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genus of biaryl substituted heter
LTA4H (| eukotri ene A4 hydrol ase) usef ul*1sfier* t he
treatment and prevention and prophyl axis of
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nmedi ators derived from arachi donic acid. They can
potentially contribute to devel opnent of

ﬁ&%gmsﬁﬂgﬁ' s and destabilization of atherosclerotic
l'ipid oxidation and/ or

proi nfl ammatory effects. As descri bed eI seV\/nere
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acid that encodes 5-1ipoxygenase activating protein

(FLAP), herein after referred to as FLAP. DNA
Bagkgrowed of the Inveation AP gene increase risk for

myocardi al infarction by 1.8 fold and for stroke by

1.7 fold. The |leukotriene pathway, through FLAP,
[0002d s Theoendipeodmotsc titel lewkotdent pathway msmetesmnﬂymm@ry lipid

rae3FoFS Serived font ot it iy PfnobiafiitondlE R ' o7
de@ldpﬂfehﬁd)f atlitrbsalenmis ad defabilizatioh af athidscleasticaplaques thrdnigh
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th a prior history of M duce nore | eukotriene

mfmtwm@ﬁl),t [H@lsad?@thaﬂleHaW%G?’@BPﬁ qog: 19f1Q38/§$113rhh4 &¥edd
O A O A e e O PRl gene,
coﬂnpmee nycleif aditl theah encpdes Srlipdxygenase actimating protele(FEARR gene
herein after referred to as FLAP. DNA variants in the FLAP gene increase risk for
myocardial infarction by 1.8 fold and for stroke by 1.7 fold. The leukotriene
pathway, through FLAP, leads to the production of leukotriene B4 by the enzyme
leukotriene A4 hydrolase (LTA4H). Leukotriene B4 is one of the most potent
chemokine mediators of arterial inflammation. Particular DNA variants in the gene
encoding LTA4H also elevate risk for MI and stroke, as described elsewhere
[Hakonarsson et al., J.Am.Med.Assoc. 293, 2245-2256 (2005)]. Individuals with a
prior history of MI produce more leukotriene B4 when their isolated neutrophils are
stimulated with ionomycin. Increased LTB4 production is particularly marked in
male patients with a prior history of MI who carry risk variants in the FLAP gene
[Heigadottir etal.]. The treatment (prophylactic and/or therapeutic) of certain
diseases and conditions (e.g., MI, acute coronary syndrome (ACS), stroke,
atherosclerosis) associated with FLAP or with LTA4H can be accomplished by

1

LY

*G00002*



[ Hel gadottir et al.]. The treatnent (prophylactic
and/ or therapeutic) of certain diseases and
conditions (e.g., M, acute coronary syndronme (ACS),
stroke, atherosclerosis) associated with FLAP or with
LTA4H can be acconplished by 1 *000002* i nhibiting
LTA4H. Inhibiting LTA4H i s advant ageous for nethods of
treatment for M or susceptibility to M; for ACS

. (e.g., unstabl e angi non- ST-el evati on nyocardi a

inffipifing %) AH- (nighiting T&%{S#a@ra@tpﬁpqg dorrpebefsdif icatment for
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and/ or for decreasing |eukotriene synthesis (e.qg.,
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. | ] QF 005004337 nd. 2 0043379, relate
el TR By g Rl PR 2
1H benzoi m dazol - 2-yl conpounds and derivatives
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arefincayporated herein by reference as they relate to utility.

Summary of the Invention

[0004]  The present invention relates to compounds exhibiting LTA4H enzyme
inhibition, having general formula ¥

Ar

/

(CHy),—C HET

In these compounds,



(CH22n-C HET T In these conpounds, 2 Ar is sel ected
fromthe group consisting of aryl; heteroaryl; aryl
substituted with fromone to three substituents

i ndependently selected fromthe group consisting of
hal ogen, |oweral kyl, |oweracyl, | oweral koxy,

fluorol oweral kyl, fluorol oweral koxy, hydroxy,
hydroxy(Cl -C4) al kyl, fornyl, fornyl (Cl-C4) alkyl,

) no( Cl- C4) alkyl, benzyl, benzyl oxy, phenyl,
Aé%gggﬁ?ﬁﬁga%%ﬁgﬁw?&Wﬁi%g%%ryI, het erocycl yl al kyl
substylf uted heteroaryl, and nitro; and heteroaryl

sub t{?tutﬁpl with fromone to three substituents
indi‘ﬁ tly selected fromthe group consisting of

hal Qg BubstiM&s Wik frdm ohe Y@ﬂh?e%?éhﬁ?tdeﬁiéﬁlﬁ%:p lﬁrﬁ&{ﬂ% @e&??ted

fl uorol oweral kyl, fluorol oweral KoXy,
benzyl , B@BYhe Bropp cosistipg of hedogenolawptalkyl, loweracyl,

het er oc j ; is selected fromthe
gr oup cgﬁifﬁ ?&gﬁﬁgg}i@%&ﬁlgﬁﬁvm OXEBYIPXYNR) |
CH2, CF2hy MRty NRHEHEC - o 0
CRi aRl b, BLb. Rl Rl}gg,l S 2%;1?’5% g%'én,@ &=0 fR
and NRI CF2GSYhRIHL §§:fyi%’iye %‘é’gé\‘ ipitsd nhenyghgteroaryl,

occur r enheteforynylilke, gibetitited BBttoaky1 A RkirdIagd | Over
ed fromthe group consisting of H,

&kﬁ%]taf%@éﬁbgﬁﬁi%% Yn pRe odfige sebstifuerimindepengeulp
Foget ner oy e AR ool Rl e
opt i onal loyeEbkmxyi firosolpw ereloh fluarolorroalkoxy; famyl) cyfo, and
H . g'ef:';‘: %%r%yl?@er%rlx%}(j ?Pﬁﬂé&,th%{e?&rryll, hertclarggyc?};lztﬂﬁ)glhagg n}/txl'ozz1 a
X is selected from the group consisting of direct bond, O, SO, S(0,), NR!, CH,, CF,,
CH,CH,, CH;NR', NR'CH,, CH=CH, C=0, CH,C=0, CR"R'® OCR"“R"™,
CR"R"0; SO;NR', NR'SO;, C(=O)NR! and NR!C(=0);
R' is selected separately in each occurrence from the group consisting of H and lower
alkyl;
R™ is selected from the group consisting of H, OH and lower alkyl;
R™ is selected from the group consisting of H and lower alkyl, or R'* and R'® taken
together may form a 3-6 membered ring, which may optionally contain a heteroatom
chosen from Q, S, and N;
HetAr is an aryl or heteroaryl ring attached via a ring carbon to Q, further
characterized in that Q and X cannot be on adjacent positions in said aryl or
heteroaryl ring;
Q is chosen from -O-, -NR'- and S(O)p;
Q and X cannot be on adjacent positions 1n said benzene or pyridine ring;
p is zero, 1 or 2;
n is an integer selected from 1-5;

HET is selected from the groﬁp consisting of

4-7-membered saturated nitrogenous heterocycle and



characterized in that Q and X cannot be on adj acent
positions in said aryl or heteroaryl ring; Qis
chosen from-0-, -NR - and S(Op; Q and X cannot be on
adj acent positions in said benzene or pyridine ring;
pis zero, 1 or 2; nis an integer selected from 1-5;
HET is selected fromthe group consisting of
4-7-menber ed saturated nitrogenous heterocycle and 3
nbered saturated nitrogenous heterocycle

subsi‘rn?m@&f%swa&ﬁéﬂ%qge{l% hetergsyelesustituted with one or two
| ndependaichlifehaidel WSS HOIHR LARYSLLNG

hal ogen, hydroxyl, am no,” car boxy,
| ower acyha Og%\h@dramoammo ok dowedaliyt, Mmmyal kyl ,

fl I

phg(r)];/lo, ° teroary an%éj%‘lp?rrog)?%gaglgylt %51%?“86@& nzytlo

H or Z i sydrOiHRgnkyl] Benzyloxyyiphedyl dieereurylt ang nitﬁHaﬁd my
tak%&%('}%ﬂl b}cvb?irepl aced by -0-, -NR-, -SO, -§(O2-,

-, provi ded that said -0-, -NR -
Z is §CHy),. 1 ﬁ‘:(\Q)JEh one @(tw@XCH rmay%g%ﬁm;rbe&é aébatb ab Lml
an

poi n %(%5 8 HET are separ at ed ){
| eastO O ocrretided gif taid -Gr-oliE - -SO-
conss -naC Qb ﬁ&ya fatBnNa

l\ﬁe&i a(m %oac O{‘N’I%f)ﬂot aﬁﬁé%@%ﬁ’ heteroc%olH?T and

subﬁlfei separaigd By gt I least enet€EH L ed het erocycl yl ,

w%%ei&%%%ﬁ% gcfog %ﬁ]g%k l%};‘ hyd@%&%ﬁ%%ﬁf’ ogmm| kyl ,

S eI ?oar‘:l??}?& GI(J@))EH(%I S(IL\I([Q-heﬁ‘érQ)}Rlbd s(ﬁg%mggc)l e
2 kosag sBl BeKERGIFp e plEopIge ;F?(b)ﬁ‘? bsBEY A e or
sub @é@)GHjG{OW)alkyl -C(0)CH,C(O)Ofluoroalkyl, -SH, -C(O)NH(OH), -
C(O)N(OH)R’, -N(OH)C(0)OH, -N(OH)C(O)R*; and
R* is selected from the group consisting of H, (C;-Cy) alkyl, and phenyl(C,-Cy) alkyl.

[0005] A major subgenus is

W
/
/—\>— b
- Q N
Ar X/\T2=T1 (C\Hz),,—c/ HET

In these compounds, T' and T? are carbon, or one of T' and T? may be nitrogen.
When T' and T? are carbon, a benzene ring is formed. When one of T' and T? is
nitrogen, a pyridine ring is formed, and in the pyridines, X is at the para position
relative to Q.

[0006] In asecond aspect, the invention relates to a method for inhibiting
leukotriene A4 hydrolase including contacting the LTA4H enzyme with a

therapeutically effective amount of a compound of formula P,

4



ZQN A XV2 T CH-CHET In these conpounds, T and
T2 are carbon, or one of Tl and T2 nay be nitrogen.
When T1 and T2 are carbon, a benzene ring is forned.
When one of Tl and T2 is nitrogen, a pyridine ring is
formed, and in the pyridines, X is at the para
position relative to Q [0006] In a second aspect,
the invention relates to a method for inhibiting

| eukotri ene A4 hydrol ase including contacting the
LTAAH enzynme with a therapeutically effective anount

[000] @ TRQTRRY Betf the MvdhHich rElated td Qg&ﬂnaédmuaaltcbm dsmon
aspect, the invention relates to phar rraceu%@
B¥abl e

compytAiTEsA Riagaceriaaby iasientgbls cpmist ﬁ@c”e@?ﬁae%l’rq"?uié
amS& bF £ko o?ﬁ&%ﬁﬁT.t'Ca||y effective anount of a

conpoun ormul a [0008] In a fourth aspect, the
i nventi on relates to nethods for the treatnent and

n or RLO h d r

(00 e BeLhnoli BB Ioh Placl {nSBR8 o, BN A
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her ap ve amount, of. .a.co un
teulg et Ak v migtes. Toetreetinds Gardlag, acmaisedrifs B ke
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e disease may be for exa Ie C t act ang_g
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be L inggly @@ntgdt IRPRBic AALAS, aﬁxﬁﬂé" aﬁelgic%ﬁﬁﬁ?s; asthma or

psori ulcerative colitis, inflamuatory bowel
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infAEA B ool iseasd Bid ferddlCaSOTRAY Sp Rk I eI
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infEianelory SR, The ATOURD SrE ISt o FRARE i prseaRy
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cl audi cat i on, abdaqm nal %ort i ¢ aneur nd.
TPB}G@&V%FF‘&IPI qhﬁqaaq:,@flpg)a& leg ischemia, intermitten clau cation,

abdominal aortic aneurysm and myocardial infarction.
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[0009] Compounds of the invention, which inhibit tumor growth and metastase
find utility in the treatment and prevention of cancer, including espophageal cancer,

brain cancer.

Detailed Description of the Invention

[00010] Throughout this specification the substituents are defined when introduced

and retain their definitions.

[00011] The invention relates to compounds of the general formula ¥ below.



[ 0009] Conpounds of the invention, which inhibit tunor
grom h and netastase find utility in the treatnent
and prevention of cancer, including espophagea
cancer, brain cancer. Detailed Description of the

I nvention [00010] Throughout this specification the
substituents are defined when introduced and retain
their definitions. [00011] The invention relates to
conmpounds of the general forrmula "P _below. 5 W Ar X
QN HetAr (CH2)"-CHET T Al of We conmpounds

f Nng W t hi nATIEKor egoi ng par e, genus and its

ra are/“useft \as | eukotri@ne A4 hydrol ase

Or Sy Ut not al conpoulds are novel. In
parti cul ar’ wn eci es \thin the

ALty ig{;i Ltin
hese s%% 2@5 ItI_P%:Ly e found upon
exam nation that conpounds that haXe be excl uded

fromthe clains to conpounds are patentable to the
inventors in this applicatign; it my al so be found

addi ti . _Species _and _genera not presently
“Q&?‘ﬁ%ﬁ%’_%& 8%&%&36‘?@% R BFNERPE H8 SybgeRasp are
uséflsil@RbirRile Al hy@olB@InhaAGS, bithdt AKXk YShBtub 22RRGEES

enera_ in applicants' clains are to be considered

and .Gl
In aﬁlvla%fe eestapy kngwinspecies fall sdthin the genng Y althqueh pe wtilityen of
. abe | ' I i pti '

Find DYR0H M boen SONRRA RMEESREID. 1OHaPhe Fllitlpn |
exagninatioythel gawipowids thet hasledeenvereicled fromhtbs elainiab camporinds

t puhl i, 6 ' in,. ticuyl . of
B S ARREAL T Bl B
spesies gadigenara moh presguily Lxclodeuoinals patatablad fRlinkftdzd @ithed:
apél%%t_i% % 81%1% Igﬁsg,o %‘lp eg’r g%r:n}s sﬁ%clgsy&%{i %lglge% igledpplicants' claims

are to be considered artifacts of patent prosecution and not reflective of the inventors'

LTA4H has

concept or description of their invention. The invention, in a composition aspect, is
all compounds of formula ¥ except those that are in the public’s possession. In
particular, a search of the literature indicates that the following three sub génera
encompass compounds that cannot be claimed:

(1)  when Qs -O-, HET is (S)-pyrrolidine, rac-pyrrolidine or piperidine, Ar is
phenyl or halo-substituted phenyl, HetAr is p-phenylene and the Z-W
combination is H;

(2) whenQisNR!, HET is thiazolidine, Ar is phenyl or substituted phenyl,
HetAr is meta-phenylene and the ZW combination is H; and

(3)  when Qis -O-, HET is azetidine, Ar is phenyl, n is 1, HetAr is a 2,5-
substituted pyridine and the Z-W combination is H.

[00012] The genus ¥ encompasses four subgenera, depending on the T'/T? ring:
2,5-pyridinyl, reverse 2,5-pyridinyl, meta phenylene and para phenylene:



phenyl or hal o-substituted phenyl, HetAr is
p- phenyl ene and the Z-W conbination is H, (2) when Q
is NRL, HET is thiazolidine, Ar is phenyl or
substituted phenyl, HetAr is neta-phenylene and the
ZW conbination is H and (3) when Qis -0-, BET is
azetidine, Ar is phenyl, nis 1, HetAr is a 2,5-
substituted pyridine and the Z-Wconbination is H.
[ 000121 The genus P enconpasses fo subgener a,
depending on the T1/T2 ring: 2, 5’;&ridinyl reverse

- ridinyl, henyl ene andzpara phenylene 6 W
HET W/ ﬁ%[ Ar XQ\ NN

H

FQ)n- ax Wz r X/ \Q

(CHz)n—C HET

Z/W
N=—— (éH2)n_C@

w
/
Z
Q \N
(éHz)n_C/@
X
w
/

Z
)
(CHz)n_C@



( H2)n- S HET 7 [00013] In one enbodi ment, the
invention relates to biaryl heterocycles useful as
LTA4H enzyne inhibitors, having the general formula: W
Z A XQ( H)n-C N HET [00014) In sonme enbodi nents Q
is selected fromO, S(Op and NR.: W / \ ZON Ar

X (CHR)"-CHET W Sp NGCG- Z A X( H)n-C MET W/
\ R ZN C & / ( H2)"-C HET [00015] In sone

di t . ted. f ,. O d NR. 8
(035 255t Bt heinitioe =g 1 oineybheiragycies upefikes
LT piafe:. inhiitdrs,\having the general formula:

w
Z/
@X — «>Hz>n—c@

[00014] In some embodiments Q is selected from O, S(O)p and NR':

/W
Z
Ar X (éHz)n—c@
W
o) Z/
A x <<>H2>n—0@
w
1 Z/
X/_ (éHz)n“C@

[00015] Insome embodiments X is selected from CH,, O and NR!.

oG



Ar X Q\ (CH2)n-C HET [00017] In some enbodi nents BET
is selected fromthe group consisting of
pyrrolidinone, pyrrolidine, piperidine, piperidinone,
pi perazi ne, norpholine, thionorpholine, thiazolidine,
t hi azol i di none, oxazolidine and oxazoli di none and
substituted pyrrolidinone, substituted pyrrolidine,
substituted pi peridi ne, substituted piperidinone,
tuted piperazing, sti.tuted norpholine,

[Oédl:li &rtfﬂnéd IE?‘%&‘BF@?’EI%T ?ﬁzgrmgs‘%%rtalﬂhﬁ’wﬁpec hi azol i di ne,
substltuted t hi azol i di none, substitwted oxazolidine
and_substituted oxazolidinone. [00018] |In sone

' rolidine ang the Z-W conbination

[00019] I} sone embodi ments
ridinyl | pyrrolidine,

Iidiﬁ%v carQéxyaIk pyrrolidine

having the chemcal fornmula as sho W,
\' (CH2)g Ar X\ N (CH2)n 9 wherein g 'is an integer
selected from2-6. [00021] In sone enbodi nents HET is
(000 Y Crfbnde AiBollifterl AP iR ol broud KRG L o

pyrrolidine, pyrrolidinone, pipe

pyxpwltfbmm pmvéldme piperiling pipetiffinond, Pipe@2ine,| momphoiire,

B R e e L

substituted pyrrolidinone, substituted pyrrolidine, substituted piperidine, substituted

piperidinone, substituted piperazine, substituted morpholine, substituted
thiomorpholine, substituted thiazolidine, substituted thiazolidinone, substituted

oxazolidine and substituted oxazolidinone.

[00018] Insome embddiments HET is pyrrolidine and the Z-W combination is
other than hydrogen.

[00019] In some embodiments HET-Z-W is selected from
pyridinylmethylpyrrolidine, oxadiazolylmethylpyrrolidine, carboxyalkylpyrrolidine
and alkoxycarbonylalkylpyrrolidine.

[00020] In some embodiments HET-Z-W is carboxyalkyl pyrrolidine, having the
chemical formula as shown below:

HO O

(CHZ)q
Ar X 0 N
(CHy),



HO \ (CH2)g Ar X\ HN (CH2)n wherein q is an

i nteger selected from2-6. [00023] In certain

enbodi ments HET is (R) pyrrolidine having the cheni cal
formula as shown below. Z---W Ar X/ \ O (CHA"11IC H
[00024] In sonme enbodinments BET is (R) pyrrolidine and
ZWis H, having chemcal fornula as shown below 10
Ar X/ \ OH (CHs)n"wc H [00025] In certain

enbodi.nents HET. is,(R rrolidine, Xis selected from
WREE 4 &5 an gy ?{iﬁile‘:tfﬂcﬁl?brfé n enbodi nents HET is (R
pyrrolldineX|sCH20r O, nis 1, and Ar is selected

henyl and, substituted phenyl, and X is sel ected
[‘)Mzgm %l—@ imegty HEY 3s #elﬁcg o o the gritupsansistingiof CH

sl oﬂdm@?%@mh&e?ﬁa SO HIAIER Loy

ot her e di men
errbodlrrents is Oz V\/nerelnthe wavy |ine

c@f and i .
(00P3H O3 e ﬁ%#%‘g AT B BRSOkt (i Refratiips having
thmmwalfomsulla@xyhowmméwwl furanyl, and thienyl or

furanyl substituted w th hal ogen, i f1 uoronet hyl,
met hyl or methoxy. [00026] In son'e'I nts HET i's
(S) pyrrolidine, having chem cal

@X

wherein q is an integer selected from 2-6.

