 using a similar method fo
that described for example 108, in 53% yield. '
THNMR(400MMHz, CDCly) 8 1.31-1.47 (m, 6H), 148-1.60 (m, 2H), 1.63-1.77 (m, 2H), 2.45-

15  2.54 (m, 2H), 3.22-3.28 (m, 2H), 3.73-3.80 (m, 2H), 4.75-4.83 (m, 1H), 5.40-5.85 (br m, 1H),
8.24 (s, 11}, 6.36-6.38 {m, 1H), 6.48-6.56 {m, 1H), 6.56-6.67 (br m, 1H), 7.08-7.7.16 (m, 1H),
7.17-7.38 (m, 10H); LRMS APCI m/z 471[M+H]"

. Example 132
20  5-13-(2-Fluoro-3-methoxy-nhenoxyl-azetidin-1-yii-5-meihyi-2. 2~-diphenyl-hexananitrile




144 'HNMR(400MHz, CDC13) 6: 1.22-1.60 (m, 8H), 1.60-1.73 (m, 2H),
2.43-2.55 (m, 2H), 3.14- 3.20 (m, 21-1), 3.60-3.68 (m, 2H), 4.62-4.73 (m,
1 H), 5.48-5.62 (br m, 1 H), 6.11-6.25 (br m, 1H), 6.26-6.35

W@EUHEPTm, 1H), 7.15-7.38 (m, I1H), LRMS APCI miz 505 t(f\HF—ﬁ” goorr2T

10

15

20

25

Example 140 5-r3-(3-Bromo-5- methoxy phenoxv)-azetidin-I-vil-5-methyl-2
2-diphenvl-hexenenitrile O &-Br O The title compound was prepared
frida tife provogtdofpreperame ST divd mivdupr 68 REIRETASPE Pl ationZgtyoro-3-
usiagoaypiRitarmethioCterthatdesciigpdsoy exaigproedodile JVspekedo
'H\VIREAROMHE, e CI3) 6: 0.95 (s, 6H), 1.33-1.40 (m, 2H), 2.42-2.53 (m,
ZWNQFQQGM Eﬁcrgbi)o?aﬁ(@ 350 604 24w, 375254318, 80y B B6-{17v, (H),
Sadtihy 4§4 ﬁ-x 1&»4 3, R0 e BB 4Mm Lh)s B RSy,

M+ +
PCI. Ni H
g)é%é[ or‘n%:)| 5- me y 0 enox%sgzgtlg{ﬁ- -vl 5+ r%\ethyl 2

2 dlghenY Shexan0|c acid amide %H,C CH3 HzBr Xb-0 The title
ole

CcO UTd was prepared from thle 1roduct of xrdnle 14ho,xusmgd tgemide
S 4 N PARDOK - for-exan ‘v' dsS d Colourie [
80%, . 'HNMR(400MHz, CDC13) 6: 0.92 (a, 6H) 1.12-1.18 (m, 2H),

; (m 2H) 3,05-3.13 (m, 20 2H), 3.37-3.44 (m, 2H), 3.75 (s, 3H),

%” 5-5.58 (br m, 1H), 5.95 -6.08 (br m, 1H), 6.23 (a,
5Js, 1H), 7.20-7.40 (m, 1OH) LRMS ESI m/z 539

4

xv)-azetidin-1-vil-5-methyl-2

2-diphenvl- hexan0|c aC| dedVO 2007/034325 PCT/IB2006/002727
145 %H3C CH3H20 OH Ib- Br The title compound was prepared from

th?hefﬂi% flod %%@&!&&aﬂd H&WﬁetB%&%F&?éﬁﬁﬁh@%@%éﬂ@%%&hﬁ&hw
e %l col o S Soaoour] /@4%‘,} |—||§|MR(4OOMHZ

c@%f B PL 57 200, 2’4§é 2H), 319%
e o °§?|§5 AR R ay R

6 3'3)(?», 594)6(25@0%9 45567 Hmal, 5148 (5 by, %*)e%?(%sf& 7%67 1§ 63

(mmommm&e& M22-526 (IM4H): E%thﬁ@‘ 77 [M+H]

Exampie 134

iphan ‘i-hexanoic acid amide

Boron tribromide (1M In dichloromethane, 1.8mL, 1.5mmol) was added to an ice-cooled
solution of the product of example 133 (45mg, 0.084mmol} in dichloromethane (5mL) and the
mixture was stirred at 0°C for 45 minutes. The reaction was warmed to room temperature.
Atter 15 min, a further 1.5mL boron tribromide was added. After 20 minutes, the reaction was
quenched with 0.88 ammonia (20mL) and the solufion stirred at room temperature for 18
hours. The organic layer was separated and washed with saturated sodium hydrogen
carbonaie solution (10mL) and dried over magnesium sulfate and concentrated in vacuo.
Purification of the residue by column chromatography on silica gel, eluting with



4-f1-f3-(3-Fluoro-4-methoxv-phenoxv)-azetidin-1-vll-cyclopentyll-2
2-diphenvl-butyronitrile O\ 11 VN~~ Na C\ ( F 10 The He compound was
prepared from the product of preparation 84 and 3-fluoro-4-

WonetieRyptienol (J. Hat. Chem,, 1989, 26, 1547) using a sinf{a/ Flal26’

that described for example 99, in 7§/2y|eld 'HNMR(400MHz, CDCI3) 6:
1.25-1,39 (m, 2H),'1.40-1.65 (m, 6H), 1.65-1.77 (m, 2H), 2.47- 15 2.58 (m,

- 2hid)eBri@nEnR R imsrate)si3ahtiBis 71 QNP1 92772 (5, Bld)ihd. BB-doTbcm in

10

1HQo® gdifaddgfm, 1H), 6.35-6.43 (M, 11-1), 6.94-7.03 (m, 1H), 7.24-7.48

(Mo RM TES) 8/ 438, dM HHF Bxampis, 244 28 m, zm, 3.20-3.28 (m

4- il;!l (34335 02&!)@%5}19?97’53 CB(XQ RAEHIIN-1r ”6%9!9 . 6.57-6.62
2 b e W R it s

€ compoun 'was pre are om the pro example 143,
usmg the same method as that descrlbed for example 100, as a
ccﬁé%m%ééﬁ)am in 65% yleld 'HNMR(4OOMHZ CDCI3) S: 1. 20 1.37 (m,
: A=A z (6225012 SXIENiIiL06-3.15

88.6.98 (m, 1H) 7.18-7.40 (m 10H) ARMS
(! plel45 10 4 t1 3 (3 Fluore 4 hvdroxv

1 . )-2 2-diphenvl-butyramide HzN O F
encompound was prepared from the product of example 144,
imitar method to that'described for example 114, as a colourless
foam in 25% vyield. 'HNMR(400MHz, CDC13) 6: 1.31-1.47 m 6H)
1.5 1% (ieong 1’3849’3?%‘3%5“%‘5’82%@“ 5% BAPEAIS ?‘2’7%‘“%‘37"

DSt e e TSR B8, (e Ao tioh KR desoioed o

13

20

25

6.0200RSYrin, BH)YIEB8-6.44 (M, 1H), 6.84-7.00 (m, 2H), 7.16-7.34(m,
10HYVExaMphz, TGS §3 (3506l 13avicidiw, 2H), 2.44-2.53 (m, 2H), 3.20-3.27 (m,
bemgyiosvdazetidin: b-vil&-methsd-273-gipherskhexennicrgcicammidenHa),
N7 353 02 (m, 1H), 7.25-7.47 (m, 10H); LRMS APCI miz 458 [M+H]"

Example 138
5-[3-2-Fluoro-5-methoxy-phenoxy-azetidin-1-yit-5-methyi-2. 2-diphenyl-hexanoic geid amide

0 e

3

CH,
ne N
O

D 3y

—0

The title compound was prepared from the product of example 135, using the same method
as that desciibed for example 108, as a colouriess o} in 96% yisld.