{00023] In certain embodiments HET is (R) pyrrolidine having the chemical

formula as shown below:

W

OO f
X Q N
| (éHz)n'"”CG
|
H

[00024] In some embodiments HET is (R) pyrrolidine and ZW is H, having

chemical formula as shown below:

10



shown below W X N R (CH2)n~C H Wuere R3 represents
hal ogen, CF3, nethyl, nethoxy, or CF3O. X is 0 or CHZ,
nis lor 2, Zis d-C4 alkylene and Wis COON
[00027] In sonme enbodiments HET is (S) pyrrolidine, Q
is oxygen and Ar is substituted phenyl, having
chem cal fornmula as shown below. 11 W X R (CH2)n- NNC
H wherein R3 represents one to three residues
i ndependently sel ected fromthe group consisting of
benzyl g phenyl and heteroaryl. [00028] In
nb g' ‘ phenyl suBstituted with

oary

subst /¥ d wth a
i tuent sehsct#€d frqu*gmeugizgﬁjconsisting of
t

hal ogen, nethyl, methoxy and t{\fl udronet hoxy. Thienyl
and furanyl are exanples of oaryl. [00029] In

ot her enbodi nents, the T'/T2 ring is either pyridine

and Qis oxygen or the T'/T2 ring is para phenyl ene,

[O(Zdrig! th\ﬁ/ ét?rfji)}i%if\r;bogl([z\aér@( 1%1? zﬁﬁ?%‘ﬁ%ﬁg 08k sbRTCRY @©
and NR'. In certain embodiments HET is (R) pyrrolidine X is CH, or O, nis 1, and
Ar is selected from phenyl and substituted phenyl, and X is selected from CHj, O and
NR'. In further embodiments X is CH, or O, nis 1, and Ar is para-substituted
phenyl. In other embodiments, Ar is heteroarylphenyl. In other embodiments, Ar is

wherein the wavy line indicates the point of attachment to X and R? is chosen from
hydrogen, halogen, trifluoromethyl, methyl, methoxy, thienyl, furanyl, and thienyl or
furanyl substituted with halogen, trifluoromethyl, methyl or methoxy.

[00026] In some embodiments HET is (S) pyrrolidine, having chemical formula as

shown below:
w
/
7\ \
ps X @] N
R A== (CHy), =t :/
H

Where R? represents halogen, CF>, methyl, methoxy, or CF°0. X is O or CH,,
nis 1 or 2, Z is C;-Cy4 alkylene and W is COOH.

[00027] Insome embodiments HET is (S) pyrrolidine, Q is oxygen and Ar is

substituted phenyl, having chemical formula as shown below:

11



W Ar XONN (CH2)n-CHET 12 W \ RL Z Ar XN N
(CH2)n-C HET and W O H2)CET In these conpounds, the
vari abl es maybe as descri bed above for the genus in
which Qis -0- and the T'/T2 ring isp-phenyl ene.
[00030] In another aspect the present invention
provi des a pharnaceutical conposition conprising a
pharmaceutically acceptable carrier and a
therapeutically effective ambunt of af |east one
conmpound as descri bed above. [00031] hods of the
i nvention parall el the conposi tions and formnul ations.
i /2 ' a patient in
hcal ly effective anmount
i nvent i O™~ 00032] The
0 r inhibiting
\P %aé ontadqting the

Ieukotrlene A4 hydrol ase co

LTA4H enzyme with a therapeutically f

of a conmpound according to fornula TH [ 00033] The
Wﬁg&#od for inhibiting | eukotri ene A4 hydrol ase

I ncl udes contactin the LTAAH enzynme with a
Ritrepreseptsunic dathrap residuss irdependemslirelested froauthp gtava consisting

offbenzmlj, benszXxy, phenyl and heteroaryl.

I ve anount

[00028] In some embodiments Ar is phenyl substituted with heteroaryl or
heteroaryl substituted with a substituent selected from the group consisting of
halogen, methyl, methoxy and trifluoromethoxy. Thienyl and furanyl are examples
of heteroaryl.

[00029] In other embodiments, the TY/T? ring is either pyridine and Q is oxygen or
the T"/T? ring is para phenylene, and Q is -NR!- or -S(O),-. Exemplary generic

formulae are:
w

/
y4
ORaSH!
= o)
N (CHp),—C. HET
w
/
y4
O
SN0
N (CH),—C HET

12



Ar X QN HetAr (CHZ)n-C HET and any of its subgenera
as descri bed above. For exanple, the invention also
relates to a nethod for inhibiting |eukotriene A4
hydr ol ase conprising contacting the LTAAH enzyne wth
a therapeutically effective anount of a conpound of
formula: W Z Ar XON (CH2)n-C HET [00034]
Furthernore, the present invention provides a nethod
for inhibiting a disorder associated with | eukotriene
A4 hydrol ase conprising adm nisterifig to a manmmal a

apeutically effective anount 2/ a conmpound or a

ydrat e or//est e therBéf a ordlng to
I nts th dlsorder IS

associ#tedX\Mtw i nfla odi nents the
i i s sel ex rom Hﬂ ¢7 i
acute i nfl anmati on and chr "ln

present invention also provides a
i nflammati on conprising admnisteri to a mmual a
and herapeutically effective anmount of a conpound
according to fornula 'P and an i nhibitor of
5-1i poxygenase activating protein LAP) [e.g.
91 (Merck), BAY-X1005 (Bayer% and

&0 g&l acef\ acid] and/or a
therao-utically unt /dﬁ npound of
Y B4 (L ant agoni st
[e g. SC 41930 (Searle) éhz ), Accol ate

ast; Merck),

(zafirlukast; Zeneca), Singulair(
echanm), ethyl

U tair (pranlukast; Ono/Smth-Kline
[[4-[[3-[[4-[1-(4 14

In these compounds, the variables may be as described above for the genus in which

Qs -O- and the T'/T? ring is p-phenylene.

[00030] In another aspect the present invention provides a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and a therapeutically

effective amount of at least one compound as described above.

[00031] Methods of the invention parallel the compositions and formulations. The
methods comprise administering to a patient in need of treatment a therapeutically

effective amount of a compound according to the invention.

[00032] The present invention provides a method for inhibiting leukotriene A4
hydrolase comprising contacting the LTA4H enzyme with a therapeutically effective

amount of a compound according to formula V.

[00033] The method for inhibiting leukotriene A4 hydrolase includes contacting
the LTA4H enzyme with a therapeutically effective amount of a compound of

13



hydr oxyphenyl ) - 1- et hyl et hyl ] phenoxy] net hyl ] benzyl ] oxy
] phenyl ]- (i m no)nethyl]carbamate (anel ubant;
Boehri nger Ingel heinm, 2-[3-[3-[(5-ethyl-
fl uor o- 2- hydr oxybi phenyl - 4-yl ) oxy] pr opoxy] - 2- pr opyl phe
noxy] benzoic acid (etalocib, Lilly) and CP-105696
(+)-1-(3 S,4R) - [ 3- (4- phenyl - benzyl ) - 4- hydr oxy-
chroman-7-yl] cycl opentane carboxylic acid,.
fo ﬁgrnacol Exp Trier 273: 176-184 (1995)]. [00035]
npounds of the genus represented by fornmula 'P above
are inhibitors of LTA4H enzyne. A3ysuch they have
[ [ and preventing/infl anmatory
, as descriped above,
onditions & asthma, chronic
| Se ( COPDN eroscl erosi s,
8/ mul tNpl e scferosi
r'seasegCHLRB:Ci HtETdi hg Crohn's
di sease and ul cerative colitis), o psoriasis whi ch
are each characterized by excessive gggﬂs
i nflammati gn at sone stage of the dlsease [OO 36]

subgeper s fescaadabors df o £t eaple e invensiop elspaclaigs toer methbd o
forblﬁﬁf)iﬂlln t
B R ool PTG
Wlﬁlﬁgthﬁape“ﬁiéﬂlyrﬁfﬁqcﬁve aaewtioia cotipverdef foomulki cal | eg
ischernia, intermttent claudigation, abdom na
aortic aneurysmand nyocardi ay i nfarction. [ 00037] The
conpwunds nay/a- 8 esented ag salts. The term
harjraceut | acc&gtable\salt refers to salts

s fro maceutical ly

P a dfﬁﬁse . Suitable
e

phar maceutically acceptab agddition salts for
t he conpounds of the present i ve ion include, but
are not limted to, netallic salts made from

al um num calcium [lithium magnesium potaSS|um

00R3AY ARGl e s B RGO ey IR b RTINS
dispidae @smtmgh jemkmnpnepAp hydrdnammp@emglaamaﬁgtanﬁgrtd a

310)
ol Sy sauF e tefve drmatiloos = compoyg o a it oot mpiepte
theféloe&d&aﬂiiﬂgﬂtm:thMa P T k@ResthBiiNghts 188 AsUFieP R associated

t hy] am ne) and procai ne. Wen the conmpounds
with e PRSP ereaiop dienls 68 dleasbes ipaeincrddim Hoabioy
inflRfmaRAbA Rcte ¥ Lnmation and chronic inflammation.

The present invention also provides a method for treating inflammation comprising
administering to a mammal a therapeutically effective amount of a compound
according to formula ¥ and an inhibitor of 5-lipoxygenase activating protein (FLAP)
[e.g. MK-0591 (Merck), BAY-X1005 (Bayer), and R-(-)-2-[4-quinolin-2-yl-
methoxy)phenyl]-2-cyclopentyl acetic acid] and/or a therapeutically effective amount
of a compound of formula ¥ and a leukotriene B4 (LTB4) antagonist [e.g. SC 41930
(Searle), SC 53228 (Searle), Accolate (zafirlukast; Zeneca), Singulair(montelukast;
Merck), Ultair (praniukast; Ono/Smith-Kline Beecham), ethyl [[4—[[3-[[4-[1-‘(4-
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addition salts for the conpounds of the present

i nvention include inorganic acids and organic acids.
Exanpl es i nclude acetate, benzenesul fonate (besyl ate),
benzoate, 15 bicarbonate, bisulfate, carbonate,
canphorsul fonate, citrate, ethanesulfonate, fumarate,
gl uconate, glutamate, brom de, chloride, isethionate,
| act at e, naleate mal at e, mandel at e,

R L A e R B R

(Mlﬂd)kfeﬂiyﬁcar'@a:hﬁé (ensdsHahf; BdehirthgeARGelhéith)) 3-kR[3- t(@Q@%&h
For conveni ence and cl ari ty certaln terns

o STy Iy DGRBS e sihar o Tasmeoaagdr | bed
(etm%&s'm d)[&%%ﬂl os‘ébky(:@ g3k ggﬂ@d%t%egﬁct ol 62% ﬂ#gf&?r

branche cyclic drocar
chromeni7rdl ¢yislepenthns eadoxylioesd.. BPkaymardiBxp Then 25Bk1/16-184
(S@F@ups of from1l to 6 carbon atonms. Exanpl es of | ower
groups include nethyl, ethyl, propyl,
|sopropyl butyl, s-and t-butyl and the I|ike.

f e red al.k rousaret s of 0. or W.
043 o ?Wmdggtthg BReseated DY orfiea ® @bitpe fpaops of
LTiayd reﬁﬁ}&iieb U Gch iRy h@fre utfiftP M teeatifg &%ﬁé&&ﬁng hﬁlﬁlmatory

cycl oal, groups, i ncl ude c¢-

Ex | e
disgasgiAng SOT{,%@N‘VFH 5 Rytticwlady fo5sugh %@dlt{oeeeﬂm C1
astiuﬂa %nﬁ'&’&fsﬁ’@éé@ﬁ’xﬂm’oﬁﬁ'&‘dﬁ@%e th?b? aMERdeREOE rheumat01d

enyl kynyl’, aryl; and conbi hatT ons
arthmf@r wattip] eadmﬂls@ inflapignaters bpwelnbsehgqs (TBRy dhadinding Cradintsy | |
. t 000 Al kox
s SATRIPE b FEBRRES M p S LI M Sl G9A Ly
or promgedihflammatiomatghine stagaofthedisessy.cl i ¢ configurati on
and conbi nati ons thereof attached to the parent
structure through oxygen. Exanpl es include nethoxy,

[0088 6j0 xR ecept refarch, mmbaﬁéﬁlhﬁtﬂ@é(wmﬂbﬁﬁdﬂ@é 1B L&OFN. for treating
he | i ke. Lower-al koxy refers to

cl ohexyl ox
an@ TSYEYng aﬁh?ragﬂ?rﬁgfs Shrombgsis.stipkes aFuse FrIonATy siidpgme, stable
ang‘ﬂuﬁ Ber¥HelaY VastBhdiSedsd) cﬁh@ﬁ TegQEREM ﬁlfterfxﬁt@éﬁ? Slah@c&ion,
tons of a straight, Dbranched, cyclic configuration
abmmﬂ epsicaneUryWe andoyecstdialinfarton) t o t he par ent
structure through an al kyl. Exanpl es incl ude
nmet hoxynet hyl , net hoxyet hyl ,
[00037] The compounds may be presented as salts. The term "pharmaceutically

acceptable salt" refers to salts whose counter ion derives from pharmaceutically
acceptable non-toxic acids and bases. Suitable pharmaceutically acceptable base
addition salts for the compounds of the present invention include, but are not limited
to, metallic salts made from aluminum, calcium, lithium, magnesium, potassium,
sodium and zinc or organic salts made from lysine, N,N-dialkyl amino acid
derivatives (e.g. N,N-dimethylglycine, piperidine-1-acetic acid and morpholine-4-
acetic acid), N,N'-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,
ethylenediamine, meglumine (N-methylglucamine) and procaine. When the
compounds contain a basic residue, suitable pharmaceutically acceptable base
addition salts for the compounds of the present invention include inorganic acids and

organic acids. Examples include acetate, benzenesulfonate (besylate), benzoate,
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et hoxypropyl, and the |ike. [00043] Al koxyaryl refers
to al koxy substituents attached to an aryl, wherein
the 16 aryl is attached to the parent structure.
Aryl al koxy refers to aryl substituents attached to an
oxygen, wherein the oxygen is attached to the parent
structure. Substituted arylalkoxy refers to a
substituted aryl substituent attached to an oxygen

er ej is to the _pare
bichp e, il cy S ATk DB e s et HBRGELPRn 1 1 o
ﬁnam@asr BRborate) Bataaiates] bfdntiaé, ¢hlorid6) iSRG SRk, lactys Inidleate,
conflguratlon sat ur at ed, unsat urated and aromati ¢ and

malgppnindeleisnmethapsslipnate, gucaiemitiate. pameatepaniothenate,
phddphbie! #HeSinkBI AULD, BrtGR Ps%aﬁénew%ueoml thd die, € OF
nmore carbons in the acyl residue nay be replaced by
ni trogen, oxygen or sulfur as long as the point of
[Og?%ﬂp ?gpggnv& e&a:g gncg @él?@%eft%ér&% eﬁ&alo&h& in tﬁg ?pec%ﬁcatlon
exammplosiand glaims arehigsaribpd Aetbmny | | benzyloxycarbonyl and
the 1like. Lower-acyl refers to groups containing one
to four carbons. [00045] Aryl and heteroaryl nmean a 5-
[06039F- ﬂ‘ﬂ.ﬂﬁ@@ﬁf&n&d‘d&ﬁ&idlddeqmehﬁbﬁﬁﬂﬁﬂ Q¥R ¢l hydidegrbon
conta|q£ng Q- 3 heteroatons selected fromO, N, or a
strigtisps pro-cayubigationythersphyenvisy alkybiekrs o ady! Beves B%ff‘%fﬁﬂtti) c
6 dattiddl afohsd SRaAPIE BF Ma@y%&?s%&@ée%ahyls&hﬁ Olsl%ﬂ yif rom

mbered aromatic

O, N or S, or atricyclic 1
isopFortyb Db ravidbnyl M‘Hé e Kye; t Reafered alliyhgragpsquegthose of Cyp or
e . i Cr 6-
beld§h SUORARR i5 &Sl bl Pidnoilles Qetitnyalt 6iyB BIEIHA &
frolped reh earhcmiatoma pExdmgﬂ@mf cyeimdk)dcgwxpel incdyde o-rirbgyl, c-butyl,
i nventi,on ane and residues in which one or
C-REBY HP#W % $r'Sfatic, but not all need be. The 5-

to 10- nenbered aromatic heterocyclic rings include,
i ndol e, t hi ophene,

Q.. jm e, d
(0Gisl o 6y raoE e 5¢ ey vl Freioaiksh ARERI ity aryl,
arfAMk MQint REmbinS @ HRdJENExaripeRXREE {ﬂfenemg%/ £yt ethyl

pyrazi ne, tetrazole and pyrazole Aryl al k
cappheryls adanantd gwdnapbtheglethyln which an aryl resi due | s
attached to the parent structure through al kyl.
Exanpl es are benzyl, phenethyl and the Iike.
[00041] Alkoxy or alkoxyl refers to groups of from 1 to 8 carbon atoms of a

straight, branched, cyclic configuration and combinations thereof attached to the
parent structure through oxygen. Examples include methoxy, ethoxy, propoxy,
isopropoxy, cyclopropyloxy, cyclohexyloxy and the like. Lower-alkoxy refers to

groups containing one to four carbons.

[00042] Alkoxyalkyl refers to ether groups of from 3 to 8 atoms of a straight,
branched, cyclic configuration and combinations thereof attached to the parent
structure through an alkyl. Examples include meﬂmxymethyl, methoxyethyl,
ethoxypropyl, and the like.

[00043] Alkoxyaryl refers to alkoxy substituents attached to an aryl, wherein the
16



Het eroaryl al kyl refers to a substituent in which a
heteroaryl residue is attached to the parent
structure through al kyl. Exanples include, e.qg.,
pyridinyl methyl, pyrirnidinylethyl and the |iKke.

Het erocycl yl al kyl refers to a substituent in which a
heterocyclyl residue is attached to the parent
structure through al kyl. Exanples include

i t hyl d lidjnylmethyl. 17 [.00047
srylin Bkl e s Y| Rl ess il hsients tached
to ¥bB)Eeh,vHBr&IA ehelokybdnli€ Bitachet BARSpdrents@RLtREE Subbfinfed

het eroatom sel ected fromthe group consisting of N,
arylafigoxygeters e anﬁ“P%{:}%aféilrfdlb%Wﬂ% attarrgp«ét%@tqwgemwerein the
oxPRhiiOABIchyd Behdpdrdlt 28 ghturgNd the nitrogen heteroatom

may optionally be quaternized. Exanpl es of

het er ocycl es i nclude pyrrolidine, pyrazole, pyrrole,

i I j [ ' [ i ne, .
R i R e T e
cyderonfiguratidre s{toraredipmsatumetiand abniatic asd combinations thereof,

' t hyl enedi ox en en occurrin S a

stff0 13 GBSt SORRTIRSE & PRy RimsBonalnt, Opargaore

carbyils idlitieacyPiekid G Be rePlabddBychifBgent BkydRA 8NQulfuf B BAg as
oxazol e, oxazoline, isoxazole, dioxan

the ROYiH 96 GHACHRLIA tierenkEmaeat thercarbonylo Hyamlss ingludh at
a t obnf, i -Buto: . . e
S, AR SRSy N0 i

) erocycle is arondtic.
like.cbowWiereas Ybig s o @aipk yontaining dae fsi four cazbang! |
2- oxopi per azi nyl, 2-oxopi peridinyl, 2-oxo-
pyrrolidinyl, 2-oxoazepinyl, azepinyl, 4-piperidinyl,
[00045]laz Ayl dnd yibteronanyl thaaod §4 qr 6-membl@zd hiomgatic or heteroaromatic

.1 m dazol idi pyl razin 0 [idinyl, .
rink €4 858405t ifrronBih S e 1 201 St ety or 10-
meffibered aldntitit)r hete@iofiabiz ehi gysisth coltsifini UL RERbMbms
thuﬁglagibgl, benzopyranyl, benzothiazol yl,
seleciqd - Ter &b O GF §1 of ataeyclif | 2 S rmerybered #p@ﬁ% or
e . obal4
BB Y L RIERI Rlsmoms it om0 Ny

Theysrqaiatie 6t il 14-memberes sarbogpielictrings inpjuieotiai baizéneend
' . cle,.
neri SRS and 2o SRR T BELREARY U dxnde UL RN S e
or moretringn arecgiothatnuit nokaltpsred be.aFThed! to 18sm@hvedd aromatic
. . sul ph het erocycl.e 1s.a, heterocycle
hetgr%%)?crahlg %‘fn%sg%g%uéﬁeeéu%fm% °1§Lﬁyﬁll‘11ﬂfe¥ﬂq°]telh PhES: | t ?/my
berzopyrandne, thiddole) forsa) beaginfillarok, qeifiolie] so@SndinBfuinoxaline,

heteroatons. A nitrqgen heterocycle is a
pyrimidine, pyrazine, tetrazole and pyrazole.

[00046] Arylalkyl refers to a substituent in which an aryl residue is attached to the
parent structure through alkyl. Examples are benzyl, phenethyl and the like.
Heteroarylalkyl refers to a substituent in which a heteroaryl residue is attached to the
parent structure through alkyl. Examples include, e.g., pyridinylmethyl,
pyrimidinylethyl and the like. Heterocyclylalkyl refers to a substituent in which a
heterocyclyl residue is attached to the parent structure through alkyl. Examples
include morpholinoethyl and pyrrolidinylmethyl.
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het erocycl e containing at | east one nitrogen in the
ring; it may contain additional nitrogens, as well as
ot her heteroatons. [00049] Oxygen heteroaryl is a
subset of oxygen heterocycle; exanples include furan
and oxazol e. Sul phur heteroaryl is a subset of sul phur
het erocycl e; exanples include thiophene and thiazine.
Ni trogen heteroaryl is a subset of nitrogen

het er ocycl e; exanpl es include pyrrole, pyridine and
pyrazi ne. [00050] A saturated nitrogenous heterocycle

[00047R Flehs®lyclRimddhs 5 OREAIKYLbEITPTLGHEs in WiBISRbM oAt B%hree

ni trogenous_heterocycle contain at | east one nitrogen

CATRARS IFASPIACER Y P heterngtem: selseted fram e grawp, consistivgidf Na and
S. AtHe@ltrdyeh GAPANATRetoHBIR S Ao B AL! HlaMe nitrogen
phol 'ne, an

pyrazoli di ne, piperidine,
heterpatprbmgli oplionally be qoserhiz&l Hstamplesed heetoghclesinglhide

ol yl-etc. refer to alkyl, .aryl, .
T N s L AR R e
bengofiran, banzedivxan, denzidmxale écanenomy ecferrad tolas hal ogen,

e e R ooat PR e AN B el BerRBARTSe

. cargg yl, nitro, am no, _al am no, dial kyl am no,
isoggfolea o iney oY Brangi i lieelt's S hermorns, thetbploraa i
sutBl JFthBRrochEI8 I Whick @t Z¥lero il & ?818%%02] @l}ﬁ@‘i’%}é}f }r%estero cyclyl

benzyl oxy, or heteroaryl oxy.
residygy #idiipnaliy, inclugg piperariayle 2-ox epip¢raninyln2-oxapiparidingd, 2-oxo-
] - Wcloll [ Q0P " ' .recogni zed t hat
P et cea i enie kel blr I, SRR
imidazdlioyla beidecdlidnyhpyiaziayl, otdzelidinyipisoxetslidinyl, thabRdifylone

. OF e _at or ont ai ni atom c SS_.or SS
1590 uar%Bng);’ T8 ls?%ﬁ?lf%?glemén%@g%&?dlﬁﬁgga nunber
benzepyatutyll, beheothidzdlgl, feehiyidefurlyh détah§@bppaasylofhidydr ogen,
b ca&?on ﬂgho%ggoroysh fluorine, and chlorine include
engpihiegy], thiaggorpholmy!, thigmorphaiinylsyHoxide dhismompholinylsulfone,
oxddRSPRT tiasdly and R inofif}@! contain those
r adi oi sot opes and/ or ot her Tadi oi sotopes of other
atons are within the scope of this invention
[009-218& |t '(;fi‘]g E?}aggg %@tero%%le %Q%e&%c@r&?ﬂ% “Chiltaintn it leadt bre oxygen in
the ring; it may contain additional oxygens, as well as other heteroatoms. A sulphur

heterocycle is a heterocycle containing at least one sulphur in the ring; it may contain
additional sulphurs, as well as other heteroatoms. A nitrogen heterocycle is a
heterocycle containing at least one nitrogen in the ring; it may contain additional

nitrogens, as well as other heteroatoms.

[00049]  Oxygen heteroaryl is a subset of oxygen heterocycle; examples include
furan and oxazole. Sulphur heteroaryl is a subset of sulphur heterocycle; examples
include thiophene and thiazine. Nitrogen heteroaryl is a subset of hjtrogen

heterocycle; examples include pyrrole, pyridine and pyrazine.

[00050] A saturated nitrogenous heterocycle is a subset of nitrogen heterocycle.
18



are particularly preferred for their ease in
preparation and detectability. Radi ol abel ed conpounds
of formula "I" of this invention and prodrugs thereof
can generally be prepared by nethods well known to
those skilled in the art. Conveniently, such

r adi ol abel ed conpounds can be prepared by carryi ng out
the procedures disclosed in the Exanples and Schenes

titut abl di ol abel ed
SRS RE b 02 Pl A < B
additienal détrogeis, aowell assomertﬂe&r&mmw E@mplepﬁche bieoliedes ON

in.the a the recitation of "a conpound"
pyf9§°ﬁ‘ﬁ{‘%ﬁﬁ’€ﬂd‘ln& nere QﬂH’é 4y thigmogpholing-es, co-crystal s

and i nclusion conpl exes of that conpound It also
i ncl udes all pol ynorphs of the 19 conpound in

[0QQ5¢k ¢ §P'Pﬁt1ﬁée¢ dkyh aryh opBeiikythstereayniyt etol mﬁﬁr &'alkdf ayk to
cy@loﬁﬁﬁp t?bfyclfyp{;vﬂw %I Jg L8 50hd i oShAkS e %Vl\ﬁéggp‘faﬁed

nDleCU es O SUul tg Vent are | ncorpora
Wlthi@lqugaélahﬂaﬂcb'hﬂnydxmy, lmverslkDX)a bhlboxp Icambnalkéxy (also referred

TR EN I T AN,

carbunyl afitre, antha amymﬁmé dieh]eylaﬁmu; hErcafe] Aityathicd khIRRidR! €
t hano nd ma is the solvent, the

wa
SUAHIEy 3 @&e&ly heatyt b he{rdoatylePhenpny, beperloy, or
he®flavad:gs are forned by di ssolving the conpound in the
appropriate solvent and isolating the solvate by
cooling or using an antisolvent. The solvate is

[00088] C@hd il "h%ﬂ)g " Qﬁe‘%l[)’oﬂ:?& t&'ﬁ e SRS proaine or

condi ti ons. rystals are rnatrons o
10¢nﬁe di stinct nol ecul es arranged to create a unique
crystal form whose physical properties are different
fromthose of its pure constituents. Pharnmaceutica

[00863]c r It stttk bs rdvagrizadethairihe gonippandsbfHiis HRBRidHaA BkiSt in
j i mproving the solubility, fornulation

ool Sl
3P i1 £ 14 SOPPOBIIS MY FORTAIRLNe 95 MO pgRs fepigniag an
atohﬁ@ﬁaﬁ&iifﬁﬁaé’ mhibed diffederf\Fofd 1BEhSREC maskdr nidSRimHEr fsually

(2003)] and. fluoxetine. Inclusion conplexes are

foupd dn patiye Radipisatopes §f Byflrogamecadeqng plaasphordus, ﬂuemq, eml of
chlBRAY HBIaYe z_k_ﬁtsﬁ Bg. 14§?1@I%5)SSV0 l“bgﬁ%tjﬁl IQ%I«%J%)Z é)o%

nmost conmonl Oyed I NC US|0n to
thappquytpin sh@’ﬁmélfotsptomgs arglfngt oftiet radipidotpex of dther atoms are w1thm

the scope of this invention. Tritiated, i.e. 3H, and carbon-14, i.e., C, radioisotopes
are particularly preferred for their ease in preparation and detectability. Radiolabeled
compounds of formula ¥ of this invention and prodrugs thereof can generally be
prepared by methods well known to those skilled in the art. Conveniently, such
radiolabeled compounds can be prepared by carrying out the procedures disclosed in
the Examples and Schemes by substituting a readily available radiolabeled reagent

for a non-radiolabeled reagent.

[00054] As used herein, and as would be understood by the person of skill in the
art, the recitation of “a compound” is intended to include salts, solvates, co-crystals

and inclusion complexes of that compound. It also includes all polymorphs of the
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conpl exes, natural and synthetic, with or w thout
added additives and polyner(s), as described in US
Patents 5,324,718 and 5,472,954, are specifically
enconpassed w thin the clainms. The disclosures of
Rem ngton and the 718 and 954 patents are
i ncorporated herein by reference. [00056] The
conmpounds described herein nmay contain asymetric
nters and.may. thus give rise to enantioners,
°°§ﬁg§%%%gsﬁ%P§{ %Y ot her stereoisonmeric forns. Each
chiral center may be defined, in terns of absolute

e hem stry, as _(R)- or (S) The present
lﬂﬁ?ﬁi BFPninsS friTefess forfcommpeund of fomata pingthe bolid state,

T e e e
sujsghlgisolvent fos thq@pgmcr@hnmthnsphyslomgmaﬂy talaalgle fat the or
doEafé%Qh.ﬂﬂﬁﬁistéféd B %Xgp%tgﬂglso\/\%{ CP uf ues o%ﬁtaglstratlon are

rac refers to racema
ethgaelond yater. Waemewatercis titeaiotvent, éfei sﬁlv@ted@tﬂﬂér&dh@ B€lsh@drate.

In Bl SRR R P EF Fhisoling i Erfaeanit i epropsaipounds
solivertlandl Bohﬁh@thEsé!ﬂﬁieZy%@o]ﬁ%CBm %ﬁn LSRORER: TR Solvate is

rrepresentation of the configuration of an
il GReor frphiropae HiICE ABBivat casgiiens. rigo-Resielsrrs s
coBBIn@EdMR Gf FRS orGRdY ﬁﬁhﬁ‘&%l@dﬁhéﬁ an%dﬁ’@!:r%&t% 2t ququF §1I'yts£ af

stated, is not intended to desi te a par
formyhesg physiGabproperiiessare different ﬁomathmmfltd puiielcendtituealts.

f
PR ARl BBl R ©
improving therselubilisy fomudatidecnd bmlaeaﬂahmlrydmch aﬁ@%s? ] The

APl T ABAERE 21 B 1 AR Chepisi b casbslipeSsea

flutneztiae. ninalusiof Gdiﬂple)fdsai’é dRei¥eddn REBBFonEThe §<%erg:e]aﬁ<§’ 1 fch)
enote e

p %é98§%; soligt 8 ken wedges are used to
ragfie i dharmagy, ?ﬁg r(é?sfSél’foB‘Fleal ergerldp- 140 e Fhmmostgguymonly
emblopePinanslodtdigbres bicthbdeVith LEIEASS, the BY Wflacxh 2nY

st ereocheni cal inplication IC

copRIFraEHral g srghegienwith prwithott a@ﬁedadditlwscdnd molmied(s) as
desEﬁlBE%% @fs%%&'?ﬁzﬁ' 8953 3/47R 094 Sarf.l[ ﬂ) 14yneglc?138§ﬁcfdc

rel ative configuration ~§showh’bu
withindhedeims; Thndisvleshges of Rehiimgten amddhel 07t18 afd 954 parkR e

Hw#ﬁgahdh%% g%geﬁgso%lonerlcally pure conpounds of

Lermn ut e conflguratlon

[00056] The compounds described herein may contain asymmetric centers and may
thus give rise to enantiomers, diastereomers, and other stereoisomeric forms. Each
chiral center may be defined, in terms of absolute stereochemistry, as (R)- or (S)-.
The present invention is meant to include all such possible isomers, as well as, their
racemic and optically pure forms. Optically active (R)- and (S)- isomers may be
prepared using chiral synthons or chiral reagents, or resolved using conventional
techniques. The prefix “rac” refers to a racemate. When the compounds described
herein contain olefinic double bonds or other centers of geometric asymmetry, and

unless specified otherwise, it is intended that the compounds include both E and Z
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[00058] Term nology related to "protecting",
"deprotecting"” and "protected" functionalities occurs
t hroughout this application. Such term nology is well
under stood by persons of skill in the art and is used
in the context of processes that involve sequentia
treatnment with a series of reagents. In that context,
a protecting group refers to a group, which is used

to mask a functionality durlng a process step in
geqpetts ipqmerp Jiba roprosetali eotithaqntisuiation of apvicathor-saden on

douBleWaHE Sheah eréﬂ??s £fe%8 ?51‘ c‘aﬂv o SuEnlgrﬁM e§s exghcﬂlg q

reaction at t st ep, quen
statesd, ésapnt sndendaé to dmggatn alpaftngnlet cqnﬁgmatlyn Tis aroarhonavlarbon

aopiERoRA ST BRI R £h e 20 R Tl Mhva sy M

propurter. elLikewidd) @H tautdineticformeatt @136 tnteded GAGLINEIGddS
specified, as it is in the processes of the invention,
the person of ordinary skill can readily envision

[006B7} € The @upSictrBibsctationb dTRadetid, aRibRcalémic 2E @&ﬁ&ﬁlb B3¢

groups”. Suitabl e groups_for t hat pur pose _ar
engRITETIGRHY PUHC COPRISHEIISCH bere bR Pkeh EomAAghef. Chm. Bd. 62,

1 1%901(1395!5)( so‘il%iid Bx%kE’ﬁ QL& M6 R)Ud%ﬁoﬂe %e%gélﬂ{e

nthesis by T G eene [John Wley & Sons, New
BUationaf ] Chlr@kﬁl%mﬁni,sﬂ’avﬁdm%mdaﬁﬂ@k thay lgien mdbtyite disavowal

gﬁ%r PG s i) REREASAR ISl Pl gsptpisond
anil brdkier bbidrisiks are gemnaific ée’schptuﬂ;l indieating tlﬁ&lelaﬁ%wcﬁﬁguﬂhon

Organi ¢ Chem s Th whi ch. t al |
s Bt fenie Fach i padetion skl aedEe siCinen i e Srgpdien lnes
deAbip efatitidtre A Ly, puteSconipd GadsiT idefiimbRtetibEoliY chef RERREE

[ 00060] In general, the conmpounds of the present

i nventi on maybe prepared by the nethods illustrated
00058] h In Se J "
[ deslr?ﬁggasgg%aﬁﬁaP% gﬂnnndlfl%agﬁgﬁ@gtﬁﬁwgﬂn&%ﬁglng
fupatiguialities aceury thtslughast dm inpdicatione Sueh @rrnmeb)gye stwelbind

reactions,

G0y BO%ns B ATEPIS o0 KEE Bl Db MR P BREG 0G

mvcﬂvet Segnantihl/iemtokend with abaﬂewfeeageﬁts nﬁﬂhat&ﬁﬁiﬁxth&pﬂxtec'ﬁhg

tarti t h
sl Yelert § iy P pssdie PO Br il oS R8 A BB ep in
whitieit Giouliedther@1¥8Bdact, Bhtl it whvchi readtilog is EMBdiRABRI 186 patecting

descri bed in the
group prevents reaction at that step, but may be subsequently removed to expose the

original functionality. The removal or "deprotection" occurs after the completion of
the reaction or reactions in which the functionality would interfere. Thus, when a
sequence of reagents is specified, as it is in the processes of the invention, the person
of ordinary skill can readily envision those groups that would be suitable as
"protecting groups". Suitable groups for that purpose are discussed in standard
textbooks in the field of chemistry, such as Protective Groups in Organic Synthesis
by T.W. Greene [John Wiley & Sons, New York, 1991], which is incorporated herein

by reference.

[00059] A comprehensive list of abbreviations utilized by organic chemists appears
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exanpl es or may be obtained by the nmethods well known
to persons of skill in the art. [00061] LTA4H
i nhi bitors have been shown to be effective
anti-inflamatory agents in pre-clinical studies. For
exanpl e, oral adm nistration of LTA4H inhibitor
SC57461 to rodents resulted in the inhibition of
i onophor e-i nduced LTB4 production in nouse blood ex
. Yivo, .and i.n rat. peritoneumjn vivo (Kachur et al.
in st ispic of S voluinggf theifapmalefiragnic Shansy) The fist which
is fypichiNepreBned 18 Sbe éﬁﬁﬁk@“%&&@ﬁ&ﬂ@ﬂbﬁ%\g&i&npf jSane
. Inhibitor conmpound significantly 1 nproved coli'tis
mcornppatedhierein by rpfefeaes e nodel  (Penni ng, 2001, Curr
Pharm Des. 7(3): 163-179). The spontaneous colitis
that develops in these animals is very simlar to
[0006fhn It BiDeral; by eimpoendserf senreseht inkédtion niay Helpeeparsd by the
. itive results in LTAAH nodels are
a e PyelriBh SRS Lol bEoR St 4 fof oG cisitog belp
or bynmdificatfiorsrtinaeéad] wsingi resiily @Sailab QG Rhg HaRrikB] feAsRaa Y
response is characterized by pain, increased
°°?V€Hb%‘laif3tﬂﬂé€mrpé%?ﬁ & In jhese Feagfionsyit jsadoessipla tomplemise
of QdriaRlé tBat GEITAItHRseRBs Blown\BuQke ndRGitiBhed HARS CrIm )i QTS

The termns inf[annation,.|nflannptoréﬂg|§eases or
maferiasy fprgaaple iflde gase of shitgblysubstisited bendimidanods fing| ude,

o e B S T S b

i nfl amati on, cnrontc 1 n

exgmplen opmayebedibiaineddy the methedowsl kv tphrsotis afiskid] in the
i nflammation. There are 22 about 75 different
aut oi mmune di sorders known that may be classified into
two types, organ-specific (directed mainly at one

rgan nd. non- organ-specific (affecting nultiple
“’"@Pg'a n ﬁ')ﬂ“?'b'élg%’lﬂm %&ﬁﬁe@ shoym t@f’ﬁ&ﬁf_e@ﬁ’@@ﬁ%ﬂ%ﬂﬁpm ne
agedtisSi HELEImi @l Stullies Foi SalHRE BAE Mmintiah&! S FAMP Sinlnitor
whi ch affects the pancreas, Hashinoto's thyroiditis

SCap! ¢p Errsnts resyltedindhe inhibiionof ianophareréndubgd BTBA glognation
in BSHSRbdoR o4 ' - §
o o B e A A SPHG2D02,  Phary,
EXE-H&I%&S@@MS%J;S&M Eurthetmons; eightareeks ef thafradrit with, therdingh
inbHhibP it dulE slehifiRhin ARYSLS bifis BB ort i  pATE FaaD)
(Penning, 2001, Curr. Pharm. Des. 7(3): 163-179). The spontaneous colitis that

develops in these animals is very similar to human IBD. Therefore persons of skill in

the art accept that positive results in LTA4H models are predictive of therapeutic
utility in this and other human inflammatory diseases.

[00062] The inflammatory response is characterized by pain, increased
temperature, redness, swelling, or reduced function, or by a combination of two or
more of these symptoms. The terms inflammation, inflammatory diseases or
inflammation-mediated diseases or conditions include, but are not limited to, acute

inflammation, allergic inflammation, and chronic inflammation.