THNMR(400MHz, CDCHL) 3; 0.92 {s, 8H), 1.12-1.20 (m, 2H), 2.40-2.48 (m, 2H), 3.16-3.21 (m,
2H), 3.43-3.50 {m, 2H), 3.76 (s, 3H), 4.60-4.72 (m, 1H), 5.46-5.60 (br m, 1H), 5.65-5.75 (br m,
1H), 6.25-6.33 (m, 1H), 6.34-6.40 {m, 1H), 6.81-6.899 (m, 1H), 7.22-7.40 (m, 10H); LRMS
APCI mfz 477 [M+H]

Example 137
5-[3-{2-Fluora-S-hvdroxy-phenoxy)-azetidin-1-vli-8-methyl-2 2-divhenvl-hexanoic acid amide

1



W

10

13

20

O O 20 OH WO 2007/034325 PCT/IB2006/002727 147 The product of
preparation 94 (10omg,, 0.19mmol) was dissolved in tetrahydrofuran

IOmL) and sodium borohydride (47mg, 1.2mmol) and

ATk (ﬂ?ﬁhenylphosphme)palladlutmp) (22mg, 0. 02mmo|§%’r‘§23%@36727
After stirring at 45C for 30 minutes, the reaction was cooled to room
temperature'and quenched with a few drops of glacial acetic acid. The
was 5 basified with saturated sodium hydrogen carbonate
he;_,grganlcs were extracted with ethyl acetate (20mL) the
o,rggznic solutiorwaS:dried over magnesium sulfate and concentrated in
vacuoyPyification™of the re5|due by column chromatography on silica gel,

hIoromethEne methanol:0.88 ammonia, 100:0:0 to 95:5:0.5,

tle comp n 38% yield, 35mg. 10 'HNMR(400MHz,
CDCI3) 5: 0.90 (s, 6H), 1.20 (m, 2H), 2.38-2.45 (m, 2H), 2.98-3.07
(m, 2H), 3.28-3,39 (my2H), 4.06-4.15 (m, 1H), 4.26 (s, 2H), 5.53-5.65 (br
Myt CoBB AR breldh ol e QR 408 Hdkeh?O18a 3L nd i RS as
Aﬁwgldggc%b%g‘?’ol%g H;}eﬁ(%gwéec&b%ﬁe%g oil in 51% |eld ‘
%ﬁ*@ﬁ%rexi%é@a‘é’c.’é e N OERENG B Tt et
3r8 ArEd Trat e "YS%IET& Y Epafat BFr{f@é*ﬂs?r?é %mléﬁh%ﬁ%&”
to@héf‘bé@@ﬁb%ﬁd%ﬁ%ﬁdfﬁﬁw%mrﬁ@éwwld 'HNMR(400MHz, CDCI3)
b: 0.92 (s, 6H), 1.12-1.20 (m, 2H), 2.40-2.46 (m, 2H), 3.04-3.15 (m, 20
2E¥2BREI3843 (M, 2H), 4.13-4.20 (m, IH), 4.47 (s, 2H), 5.56-5.74 (br m,

2183 4L ErBOH o xd- e ha W3- detibik-1 )16 Q81 (dhdriihe fard bokBaliide
; MS ESI m/z 493 [M+H]' Example_ 1_48

2-di ic aC|d amide N ClI H2N OH O 25 The tltle compound
waslprepdaret-fror @;;)duct of preparation 103 using a similar method
to thatidegeriped fohexample A28 , in 25% yield. 'HNMR(400MHz. CDCI3)

b: 0.95 (¢ \? 1.12-1.24 (m 2-38-2-45 (m, 2H), 3.02-3.12 (m, 2H),
3.28-3.39 (m, 2H), 4.13-4. 20 m;11-1), 4.45 is, 2H), 5.37-5.60 (or m, 2H),
6_%&1@@0(mpund was prepared from the product of preparation 86, using the same methaod
as that described for example 115, as a colourless oil in 37% yield.
"HNMR(400MHz, CDCly) 8: 0.88 (s, 6H), 1.15-1.20 {m, 2H), 2.38-2.45 (m, 2H), 3.00-3.08 {m,
2H), 3.26-3.36 (m, 2H), 4.03-4,15 (m, 1H), 4.27 (s, 2H), 5.55-6.80 (br m, 2H), 6.73-6.78 (m,
1H), 6.95 (s, 1H), 7.20-7.38 (m, ‘HH); LRMS APCI riz 493 [M+H]

Example 139
A-{1-I3-(4-Chloro-3-hydroxy-

OH

Cl

The tille compound was preparad from the product of preparation 88, using the same method
as that described for example 115, as a colourless olt in 20% Yieid.



30 2H), 7.12-7.18 (m, 1H), 7.20-7.40 (m, 10H); LRMS APCI m/z 493
[M+H]' WO 2007/034325 PCTIIB2006/002727 148 Example 1495 13 (3
5 Dihydroxy-phenoxy)-azetidin-I-vll-5-methyl-2 2-diphenvl-hexanoic aC|d727

WaRIE3IGEr 51,3,5- -trihydroxybenzgpe dihydrate (10g, 79:%%?6’15’2006/002
placed in a round bottomed flask equipped with a Dean Stark trap and

-dehydrated using 23mL toluene. After removal of the water and

COHBERIAARONZINPEELE; the2driodme ol Wk 1468]8ted B4 White Goft) &-14-
maxtoien afryarsihs anboina ee@lO7Nnty, 013 3Merfdi} dndranhydrdt§25 (br m,
1,3:5-4rbyechiopy hen zesees.40.2b g, D:189masal)imiNL RMSinethyltoson dmride
(3mL) was stirred at 80C for 10 minutes. The 10 product of preparation

5 104 (142mg. O. 33mmo|) was added and the reaction mixture was stirred

atij_i C, for 05m| ry aterial was pagitionad betwean ethyl
ace wa er e organic layer was separated and
the agyeous re- extracted with oe/ hyI acetate (2x20mL), The combined
orga esium sulphate, filtered and concentrated
in vaé i idtte by column chromatography on silica

J 8010z} ethyl acetate:methanol:0.88
ammon(a), 100:1 to 30: 70 to afford the title compound as a colourless
gum in 5%-yield, 7mg. 'HNMR(400MHz, CDCI3) 6: 0.95 Is, 6H), 1.20-1.28

(ml‘h% hlﬂe %c%rﬁgm{é@ p?éﬂére% %nst%pﬂﬁucz ¢ %}e&@@oﬁ ﬁoe(rm ,tl%‘ﬂ',oduct of
p%rg\%r( a3, Jﬁ)é_é e @éh@?iﬁc"‘thl@dés&@e@% Sxaile 6208 6 1dnd),

10 Examplé 3

aﬁg %—1?& (385% \; o '@@Eﬁ@_%%lﬂ\ﬂé E11820,
> AR I B A 208 b Sebor iR
préfared froh PEISRYS BF s M 105, using the same 25 method |

as that described in example 109, as a colourless oil In 73% yield.
HMMAHZ CDCI3) 6: 0.98 (s 6H) 1. 35 1. 40 (m 2H) 2 42- 2 48 (m

VS APCI m/z 427 [M+H] 30 Example 151 WO 2007/034325
06/6 27281,149 543 f(4 Hydroxvbenzy