[00063] Autoimmune diseases are associated with chronic inflammation. There are
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di sease, psoriasis, inflanmatory bowel disease (I|BD)
and ankyl osing spondylitis. [00065] Exanples of
non- or gan-speci fi ¢ aut oi mune di sorders are rheunmatoid
arthritis, multiple sclerosis, system c |upus and
nmyast heni a gravis. [00066] Furthernore, the conpounds,
conposi tions and nethods of the present invention are
useful in treating cancer. Leukotriene synthesis has
been shown to associated with different types of
abput /o diierany alytﬂlwgmag diseragis kpowa thabmay be elassifediigiertwo
r
e I Ao B0 SR PR e Bl Blectne
myiiploergan®dn or rel i ef frontthe synpt ons and/ or effects
associated with lipid disorders. The term
"preventing" as used herein refers to admnistering a

[00G6d] c Ewemples bLbrgure meoilictantoimmeand dikdrdéers a@hhwnd @Perrdett ©
n .. the_ nedi cal

.epj sade. . The. person_of ordi ski |
aiBle® Pl 1 Bich SHR O et abimesp s veoidits oot PevEd)
disearaghil7 &¥ect thelthyrbid gleinﬁﬁb’é_rm@ibﬁé/ Aefnia, WehidIPiffRR RS Ghathe
is understood to refer to

[n th di cal
RITTRIOGS M R R
acBvHhaflsl fhick atke&rk ﬁiquelt B@ly’:}bslﬁg Io{r:i}g 9%095me ﬁgfda@?ééfﬁé S

of a condl tion, and
disgpss) psoRAYS Infammaigry bqsvel @S@GIB ﬂBDé amd andcerfoemg spendyybitis.
"treatnment” of a patient is intended to include
prophyl axi s. Throughout this application, various
[000sSEr Enmfepleaofenqnecirgm-mécitﬁo autbinemohiesdisondets & rifumatdi€se

€|IC |on in th ﬁntlre i es are hereby
m&ﬁ p:!i? %c B3)s: F?ﬁ hus gud myasfhenia gavis.her gj n. 23
[ 00068] "Administering” the conmpound of the i nvention

' udes adm ni stering . prodrug forns . esters) so
["da"ggi 9 Brsrmaes, tecarppingds comepsitions A0 anctiidp ofithe prosentho

invertdrefb usehilGn 85HHg BRhQH rLLég.iiotﬁ&tee{}/ﬁthEQs RasHREP SO b Bt

I s, made nore actlve In vivo vation 1 n vivo may
assopipied At i ferpnicthipasiof arncercingloding esophagsalytanednebrain cancer,

aﬁ&éaﬁgggfgyepggltog_ &pzynes. Mcroflora in the @ tract
ri

may al so éon ute to activation in vivo. Comon
esters enployed as prodrugs are nethyl, ethyl and

[ @l%?ﬁlu ,.l( taerﬁnglée ‘gnrlgthocfs of tregt}(nagrgp lpree'vel%{]n%g Enea.g B OP cErIat?cEne
prevention or relief from the symptoms and/or effects associated with lipid disorders.
The term “preventing” as used herein refers to administering a medicament
beforehand to forestall or obtund an acute episode. The person of ordinary skill in
the medical art (to which the present method claims are directed) recognizes that the
term “prevent” is not an absolute term. In the medical art it is understood to refer to
the prophylactic administration of a drug to substantially diminish the lﬁcehhood or
seriousness of a condition, and this is the sense intended in applicants’ claims. As
used herein, reference to "treatment" of a patient is intended to include prophylaxis.
Throughout this application, various references are referred to. The disclosures of
these publications in their entireties are hereby incorporated by reference as if written

herein.
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COOCH3 F3C CH2 O may be considered a prodrug of COOH
F3C -C~- CHZ O [00069] A variety of routes of
adm ni stration are possible including, but not
necessarily limted to parenteral (e.g., intravenous,
intra-arterial, intranuscular, subcutaneous
injection), oral (e.g., dietary or by inhalation),
topical, nasal, rectal, or via slow releasing
1 cro-carr.iers, dependi ng.op.the disease or .condition
100965 b AdFEBiFigRnE” thy Smpayd Bhthe Fyeigh clhges ad B Hering
prowgvfdihﬁf(é, %tdsféﬂs) 86 8 RREVAd EtbciRAeselHbf the 8sthpoumt imiteon.
[00070] The term "mammal " is used in its dictionary
subjeeh e tenmiRFRsireg aeferrdp ggerpoynd thatds PadrrpotsracHEmIP;
Ac%ﬂ tmﬁmstn%}(}@ B ul REcHRRR LIRS of thRdeh e inldBBdiddy of
|?e it may be possible for the conpounds of formila
enzghgs. tMichdfloraigtheGE tract axpyatsotchrtribulg te aestyaien i wito. | s
ref I e i
ol S8 epl I kG ke! HEMAS BRI BLBAR &, For
exapiples emder apprepriatedircomstanckss a  phar maceut i cal
composition conprising a conpound?§6 formula I, or a

24 pharnmaceutical ly acceptabl e or® sol vat e
h one or re pharmaceutically

optQ.onal | ne or nore ot her
3pe adi/ent s. carpier(s) nust be
"acceptable"” in the sense of bei conpatiﬁ%? W t
the other ingredients of the fornul ati di? ‘ﬁﬁﬁgﬁga
profigl@kerious to the recipient thereof. [00072] The
formul ati ons include those suitable for oral,
parenteral (including subcutange®@PHintrader nal
intr ular, i nous andlintraarticular), recta

e
Fs CH2 o) N

[00069] A variety of routes of administration are possible including, but not
necessarily limited to parenteral (e.g., intravenous, intra-arterial, intramuscular,
subcutaneous injection), oral (e.g., dietary or by inhalation), topical, nasal, rectal, or .
via slow releasing micro-carriers depending on the disease or condition to be treated.
Oral, parenteral and intravenous administration are preferred modes of

administration.

[00070] The term “mammal” is used in its dictionary sense. Humans are included

in the group of mammals, and humans would be the preferred subjects.

[00071] While it may be possible for the compounds of formula ¥ to be
administered as the raw chemical, it is preferable to present them as a pharmaceutical
composition. According to a further aspect, the present invention provides a

pharmaceutical composition comprising a compound of formula I, or a
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topi cal (including dermal, buccal, sublingual and
intraocul ar) adm nistration. The nobst suitable route
may depend upon the condition and di sorder of the
reci pient. The fornmulations nay conveniently be
presented in unit dosage formand may be prepared by
any of the nethods well known in the art of pharnacy.

Al'l nmethods include the step of bringing into
association a und of formula "F or a
PhimIacEitica i“’&sl?tf%'%jggag*c%rﬁ?ﬁ’ﬁ edherent; toggtheryithugne armeare of
phirhacéitically aH&s HRRb! IndbgtdnkiiifoneGR Ho&@étgeﬂ’ﬂérﬁﬁb fic
: C%ﬂstltutes one or nore accessory ingre |¢nts.lﬁn
mgredients,| The qagtergsymugf|bst"pesaptable emﬁﬁfemee@fmgmmmpaﬁmy
withitHe biEd i 1 {Ha g | VR the active
e el O 1 do AR B A el e B e
thexeglti d carriers or both and then, if necessary,
shapi ng the product into the desired formul ation.
[00073] Fornul ations of the present invention suitable
[00032] ofh¢ foainatiorstinaitdecthoseayitabiefop bRs ateatbra $indhudmget e
sub%m tgousucga%%n apsul es, . cachets or tablets each
Kb et D @mlisciar BB eHHan ftipicaieD) tretal and
topidaf)(iecluding derd@l, BuRl\eeblinghd] Ghd fHtA6cu¥:§ ﬁcﬁﬂihﬁﬁ'gﬁim@ Nhe
nanoparti cul atﬁeppowders or granules;” as a solution or
mogt sifabye Frutmay fepspd gisonditjon angd disprdgr efithe tegipientis The
forulufibfl mBy edieribtfY o prllieR B ulid gtk Al GHMLE] A0, 8L 2
water-in-oil liquid enulsion. e C|ve|ng¥ di ent
prepgrgd By awy ofdheymetheds well lroven ipdheart ofgihentacsr Wilmethpdsst e.

: .ef . e by co ssi.on, or
inchild S Mer/ e b B e B oo S R BER R Y e,
pharmgeeyticadlytascep@blemak o5 sulvitatheios ("attive ezredi SR with {hY
sing. i.n a suitable machi neg the active
caﬁ%&@%ﬁgﬂ S%Fﬁesaonf PEBFS Wsﬁ%ryf”ﬂ)??ﬁ?%% hingsnerabhgder or
forguiatiodsese prpiredButiorsl x & iMfith Rl WRBAE into LBE G he
.|nert(_i_’(gllue‘ggi\:gl l.ubrjcating, surface "active or
actiyp eedient with dapd campsroredinclusineded solig camicrrsatdotiyand then,
if n6d¥k Sy @hdpingths Plokiadtlifto 4R ABRELY AfmAaiict ure of the
powder ed conpound noi stened wth an 1tnert |iquid
diluent. The tablets may optionally be coated or

r : ! ! 0 __provide .
(0007, arbranugRor o it b dtiln BBk o Loreli BiiniRrsionanam o
be prp@p’@diae giscrt:ﬂqelniﬁ §'u<:h af C4BRulsd, cddhetsph abletCeadh t&ithining a
pre&e%mﬂnc‘édta&n%%t JFe a'tcrt}% %‘éreed?ent; %IQ g%wgeer%tnlcﬁ&lnlgynﬁcronized

and nanoparticulate powders) or granules; as a solution or a suspension in an aqueous

liquid or a non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil
liquid emulsion. The active ingredient may also be presented as a bolus, electuary or

paste.

[00074] A tablet may be made by compression or molding, optionally with one or
more accessory ingredients. Compressed tablets may be prepared by compressing in
a suitable machine the active ingredient in a free-flowing form such as a powder or
granules, optionally mixed with a binder, lubricant, inert diluent, lubricating, surface

active or dispersing agent. Molded tablets may be made by molding in a suitable
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acceptable inert carrier”, and this expression is
intended to include one or nore inert excipients,

whi ch include starches, polyols, granulating agents,

m crocrystalline cellulose, diluents, |ubricants,

bi nders, disintegrating agents, and the like. If
desired, tablet dosages of the disclosed conpositions
may be coated by standard aqueous or nonaqueous

t.echni ques, ."Phar utical l.,y acceptahl e carr.ier
s A B So! HeGRPRGTT SO OPE Fae RRdnah poipey bpae diffent
Thé?@mé&smay Stfondlly B tRated 65 eatedi Y SityiHR rformﬂated §Pas to

opt i onal I% i ncl'ude ot her thera&gutl c ingredients,

proa}#.susfam? Gelayuiarsontplied glicase pi) acts‘weweﬁpmgh%rgl@nt s,
colorants, flavors, desiccants, plasticizers, dyes,
and the like. Any such optional ingredient nust, of

[00@65]r sEhe prarmaneptical Hirepositions map imbtdpadphhrmhcetuﬁeally

n » hili e fornmul
seck M b, Mo PR Al Bl PR o YR
excggeﬁts; v@lﬂclgmdhlsle starahdsypol il lgenmlating agdnes m‘icﬁbcﬁ?st@ﬂme

el R B S BB g s . Esivd
tableNYG¥aksUT thd’ﬁib&&edi SorfipdsRivhi May B cSatsd by RERAER Rueds of

multiple of the sane, for instance, units contal ni ng
TOTFJYEOy tqehmaw TRharmpacgaticplly a?csnm@lesmwgr 1ASOXEOTHPASSCHh e

contlofEd ffeaR0REs. of conpound adm nistered to a patient
w il be the responsibility of the attendant

physi ci an. However, the dose enployed wll depend on a
e f
(OO0 Bbo 505 B e R P EO G TELR obE
thempmrci ihgredithis, dntiegkiag agenof pmlmzmvst s@teteming\ngentsgepend
har.naco cs of, the, jndi vi ual ound
col it Foo HRTHCRE b GIB LYt BSOS r A< PR be
ingfidisntinasilobaburie] Bra@dtpueslé with @H%dnﬁ)ohﬁtﬁoﬁhé infvBntbn to

controll ed or extended rel ease tablets, enteric

insyrs Aiq siapiieyof she fommdation. FasdoseEanes for efidt hiyans angeperally
froﬁqm Eg&ﬂld’y/d%ﬁj&w St BIetd W MR £ IBP ﬁserﬁ'ﬂﬁﬁ{pgclw; &RGH Of

is forrul atted and adm ni stered separa or
dlsqdﬁmumts may icoryenienily ¢ontaimpreanaeys pEcampoand pfiyt énvention

oS00 ) ASSaRTP B 500 ol 39 B,
comaiming 6. laap td#00f g, mebadiyaebund 5 mg to 200 mg. The precise amount of
compound administered to a patient will be the responsibility of the attendant
physician. However, the dose employed will depend on a number of factors,
including the age and sex of the patient, the precise disorder being treated, and its
severity. The frequency of administration will depend on the pharmacodynamics of
the individual compound and the formulation of the dosage form, which may be
dptimized by methods well known in the art (e.g. controlled or extended release

tablets, enteric coating etc.).

[00077] Combination therapy can be achieved by administering two or more
agents, each of which is formulated and administered separately, or by administering

two or more agents in a single formulation. Other combinations are also
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toget her and administered in conjunction with a
separate fornul ation containing a third agent. Wile
the two or nore agents in the conbination therapy can
be adm ni stered sinmultaneously, they need not be. For
exanpl e, adm nistration of a first agent (or

conbi nation of agents) can precede adm nistration of a
second agent (or conbination of agents) by m nutes,
us, the two or nore agents

hour s dgg S ks. T
enCERpeRied b COTOIALPR FEPY ror eﬁ?ﬁﬂﬁe%vwe@ééwbﬁmulmed
togbﬂtehhﬂd Aiyinidterddeih corjundfieh wsthAfsefd %m’uoﬁ %rﬂr{grh
r or days or weeks of each ot her
% @sﬁ@@ Pr mpteagents 1 the eorphinatidnl therap0GA 78]
adiithidi St a
&edEhﬂﬁﬁﬁkdﬁ§§Qﬁqh&wﬁﬁﬂ%% FBPQLE%%%Tgmvu}g&Bng%ﬁFt

nor e agents used 1 n - a nat1 on
agent (agjcpmibinatipe o@mente)man prasodbyadatinistrtionaife skdoiie agdd (G

0 t|o t her a so i nclude
cotERiGHe g oI BBl ot BRI, S b e vy
ag@geeqangbe admihistered Imathnmnhuﬂaabﬂ'emh ofher orexaiR by mirhber @€ Nt
hm§ ﬁf cgg t Y ar e used in a_conbinati on, one could

SaRT ¥ T PR WHME 2RY HRRe oF Jays QT wisks of 6agl ofheri dmsasere
cases evenendet filGval®ad possible.t he order X-Y-X, X-X-Y, Y-X-Y,

Y-Y-X, X- X-Y-Y, etc. [00079] As LTA4H inhibitors, the

compounds of fornula 1P have utility in treating and

[OODVS]V eMhilB $h fnﬁﬁf&as@é it & db gbﬁﬁﬂ%ttﬁeotgvo b orS g%g?l?sulﬂ;gé and
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me Y O, et A Bl e 38 B s sis of

oneemlmqge gﬁth@ ragenfs Bspddrhmaqmlﬂhﬁhine Fan ghtdneple, REAgeRITE hiad
Intermttent

di se critic i schem a,
26¢ fag F‘o*h°° a‘%ﬂ%ﬂ%"d}e ¢ @F@ i{en thema sedugniplly in any
conﬂ;mmmndmabr mbfectirfds] €F., inTHESrdadRNt-X, KIRLYOL. XA v -
X*_ﬁ}n bitors and LTB4 antagonists. [00080] In gen‘cgrxs’llX
onpounds of the present invention naybe prepared
by the methods illustrated in the general reaction
enes_as, for exanple, described below, or by

[009%9& ft$5‘cIaTA6H§Dhlbié}f% de, comppunyisiof ftimiuia Hhavd wtiitein treating

andSr&ehiiflOin B L5 Sumdii ts and ventiona
sptl' e o oce anma R 93 cgmpounds “@®a compositions can be
used advantageously in combination with other agents useful in treating and

preventing inflammatory conditions and for treating and preventing atherosclerosis,
thrombosis, stroke, acute coronary syndrome, stable angina, peripheral vascular
disease, critical leg ischemia, intermittent claudication, abdominal aortic aneurysm
and myocardial infarction. Such agents include FLAP inhibitors and L. TB4

antagonists.

[00080] In general, the compounds of the present invention may be prepared by the
methods illustrated in the general reaction schemes as, for example, described below,
or by modifications thereof, using readily available starting materials, reagents and

conventional synthesis procedures.
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27 Scheme | 0 0 Y-\ X I\ + TSON (lI) X~ ONO R1" v
~%'YHRL %" ~O R2 (ii) O 1\ X\ 71" X (IIl) \ \ RL
/' yYVRLT I N y> V (iv) (v) 0OHX\ X\ [n~Ar
RLI' I YNRLI | y~(vi) ON2 \ X\ RLI ~1| ~y N
Rl = H OCF3, Ph, d, M, CF3, F X =C, 0, CH2NH,
CH3CO, CO, NH Y=0,N,S R2 = H M, Et Ar = pyridyl,

oxadi azole n=0,1,2 Schenme 1. (i) NaH DWF or
K2CRLINMH (ii) HC, ether or dioxane, (iii)

Br (CH2) nCO2R2, Et3N, (iy) 2N NaCH or 2M HCl, (v)
ArCH2Cl, Et3N, (Vi) SgJCIO ;. NH3/ MeCH

&
v, ) o}

(i)

" i?]/“o i X
R1/©/ \©\Y/\(i7 (iif) } /©, \Q\Y%

(iv)
V)

SO o
R1/©/ \O\Y/\d? R1/©/ \©\Y/\d>

R1=H, OCF3, Ph, Cl, Me, CF3, F
X=C, O, CH2NH, CH3CO, CO, NH
Y=0,N,S

R2 =H, Me, Et
Ar = pyridyl, oxadiazole
n 1

=0,1,2

S_cheme 1: (i) NaH/DMF or K2CO3/DMF, (ji) HCI, ether or dioxane, (jii) Br(CH2)nCO2R2, Et3N,
(iv) 2N NaOH or 2M HCl, (v) ArCH2C|, Et3N, (vi) SOCI2, NH3/MeOH
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28 Scheme Il OHXRL/ +/ (1) O X R OH \ X OH

(i) R\ / + OW X=0Br, I; R = as defined in Schene |

Scherme 11: (i) (a) Cul, Cs2CO3, N, N-di nethyl gl yci ne,

(b) BBr3, CH2CI2 Schenme IIl HOO CD-a + ON (i) I \ |

\ NHZ H Schene Ill: (i) (a) Na(OAc)3, (b)2M HCl 29

Schene N olo + HO N OH M tsunobu conditions H Schene

VOOO HOI N(I~- d N(Il) O--k A d d
Scheme Il

OOH X
R1 + © (i)
OMe \

X
PORoY
X oH (i
I o
OMe

X =Br, |; R1 = as defined in Scheme |

Scheme II: (i) (a) Cul, Cs2CO3, N,N-dimethylglycine, (b) BBr3, CH2CI2

Scheme lll
(@] (o)
H
~y L
+ 0 >
N

Scheme llI: (1) (a) Na(OAc)3, (b)2M HCI



ONO HO,,N> (iii) OHO j I NONO(iv) | | NO'O
(V) %00 (vi) / |

/| H O- > O Schene V: (i) SOC 2
(ii) benzene, AICI3 (iii) 60% NaH, (iv) NaBH4/ Et OH,
(v) H2, Pd/C, (vi) 2MHCI ether 30 Schene VI 0 HH
Os HON WHO-N~ (I'") N X X (iii) (iv) 0\ X\
OS=0 I\ XI\VH RRI I YH+ (v) RR'i y N Xx R2
(vi) OO0 (viit) \V X\ TI. RLI'l YNX\ [ A n
Scheme IV

_{O
o+

OH Mltsunobu conditions

Scheme V

HO I =N i._» cl | N (i) !
Cl cl

/\S; (iif)