Q Q

The title compound was prepared from the produet of example 140, using the same method

as that described for example 100, as a colourless oil in 80% yield,

HINMR(400MHz, CDClg) & 0.82 (s, 8H), 1.12-1.18 (m, 2H), 2.38-2.46 (m, 2H), 3.05-3.13 (m,
20 2H), 3.37-3.44 (m, 2H), 3.75 (s, 3H), 4.56-4.63 (m, 1H), 5.45-5.58 (br m, 1H), 5.95 -6.08 (br

m, 1H), 6.23 (s, 1H), 8.48 (s, 1H), 665 (s, 1H), 7.20-7.40 (m, 10H); LRMS ESI m/z 539

MrHH]

Example 142
25  543-(3-Bromo-5-hydroxy-phenoxy)-azetidin-1-yil-5-methyl-2 2-diphenyl-hexanoic acid amide




CH3H3 CNO\/OH Nr The title compound was prepared from the
products of preparations 56 and 66, using the same method as that
described for example 101, in 15% yield. 5 HNMR(4OOMHZ CDCI3

WQRB(83G8), 1.32-1.40(m, 2H), 2.40:2,48(m, 2H), 3.04-3.0801ZHY) a1

10

15

20

3.26-3.35(m, 2H), 4.05-4.15(m, 1H) 3 32(s, 2H), 6.72-6.76(m, 2H),
7.10-7.15(m, 2H), 7.18-7.46(m, 10H) Example 152 10 5 f3 (4 Hydroxv
gexy)-azetidin-1-yll-5-methyl 2 2-diphenvl-hexanoic acid amide V /N

prepardtion HGg simg a similar method to that described for example

i MR(400MHz, MeOD) 5: 0.95 (s, 6H), 1.23-1.28 (m,
96-3.05 (m, 15 2H), 3.22-3.28 (m, 2H),
g~2H), 5.55-5.65 (br s, 2H), 6.70-6.75 (m, 2H),
5 OH); LRMS ESI m/z 459 [M+Nr Potency
ermined in CHO-K1 cells transfected with the

NFAT- Betalactamase gene, .20 CHO &Cpopgxsa%g R/lmtgg,,(,g\{@@g;,gg [Rethod

reC8 MBI AUTRRY B FR &5 are%ﬁoﬁu ahmuscarmi Jreceptor were
AT

trﬁf&ééfé‘ﬂ‘%ﬂﬁ"fﬁéamﬂ 485 2 COUIS 1 98B 2 C2HE Svere grown in
R Ao GRS 2 e R B A SR 625 (m
Taidh ASYRSSB2AR04ERA) ST omtHibiAd S $G%F o {Boeial E:éws%%an%,% (br
Sigra, B-AERMH1 5 SOt 207165 ce 1 (BigHRMS E36 86) SPEWRIT
(non-Essential Amino Acids; Invjtrogen 11140-035) and 200g/ml Zeocin
(Ieyitre@erR250- 25 01). hM38-Lac Assay Protocol Cells were harvested
for assayMienthex seashed S9:00 confivency isingivRzyImE atieell
D|SSOC|at|on Solutlon (Life technologies 13151-014) incubated with the

i ¥C inan atmosphere containing 5% CO2. Detached
t&d in Warm ath WO 2007/034325

PCT | 6/0272 150 mgdiaignd centrifuged at 2000rpm for 10min, .
S (Phospha®é Bufferéd Saline; Life Technologies
nd centrifuged again as just described. The cells were re-

The fitle compound was prepared from the product of preparafion 84 and 3-fluoro-4-
methoxyphenot (J. Het. Chem,, 1989, 26, 1547) using a similar method to that described for
example 99, in 75% yield.

THNMR(400MHz, CDCls) 8: 1.25-1,39 (m, 2H), 1.40-1.65 (m, 6H), 1.65-1.77 {m, 2H), 2.47-
2.58 (m, 2H), 3.12-3.22 (m, 2H), 3.46-3.57 (m, 2H), 3.77 (s, 3H), 4.66-4.74 (m, 1H), 6.27-8.33
(m, 1H), 6.35-6.43 (m, 1H), 6.94-7.03 (m, 1H), 7.24-7.48 (m, 10H);, LRMS ES! m/z 485
[M+HTT '

Example 144
4-1-13-(3-Fluoro-4-methoxy-phenoxy)-azetidin-1-yll-cyclopentyl}-2. 2-dichenvi-butyramide




WhHéPsét was PBS supplemented pyith 0.05% Pluronic

5

10

15

20

suspended at 2x105 cells/ml in growth medium (composition as described
above). 201 of this cell suspension was added to each well of a 384 well
black clear bottomed plate (Greiner Bic 5 One 781091'PF|_B’C% SeaN2727

12§ Sigma
9003-11-6) and 2.5% DMSO. Muscarinic Ms receptor signalling was
stimulated using 80nM carbamyl choline (Aldrich N240-9) incubated with
the gels for 4h at 37C /5% CO2 and monitored at the end of the

incyp sing a Tecan SpectraFiuor+ plate reader (X - excitation
405nm\e 50nm and 503nm). M3 receptor antagonists under test
w dded to the ssay at the beginning of the 4h Incubation period
and cg activity measured as the concentration dependent

g Ilne induced signal. Inhibition curves were
Q ted using a 4-parameter sigmoid fit and
converted to Ki values using) the Cheng-Prusoff correction and the Ko
value for carbamyl cholingth the assay. 15 It has thus been found that

carboxamide derivatives of rm a accordin e a
thth S PeeH e f |?F?f1 ove gétécg SP%(\?V 1%&@%%%?@%&1}5%/&%% -

atﬂ’f\}w dscristd fPriraiie B%T&W SSmaie tH l"ﬁ/ased 3-lactamase,
NN (RRD' 8. 3420 8745142 fég*é*ﬁ (@2l 5139 g7V 1%
3.27s §2 O-B0061B1 61 2H1 448333 15 35 76ds1 3 46P4. 21 (m 4, 660167
5.56 2 0-h081248.68 153D 36RFE28 B 26),77.18-7.40 (m, 10H); LRMS APCI miz 503

IM+H]

Exampie 145
4-{1-13-(3-Fiuoro-4-nydroxy-phenoxy)- azettd;n 1-yll-cyclopentyll-2 2-diphenyvi-butyramide

OH
The title compound was prepared from the product of example 144, using a similar method to
that described for example 114, as a colourless foam in 25% yield.
'HNMR{400MHz, CDCly) 8: 1.31-1.47 (m, 6H), 1.48-1.82 (m, 2H), 1.64-1.78 (m, 2H), 2.43-
2,54 (m, 2H), 3.27-3.37 (m, 2H}, 3.76-3.85 (m, 2H), 4.75-4.84 {m, 'iH}, 5.44-58.58 (br m, 1H),
5.22-6.28 (m, 1H), 6.38-8.44 (m, 1H), 6.84-7.00 (m, 2H), 7.16-7.34 {m, 10H).

Exampie 146
5-[3-(3~Chicro—4~hvdroxv—benzvloxv}—azetidin-1—vl]—5~methvl-2,2~diphenvE-hexancic acid amide




26 1.67 2847.4 292.26 300.333 3145.1 3236.4 346.57 357.28 36
17.6 37 5.01 WO 2007/034325 PCT/IB2006/002727 151 38 0.996 39
1.97 406.09 42 22.1 435.35 4432.2 46 1.74 4 4485 51 0.623 52

WO 174948250 3.18 53 0.334 54 3.62 58 1580 61 9.85 57.FGABWOW§AT27
65.6 6562.7 66 45.4 67 10.7 68 9'88 69111 7019.1 71 113
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The praduct of preparation 94 (100mg, 0.19mmol) was dissolved in tetrahydrofuran (10mtb)
and sodium borohydride (47mg, 1.2mmol) and tetrakis(triphenylphosphine)palladium(0) '
(22mg, 0.02mmol) were added. After stiring at 48°C for 30 minuies, the reaction was cooled
to room temperature and quenched with a few drops of glacial acetic acid. The reaction was
basified with saturated sodium hydrogen carbonate solution. The organics were exiracted
with ethyl acetate (20mL) the organic solution was dried over magnesium sulfate and
concentrated in vacuo. Purification of the residue by column chromatography on sllica gel,
eluting with dichloromethana:methanch0.88 ammonia, 100:0:0 to 95:5:0.5, afforded the title
compound in 38% vield, 35mg.

THNMR(400MHz, CDClg) 8 0.90 (s, 6H), 1.12-1.20 (m, 2H), 2.38-2.45 (m, 2H), 2.98-3.07 {m,
2H), 3.28-3.39 (m, 2H), 4.06-4.15 (m, 1H), 4.26 (s, 2H), 5.53-6.65 (br m, 2H), 6.88-6.95 (m,
1H), 7.02-7.06 (m, 1H), 7.20-7.37 (m, 11H); LRMS APC! m/z 483 MEHT

Exampie 147

iphenyl-hexanocic acid amide

The title compound was prepared from the product of preparation 98 using a similar method
to that described for example 148, in 18% yieid. ’
THNMR(400MHz, CDCIg) 5: 0.82 (s, 6H}, 1.12-1.20 {m, 2H}, 2.40-2.46 {m, 2H), 3.04-3.15 (m,
2H), 3.35-3.43 (m, 2H), 4.13-4.20 (m, 1H), 4.47 (s, 2H), 5.56-5.74 (br m, 2H), 6.75-8.80 (m,
1H), 7.03 (s, 1H), 7.08-7.14 {m, 1H), 7.23-7.38 (m, 10H); LRMS ES| m/z 483 (MMl

Example 148
5-i3-(2-Chlore-3-hydroxy-benzyloxy)-azetidin- 1-vil-6-methyl-2 . 2-diphenyl-hexanoic acid amide

Cl
OH

The title compound was prepared from the product of preparation 103 using a similar methed
to that described for example 128, in 25% vield. ‘
THNMR(400MHz, CDCis)'ﬁ: 0.85 (s, 6H), 1.12-1.24 (m, 2H), 2.38-2.45 {m, 2H), 3.02-3.12 (m,
2H), 3.28-3.39 {m, 2H), 4.13-4.20 (m, 1H), 4.45 (5, 2H), 5.37-5.60 {br m, 2H), 6.94-6.99 (m,
2H), 7.12-7.18 (m, 1H), 7.20-7.40 {m, 10H); LRMS APCl m/z 483 M+HT



721.23 730.852 74 <0.560 76 0.582 77 4.96 78 0.917 79 16.2 81
35.4 827.96 8330.0 84 6.97 853.19 86 1.26 88 71.9 89 159 90
0.268 9122.6 92 2.13 9326.8 94 12.4 952.25 96 6.51 98 139 99

WEZHRTHBEE 430 102 0.0636 104 O'Qig% 106 1.94 107 0.752"f58°6' %61

109 10.8 110 7.33 111 76.9 WO 2007/034325 PCT/IB2006/002727 152
113 7.22 114 1.94 |

Example 149

-hexanoic acid amide

OH

5 1,3 5-rthydroxybenzene dihydrate (1 0g, 79mmol) was placed in a round bottomed flask
equipped with a Dean Stark frap and dehydrated using 23mi. {oiuene. After removal of the
water and concentration in vacuo, the dry phenol was isolated as a white solid.

A mixture of caesium carbonate (107mg, 0.33mmol) and anhydrous 1,3,5-trihydroxybenzene
{(128mg, 0.98mmoal) in N,N-dimethylformamide {3ml) was stired at 80°C for 10 minutes. The

10 product of preparation 104 (142mg, 0.33mmol) was added and the reaction mixture was
stirred at 80°C for 10 minutes. The crude material was partitioned between ethyl acetate
(20mL) and water (30mL), the organic layer was separated and the agueous re-exfracted with
sthyl acetate (2x20mL), The combined organics were dried over magnesium sulphate, fittered
and concentrated in vacuo. The residue was purified by column chromatography on silica gei,

15  eluting with pentane: (90:10:1 ethyl acetate:methanol:0.88 ammonia), 100:1 to 30:70, to

' afford the title compound as a colouriess gum in 5% yietd, 7mg.

'HNMR(400MHz, CDCl) 8: 0.95 (s, 6H), 1.20-1.28 (m, 2H), 2.35-2.48 (m, 2H), 3.15-3.24 (m,

2H), 3.52-3.60 (m, 2H), 4.48-4.58 (m, 1H), 5.62-5.65 (br s, 1H), 5.78 (s, 2H), 6.08 {s, 1H),

£.35-6.40 {br s, 1H), 7.15-7.28 (m, 10H}; LRMS APC! m/z 461[M+H]"

20

Example 150

5-[3-(3-Hydroxy-phenoxy)-azetidin-1-yl-8-methyl-2. 2-diphenvl-hexanenitrile

"L _ch,
O
=
=" 0

7\
Qm

The fitte compound was prepared from the product of preparation 105, using the same
25  method as that described in example 109, as a colourless oil In 73% yield.

"HNMR(400MHz, CDCl) 8: 0.98 (s, 6H), 1.35-1.40 (m, 2H), 2.42-2.48 (m, 2H), 3.16-3.22 {m,
2H), 3.45-3.57 (m, 2H), 4.64-4.72 {(m, 1H), 6.25 (s,VTH), 8.30-6.35 (m, 1H), 6.42-6.48 (m, 1H),
7.05 -7.15 (m, 1H), 7.25-7.42 (m, 10H); LRMS APCI m/z 427 [M+H]"

30  Example 151



1150.176 118 40.7 121 0.604 124 0.223 127 110 128 8.19 1310.728
134 0.258 137 0.713 138 0.468 139 5.39 142 8.05 145 10.8 146 0.247
147 33.4 148 0.353 149 0.714 150 1.05 151 0.191 152 0.229 Guinea

WORITR3AEa assay Male, Dunkin- Hap‘liy guinea-pigs W@ghﬁﬁf@%@%g’@y”
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are culled in a rising concentration of C02, followed by exsanguinations of
the vena cave. Tracheas are dlssected from the Iarynx 5 to the entry point

the organNbath. Te strips are mounted in 5ml organ baths filled with
ware {87 Snasnatedsogidied frstnalys piidects nhpdbewtiatesis 86tGe IsBhile
MR adhedissHas wanbedeantipeousiy. (Fissees are placed under an

intialippEan-ef d680ma skisses: aterRtRnsipnad-alem 1 Hiprda008(m,
m t%%a”s‘@ Allaweto esilinipiesior a:fehes 302 mingtessha, 2+),
w %%lﬂléeﬂed to electrical field stimulation (EFS) of the following
paramete trains every 2 minutes, 0.1 ms pulse width, 1 OHz and
10-30V. The voltage is raised 5V every 10min within the stated range
urﬁﬁ@ﬂ%&%um contractlle response for each tissue is observed This

;l'he title compound was prepared from the product of preparation 108 using a similer method
to that described for example 148, in 53% yield.