SRE U

YT

Scheme V: (i) SOCI2 (ii) benzene, AICI3 (i) 60% NaH, (iv) NaBH4/EtOH, (v) H2, Pd/C,
(vi) 2M HCI ether
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i i YN (viii) OOHO NH2 | X\ I n (ix) |
\WW X1V JIn/ |/ NJJJ RLY N RL "aY ~X~ X Scheme VI:
(i) (a) BH3. THF, (b) 4M HCl, dioxane; (ii) SOCl12,
CH2C12; (iii) S02Cl2, CH2Cl12; (iv) NalO4, RuCl3; (v)
K2C03, DMF; (vi) ArCH2C1, Et3N, (vii) Br(CH2)nCO2R2;
(viii) 2N NaCOH or 2M HC1; (ix) (a) SOCl2, (b) NH3/MeCH
31 Schene VI \ s o ~-s S Y4N (ii) S 6N'~a i
Ojg"h%ﬂﬁ:‘g HN ONI/ O~ Schene VII: (1) 150 oC, (ii)
NaH, , (iii) HCA, dioxane Schenme VIII oyo~ SEMp |

RL I\
\
i

N NN(II) OO~ .
Hoj\EH] 0 HO/\EHj (i) §!
X X Xj
l (i)
@iv)
X o—§=o X

0, WO

X ~x

Scheme VI: (i) (a) BH3.THF, (b) 4M HCY, dioxane; (ii) SOC12, CH2CI2; (iii)
S02C12, CH2C12; (iv) NalO4, RuCl3; (v) K2CO3, DMF; (vi) ArCH2C, Et3N; (vii)
Br(CH2)nCO2R2; (viii) 2N NaOH or 2M HCJ; (ix) (a) SOCIL2, (b) NH3/MeOH
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NEMp OyO( NON-~O1/ ~LJ NNOC (IV) ON1/ ----(
Schenme VII1: (i)NaH, SEMCI, DMF, (I1) CsCO3, DM,
(1) TBAF, THF, (IV) HCO, dioxane 32 Schenme IX o0 o
Oo~Op (1) (") (I1l) oO-O0O~CIH / p N1 ON ~I
N X-ci (I1V) (V) OXOOTo~ A\Q/ \' Y1/ oN/ ON
N1 (IEl) (111) XCAH Ar\,QCIH/ ON 1/ O N Schene
I X: (1) NaH, DwVF, (I1) H2, Pd/C, EtOH THF, (I11)HC,

(

scg&ﬁéﬁﬁe’ 1'V) 2C8, DWF, (V) Cs2CB, acetone, h 33
cherme X

;O
s 0 SW/\@ Y
N
CrY O o O, 7

(in

Scheme VII: (1) 150 oC, (i) NaH, DMF, (jii) HC, dioxane

Scheme VIII

, No Yoy
Oy 2 YO

(Iv) @EFO\QOA@CI

Scheme VIII: (i)NaH, SEMCI, DMF, (I1) CsCO3, DMF, (lIl) TBAF, THF, (IV) HCI, dioxane
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0O Or xd XI/ \/ \ () (12) 00O-~ O- X1, I [
p(lV) o/ 1/ ON(V) I\ I NNl XX (M) p-To- O [/
Ar I / o~ NI / [/ o5 A R(VII) O p (CH)n )n N
(CHz N Ar v (M1IIl) Ar 1 / Ino/) Scheme X (I)
Al Cl 3, nitobenzene, (Il1) Et3SiH, TFA, (111) BBr3,
CH2Cl 2, (I1V) NaH, DWMF, (V) HCl, dioxane, (VI) Are

Pd( OAc) 2/ PPh3/ CsCO3, DME/ Et OH/ H20, (VI1) Br(CH2) nCO2R,
base, (VII1) NaOH or HC 34

Scheme X

(i l (nn

W)

l i) l an
S v S )

Scheme IX: (1) NaH, DMF, (I) H2, Pd/C, EtOH/THF, (Il)HCI, dioxane, (IV) Cs2C0O3, DMF, (V) Cs2C0O3, acetone, h
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CCHCIH ~NI/ I/ ONCN/ I/ OV Q@ Schenme Xl: (I)
Pd2(dba) 3/t-Bu3P, NaQ Bu/toluene, (I1) HC, dioxane
35 Scheme XIl OO0 ~&?" " OTO JDA-C, x x 0 - ON
(rry (1rro(lvy A -B(OOHO \ O-OI' d A I / ON
I O(1V)

Schenme XI o,~,0 N> | / O(l) O (NO( CNC O of 1.
|
I

Scheme X

0
o) AN
Ay oD T
cl X \
0]

m

5.
Fop WYy o' Nk

(v)

o} OA'/ .

O:( O:(

/(CHz)n (CH,)n
/
A% Y (e

Scheme X: (1) AICI3, nitobenzene, (Il) Et3SiH, TFA, (ill) BBr3, CH2C12, (IV) NaH, DMF HCI, dioxane, (VI) ArE
Pd(OAc)2/PPh3/CsCO3, DME/EtOH/H20, (VII) Br(CH2)nCO2R, base, (Vlll()vr)\JaOI-'l or HCL | v

0]
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O I\dOA / NMO-1A O
BBr3, CH2ClI2, (I1) NaH, DM, (
Pd( OAc) 2/ PPh3/ CsCOB, DVE/ Et OH/ H20,  (1V) HCl, di oxane,

|

1

\

N Schenme XiI: (I)
)

(V) NaBH4, EtCOH 36 Schene Xl | (oHh)2 | OA O (I)
1/00v0 O + SO0yl 0 (I) O0" N\ / 0/ (111)
OO/ I Ol N(IV) OA sC Ar \ r\ 01
Schene XI11: (1) Pd(QAc) 2/ PPh3/ K2CO3, DNE/ Et OH H20,
Scéllz H, DI\/F, (111) CS2Ca8/ ( CH3) 2NCH, Cut/ di oxane/ 98
, dio xane Schene XIV ~1 Et3SiH TFA N A
0 10 N 37 Sche

U/ \ 3

N /\(_7 C/” /\(_7
i
00/\@? C/No/\ca

B
\ /
Vv

O

Scheme XI: (I) Pd2(dba)3/t-Bu3P, NaOtBu/toluene, (If) HCI, dioxane
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O/ Oy O,\ - Ar 1 OO0y0O~ ~ NTA \ f N> O, (I)\
OJ OA O\ / Ol (1) \ Ol A{NBrl-.1-01VO
(1rr)y o o(ll) ~OA NdOd O--0 Scherme XV: (1)
Cs2COB1( CH3) 2NCH2CO2H, Cul / di oxane/ 98 oC, (I1) HC,
di oxane, (I1l) K2C03, DWMF 38 Schene XVI Br + Br~i
N\, Br Br (I) \\ Br p ON(IIlIl) (IV) C 0O N~ p/
0O ON H /(V

Scheme XI1I

- g, élf{g*r

(n

() l {v)
Ar—B(OH),

V) l

Scheme Xil: (1) BBr3, CH2CI2, (II) NaH, DMF, (i) Pd(OAc)2/PPh3/CsCO3,DME/EtOH/H20,
(IV) HCI, dioxane, (V) NaBH4, EtOH
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Oo/ Il " I Scheme XVI: (1) TBAB/ NaOH(50%, toluene,
(1) CS2C03/ (CH3) 2NCH2CO2H, Cul / di oxane/ 98 oC, (111)
HCl, dioxa (I1V) DI BAL, toluene, (V) NaBH4/ Et CH Schene
XVIIT x>i CX | CX 0 X=0O'S Schene XVIl:i) (a) n-BuLi,
THF, -78C, (b) znCl 2, -78 -65C (c) ArBr, (Ph3P)4Pd,
rt-65C, ii) BBr3, CH2Cl2, -78-rt, 16h; 39 Schene
XVIII N1 1/ ONci \'1 Oboc NX1 ~x 0 O/ ii ifi
Sy x i) (@) n-BuLi, THF, -78C, (b) ZnCl2, -78 -

C) ArBr,Arg(g P)4Pd, rt-65C;, ii) HC, dioxane;
esl_er_,_E)gCCB DMFC]—VI—QCJTHF; (c) HA

Schee?XI X N4- Mc@BnBr BBr3 O N KZC03, MEK N O

CH2Clz \ /| NNO O
e

;Ooo

o + 059 Y @o/\Q —

. 00 o o
e @o/\@% w0

Scheme XIlI: (I) Pd(OAc)2/PPh3/K2C0O3, DME/EtOH/H20, (II) NaH, DMF, (llr) CS2CO3/(CH3)2NCH:
Cul/dioxane/98 oC, (IV) HCI, dioxane

Scheme XTIV

U » O;’EWVM O«Eﬁj
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(i) NaH, DMF ROTs N (i) KCOG3, DMF (ii) (ii) HC in
dioxane NFN. (ii) HCl in dioxane NNN\ Schene XIX: (1)
4-McOBnBr, K2CCB8, MEK, (I1) BBr3, CH2CL2, (I11)

(a) NaH, DVMF/ HCI In dioxane, pyrrolidine tosylate (b)
HCl in dioxane, (1V) (a) K2C03, DWMF, HCl, dioxane 40
Scheme XX\ \ (I) \ (Il) \'\ COHCOZCZHS i CHZOH O
O (rrr N1 il N(IV) D No Schenme XX: (1) (a)
SE} , EtOH, Et3N, (l1) LiAIH4, THF, (111) NaH,
BYPF 1Y di ne tosyl ate, DMF, (1V) K2COB, bronobutyryl
amdScherreXXlO I "C V0 010/ 1 (11r)y 1 A\
O- OO0 Ar\ OV I I NA O~ sScheme XXI: (1) n-BuLi,
-78 oC, Q02, (Il) (COCl)2, EtOH TEA, (111) ArB(OH) 2,

(Ph(1V) Li AI H4 ane, A | 0. o
\©\ )] B N@/O\Q\O/\Cj %

o _
o cl
) /@/ \©\ N B0~ 0
—_—_— Ar 0 -_— > Ar O/\

Scheme XV: (I) Cs2CO3/(CH3)2NCH2CO2H, Cui/dioxane/98 oC, (I1) HCI, dioxane, (Ill) K2CO3, DMF
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(V) NaH, pyrrolidine tosylate, DMF 41 Schene XX1I Br
/X CHO CHO O~ (Ill) - i O(lIV) x OM O--"~Dr N)
O \ XO\--ND Schenme XXIl: (1) ArB(OH) 2, Pd/C,
i -PrOH/ H20, reflux, (I1) ArBr, n-BuLi, -780C, THE,
(1) et3SiH, TFA, (1V) BBr3, (V) NaH, pyrrolidine
tosylate, DMF, (VI) alkyl halide, K2C03, DVMF The
followi ng specific non-limting exanples are
S 'BEI u ative of the invention. [00081] EXAMPLE 1 C Nz
CRFMBHAVIN N H V' [00082] Step 1 5
(R) -2-(Tol uengz 4-gul f onyl oxynet hyl ) - pyr rNoI i di Tcarb
oxylic agd -but)él/\e@f , a_sqlu
(R) - Boc- prokiwsl (500 ng, 2.48 nmol) in pyfhdine (1.5
m.) was added tosyl chloride (565 ng, 2.96 nmol) in
pyridine (1 nL) at 0 C, and the resulting m xture was
stirred at 0 Cfor 20 min. before allowing it to warm

tor Hae 42 m'xtU{)e s stirred for 8 h at that :
N u&@f sol énty"was r ggoved fro%o\g
N —~
A O/\Q » (0]
cl 0
N\\ o . ’ O\Q\
OO~y 0™
A)
o}
RO
O/\Q

Scheme XVI: (1) TBAB/NaOH(50%), toluene, (I) CS2C03/(CH3)2NCH2CO2H, Cul/dioxane/98 oC, (1K) HCI, dioxa
(IV) DIBAL, toluene, (V) NaBH4/EtOH

Scheme XVII
$ - O - OO
X=0,8

Scheme XVILi) (a) n-Buli, THF, -78C; (b) ZnCl,, -78 -65C (c) ArBr, (Ph,P),Pd, rt-65C; ii) BBr;, CH,CL,, -78-rt, 16h;
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resul ting suspension, and aqg.1N HCO was added to the
crude product and extracted wth EtQAc. Organic |ayer
was washed with saturated ag. NaHCO3 fol | owed by
wat er and brine. Organic |ayer was dried over anhy.
Na2SO4 and the solvent was renoved in vacuo to obtain
the title product (800 ng, 91 %9 as a thick oil: M5
mz 378 (M+ Na); 1H NWMR (400 MHz, CDC13); 8 1.38 (m
9H), 1.79 (mm 2H), 1.93 (m 2H), 2.44 (s, 3H),
Schemg XVHD (m 311), 3.88-3.97 (m 2H), 4.07-4.14 (m
2H), 7.34 (br s, 2H), 7.77 (d, 2H, J= 8.0 Hz); HPLC

(ELSD); 99% Step 2
(R -2-(4-Be xymat yl)-pyrrolidin
i idtert |yl “eg e@ if0 a solutiq
4(% zyl phetrs nTrot ™1 nyg DV
adfed 95% NaH (19 rrg, 0. nmol ) at v and the

resulting mxture was stirred at 0 C for 10 mn.. A o
solution of the togsylate (200 ng, 0.56 mmol) fromSteB

1in DV (2 \as\ added to the reaction

dr,opw se o ~and tdhe regaction -t

—95 Csf oy L0SW The mi xturs was tongent r ahe ter N o
was addgd, and extracte th Et OAc'é e organic q\(_)
| ayer was washed wth saturated aq. fol | owed

by water and brine. Organic |ayer was dried over anhy.
Na2SO4 and the solvent was renoved in vacuo to obtain
tihe) eBuld dHpr-Bgubi ZnChv&165Ga(s) Aver; (PhiPeftd.bys5Cs i) HQL, aliogemks;

fili)pgdmoesierofB0 o GMBEbINaOH/HB T fe) HBe titl e product (150
ng, 73% as a solid: M5, mz 368 (M+ H); 1H NWR (400
MHz, CDCl13); 8 1.46 (m 911), 1.84-2.03 (m 4H), 3.39
(m 2H), 3.73-3.93 (m 3H), 4.10 (m 2H), 6.84 (m

Schblhe ¥IX08 (M 2H), 7.17 (m 2H), 7.26 (m 3H): HPLC
(UV), 99.8% (000841 Step 3

) - &= (4 Bqlg,gdémphen@net hyl ) pyrrol |Bg|1 ne: To a_ o
I p \O [
indi oxdh‘é’a U m) Was %H M HCsz?"fn dlan"é' :G.

at rt and the resulting mxture was stirred for 1 ho o
at that tenperature. The solvent was renoved in vac%ﬁ

tidiaih B¥Rai n hick oil. The oi Spriturated with
e&ﬁ%@(\a \/{} A_E_E_gé <ok The solid was
Kightet igydiokand | | zed N | Uene” ( @OClipidipxane v@/ \/Q

Scheme XIX: (I) 4-MeOBNBr, K2CO3, MEK, (l) BBr3, CH2CL2, (Iit) (a)NaH, DMF/HCI in dioxane, pyrrolidine tosylate
(b) HCl in dioxane, (IV) (a) K2CO3, DMF, HCI, dioxane

40



title product (1.8 g, 53% as a crystalline solid: M5
mz 268 (M+ H: "H NWR (400 43 MHz, DMSO-d6); 6 1.73
(m 1H), 1.89 (m 1H), 1.98 (m 1H), 2.09 (m 1H),
3.18 (m 2H), 3.87 (m 1H), 3.88 (s, 2H), 4.13 (dd,
1H, J1= 7.2 Hz, J2 = 6.4 Hz), 4.19 (dd, 1H, J1 = 8.8,
J2 = 3.2 Hz), 6.91 (d, 2H, J= 6.8 Hz), 7.15-7.20 (m
SH), 7.27 (m 2H): HPLC (W); 97.4% [00085] EXAMPLE

SE ON [00086] Step 1

PEPE 2X Tol uene- 4- sul fonyl oxymet hyl ) - pyrrolidine-I-carb
oxylic acid tert- butyl ester: To a sol utlon of

é@ﬁ nL) at O Cq_l sol ut| on CH,OH

p- toluenesulfonyl chlorlde (22. ®* 120 mmol ) in
pyridine (56 nL) portionw se over 5 m n. The o
subsequent pal e yellow reaction mxture was stirr

o
(mp Cfor. 2 and then at anbient tenperature
mLe_r_m_g,ht r| e was—+eno{®d |n vacuo. The crude
oi | was extTacteaNAoterhyl acetat an

sequentially washed with 0.5 M HO (I00 niy; s

ag. NaHCO3 (100 nL) and brine (100 nL). The conbi ned

organi c |l ayer was dried over anhydrous Na2SO4,

filtered and concentrated in vacuo to give the title
SchAEDOY Nfkaf @B cngl Etch, ERR, (9 LiRRa, arHEe ) RYH HyhroiahORGRA, DvF,

Step 2 (Iv)K2co3, bromobutyryl acid

(S)-2-(4-Benzyl - phenoxynet hyl ) - pyrrolidi ne-1-carboxyli

c acid tert-butyl ester: To a solution of

4- hydr oxydi phenyl net hane (0.77 g, 4.18 nmol) in

anhydrous DMF (22.5 nL) at 0 C was added a 60%
Schdm@xKgi on of NaH in mneral oil (0.23 g, 5.75 mmol)

portionwi se over 5 min. The resulting slurry was

stirred at 0 Cfor 45 mnutey before a solution of

t omstép 1 (1. mol ) i nebVF (11

jed “dr opwi se d subsequent

m'xture was Istirred at GOC 0

iy oy
i o~ - Ar o
0 0O

(V)

Scheme XXI: (I) n-BuLi, -78 oC, CO2, (ll) (COCI)2, EtOH, TEA, (lll) ArB(OH)2, (Phi(v) LiAIH4Xxane,
(V) NaH, pyrrolidine tosylate, DMF '

41



overni ght. The reaction m xture was poured over ice
and then concentrated under reduced pressure. The
crude residue was extracted into ethyl acetate and
sequentially 44 washed with water, saturated ag.
NaHCC3, water and brine. The conbined organic |ayer
was dried anhydrous Na2SO4, filtered and concentrated
in vacuo to afford the title conmpound (1.8 g, > 100

tan oil; [00088] Step 3
Scﬁ%? %X?Q Benzylphenoxynethyl)pyrrolidine To a
sol ution of the product fron1step 2 (2.9 7.89

was added 4 M HCO di okd 15 nL) at anbi ent
By atare. The result| 0 ur ‘%ﬁs stirred
overni ght. The sol vent eaned under reduced

pressure to obtain an off mhlte solid. The solid was
2 M. Lb et heriit o af f g 2% 2.02.0 g, (W4
d sol id— V5T z \

51.73 (m 1H), 1.89 (m 111), 1.98 (m
1H, 2.0® (m 1H), 3.18 (m 2H), 3.87 (m 1H), 3.88
(s, 2H), 4.13 (dd, 1H, JlI Hz J2 = 6.4 Hz ),

4 dd 6.91 (d, 2H, J=

I
a
U

(R
[00090]
4-1(S)-2-(4-benzyl - phenoxynet hyl ) - pyrrolldln 1-yl]-but
yric acid nethyl ester: To a solution off Exanple 2
(1.5 9, 4.94 mol) in DVF (23 nlL) was addeg, potassiu
carbonate (1.4 g, 10.1 mmol) and net hyl o)
4- bromobutyrate (0.72 nL, 6.26 nmol). The resulting
slurry was stirred at ambi ent tengeratuge overnight.

The Ssolvent was concentrated undé-A eduded p QSSUr eN
and the crude product was taken up in %t h
The organic portion was washed with water, waShed with
bri ne,

Scheme XXIt: (1) ArB(OH)2, Pd/C, i-PrOH/H20, reflux, (Il) ArBr, n-BuLi, -780C, THF, (Ill) Et3SiH, TFA, (IV) BBr3, ¢
(V) NaH, pyrrolldlne tosylate, DMF, (VI) alkyl halide, K2CO3, DMF

The following specific non-limiting examples are illustrative of the invention.