INMR(400MHz, MeOD) &: 0.95 (s, 6H), 1.23-1.28 {m, 2H), 2.35-2.45 (m, 2H), 2.96-3.05 (m,
2H), 3.22-3.28 (m, 2H), 4.01-4.18 (m, 1H), 4.30 (s, 2H), 5.55-5.65 (or 5, 2H), 6.70-6.75 (m,
2H), 7.05-7.12 (m, 2H)‘, 7.20-7.35 (m, 10H); LRMS ESI m/z 459 [M+H]"

Potency assay

Ms potency was determined in CHO-K1 cells fransfected with the NFAT-Betalactamase gene.
CHO (Chinese Hamster Ovary) cells recombinantly expressing the human muscarinic Ma
receptor were transfected with the NFAT_B-Lac_Zeo plasmid. Cells were grown in DMEM
with Glutamax-1, supplemented with 25mM HEPES(LIfe Technologies 32430-027), containing
10% FCS (Foetal Calf Serum; Sigma F-7524), 1nM Sodium pyruvate (Sigma S-8636}, NEAA
(non-Essential Amino Acids; Invitrogen 11140-035) and 200pg/mi Zeocin (Invitrogen R250-
o1).

hivlz B-Lac Assay Protocol

Cells were harvested for assay when they reached 80-80% confluency using enzyme free cell

Dissociation Solution (Life technologies 13151-014) incubated with the cells for 5 min at 37°C
in an atmosphere contalning 5% CO.. ‘Detached cefls were collected in warmed growth



of the experiment. Following equilibration to EFS for 20min, the pump is
stopped, and after 20 15min control readings are taken over a 8-10 min
period (4-5 responses). Compound is then added to each tissue as a

whelyeesss at 30xKi (determined at the human M2 receptor?€XpR8ER 11727

10

i5

CHO cells in a filtration binding asséf/‘? and left to incubate for 2h.
Compound is then washed from tissues using a rapid wash with modified
Krehs falaniniand Sowisprestoteditonlashimin fes titbosehatsi BdBerest fedne:
e)&@@ﬁ*&ﬂﬁ{aﬁoé}ésthe@mds@f iheexprisaentiissues dsarechaiie ngedvvitine-
higIgTlRg: G @c@ﬁs‘é@frﬁ siatiliteg Readings Rkemsdngolas YW@of this
2% 4034%2.31 oAl 91027%? <527 GAPSLIED BifAUIGmREAer sc
Sfiettetf Us; n ?\Tc?toc Q},SO ware. e raw a ye;{]e Jn}r:o127
é%’b%?ﬁwé% SeT 'fgl?ﬁ? PeEa A F’nBeaSsuﬁ eernﬂeenn S oThlnh ftion of 1
Eﬁ@%%%n&%@&ﬁ%?é ARVRPWASHEC e ety BigRalinordhe’ g’saaeedt“'“g
retoierabpR B U flioe Aldch NRBiBdrr ibatad afihdhe selledratrhmdUSeChs &nd
MRaMdreiCh eanepounB:diatinn odactiong s Téssuepetabilitgrimis thaler (. -
duraien OidheexRREmenots Lah NeshEomPRUbMaEenks Gamesise
arg fypically. tested Atn=g. 10,5 0L SIMALG duERbioRRbacHeRoRtRF AL Rl
the fO"Ongg tﬁ?euclzgr%%n?r o-r[r % St ﬁ'n%@/ti&@g‘ @'!éqapo% %QO!I;IIQ ;IX@&'Q%%nal
Were AR rom rin Q!al_ll.lg‘gﬂ% e lfllgearp aramggr%%%)d%p%d
follSRASY HRBYSI R Ad ere Ronectve | Ssue. an pcision was
thfBUGRsthe é‘éﬁfﬁ%@%“ﬁﬁﬁ)%t‘éﬁeﬁ?ff}%ﬁSﬁf%ctfﬁ'ﬂls%'fg BRdurilie Irsf3 r|pa§rE v
3-Selariraige 385 wide prepared. The tracheal strips were suspended
between an isometric strain gauge and a fixed tissue hook with the
misseletinstiheshosizaritel paneindndriistiee dathsuznecandinitialtie rrstsent
ofihgrabsl thathagd brdbesatnnach (66 acspindw 9 Ye0b aE42) K eedly as
SOILIEOR {;@Qggj@m‘;ﬁltM indomethacin and 10M guanethidine. The
tissues-were-ppstipned-bety altel platinum wire electrodes (-1cm
gctp)ﬁ@gﬁsta leél‘/%ﬁ‘fﬁ% Hﬂ%?ﬁ‘ﬁ#ggéh Krebs solution (of the above
camposition) was malntalnpd through the tissue baths using peristaltic
puMmps- ;"heim“em CT'COLZ.,SYWW te—equilibrate for an hour with
rertensigning tp-tgat-15migsand-30mini from the start of the 20
equilibragion period. At the.end of the equilibration, tissues were
el mtrir:ﬂly, fiel stimu I|QT&‘21§:EQ\ USH Yo the f0||OW|ng parameters |OV’
1CH4LG.1?1“.'1=. prise-widthw s every 2 min. In each tissue a
valtage Tesponse curve wameonstructed over the range by - 30V
(keepind3all other Qflmlllaﬂrﬁ?ﬁ?nnmmpfefs constant) to determine a just
maximal Stimtiation—dsing: lation parameters EFS responses
5 D5
weTe 106 nenve mediategg@nd " 100% 25 chofinergic as confirmed by
blockaderby 1M tetrodotoXimior 1M atropine. Tissues were then
repeateddy stimulated ax—ﬁtggn-mtemaleuntil the responses were
re ﬁoduéiie. fhe pcubta%pun'rpwvasstopped 20 min prior to the

additionzgf the study compaend and the| average twitch contraction over

the_last 2®min tecorded a&#¥% control r¢sponse. The study compound
was ad%d to-tie-tissue b%?gfs with-eaeh tissue receiving a single
corcentggtion af 30 compagAd and allowed to equilibrate for 2h. At 2h
post addaslon thie inhibition2gbthe EES

0.333
3‘§ 45.1
32 36.4
34 8.57
35 7.28
36 17.8

37 5.01




response was recorded and IC50 curves generated using a range of
compound concentrations over tracheal strips from the same animal. The
tissues were then rapidly washed and the Iml/min perfusion with Krebs
weaktioaasestablished. Tissues were stimulated for a furthetC TEB28#H02727
recovery of the EFS response record®l. At the end of the 16h, 10M
histamine was 35 added to the baths to confirm tissue viability. The just
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CONHZ274 <0.560
76 0.582
77 4.96
78 0.917
79 16.2
81 35.4
82 . 7.96
83 30.0
B4 6.97
85 3.18
88 1.26
88 71.8
89 169
g0 0.268
91 22.6
g2 2.13
a3 26.8
94 12.4
a5 2.25
o8 6.51
a8 138
85 857
100 0.430
102 0.0636
104 0.0488
105 1.94
107 0.132
108 0.201
109 10,8
110 7.33
111 78.8

pup-beingeptionally substituted with 1 or 2 substituents

C4)alkyl and halo; - R4 is H or
harmaceutically acceptable salts or

A-comiggund-accorging to claim 1 where R' is




3. A compound according to claim 1 or 2 where pis 0. 4. A compound

according to claim 1 or 2 where p is 1. 5. A compound according to any

one of claims 1 to 4 where A' is phenyl optionally substituted 30 with 1, 2
WOLHHYRAIPS, independently selected, from F, Cl, CF3, OH, OEHPYER ™

and CH3. 155 6. A compound according to any one of claims 1 to 5

where A' is phenyl optionally substituted with 1 or 2 groups independently
s¢lectaasiromlF, Cl, CE37@H, OCH3, ®CF3and CH3. 7. A compound
accordifdy to any one of r“!%%qs—l—te#v-here A' is naphthyl optionally
St bstit%ﬂ;gd with-OR-5-8gzgompound-according to any one of claims 1 to
4 whergA 1S selected framomdolyl, isgindolyl, quinolyl, isoquinolyl,
.benzoflanyl, isobenzofi¥éddyl_benzothienyl, isobenzothienyl, quinazolyl,
qumnvgg' Bh hu!az:nyl, .g%%wlhlaw.y. benzoxazolyl, benzisothiazolyl,
benzisgxazotyt; benzimidgzalyl, indazolyl, benzotriazolyl, benzoxadiazolyl,
benzisexadiazolyl, benzoé#idadiazolyl and benzisothiadiazolyl. 10 9. A
campoli#id actording-to %ri%fbne-efrelaims 1 to 4 wherein A' is

138 :
be—n—zeaq%;gu.y. 10—Acompegmd-according to any one of claims 1 to 9
where'RZ and/R3 are meslogl. 11. A compound according to any one of
ims #%a 10/where A iqw- oup of formula * N~>** 12. A compound
38 A Aths O-where A is a group of formula * N**

1513 fgompound accozsa"a“fg”tﬁ‘éﬁy“cﬁe of claims 1 to 10 where Ais a

grpup d#formula_* No** 841A compound according to claim 1, said

compoi#fd being se!ecte@%@ h:
5-Mett 'i’g;) -H38)=-8-phrengrgeyrrotidin-1:yl]-2, 2-diphenylhexanamide; 20

5-Methyl-5-[(3R)-3-phenoxypyrrolidin-1-yl]-2,2-diphenylhexanamide;

5-[§3RdaFiSrHYAERx¥Renoxy)pyrrolidin-1-yl]-5-methyl-2,

2- %9@%‘)@[&?%@& giﬁea-% &@@Qﬁn@BW%@Q)&)@Bﬂ@@WWF@dd‘zcentratron of

in- 9/ aﬁﬂﬁ%ﬁﬂé’ mm{‘m&& Tracheas are dissected from the larynx
5 e% om%?&o the &%8 ggdn %Xx)pgcv.egé(?rl\@reshl &Jg@nra]?&t,w&r?ﬂgd %@E‘s

IC aCl

i pranolel, 10pM guanethidine and 3uM
m&%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%&gﬂg Iopene by cutling through the
5-[¢3R)sB-¢rEitrote Faahemisxyustie n ST poR oA -1 SeRenyRgs Yithie
nytaexanramider=8-K 3R)5Eq 2 @k catilage at one end of the strip for attachment to the

10 lorera:ekeuey- phe acepyaotidin-dt-1HE- bimretile 2 @idipthe iythe kethamide
, Sshethvd-Srid-phanenmine sdinrdayhha méphen ylaexaraoyisesBDmodified
S-[f:(3s %QVWMBMEQQ%_ il -Rumethids slinheapinexanamices
o I\Q;%tg ced (.1 d%ih%n 9&34@&&%1’1 %?Jﬂﬁer'l%’ ZTQBB_Q@Q%WQ{Q}@@E@@@&& 15 and 30

minutes, then allowed to equilibrate for a further 30-45 minutes.

15 Tissues are subjected to electrical field stimulation (EFS) of the following parameters: 10s

trains every 2 minutes, 0.1ms pulse widih, 10Hz and 10-30V. The voltage is raised &Y every

10min within the stated range until a maximum contractiie response for each fissue is
ohserved. This just maximum voliage for each tissue is then used throughout the remainder
of the experiment. Following equilibration fo EFS for 20min, the pump is stopped, and after
20 45min control readings are taken over a 8-10 min period (4-5 responses). Compound is then
added to each tissue as a bolus dose at 30xKi (defermined at the human M receptor
expressed in CHO cells in a filtration binding assay), and left io incubate for 2h. Compound is
then washed from tissues using a rapid wash with modified Krebs for 1min and flow is
restored fo 1mi/min for the remainder of the experiment. At the end of the experiment tissues
25  are challenged with histamine (1uM) to determine viabiiity. Readings taken during the



5-[3-(3-Hyd roxyphenoxy)azetid in-1-yl]-5-methyl-2,
2-diphenylhexanamide; 5-{3-(4-Ch loro-3-hyd
roxy-phenoxy)-azetidin-1-yl}-5-methyl-2,2- dlphenylhexana &n i%o{gog df,}
WQHBERYaroxy-phenoxy)-azetidin-14}-5-methyl-2,2-diphenylheXanami
35 156 5-{3-(3-Chloro-5-hydroxy-p henoxy)-azetid in-I -yl}-5-methyl-2,2-d
iphenyl hexanamide; 4-{1-[3-(3-Hyd roxy phenoxy -azetid
ireeaipeychp éHW@aM d:?yﬂﬁ?ﬁlluﬂfﬁy F?f"?&é are.  The raw data are
5 vidal intr peBobny deenapp HateXy R aeestiotimpaA giﬁ'ré"tﬁyr”ﬁ@ e R iRy Efex
angiwasidasnisteting washout, the times taken for the tissue fo recover by 25%, from the
5 [RnRsh HaD Jy exyep hen o) -azetisinebry pGenmatwh 2Z=tiphd mpidtex
5 aqg%@%gb iﬁ’rﬁttsﬁi’@n%raﬂon of the experiment to 16h post-compound washout,

é?tfb hyidtexyahenayimwsazatidingkidl-rreinyl-2,2-diphenyl-h

G,
exanoic.aci amlde or, if appropriate, the pharmaceutically acceptable
salts or solvates thereof. 15. A ¢

cONRBRIAL B [Pednpgeuinea Fig aehea d according fo glgim 1, said

droxyphenoxy)azetidi I 2,2- d hen in
T e e e
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20 acepiakien satsdorsslvatestiferenfiifttiohcisamiferetbirsterly drigsiorged
tregtmanigiiseamenabiiseases, disemens pasawanditotissdlectetery 2
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or.pa o enesis, Iin artlcu ar an obs \égt&rl dr&ﬁlthxnaqtorx alty\égy% were

25 d|§€3‘§7§fﬂ?ai‘si§‘ﬁ‘?ﬁ‘é%l%tb§e‘%d 0 group consistin of c ronl
eOBRTO[FRARCHN SUMIARA, %ﬁrﬁﬁd”ﬁ?ﬁ?f?dﬁﬁ‘b@?)ﬁﬁ%’?‘?ﬁ?y}”&f@é
CORBrfiapimglUeRsssoRpPeh RS BROrERIS, P RYRRArS é?ﬁﬁﬂ?%éﬁ‘?%?%’r”d a“d the
. dysphas assogiaiedior ivet hssotidted witt©RPh: OOUPDeRgRs The study
chasactanz Reshydsaveisiblia: Baaragressivesal veasigg kstingstiomcadefon of

30 TeSRIALANY RSB URMAAABDR), AOmcehatiotafnaiimaysn of the EFS
hyP%H%%%%}Q%c%%ﬁ%ﬂ&J J&@Ub@ﬁéﬁé&ég dhRgARYaNEE iRvaMR diseasations
th aotvlesr t%%ﬁea? %}%9 e{"\éltht!‘])eué%nn%ng}r %yy%gﬁ&ﬁ&r‘mem then rapidly washed and the

1milfmin perfusion with Krebs solution re-established. Tissues were stimulated for a further
16h and recovery of the EFS respanse recorded. Af the end of the 18h, 10uM histamine was