[00081] EXAMPLE 1

[00082] Step 1
(R)-2-(Toluene-4-sulfonyloxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester: To a solution of (R)-Boc-prolinol (500 mg, 2.48 mmol) in pyridine (1.5 mL)
was added tosyl chloride (565 mg, 2.96 mmol) in pyridine (1 mL) at 0 °C, and the

resulting mixture was stirred at 0 °C for 20 min. before allowing it to warm to rt. The
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dried over Na2SO4, filtered and concentrated in vacuo.
The crude product was purified by silica gel flash
chr omat ogr aphy usi ng hexane/ Et OAc (gradi ent systen) to
give the title conmpound (0.73 g, 40% as a yellow oil.
45 [00091] Step 2

4-1(S)-2-(4-benzyl - phenoxynet hyl ) - pyrrolidin-1-yl]-but
yric acid: To a solution of the product from step 1

i oo S B Ao BRErA e TR L Her gL e ite

resWRing §ﬁs)péﬁsecﬁh add RONNCHOD vab dded to the Srudie Ykt dexfraiayy ed
under reduced pressure and water was added to the

withd§PAge Orepris lmm vagedsattsatusted ag NagCOaNollgyed by
wa%e%ﬁﬂﬁr% ﬂ'g Sl neagrd@l@ws%r NSO 2GR Witdht %@y'

acet at e. organi c layefs were washed wt
Temyaiee n vacwatﬁ@m‘mmmemtbrprrm,ct @00 mg, PNy asaarthgclirociuMSNaﬂzsm

C NV t f or t itl
78 [t saSHG H HMBLClgo 380 § 10l G R s D 196 i
2H), 200 (4H4), 3. m@m)(m SHY, . 3983- 32%72% o), 5%4. 12.(%11(259,,(7.311;(&
m : m
; 23@77@(@@}7(”4 5t el s bty o' 03 2 10 he,
450(m 1H), 6.84 (d, J= 8.8 Hz, 2H), 7.09-7. 19
, 7.25-7.28 (m 2H); M5 (nfz) 3524(M 1); LC
[0Q0§?11 6S/t>°:p2HPLC (96. 6% [ 00092] EXAMPLE 4 N '

i B AR P S 9
Torarsoluion nf Hhénzipherio] (h%sng;d)cﬁédmﬁok) e DMA (1 roh) was aided

o5 R 0te 05 sty 6°G R bR e e i v Sl 0°C
forsitoihib e selutiaief tﬁ@tosymtmmoahg,roes@m&foni fefih Stephiein DMVE (2 on
L A
hezmza at®h dg:mw hd RiMBYeSFas R efkated zﬁidl WHEN R dBEd, B

. The conbined organic layers were dried over
ex@g@m&j@,t%g e organictlayes wagwashed with saturated aq. NaHCO;

followed by water and brine. Organic layer was dried over anhy. Na;SO;, and the

solvent was removed in vacuo to obtain the crude product, which was purified by
silica gel flash chromatography to obtain the title product (150 mg, 73%) as a solid:
MS; m/z 368 (M + H); "H NMR (400 MHz, CDCl3); 6 1.46 (m, 9H), 1.84-2.03 (m,
4H), 3.39 (m, 2H), 3.73-3.93 (m, 3H), 4.10 (m, 2H), 6.84 (m, 2H), 7.08 (m, 2H), 7.17
(m, 2H), 7.26 (m, 3H): HPLC (UV), 99.8%.

{00084] Step3

(R)-2-(4-Benzylphenoxymethyl)pyrrolidine: To a solution of the product (4.5 g,
2.48 mmol) from Step 2 in dioxane (2 mL) was added 4M HCI in dioxane (8 mL) at
rt and the resulting mixture was stirred for 1 h at that temperature. The solvent was
removéd in vacuo to obtain a thick oil. The oil was triturated with ether to obtain a
white solid (2.5 g). The solid was recrystallized with toluene (20 mL) to obtain the
title product (1.8 g, 53%) as a crystalline solid: MS; m/z 268 (M + H): "H NMR (400
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concentrated in vacuo. The crude product was purified
by flash chromat ography using hexane/ Et OAc (gradi ent
system) to give the title conpound (0.07 g, 36%; 1H
NVR (400 MHz, CDC13); 5 1.73-1.80 (m 3H), 2.05 (m
1H, 2.40 (m 111), 3.02 46 3.08 (m 2H), 3.71 (d, J=
136Hz 1H), 3.83 (m 1H), 391(s 2H), 3.95 (m
425(d J= 13.6 Hz, 6.79 (d, J= 8.8 Hz,

il e 7o 14 1 m%HZ oH R Ty 243 o

2H)M3.871 ady,; THYSS.681(s72H), 353. (ad(llHrlr)r LLHE 109=6%Hz ), A01094a4,

MPLES N 0O
1B (9% 93 0 bR 561 6hbolyife8 Bph - A55H A0 ciFh 52 ety
Hpﬂc Qyvy;9vag, Followi ng the general procedure for
arrple4 Exanple 1 (0.20 g, 0.66 nml) in DVF (5 ni)
was treated with 3-picolyl chloride hydrochloride

[06&5?1) E&Al@?]?é ommol ) and triethylamine (0.24 ni, 1.72

rd the title conmpound (0.09 g, 46%; 1H

NVR (400 Mz, 6 1.71-BH8 (m 311), 2.04 (m
1H), 2.29 (m 303(m 2H), 3.51 (d, J=
13.6 Hz, 1H), “3#86 (M- (s, 2H), 3.95 (m
1H), 4.18 (d, J= 13.2 Hz, 6.81 (d, J= 8.8 Hz,

2H), 7.09 (d, J= 8.4 Hz, 2H), 7.16- 7.30 (m 5H), 7.67
(m 2H), 8.48 (br s, 1H), 8.56 (br s, 1H); M (mM2z)
359. 2 (M1 LC (100. 09 00094] EXAMPLE 6 N
[OQPSﬂ R)S&’E 1()4 benzyl( pheng?(yrrget hyl )] pyrrolidin-1-yl methy
(S)-2- @Mﬁbﬂ’é—ﬁ@ulfdﬁ?lﬁym%ﬂiﬁ}-bﬁ‘?oﬂlm@lm%&rﬁc &84 gé-t—(inﬂt@l 82

| Or ofret hane - pico

estery| B@ p delutignpiceh)-dBoge chzﬂ@luge mghangl @Al }1Qammol) in
oyl HUMETIOC Fusalta sl o RBlnbocs IR 82050 0 e

120 enelyin pyridine (56 mL) portionwise over 5 min. The subsequent pale yellow

reaction mixture was stirred at 0 °C for 2 h and then at ambient temperature
overnight. Pyridine was removed in vacuo. The crude oil was extracted into ethyl
acetate (400 mL) and sequentially washed with 0.5 M HCI (100 mL), saturated aq.
NaHCOs; (100 mL) and brine (100 mL). The combined organic layer was dried over
anhydrous Na;SOy, filtered and concentrated in vacuo to give the title compound (39
g, > 100 %) as a yellow oil;

[00087] Step2

(S)-2-(4-Benzyl-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester:
To a solution of 4-hydroxydiphenylmethane (0.77 g, 4.18 mmol) in anhydrous DMF
(22.5 mL) at 0 °C was added a 60% dispersion of NaH in mineral oil (0.23 g, 5.75
mmol) portionwise over 5 min. The resulting slurry was stirred at 0 °C for 45
minutes before a solution of tosylate from step 1 (1.50 g, 4.22 mmol) in DMF (11
mL) was added dropwise over 5 min. The subsequent mixture was stirred at 60 °C
overnight. The reaction mixture was poured over ice and then concentrated under

reduced pressure. The crude residue was extracted into ethyl acetate and sequentially
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crude product was extracted into di chl oronethane and
washed with water followed by brine. The conbi ned
organic layers were dried over anhydrous Na2SO4,
filtered and concentrated in vacuo. The crude product
was purified by flash chromatography using

hexane/ Et OAc (gradi ent systen) to give the title
corrpound (0.11 g, 45%; 1H NWR (400 MHz, CDC13); S

7 81 2,0 m 111 2.27 (m 1 2. 94-
waghds ’f%wa Sam?H%fbaq( Hﬂﬁ§b3’1‘ﬁat2¥ i brigg,) Tlgescoa@t%qﬁ or&aayc
lay@r 9ds (]ﬁed aﬂnfyamusNefsm nﬁlte}w and cfndedirkteld mlvae%é‘té,

}% '8 Hz, 2H), /.08 (d, ) , ,
tit Ciﬁlpoﬁﬂdz(é Hx%@ﬁ)é)a?azmml,zg (m 411) 8.51 (m 2H);
VB (nfz) 359.5 (M +1): LC (99.7 %: BPLC (91.6%

0095 EXAMPLE 7 O 0 ,ON 01"~C

[0a08B} R)'362’3(4 benzyl - phenoxynet hyl ) - pyrrol i di n-1- yI] pro

(S)Q2 ?ﬂB@n?}gbgeélm%Hthyﬁﬁr%ng O{ﬂ% S Lk ggtgggn‘o uct olmestélp
2¢( &l&ﬂl&?lnamﬂm wag 8dde6 4N HC id dioram! (15 ﬁﬂ? aﬂﬁill_lf]iyﬂt tempelrature
| onat e resultin
Thg %@S’?g W?srsglﬁf%g{’vegﬁlgh’e rﬁwtse}’fﬁ@r%as dpreosd andergaduce
pre'EhEe tosabtale ah o fFaehifeRBRY.CThd Ko R Fvak BURRA ARESELE 240

h d d hy]
Exiiale s G 0T Y16 ot n s b2 468 (Ve T NMBHEOD vi ¢ h
h
s Ol S T Y e 3 Pt it DA g g
ZH%M &, (m, d 3D gb88 () 28)h 4dBr(ddyd Hpdr aﬁtwllimsm%heﬁ?w allat(m:
e t (40 oun
1y 3 B8N ST oL R 2R £ B T S RO T ampr.
193204(m 1H), 2.29 (q, J= 8.4 Hz, 1H), 2.53 (t.
=7 . 2.70 1H), 2.87 1H, 3.13
[00?}?18], é’.‘g@?’fﬁl})m, 3, Gém(s, EI)H), 3, 75(?]m ?)11), 3, 9(2m
(s, 2H, 3.93 (m 1H) 6.82 (d. J= 8.8 Hz, 2H), 7.08
(d. J= 8 4 Hz, 2H), 7.16-7.20 (m 3H), 7.27 (m 211);

MS (mz) 354. 2 (Mr1)OHLC (100. 0% . 48
f//{o
o,

[00090] Step1
4—[(S)-2-(4-benzyl-phenoxymethyl)-pyrrolidin-l—yl]-butyric acid methyl ester:
To a solution of Example 2 (1.5 g, 4.94 mmol) in DMF (23 mL) was added
potassium carbonate (1.4 g, 10.1 mmol) and methyl 4-bromobutyrate (0.72 mL, 6.26
mmol). The resulting slurry was stirred at ambient temperature overnight. The
solvent was concentrated under reduced pressure and the crude product was taken up
in ethyl acetate. The organic portion was washed with water, washed with brine,
dried over Na,SO,, filtered and concentrated in vacuo. The crude product was
purified by silica gel flash chromatography using hexane/EtOAc (gradient system) to
give the title compound (0.73 g, 40%) as a yellow oil.
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[ 00096] EXAMPLE 8 0-- O

4-[ (R) - 2- (4- benzyl - phenoxynet hyl ) - pyrrolidin-1-yl]-but

yric acid nethyl ester: To a solution of Exanple

1(0.5 g, 1.65 nmol) in dichloromethane (4.8 nL) was

added triethylamne (0.46 nL, 3.30 mmol) and net hyl

4- bronobutyrate (0.24 nL, 1.90 nmmol). The resulting

solution was stirred at anbient tenperature for 16
hours. Water (25 nlL) and dichl oronmethane (25 nlL) were

added to the reaction mxture and the crude residue

paft ed into dichloronethane. The organic

orlllon washed with water (25 L), washed with

4- [(S)-m{4-(b25zyi4p)l,enWﬁnwhﬁymrMdeyiMut}Nm@ Té a belatien

of i prpas Tt i | (L3 &0 ek pAteB AR B0 0 B8 i 058
mﬁ%mﬂ@/zz&%@&soﬁmzamim IS k@ akink QlugiyMeastshifted htt50€°C for 67
conmpound (0. 15 2499; 1H NWR (400 ,

h, 1T®@olveetswesmemsmd unfletygducedpresqyye ans szwaﬁdé?g tofhg

re%_dl_l%b. | 'I(HE? glls( %}nsﬁh 1t§) musﬂngbzl N ?I,dl3 §01{1§0n 31‘196 cr@deﬁocﬁﬁ? was
exitacte@Wjth ethyD 8cefade. The c@mbinied or@&@: lay;srslw@ere wag]@d(wmth Bapr,

s&%%g%tﬁ‘bg%z)m E%ér dB;l%%\T aélSé '\@hjd)con&egtrggg ir?%cuo to afford
th81ifl¢ Bympound(2.692y17 ﬁgh%awmhmi );eslpyr f{ldgm HOAMHH, - pr o
B S SRS UL 5k A Tt B A
3.678h) 21808, 88%@%12,@'!#@@, J(10= b0 ﬁz}rJ eJ he.8Ees wiy, i &, wen,y

was sti‘rred sol vent was renoved

6.8h0ky = 88Ut aﬂbr7e%l»il%(r&rﬁé{)4’92$vé{t2§r(ma\&§) AR 6u/7) 357 M-
[esi o ﬁ% ey adj usted to 4 using 1 N HCL
l)égﬁlﬁ%g/)’ e crua)e product was extracted with ethyl
acetate. The conbined organic |layers were washed with

r, ith brine, dried over anhydrous Na2SO4
[Oﬁﬁﬁdﬁ c@ﬁg‘&ﬁﬁ%a ed in vacuo to afford the title
conpound (12 ng, 67 %; 1H NWVR (400

OO AJ

2-[(R)-2-(4-benzyl-phenoxymethyl)-pyrrolidin-1-yimethyl]-pyridine: To a
solution of Example 1 (0.20 g, 0.66 mmol) in DMF (5 mL) was added 2-picolyl
chloride hydrochloride (0.10 g, 0.61 mmol) and triethylamine (0.24 mL, 1.72 mmol).
The subsequent mixture was stirred at ambient temperature overnight. The reaction
mixture was concentrated under reduced pressure. The crude residue was extracted
into ethyl acetate (25 mL) and washed with water (25 mL) followed by brine (25
mL). The combined organic layers were dried over anhydrous Na;SOy, filtered and
concentrated in vacuo. The crude product was purified by flash chromatography
using hexane/EtOAc (gradient system) to give the title compound (0.07 g, 36%); 'H
NMR (400 MHz, CDCl); & 1.73-1.80 (m, 3H), 2.05 (m, 1H), 2.40 (m, 1H), 3.02-
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MHz, CDCl13); 6 1.41-1.63 (m 2H), 1.92-2.22 (m 2H),
2.75 (m 3H), 3.02 (m 111), 3.50 (m 3H), 3.90 (s,
2H), 4.09 (dd, JI = 4.0 Hz, J2 = 10.4 Hz, 1H), 4.25
(m 1H), 6.82 (d, J=8.4 Hz, 2H), 7.08-7.20 (m 5H),
7.25-7.29 (m 2H); M5 (nmlz) 340.7 (Mtl); LC (100.0%.
[ 00098] EXAMPLE 10 OH CIH O ON

4-[(R) - 2- (4- benzyl - phenoxynet hyl ) - pyrrolidin-1-yl]-but

ric aci d h drochl oride; _ Foll ow t he _gener al
Sodktir 71 bh JEHOH 16D, H8L6RUkDoROb(S, Bt s 1H1

= | t
4@%9 z%ni‘;%% D SR S, o7 GV 48T BRI
7 A 25710, (-G BET 4 T 1D, 8 GO (/5

i, 95-2.28 (m 6H), 2.49 (m 2H), 2.94
35??%%?&%1%60’1)65 (m 3I(—|) 2 o1 (s, (2H), Ay (dd,
J1= 3.6 Hz, J2 = 10.8 Hz, 1H), 4.42 (m 1H), 6.83 (d.

7.10 (d, J= 8.4 Hz, 2H), 7.15-7.20
[Ol]?ﬂ-”?sa»%xmg‘mﬁ (m 2H): (I\/S (mz) 354.7 H)(lvm); LC

(99.7% . [00099] LE11 0 CH FFC~FO0OO'~H50
000100} . Step 1 g;@l ution of
‘t/;ll\‘;omath dobenzene (0.54 m_, 3.45 mmol),
rret vv- 0.28 g, 2.26 mvol) and cesium
carbonate (1.5 g 4 73 mmol ) in dioxane (10 nL) was
added N, N-di met hyl gl yci ne hydrochloride (0.03 g, 0.22
nmmol ). The vessel was purged with nitrogen before

3- [(RS—IZ) (4I-t?egnlzgl?ph(e(l)logylzmezgtzlyl)-pyrrolr:argl-}-ylmethyl]-pyndme Following
the general procedure for Example 4, Example 1 (0.20 g, 0.66 mmol) in DMF (5 mL)
was treated with 3-picolyl chloride hydrochloride (0.10 g, 0.61 mmol) and
triethylamine (0.24 mL, 1.72 mmol) to afford the title compound (0.09 g, 46%); 'H
NMR (400 MHz, CDCl3); 6 1.71-1.78 (m, 3H), 2.04 (m, 1H), 2.29 (m, 1H), 2.94-
3.03 (m, 2H), 3.51 (d, /= 13.6 Hz, 1H), 3.86 (m, 1H), 3.92 (s, 2H), 3.95 (m, 1H),
4.18 (d,J=13.2 Hz, 1H), 6.81 (d, /= 8.8 Hz, 2H), 7.09 (d, /= 8.4 Hz, 2H), 7.16-
7.30 (m, 5H), 7.67 (m, 2H), 8.48 (br s, 1H), 8.56 (br s, 1H); MS (m/z) 359.2 (M+1);
LC (100.0%).

[00094] EXAMPLE 6

4-[(R)-2-(4-benzyl-phenoxymethyl)-pyrrolidin-1-ylmethyl]-pyridine: To a
solution of Example 1 (0.25 g, 0.82 mmol) in dichloromethane (2 mL) was added 4-
picolyl chloride hydrochloride (0.13 g, 0.79 mmol) and triethylamine (0.29 mL, 2.08

mmol). The resulting mixture was stirred at ambient temperature overnight. The
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added. The browni sh-green reaction m xture was heated
to 90 C overnight. The reaction m xture was dil uted
with water and ethyl acetate. The organic portion was
washed with brine, dried over anhydrous Na2SO4 and
concentrated in vacuo to give the title conpound (0.8
g, 100% as brown oil. [000101] Step 2
4-(4-trifluoronet hoxy-phenoxy)-phenol: To a sol ution
of the product fromstep 1 (0.5 1.76 mmol) in
crefieqodvchives ¢xduacted irgo dichlogpmettge an pashed st waserdpllowed
r
by etoBE % fndifecPolbh ROl bk Qd il ] BYABLIRAR O, Prifed
antficadoenteatedis \atua. r Bk mde-p'l‘éﬂl.ﬁt wvay plﬁﬁierhby flast d:hlwmatogtyaphy

i ent f Af t
ws g ReF o DA E el Vero) 1o avag taf et 8 4%s B
NN@(&DO ML hjnmgrr@q henem((ﬁg 3Hb,12563 (&ﬂ—)lH) Tm7 @4,93)i £94-
ortion was washed with water, brine, dried over

3. 6%49\512{?@41%1@2 dERCRHh (atlED, 3.97 (Sv agﬁ»é” 94 (M H),
Iib)\@é irLi engp [ -
h@bmat ogr a|dhy us7§)g&‘]hesxane ’H)@ ent sgé?ﬁ
7.200(ngi3¥R, T. 2@7129t(ine4Hbr8ﬁdlﬁdeI(IDl\/%(rg/z) 351% (MS*IQL Idae.7

%fz_h, &{@ 2] Step 3 (R -2-
(L rift’uor onet hoxy- phenoxy) - phenoxynet hyl ] - pyrrol i
di ne-| - carboxylic acid tert-butyl ester: To a

ol product fromstep 2 (0.2 g, 0.74
[Oﬁ‘??éhj EMH& rous DMF (6 nL) at 0 C was added a 60%
disper3| on of NaH in mneral oil (0.04 ng, 0.98 mmol)
portionwi se over 5 mn. After the resulting slurry
was stirred at O 45 m nutes, warned to ambient
re and thgn heated to 35 C for 15 ninutes, a
bf the t/osyl internediate (0.33 g, 0.93
prt DIVE ) was added dropw se over 5 min. The
subsequent m xtlur@ was stirred at 75 C overnight. The
reaction m xture was poured over ice and then 51
concentrated under reduced pressure. The crude residue
was extracted into ethyl acetate and washed with
3-L(Bt)~6r(4dwezﬂmh¢epwm@htlgmrﬁbemd-gamrepxgawtﬁcmem} ester:
T84 itlion of Example 1 (0.2 g, 0.66 mmol) in DMF (5 mL) was added

triethylamine (0.16 mL, 1.14 mmol) and methyl 3-bromopropionate (0.07 mL, 0.64

(4]

-~
N

mmol). The resulting shurry was stirred at ambient temperature overnight. The
solvent was removed under reduced pressure and the crude residue was extracted into
ethyl acetate. The organic portion was washed with water, washed with brine, dried
over anhydrous Na,SO, filtered and concentrated in vacuo. The crude product was
purified by silica gel flash chromatography using hexane/EtOAc (gradient system) to
give the title compound (0.03 g, 13%); '"H NMR (400 MHz, CDCls); & 1.68-1.80 (m, |
3H), 1.93-2.04 (m, 1H), 2.29 (q, /= 8.4 Hz, 1H), 2.53 (t, J=7.2 Hz, 2H), 2.70 (m,
1H), 2.87 (m, 1H), 3.13 (m, 1H), 3.24 (m, 1H), 3.66 (s, 3H), 3.75 (m, 1H), 3.92 (s,
2H), 3.93 (m, 1H), 6.82 (d, J= 8.8 Hz, 2H), 7.08 (d, J= 8.4 Hz, 2H), 7.16-7.20 (m,
3H), 7.27 (m, 2H); MS (m/z) 354.2 (M+1); LC (100.0%).
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over anhydrous Na2SO4 and concentrated in vacuo. The
crude product was purified by flash chromatography
usi ng hexane/ Et OAc (gradi ent system) to afford the
title conpound (0.24 g, 7099 as a yellow oil.
[ 000103] Step 4
(R -2-[4-(4-Trifluoronet hoxy-phenoxy) - phenoxynet hyl]-p
yrrolidine hydrochloride: To the product fromstep 3
(0.23 0.51 mmol ) was added 4 M HO in dioxane (5
[0(}92§1 BKe $ting mixture was stirred at anbient
tenperature overnight. The solvent was renoved in
vacuo. The crude product was triturated wth ether
and dried under redueed pressure to afford the title
product (0.12 g, 619 as a light green oil; 1H NWR
400 MHz, DMSO- d6) 8 D74 (m 1H), 1.94 (m 2H), 2.12

g l@ 22 ( 3.89 (m 1H), 4.15 (m 1H),

JI/.— J2 = 10.8 Hz, 1H), 7.00-7.10
(m 611), : J— 8.4 Hz, 2H), 9.32 (br s, 1H): M
(mz) 354 5( )

; LC (98. 4% HPLC (99.7% . [000104]
EXAMPLE 12 Ol CIH 'O [000105] Step 1
4- (4- Met hoxy- phenoxy) - bi phenyl: To a sol uti on of
4-HRp2-GrbbazyhphetoxgietyDgpyraolitin-1-ibbytyric-acis methybestero|

T°§Fr%€?‘§%i°ﬁ H@?%&W&%‘?‘% rﬁ'\%g@ %g@ég%{%ag‘f’ &‘é? ﬁ’%)gwa;g : ﬁg

ad&edckﬁempllaﬁaiﬂecte 46104 .39, mmol) 26d methly) 4- bf'élmbuasae (0. 2vmL,

1§Hoits Dy Sl SoRPn R LN R e At 1500

Whief(2§ HL)QB& dichieométRAR 2 PRLNvStelidBed @ hdtichttihtniwhirdland
wat er and ethyl acetate. The qgrganic portion was 52

theerydragsidpe Wassiraded @tq @elﬂevgwtbéﬁﬁyﬁhwg%mmn e

Wa%%gbg‘gm &’%'S% Irﬁé?\é/ f‘éﬁﬁhq{‘;’?g @% Pﬁw [8‘6001 6] Ste

Na,SOq, filtered and concentrated in vacuo. The crude product was purified by si ca

gel flash chromatography using hexane/EtOAc (gradient system) to give the title
compound (0.15 g, 24%); "H NMR (400 MHz, CDCl); § 1.66-1.86 (m, 5H), 1.96
(m, 1H), 2.20-2.45 (m, 4H), 2.86 (m, 2H), 3.14 (m, 1H), 3.63 (s, 3H), 3.74 (m, 1H),
3.89 (m, 1H), 3.92 (s, 2H), 6.82 (d, /= 8.4 Hz, 2H), 7.08 (d, /= 8.0 Hz, 2H), 7.16-
7.20 (m, 3H), 7.27 (m, 2H); MS (m/z) 368.4 (M+1); LC (90.6%).

[00097] EXAMPLE 9

CiH ;7/ on
o - LN)

3-[(R)-2-(4-benzyl-phenoxymethyl)-pyrrolidin-1-yl}-propionic acid
hydrochloride: To a solution of Example 7 (0.02 g, 0.05 mmol) was added 2N
NaOH (0.04 mL, 0.08 mmol) and 80% MeOH/H,0 (0.5 mL). The resulting slurry

was stirred at 50 °C for 24 h. The solvent was removed under reduced pressure and
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4- (bi phenyl - 4-yl oxy) - phenol : To a solution of the
product fromstep 1 (0.5 g, 1.81 mmol) in

di chl oronet hane (10 nL) at -78 C was added boron
tribromde (1.0 M solution in dichloronethane, 5.43
m., 5.43 mmol) dropw se over 5-10 min. The subsequent
m xture was stirred at -78 C for an hour followed by
anbi ent tenperature for 1 h. After cooling the
reaction mxture to 0 C,_ it was slowy added to cold

wajgreveas afiddip thsrresidicn ke PHEWasadjusted e # using & NoHGAsaletion.

TS R MR R0 BB, i Mol Sl e
wqm wdthgtl wathsvatery Washedjwb;x bging,idrigd gedr afihypdséns NaSO4 and

ogr aph xane g a
oofiegn i APeRhe o AR B AT ) S 460
MEEfCDOi); @ 15a-1.68 (m, [:@1:)011,97]2 23t(&n28), 2.75 (m, 3H), 3.02 (m, 1H),
s(qR&gzb[a‘l'én phenyl - 4 (—g{l OX%{R henoxzqmat hyl}b érrol i di ne
330 0t 3FBCHYN SR80 () vT 1 iF. et 14 Hrimh, 85 (s U, of
L 08t Lopit
GSZh(E 'gr %ggtz iﬂ) ‘7”0§ 7% (%l gﬁé WaSE7 ggélgdz a 6090}1%/' s3|c;1gr75| on
(lVb“fl)I\IdIrl(llOﬁoﬁﬁ)neral 0|I (0.05 g, 1.20 mmol) portionw se
over 5 mn. After the resulting slurry was stirred at
O Cfor 45 mnutes, warned to anbi ent tenperature and
[00098h MSAMBLE®035 C for 15 mnutes, a solution of the
tosyl internediate (0.4 g, 1.13 mmol) in DVF (2 nl)
was added dropwi se over 5 mn. The subsequent m xture
was stirred at 75 C far 60 h. The reaction m xture

was poured ov@d ice d then concentrated under
reduced . pressure. [Thé@ crude resi due was extracted

‘ acetafe and washed with water and brine.
h 3 eargdni c portions were dried over
anhydr ous ZS@nd concentrated in vacuo. The crude
product was purified by flash chromatography using

hexane/ Et OAc (gr adi ent systen) to afford the title

compound (0.40 g, 98% as a.yellow oil. [000108] Step
4-YRx3-(4- benzyl-phenoxymethyl)-pyrrolidin-1-yl]-butyric acid hydrochloride:

o B B R O A Dl A Pl e
0. (B@prll)emlim‘y( NieOp/H)0 (khmlp mositreated with PNINGOIB(0.03 mL, 0.06
mmol) to afford the title compound (9 mg, 86 %) as a yellow oil; "H NMR (400
MHz, CDCls); 8 1.95-2.28 (m, 6H), 2.49 (m, 2H), 2.94 (m, 2H), 3.42-3.65 (m, 3H),
3.91 (s, 2H), 4.14 (dd, JI = 3.6 Hz, J2 = 10.8 Hz, 1H), 4.42 (m, 1H), 6.83 (d, /= 8.8
Hz, 2H), 7.10 (d, J = 8.4 Hz, 2H), 7.15-7.20 (m, 3H), 7.27 (m, 2H); MS (m/z) 354.7
(M+1); LC (99.7%).

[00099] EXAMPLE 11
CIH
£ -
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(0.2 g, 0.45 mol) was treated with 4M HC in dioxane
(5 nm) to afford the title product (0.11 g, 62% as a
white solid; 1H NWR (400 MHz, DMSO-d6) 1.75 (m 1H),
1.88-2.02 (m 2H), 2.12 (m 111), 3.23 (m 211), 3.91
(m 111), 4.14 (m 1H), 4.26 (dd, JI = 3.8 Hz, J2 =
10.4 Hz, 1H), 7.00 (d, J = 8.8 Hz, 2H), 7.04-7.11 (m
4H), 7.34 (m 1M 7.45 (m 2H), 7.61-7.66 (m 4H); M
(mz) 346.7 (M+l); LC (98.9%; Elenmental Analysis
[0QQ3QPL Stepd 72. 34, H 6.33, N 3.67; (Found): C 71.72, H

Ty @il of ik A0S RRAMEE (334 M3 Bl ol O
méthdsphenoy (0128 g -2¢26] ramol) hndicesinnb earbemate (1.5 g, #.G%vmgol) ne

i RE B R Mo e ARt B BhGe 0.5 02219

T}@%ssanwwxbgewlﬁm fifron e forb COf) fo@ie)(0.021200.0R!fnimol) waki de
0.11 mmol ) were added to a solution, of

ad edor EPW B BERY Eaetiongnixrg wasiheated g 3p yC gieright. The
|
rez?:@[)ﬁ] ﬁ?}‘(tﬂ%e\g% dilufdd %éthgwatgr dnd ngE? %c?et?déé] g’?ﬂe%gﬁ% fotod s

title conmpoun as a
wdshalmitlo btine, d6ieddvet pnlStiegms Na;SO, and concentrated in vacuo to give

Y, | .. Foll ow ng the general
ﬂmtrngeccegn[}l ?S@QE’;&% %)a?{i%%(o% ep 2), boron tribrom de
(1 0O Msolution in dichloromethane, 9.66 nL, 9.66
I added to the product fromstep 1 (0.76 g,
[O@Tg’i %%@2)5 in dichloronethane (15 nlL) to afford the
gzﬁhﬁn&mmasipﬁ&:&})-gheﬂiﬂ o aSoldtibn &ithe prioBHIN i $téh 1

g000112 Ste
(06m) 1 76[mameo mplﬁmrqsrh@m@@)mlpm nGXhwengddpd berenol i di ne

I f
gl AT g m L ASHEL ST By Rl
5 @i yIheGubsephdnt ﬁﬁ(tnﬂc)waakuﬁe@mm °@ €80 ntin G81matd by atrbicnn

of NaH in mneral oil_ (0.06 150% ortionw se
tergpaptury for RO miy- téﬁert%@mgééa rqapﬁ*fgl whxye P Vs s euyat

added to cold water /dichloromethane (50 mL/50 mL). The organic portion was

washed with water, brine, dried over anhydrous Na,SO, and concentrated in vacuo.
The crude product was purified by silica gel flash chromatography using
hexane/EtOAc (gradient system) to give the title compound (0.35 g, 74%) as a dark

oil.

[000102] Step 3
(R)-2-[4-(4-trifluoromethoxy-phenoxy)-phenoxymethyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester: To a solution of the product from step 2 (0.2 g,
0.74 mmol) in anhydrous DMF (6 mL) at 0 °C was added a 60% dispersion of NaH
in mineral oil (0.04 mg, 0.98 mmol) portionwise over 5 min. After the resulting
slurry was stirred at 0 °C for 45 minutes, warmed to ambient temperature and then
heated to 35 °C for 15 minutes, a solution of the tosyl intermediate (0.33 g, 0.93
mmol) in DMF (4 mL) was added dropwise over 5 min. The subsequent mixture was

stirred at 75 °C overnight. The reaction mixture was poured over ice and then
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O Cfor 45 mnutes, warned to anbi ent tenperature and
then heated to 35 Cfor 15 mnutes, a solution of the
tosyl internediate (0.49 g, 1.38 mmol) in DVF (4 L)
was added dropwi se over 5 min. The subsequent m xture
was stirred at 75 C for 16 h. The reaction mxture
was poured over ice and then concentrated under
reduced pressure The crude resi due was extracted

h i LWne.
ol s 1B I, 080 M S A a1
acaateyadld mshd&aﬁ&ﬁ@atamild bcmac’ﬁlm coabanked mgata?c:pmﬁoxﬁhm:re driete

rout rified b ash chromat ogr a usi ny
RO RSP SRR R oy o RO PO P uptted
byCﬂh@E @Mﬁfﬁafdgra%ﬁy BsinShex¥he/BEOAA(gystidr®d ‘éyﬁénh) to SR ASitle

COFRPU@@@"(%JQ%DQW)Y%&R}&W phenoxynet hyl ] - pyrrol i di ne
hydrochl ori de: [000114] To the product fromstep 3
(0.36 g, 0.89 nmol) was added 4 MHC in dioxane (5

[0p@N03] Bitep 4 esul ting mi xture was stirred at anbi ent

R 2T Stiorbfeniony oo 85) 30y BImelIARTBIBE 1o ane

hyairochdonided Glo th@phod\mﬂ frpmst@wr @.23cg, 81511 cnmﬂol) lvas bddedd M HCl

. 9 700 i lid: 1H

in GRRrH 0m b b g xR %4 gy o endBesiti,
ov&light. 2TH@soNdiil wlﬂenholge@%l %Bﬁﬁz 21“196 cr&l odlm wﬂd‘lhturéte% 7 04
withibhzish ded gndep uoe passiie to HFFa the s Rredueh (L1 2%, 611

asight, R G801 VR (ol bt DV A, 16T 04 B9 400
2. [Fourd); 3.22 (BB 3.894eb, BB, 415 4m 1), 835 (601 £51.8 EXARPE E
1085 1, PobN7.19 (m, 6H), 7.36 (4, = 8.4 Hz, 2H), 9.32 (br s, 1H); MS (m/z)

354.5 (M+1); LC (98.4%); HPLC (99.7%).

[000104] EXAMPLE 12

ST

[000105] Step 1

4-(4-Methoxy-phenoxy)-biphenyl: To a solution of 4-bromobiphenyl (1.00 g, 4.29
mmol), 4-methoxyphenol (0.35 g, 2.82 mmol) and cesium carbonate (1.85 g, 5.68
mmol) in dioxane (10 mL) was added N,N-dimethylglycine hydrochloride (0.04 g,
0.26 mmol). The vessel was purged with nitrogen before Cu(I) iodide (0.02 g, 0.11
mmol) was added. The reaction mixture was heated to 90 °C overnight. The

reaction mixture was diluted with water and ethyl acetate. The organic portion was
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[000116] Step 1 1-Methoxy-4-(4-nmethyl phenoxy)benzene :
Foll ow ng the general procedure for Exanple 11 (step
1), N, N-dinmethyl glycine hydrochloride (0.03 g, 0.22
mrol ), cesium carbonate (1.59 g, 4.88 mml) and Cu(l)
iodide (0.02 g, 0.09 mmol) were added to a solution
of 4-iodotoluene (0.8 g, 3.67 mvpl) and

4- met hoxyphenol (0.3 g, 2.42 nmol) in dioxane (10 nlL)
to afford the title conpound (0.92 1009

wASeLItS Prine, Hpjgb e¥er P NagS O gl cpResaiFaied necuo to give

thEﬁhé&}gﬁ i Pﬁﬁ%ﬁ%?é £ sbgd, Exanple 12 (step
oron ???%gon1d 2 sofutlon in
dlchloronethane 7.75 nL 7.75 mol ) was added to the

ffomstep 1 (0.75 g, 3.50 nmol) in
m@?@ﬁr ﬁ%thane (10 nm.) to afford the title conpound

-ﬂﬁphmgi-myﬂmdr)-@ﬁeﬂﬂ o a36lutipn efthaprodhdtdivns stkp ¢l (0.5 g, 1.81

25 bR B 10 T 81735 ot §9des Boremdribmide (LOM: o

sol‘dﬂoh‘fn @iehdrdnfifianb . ¥4 mLe§ e mmon:apvs@é Hdr301 (Khint e
pr oduct fron1step 2 (0.25 g, 1.25 nmol) in anhydrous

sumdqu(r@ mikfpreawastiGedat-78 dGé@ir a h@@ﬁ/&)ﬂpwgéb}s pmbienf Nal |

ne oil Lonmn e.ov
teipppRas g ) b tef gediefhe rtastip RRiteo DG TR st bt
to451d watétU&ieBloronestiRe ($PmB/F0ine) 'Eh@ RRhRPEEONARES WAIBM
heated to 35 C for 15 m nutes, solution of the

withy wter, bripg,dried oxeranhysirass NarSQs @nzi GPReATTated ibrgeue4 Thy )
cri@Spra@lie Has ﬂ[rﬁﬂ%ﬁ‘b?esﬂﬁ\é %El fisclsﬁ%l‘ﬂ*om?ﬂ%@raﬁ]ﬁJ AGALRALNIEICAY €

was stirred at reaction m xture
(emslienpoigicad to gigp th&iﬁleaaqmppm{oéé rgcé?%) astancpfiwlise solid.

reduced pressure. The crude residue was extracted

into ethyl acetate and washed with water and brine.
[00BED7E By hed organi c portions were dried over

T e T AR
but§l &ger: MoXa0RtiGh @Ame(pgcrdadu fedih st8y (@D glIPb@I)Ydnt he
anthiy(tirlm(is ]():o (%lglg) aj S °ACf)2wa£1}s adcglgesd : O‘V??hsgersRO/I? Iolf 1%\{2\.{‘18]1?1]:['11961'31 oil
(0.05 g, 1.20 mmol) portionwise over 5 min. After the resulting slurry was stirred at
0 °C for 45 minutes, warmed to ambient temperature and then heated to 35 °C for 15
minutes, a solution of the tosyl intermediate (0.4 g, 1.13 mmol) in DMF (2 mL) was
added dropwise over 5 min. The subsequent mixture .was stirred at 75 °C for 60 h.
The reaction mixture was poured over ice and then concentrated under reduced
pressure. The crude residue was extracted into ethyl acetate and washed with water
and brine. The combined organic portions were dried over anhydrous Na;SO, and
concentrated in vacuo. The crude product was purified by flash chromatography
using hexane/EtOAc (gradient system) to afford the title compound (0.40 g, 98%) as

a yellow oil.