35 added to the baths fo confirm ftissue viabilty. The just max concentration (tested
concentration giving a response > 70% inhibition but less than 100%) of antagonist was
identified from the ICs, curve and the fime to 25% recovery of the induced inhibition {Tas)
calculated in Yissues receiving this concentration. Compounds are typically fested at n=2 10 §
to estimate duration of action.
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- bronchitis of whatever type, etiology, or pathogenesis, in particular
bronchitis that is a member selectedsgrom the group consisting of acute
bronchitis, acute laryngotracheal 3% ronchitis, arachidic bronchitis,
catarrhal bronchitis, croupus bronchitis, dry bronchitis, infectious
Claagthmatic bronchitis, productive bronchitis, staphylococcus or
streptococcal bronchitis and vesicular bronchitis, - asthma of whatever
type, etiology, or pathogenesis, in particular asthma that is a member
14 %’8?83’%%"{ ’ar@up consisting of atopic asthma, non-atopic asthma,
allergieasthma, 40 atopic bronchial IgE-mediated asthma, bronchial

fact1ors, essential asthma of unknown or inapparent cause, non-atopic
adthmal_bronchitic Asthrap—ef0pllysematous asthma, exercise-induced
{Sthiia, altergeryinduced asthma, cold air induced asthma, occupational
a, infectiye asthma caysed by bacterial, 5 fungal, protozoal, or viral
ic asthma, incipient asthma, wheezy infant syndrome
and bronchiolytis, - acute lung injury, - bronchiectasis of whatever type,
whefigslogy, or pathogenesis, in particular bronchiectasis that is a member
- RSeletted dmmnihe group consisting of cylindric bronchiectasis, sacculated
- AloBranchiggtasis, fusiform bronchiectasis, capillary bronchiectasis, cystic
bronchiectasis, dry bronchiectasis and follicular bronchiectasis. 20.
Cembinatio compgund according to any one of claims 1 to 15 with
* M@iﬁw@ agémi(s) sejetted from: (a) 5-Lipoxygenase (5-LO)
inMibitors or5=Tipoxygen ctivating protein (FLAP) antagonists, 15 (b)
L eukotriene antaganists (LTRAS) including antagonists of LTB4, LTC4,
o B O o o R T GBI 41 and H3
- RaAtddorisis sy & L 5HBAREIRYgonist vasoconstrictor

syrapathomimetic agents for decongestant use, (e) short or long acting
* NQ?}g@nists, 20 (f) PDE inhibitors, e.g. PDE3, PDE4 and PDES5 inhibitors,
(9Y Theophylline, (h) Sodium cromoglycate, (i) COX inhibitors both

R? rb%'ﬁ@'ﬁfgge %thégeéﬁ%pvf%r%%# gxr COKA int%irgit " I\Elcﬁﬁhtgs) rg)iir(&%%l a

and inhale gﬁucoc rticosteroids, 2 ?k) Monocional antibodies active

CYSATRIEHogenous inflammatory entities, (1) Anti-tumor necrosis factor

- p (@AWTINF-a) agents, (m) Adhesion molecule inhibitors including VLA-4

- AbiRtagamistsondn) Kinin-B1- and B2-receptor antagonists,
a) phenyl optionally substituted with 1, 2 or 3 groups independently selected from halo,
CN, CF3, OR*, SR'*‘ QCF;, (C4-Cyjalkyl and phenyi optionally substituted with OH;
b) naphthy! optionally substituted with 1 or 2 groups selected from halo, CN, CFa, OR®,
SR*, OCF; and (C4-Ca)alky};
¢} a 9 or 10-membered bicyclic aromatic heterocyclic group, containing from 1, 2 or 3
heteroatoms independently selected from O, S or N, said heterocyclic group being
optionally substituted with 1 or 2 substituents independently selected from OR*, (C,-
Cy)alkyt and halo;

-R%is H or (C,-Cyalkyl:

or, if appropriate, the pharmaceutically acceptable salts or solvates thereof.

2. A compound according to claim 1 where R’ is CONH,.

3. A compound according to claim 1 or 2 where pis 0.

4. A compound according to claim 1 or 2 where pis 1.

5. A compound according to any one of claims 1 to 4 where A' is phenyl optionally substituted

with 1, 2 or 3 groups, independently selected from F, Cl, CF5, OH, OCH;, OCFsand CHa.
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(o) Immunosuppressive agents, 30 (p) Inhibitors of matrix
metalloproteases (MMPSs), (q) Tachyé{ in NK1, NK2 and NK3 receptor
antagonists, (r) Elastase inhibitors, (s) Adenosine A2a receptor agonists,
(t) Inhibitors of urokinase, 35 (u) Compounds that act on dopamine

6. Aeoetarsd egodiRgaenistse 67:iiod ulgd@rs/a_ﬁrme‘ N exBrpathtivaytyesgodiided

with P NIRIOER W) QAR RiYakiBs FignadingnatBRMaYSEHICAASIR38

. NAP klnadse or syk %(lnase, ()%A ent trgt can be classed as muc lytics
AR  B AR B AF7 P SAC ISR a8 RSP Diinase

suBRkiRdrSthdAd, (bb)CXCR2 antagonists. 21. An intermediate of formula O

8. MOcAdHDnA-atciRiifg (fb) svigeseénod clpimsdi Abatendsrdefinedsinecladntrdm 2@olyl,

isofBol pteymefieteoaf fRIM a3 dmin 3 SR S 42 t,%%ﬁﬁ@”%ﬁs%ﬁgn%hienyé,

are a defl?r?q( IE&'daI thl'l 23. tAn ||Dr61§1ezrrpeadg:}tie 0 formulafﬂ éRS’_ '\thlz il

A E‘fﬁ_ w gré)lna_ " R ar?(?zlf&y are as eblnzecY in claif _a‘g?l ‘L ?gzellso .a ov

bergifpxBree RARGTAGERY 15982e M nPRiteriEaidi e Ferddigre Y b genzisoxadiazolyl,

benzothiadiazolyl and benzisothiadiazotyl.

9. A compound according to any one of claims 1 to 4 wherein A’ is benzoxazolyl.

10. A compound according to any one of claims 1 to 9 where R? and R® are methyl.

11. A compound according to any one of claims 1 fo 10 where A is a group of formula

* NO**

12. A compeund according o any one of claims 1 to 10 where A is a group of formula

i

13. A compound according to any one of claims 1 to 10 where A is a group of formula

*N Y sk

14. A compound according to claim 1, said compound being selecied from;
5-Methyl-5-[(35)-3-phenoxypyrrolidin-1-yi}-2, 2-diphenylhexanamide;
5-Methyl-5-[(3R)-3-phenoxypyrrolidin-1-yl]-2,2-diphenylhexanamide;
5-{{38)-3-{3-Hydroxyphenaxy)pyrrolidin-1-yl-5-methyi-2 2-diphenylhexanamide;
5-[(3R})-3-(3-Hydroxyphenoxypyrrolidin-1-yli-5-maethyl-2 2-diphenylhexanamide;
5-[(35)-3-{3-Fluoro-5-Hydroxy-phenoxy)-pyrrolidin-1-yl}-5-methyi-2, 2-diphenyl-hexanocic  acid
amide,
5-[(38)-3-(2-Fluoro-3-Hydroxy-phenoxy)-pyrrolidin-1-yl}-5-methyl-2, 2-diphenyl-hexancic  acid
amide;

S5-[(3R}-3-(2-Fluoro-3-hydroxy-phenoxy)-pyrrolidin-1-yl]-5-methyl-2, 2-diphenylhexanamide;
5-[{3R}-3-(2-Chloro-3-hydroxy-phenoxy)-pyrrolidin-1-yl}-5-methyl-2 2-diphenylhexanamide;
5-Methyl-5-(4-phenoxypiperidin-1-yl)-2, 2-diphenylhexanamide;
5-{4-(3-hydroxyphenoxy)piperidin-1-yl]-5-methyi-2 2-diphenylhexanamide,
5-Methyl-5-(3-phenoxyazetidin-1-yl}-2, 2-diphenylhexanamide;
5-[3-{3-Hydroxyphenoxyjazetidin-1-yli-5-methyl-2, 2-diphenylhexanamide;
5-{3-(4-Chloro-3-hydroxy-phenoxy)-azetidin-1-yl}-5-methyl-2 2-diphenylhexanamide;
5-{3-(3-Flucro-5-hydroxy-phenoxy}-azetidin-1-yl}-5-methyl-2 2-diphenylhexanamide;
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CN O IN (XXIV) LG wherein LG is a suitable leaving group. 25. An
intermediate of formula CN R2 R3 1NggZ (XVII) wherein R2 and R3 are as
defined in claim 1.

5-{3-(3-Chloro-5-hydroxy-phenoxy)-azetidin-1-yl}-5-methyl-2, 2-diphenyihexanamide;
4-{1-[3-(3-Hydroxy-phenoxy)-azetidin-1-yi}-cyclopentyl}-2, 2-diphenyl-butyramide;
5-[3-(2-Fluoro-3-hydroxy-phenoxy)-azetidin-1-yl]-5-methyl-2,2-diphenyl-hexanoic acid amide;
5-[3-(2-Fluoro-5-hydroxy-phenoxy)-azetidin-1-yl}-5-methyl-2 2-diphenyl-hexanoic acid amide;
and,

5-[3~(4-Chloro-3-hydroxy-benzyloxy)-azetidin-1-yi]-5-methyl-2 2-diphenyl-hexanoic acid amide
or, if appropriate, the pharmaceutically acceptable salts or solvates thersof.

15. A compound according to claim 1, said compound being 5-{3-(3-
Hydroxyphenoxy)azetidin-1-yl}-5-methyl-2 2-diphenylhexanamide or a pharmaceutically
acceptable salt or solvate thereof.

18. A pharmaceutical composition comprising at least an effective amount of a compound of
the formula () as described in any one of claims 1 to 15 or a pharmaceutically acceptable
salts or solvates thereof.

17. A compound of the formula (I} as described in any one of claims 1 fo 15 or a
pharmaceutically acceptable salts or solvates thereof, for use as a medicament.

18. The use of a compound of the formula (1) as described in any one of claims 1 to 15 or of a
pharmaceutically acceptable salts or solvates thereof, for the manufacture of a drug having a
Ms receptor antagonist activity,

19. The use of a compound of the formula (1) as described in any one of claims 1 to 15 orof a
pharmaceutically acceptable salts or solvates thereof, for the manufacture of a drug for the
treatment of treatment of diseases, disorders, and conditions selected from the group
consisting of

- chronic or acute bronchoconstriction, chronic bronchitis, small airways obstruction, and
emphysema,

- obstructive or inflammatory airways diseases of whatever type, etiology, or pathogenesis, in
particular an obstructive or inflammatory airways disease that is a member selected from the
group consisting of chronic eosinophific pneumonia, chronic obstructive pulmoenary disease
(COPD}, COPD that includes chronic bronchitis, pulmonary emphysema or dyspnea
associated or not associated with COPD, COPD that is characterized by irreversibie,
progressive airways obstruction, adult respiratory distress syndrome (ARDS), exacerbation of
airways hyper-reactivity consequent to other drug therapy and airways disease that is
associated with pulmonary hypertension,

- bronchitis of whatever type, etiology, or pathogenesis, in particular bronchitis that is a
member selected from the group consisting of acute bronchitis, acute laryngotracheal
bronchitis, arachidic bronchitis, catarrhal bronchitis, croupus bronchitis, dry bronchitis,
infectious asthmatic bronchitis, productive bronchitis, staphylococcus or streptococcal
bronchitis and vesicuiar bronchitis,

- asthma of whatever type, etiology, or pathogenesis, in particular asthma that is @ member
selected from the group consisting of atopic asthma, non-atopic asthma, allergic asthma,
atopic bronchial IgE-mediated asthma, bronchial asthma, essential asthma, true asthma,
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intrinsic asthma caused by pathophysiologic disturbances, extrinsic asthma caused by
environmental factors, essential asthma of unknown or inapparent cause, non-atopic asthma,
bronchitic asthma, emphysemaious asthma, exercise-induced asthma, allergen induced
asthma, cold air induced asthma, occupational asthma, infective asthma caused by bacterial,
fungal, protozoal, or viral infection, non-allergic asthma, incipient asthma, wheezy infant
syndrome and bronchiolytis,
- acute lung injury,
- bronchiectasis of whatever type, eticlogy, or pathogenesis, in particular bronchiectasis that
is a member selected from the group consisting of cylindric bronchiectasis, sacculated
bronchiectasis, fusiform bronchiectasis, capillary bronchiectasis, cystic bronchiectasis, dry
bronchiectasts and follicular bronchiectasis.
20. Combination of a compound according to any one of claims 1 to 15 with other therapeutic
ageni(s) selected from:
{a) 5-Lipoxygenase (5-LO) inhibitors or 5-fipoxygenase activating protein (FLAP) antagonists,
{b) Leukotriene antagonists (LTRAs) including antagonists of LTB,, LTC,, LTD,, and LTE,,
(c) Histamine receptor antagonists including H1 and H3 antagonists,
(d) a- and op-adrenoceptor agonist vasoconstrictor sympathomimetic agents for
decongestant use,
(e) short or long acting (3. agonists,
(f) PDE inhibiters, e.g. PDE3, PDE4 and PDES inhibitors,
(@) Theophylling,
(h) Sodium cromoglycate,
() COXinhibitors both non-selective and selective COX-1 or COX-2 inhibitors (NSAIDs),
(i) Oral and inhaled glucocorticosteroids,
{k) Monoclonal antibodies active against endogenous inflammatory entities,
{ly Anti-tumor necrosis factor (anti-TNF-«) agents,
(m) Adhesion molecule inhibitors including VLA-4 antagonists,
(n) Kinin-B,- and B, -receptor antagonists,
{0) Immunocsupprassive agents,
(p) Inhibitors of matrix metalloproteases (MMPs),
{q) Tachykinin NK,, NK; and NK; receptor antagonists,
(ry Eiastase inhibitors,
{s) Adenosine A2a receptor agonists,
{y Inhibiters of urokinase,
(u} Compounds that act on dopamine receptors, e.g. D2 agonists,
(v} Modulators of the NFkB pathway, e.g. IKK inhibitors,
(w) modulators of cytokine signalling pathyways such as p38 MAP kinase or syk kinase,
(X) Agents that can be classed as mucolytics or anti-fussive,
(y) Antibiotics,
{z) HDAC inhibitors,
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(aa}Pt3 kinase inhibitors, and,
(bb}CXCR2 antagonists.

21. An intermediate of formula

O

O Al
Ot
NC P

5 (1)

wherein A, p and A’ are as defined in claim 1.

»

22. An intermediate of formuia

10 wherein A and R are as defined in claim 1.
23. An intermediate of formula

R1

R2

{3} LG

wherein R', R? and R® are as defined in claim 1 and LG is a suitable leaving group.

-

15  24. Anintermediate of formula
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|
LG
(XXIV)

*

wherein LG is a suitable leaving group.
25. An intermediate of formula

CN
R3
NH

(XVIT)

wherein R? and R® are as defined in claim 1.