[000108] Step 4
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[000119] Step 4
(R)-2-(4-p-Tol yl oxy- phenoxynet hyl ) - pyrrol i di ne
hydrochl ori de: Follow ng the general procedure for
Exanple 13 (step 4), the product fromstep 3 (0.39 g,
1.02 mol) was treated with 4M HCO in dioxane (6 nlL)
to afford the title conmpound (0.12 g, 67% as an
off-white solid; "H NWR (400 MHz, DMSO-d6) 1.74 (m
ook 94 (m 2H), 2.11 (m. 1H), 2.27 (s, 311), 3.21
(Rg-.?)f[h(ﬁ;phegylggylpﬁyw-allepp;m_e@gl]Wrr@ﬁ}qe hydlrochloride: ;1=
obowi a . 5 ,
o i A A S Pl e g
(0-218) 0.4 ngrpol) Was tseateritwith 4MSICLin dioxaeA(5 mI N Bfford e title
0, X 0, . [ -~
pr&%\iﬁll%t @.@1 2 5%1{ z?%%ﬁzeggcild, RPRABOUOEIM HME6-4) s (i,
1.88-7.02 Wt 2Dx3.1 D rey iRy B.2B €mz 25, 8 Oil ue; 1M 42 40, UED),0r260fHd,

4-j benzonij tri 8,0 I -meth ol
7165 S B8 v Vi adolasr Das ot BB A (1B B0/ 1R,
1}2117&45 (ﬂrl],lmmj hERAS6(th, 4H); M&en/aﬁmwl %MNT)ﬂ'meM?j yci ne

rQc ri 0. 025 nmol.) . e_vessel was
I QAN (LR Sy 2o b 69 N BT Foisdrde 7t 2.0 628 N
3.65.07 mmol) wasadded. The reaction m xture was heated
to 90 C overnight. The reaction m xture was dil uted
with water and ethyl acetate. The organic portion was
[00RBOE S MNP Pl ne, dried over anhydrous Na2SO4 and
concentrated in vacuo to give the title conpound

(0.51 g, 100 %9; 1H NWR (400 MHz, CDC13); S 3.83 (s,

: .92-7.02 4 6H), 7.56-7.58 (m 2H). 57 [000122]

3H)

Skepyy2 3¢ (Y Hydr oxy- phenoxy) - benzonitrile: Fol |l ow ng
t Re_gene progedyre for Exanple 11 (step 2), boron
.,

Cliribronmidée (o Qiiplution i n dichl oronet hane, 5.73

[000110] Step 1

1-Methoxy-4-(4-chlorophenoxy)benzene : Following the general procedure for
Example 12 (step 1), N,N-dimethylglycine hydrochloride (0.04 g, 0.26 mmol),
cesium carbonate (1.85 g, 5.68 mmol), and Cu(l) iodide (0.02 g, 0.11 mmol) were
added to a solution of 4-bromochlorobenzene (0.82 g, 4.28 mmol) and 4-
methoxyphenol (0.35 g, 2.82 mmol) in dioxane (10 mL) to afford the title compound
(0.76 g, 100 %) as a brown oil.

[000111] Step 2

4-(4-chloro-phenoxy)-phenol: Following the general procedure for Example 12
(step 2), boron tribromide (1.0 M solution in dichloromethane, 9.66 mL, 9.66 mmol)
was added to the product from step 1 (0.76 g, 3.22 mmiol) in dichloromethane (15
mlL) to afford the title compound (0.37 g, 52%) as a light-green solid.
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5.73 mmol ) was added to the product fromstep 1 (0.43
g, 1.91 mol) in dichloronethane (10 nL) to afford
the title compound (0.30 g, 74% as an off-white
solid. [000123] Step 3

2-[ 4- (4- Cyano- phenoxy) - phenoxynet hyl ] - pyrrol i di ne-1-ca
rboxylic acid tert- butyl ester: Follow ng the general
procedure for Exanple 12 (step 3), a 60% dispersion
¢o00NK2] Stepidi neral oil (0.05 g, 1.25 mml) and the

[ .int t ol dded t
EREK 14 s RIoBT PhetioSsl BhcomyBie gz polpline f Sachoxpliogeid fert-
BuB estet:NTEH l@cyldﬂiéwéf tﬁl\ﬁoéﬂ& 5k stép2 @408, d, IBhembl)th €

compound (0.3 81% as a yellow oil. 000124] St ep
Anhydrous DMF (6 mL at 0 °C was added 2 60% daspers1on of NaH in mineral oil

o4l L R RSB S A
pse va(gﬁTmllIElltc]SJ.W(lﬂiedﬂ)o d?lblghhertnpmﬁitmdndfth@mesteewo 35 zcg Grd 5
. 0.7 s treate I.oxane
Hisless 2 sPBeot RS by medibe h At 138 gl oAy GmE was
%klsdg@iﬁgigbéjon\;eﬂ- Bili&tWRTﬁé]fQ@)sMﬂé nt YRS Qg% stl%rea 3 fgr;c fo]r"IQS’h

@“h? repp;}on mlxiuxe d ovET X an(l du:n cdricen@ated wirder ﬂezluced
gy e ghe I@S}%“%ﬁ%ﬁ% By be bng¥pgsB i var
kfd bi¥nes Thelepmbined otgpnic pBrtions w)areZEEzd BVéIMhIﬁ'droﬁsﬂ\I 2S04 and
Ej%g‘ﬁ%%j;d 1§Ev(a)9uo Zﬁ‘le cFide P procEmfl was punﬁed by ﬂEshI éhrcgnatogrlz:xphsyg
(f2he ae){aﬂe/EmKas (grddient eystdnytb s FioRINBX ile EURPORAY (BIDY, 194)%s

rrolldlqe | - carboxylic
a yellow oi

[000113] Step 4

(R)-2-[4~(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidine hydrochloride:
[000114] To the product from step 3 (0.36 g, 0.89 mmol) was added 4 M HCl in
dioxane (5 mL). The resulting mixture was stirred at ambient temperature for 2 h.
The solvent was removed in vacuo. The crude product was triturated with ether and
dried under reduced pressure to afford the title compound (0.19 g, 70%) as a light
yellow solid; 'H NMR (400 MHz, DMSO-ds) 1.75 (m, 1H), 1.87-2.01 (m, 2H), 2.12
(m, 1H), 3.21 (m, 2H), 3.89 (m, 1H), 4.17 (m, 1H), 4.24 (dd, J7 =4.0 Hz, J2 = 10.8
Hz, 1H), 6.94 (d, /= 9.2 Hz, 2H), 7.05 (5, 4H), 7.40 (d, J = 8.8 Hz, 2H); MS (m/z)
304.2 (M+1); LC (97.1%);

HPLC (99.1%); Elemental Analysis (Calc): C 60.01, H 5.63, N 4.12 (Found): C
59.81,H5.63,N4.11.
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acid tert-butyl ester: Follow ng the general procedure
for Exanple 12 (step 3), a 60%dispersion of NaH in
mneral oil (0.06 g, 1.58 mmol) and the tosyl
internediate (0.51 g, 1.43 mmol) were added to a
solution of 4-[(4- trifluoronethyl)phenoxy]phenol (0.3
g, 1.18 mmol) in anhydrous DMF (10 nl) to afford the
title conpound (0.41 g, 79% as a yellowoil; M5 mz

. 0127] St 2 (R-2-
m‘f"ﬂfﬁ%&%&%mt h{/l - pﬁgnoxg) ) phenoxynet hyl ] -pyrrolid

in e hydrochloride: Follow ng the general procedure
- for Exarrple 11 (step 4), the product fromstep 1

Qg 9 was treated with 4M HO in di oxane
’*fford the title conpound (0.22 g, 70%; 'H
MR (400 ‘Po d& 6 1.76 (m 1H), 1.95 (m 2H)
2 13 (m 11- 1) 3 (m 2f), 3.90 (m 1H), 4.17 (m
4.26 (dd, J1= 3.6 Hz, J2 = 10.4 Hz, IH),
7057 16 (m 6H), 7.72 (d, J= 8.4 Hz, 2H); M5 (ml2)

LC (99.1%: HPLC (99.4% . [000128
@IERSEN b o 1) 0 Tva o [069012%] St ep] 1
-Me{lhéi:f-é’t-(ﬁbiﬂétﬁmhﬂhﬁ?méﬁmh %Mbwg&ﬁwge?aal %ﬂ;@ecﬁre for
SOl ut,l.on O en
ExgRple s D N G b R e R TP Ao RA5 (045 & 082 exbelh
ceﬁ\gﬁl @Q‘b@l@i’t@ﬁ 494 arse 'ﬁrﬂﬁl{ﬁﬂd Su¥ 1%@11&’(0 @‘%'6109 mmol) wer

chl or onet hane, pw se over

adciﬁdﬁo aml@tl@ru%fsﬂe@defﬁtuem §0:8,8.6- %mmgb.aml ddnethoxypBengl (07 g,
2.8 ok BN BBl BIESAY 552 LoTo@R 43

broginovil.y added to cold water /dichloronmethane (50 ni/50

m.). The organic portion was washed with water,
brine, dried over anhydrous Na2SO4 and 59

[000117] Step 2

4-p-tolyloxy-phenol: Following the general procedure for Example 12 (step 2),
boron tribromide (1.0 M solution in dichloromethane, 7.75 mL, 7.75 mmol) was
added to the product from step 1 (0.75 g, 3.50 mmol) in dichloromethane (10 mL) to
afford the title compound was obtained (0.26 g, 36 %) as a yellow solid.

[000118] Step 3

(R)-2-(4-p-tolyloxy-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester: To a solution of the product from step 2 (0.25 g, 1.25 mmol) in anhydrous
DMF (6 mL) at 0 °C was added a 60% dispersion of NaH in mineral oil (0.06 g, 1.43
mmol) portionwise over 5 min. After the resulting slurry was stirred at 0 °C for 45
minutes, warmed to ambient temperature and then heated to 35 °C for 15 minutes, a
solution of the tosyl intermediate (0.47 g, 1.32 mmol) in DMF (4 mL) was added
dropwise over 5 min. The subsequent mixture was stirred at 75 °C for 16 h. The
reaction mixture was poured over ice and then concentrated under reduced pressure.
The crude residue was extracted into ethyl acetate and washed with water and brine.

The combined organic portions were dried over anhydrous Na,SO, and concentrated
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concentrated in vacuo. The crude product was purified
by silica gel flash chromatography usi ng hexane/ Et OAc
(gradi ent system) to give the title conpound (210 ny,
45 9% ; 'H NMR (400 MHz, CDC13); S 2.57 (s, 3H),
6.86-6.88 (d, 2H, J=8.0 Hz), 6.93-6.98 (m 4H),
7.91-7.93 (d, 2H, J=8.0 Hz), [000130] Step 2
(R)-2-[4-(4-Acetyl - phenoxy) - phenoxynet hyl ] - pyrrolidi ne
a ution of
in Jhcu‘c‘) Flggé}éﬂtdle Pgﬁrirﬁ:tgvatg‘g%ﬁem ﬂish%ﬁfo‘ﬁ{atoggﬁbh? u§i‘ﬂ%
hemhgﬂlﬁws{gﬁudén( stain) toeaffopd the\nds Camgeldlda(OG@% 88 %pes &i on
g Na]gln mneral oil (0.03 g, 0.65 nmol) portionw se
Yoo nin. After the resulting slurry was stirred at
O Cfor 45 mnutes, warned to anbi ent tenperature and
stirred for 45 mnutes, a solution of the tosyl
w‘?%tlg}%&ﬂ‘ldte (0.21 g, 0.59 nmmol) in DVF (2 ni) was
-TdI; n etlyl olidife hydfRB I Tife: NFatlo thas
®341@D ggﬂgtoﬁﬁ emﬂlgygwn y iy

stirred The reaction m xture

gep@alrmeceévmfor Exanaple 13 (sts -dheriotpctdiom sieri (O- $9e%n}c03d
Eaeth hyl
oS itsted VAR 4M1 HEP ol diolat s MBptoaftord e Gl Dol
(032 ga6i1%) woant afbmbiteventid; dF NOER 498 MERTIMSOWE) N2 Sav1Ed

LA R E D L R A P R G L

4. xzy@lﬂ;am B3 Iﬁ,UthOtSi‘Iéz 11 HY, 6e83cdnp s BrIHE R H)36.98 (16.74H), as

yello [ S
7.5 @18 Y Tl 2 B 5 RO B e L RS B ABKS (YRS
(93.89) AP0 €99 Mggir ochl ori de: Fol | owi ng the gener al
procedure for anple 13 (step 4), the product from
stepS(O 13 g, 0.30 nmmol) was treated with 4M HC1 in
[06’0 F 5to afford the title conpound (0.08 g,
(% as a tan SO|Id "H NMR (400 MHz, CD30D) 5 1.93
(m 1H),. 2. 09- 2. 193”dm 2H), 2.29 (m 1H), 2.56 (s, .
3 2H) 4.05 (m 1H), 4.13 (t, J= 18.8 Hz,
11 8N8 Hz, 1H), 6.96 (d, J= 8.8 Hz,
N 708 (S, &M)EO%g?(d, J= 8.8 Hz, 2H); M (ml z)
312. 3 (M+1); LC 0% ; HPLC (98.9%.

[000121] Step 1

4-(4-Methoxy-phenoxy)-benzonitrile: To a solution of 4-iodobenzonitrile (0.458 g,
2 mmol), 4-methoxyphenol (0.372 g, 3 mmol) and cesium carbonate (1.30 g, 4
mmol) in dioxane (4 mL) was added N,N-dimethylglycine hydrochloride (0.025 g,
0.18 mmol). The vessel was purged with nitrogen before Cu(l) iodide (0.014 g, 0.07
mmol) was added. The reaction mixture was heated to 90 °C overnight. The
reaction mixture was diluted with water and ethyl acetate. The organic portion was
washed with brine, dried over anhydrous Na;SO, and concentrated in vacuo to give
the title compound (0.51 g, 100 %); 'H NMR (400 MHz, CDCls); & 3.83 (s, 3H),
6.92-7.02 (m,6H), 7.56-7.58 (m, 2H).

57



60 [000132] EXAMPLE 18 CIH OH C O [0001331 Step
1- Met hoxy- 4- (4-chl orophenoxy) benzene To a sol uti on of
1-chl oro- 4-i odobenzene (15 g, 62.9 mmol),
4- et hoxyphenol (11.7 g, 94 mol ) and cesi um car bonat e
(40.8 g, 126 mmol) in dioxane (125 nlL) was added
N, N- di net hyl gl yci ne hydrochloride (0.790 g, 5.661
nmol ). The vessel was purged with nitrogen before
de (0.431 g, 2.3 mmol) was added. The
[OﬁgggiSt CEimxture was heated to 90 C overnight. The
4-(4eHydnoay-pmexommemmmé UFidwinig the gateml et ot
gace The .organj c rti was wa th brine,
i? 1fstep Bﬁ #ﬂgﬁ%h@ﬂﬁ&z{é@qéﬂl&ﬁ%w@mm@w&% Sviadib
5. nznmgl)w&stab@edtbttﬁ@p@mﬁumc&temﬂ(oﬁg g91 919911 H NVR
400 MHz, CDC13); s 3H) 7

2H)
dighiqggmethane (1RmIip st wn@mmdz«q)so & T4 s apoffwite
sokdd . [000134] Step 2 4-(4-Chloro-phenoxy)-phenol: To
a solution of the product fromstep 1 (2.86 g, 12.18
mol ) in dichloronmethane (50 nL) at -78 C was added

romde (1.0 Msolution in dichloronethane,
08280 slepi

5 mol ) dropwi se over 5 min. The subsequent

2- H}(ﬂt@ﬂaﬁovﬁﬂnew){pmmwmetﬂ)ﬂ]-ﬁ?ylfroﬁdma-ll-“nhlnfboi}@ic|a@id&§rtby

oo BB oFolORE 18 ity resceire dbianpla 17 (izmdbet &8 co
dispedsion of Miablih efiaerl JIBEMS5 (5 9. Zﬂhln'i}ﬁ{)éﬂd)the e lﬁfeﬂﬁém&e (0.41

ortion was washed with water rine, dried over

8 &l el werqaddedito asalusion ebthe prodaet fom stap 2 60-2 2THES mmede

chr omat (])jg?mzéhy ugoﬁdgfopyhtgggﬂée%%%dg%ﬁ 8W)asa§'fu°n‘¥

oif o give the title compound (2 g, 75 %;: 1H NVR (400
MHz, CDCl13); 8 4.8 (s, 1H), 7.23-7.26 (m 2H)
6.81-6.92 (m 6H). 61

[000124] Step 4

4-[4-((R)-1-Pyrrolidin-2-ylmethoxy)-phenoxy]-benzonitrile hydrochloride:
Following the general procedure for Example 11 (step 4), the product from step 3
(0.3 g, 0.76 mmol) was treated with 4M HCl in dioxane (5 mL) to afford the title
compound (0.21 g, 85%) as a white solid; '"H NMR (400 MHz, DMSO-ds) 1.75 (m,
1H), 1.88-2.02 (m, 2H), 2.12 (m, 1H), 3.22 (m, 2H), 3.90 (m, 1H), 4.17 (m, lﬂ), 4.27
(dd, J1 =3.8 Hz, J2=10.8 Hz, 1H), 7.03 (d, /= 9.2 Hz, 2H), 7.09 (m, 2H), 7.15 (m,
ZH), 7.82 (d, J= 8.8 Hz, 2H), 9.10 (br s, 1H), 9.65 (br s, 1H); MS (m/z) 295.5
(M+1); LC (95.1%).

[000125] EXAMPLE 16

0 CHH
F
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[ 000135] Step 3

(R)-2-[4-(4-chl oro-phenoxy) - phenoxynet hyl ] - pyrrol i di ne
-l -carboxylic acid tert- butyl ester: Follow ng the
general procedure for Exanple 12 (step 3), a 60%

di spersion of NaH in mneral oil (0.48 g, 12.0 mol)
and the tosyl internediate (3.90 g, 11.0 mmpl) were

a@&g% Q alsol uti on of 4-(4-Chl oro-phenoxy) - phenol
fg *9 106 mmol) in anhydrous DVF (38 nL) to

P-di—(ﬂggbﬂldggl])ﬁesttl@ﬂ'ﬁﬂbifﬁyf -Phéhofymethyifpy2rolftind!iichfboxylic
mdtzr'rlmt('@sm &paoweﬁhs@pexphmmdymﬁonﬁkqmmy 12 dtepod)ne
|
(@@Lﬁfﬁl&tgﬁé@ % i C1 011 Eq éq%ﬁ%ﬁg 6‘% @Hgg lm%ﬁ%eshate
B8l gt héhmaw)werh addﬁdrﬂﬁ:la splnticki abdaf(é- (6 rrL) to afford

Byt SREREH ihhsr 3 1.1 thofi o arhydiBut BMBOIDSL) to
{affBc-tBe fitle doteiBh (R4 DBETOR\) 2 YR SIVES iyl 3 PvTr ) i di 0

-1l-yl}-acetic acid tert- butyl ester: To a sol ution of
the product fromstep 4 (0.8 g, 2.63 nmol) in
@mjﬂmrgwpuhane (7.6 nm.) was added triethylamne (0.78
) and t-butyl bronoacetate (0.45 i,
éRb% lﬁn%ﬂ‘rlﬂﬂ?ﬁ@nw&mMmgy)sm;wxmemag-mmhdm at 30 C
Ry@Fd2hBide; FB 0
vv\gter/dl cﬁl grg?ret ane&ﬁgﬂ@é&#ﬁ?@e@f})ﬁ’ﬁ%?% w ), the
peasiuehfeonpeiep &X9.#het GeK mmtod) whisdtertod et AMIEIC] Jﬂ'ﬂxbxane (5mL)

o FRL e BBrps 028 5%y b ATt R E TS

f(ml 118), £95 amlmp quf(inr AR, zsr(ny @H?:@ .90T(RE 161 Lkﬁﬁ ﬁﬁ QQBCI 26

ur, ed I ca chr omat 0 usi ng
V4 e e a2 e H)s §§ gr;f %6@) T2 T8 Wz, 280); Ms
38181 (NeP1 fﬁc@(gﬂ Step 6
(R-2-] Chl or o- enoxy) phenoxymat hyl]-pyrrolidin

-1 yI} acet| c acid hydrochl oride: To the product from

QAQ% 42 mmol) was added a 1:1 m xture of
concentrate llg:k:l/dl oxane (28 nlL). The resulting
solution was stirred at

(0] ClH
\"D/ :: \O/’l,“ﬂ)
o

[000129] Step 1

1-[4-(4-Hydroxy-phenoxy)-phenyl]-ethanone: To a solution of 4-acetyl-4-
methoxydiphenyl ether (0.5 g, 2.1 mmol) in dichloromethane (10 mL) at -78 °C was
added boron tribromide (1.0 M solution in dichloromethane, 6.2 mL, 6.2 mmol)
dropwise over 5 min. The subsequent mixture was stirred at -78 °C for an hour
followed by ambient temperature for an hour. After cooling the reaction mixture to 0
°C, it was slowly added to cold water /dichloromethane (50 mL/50 mL). The organic

portion was washed with water, brine, dried over anhydrous Na,SO, and
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60 C for 4 h. The solvent was renoved in vacuo. The
crude product was triturated 62 with ether and dried
under reduced pressure to afford the title conpound
(0.49 g, 52% as a white solid. "H NWR (400 MHz,
DMSO-d6); 8 1.83 (m 1H), 2.03 (m 21-1), 2.24 (m
1H, 3.30 (m 1H), 3.70 (m 1H), 4.02 (m 1H),
4.20-4.39 (m 4H), 6.94 (d, J= 9.2 Hz, 2H), 7.02-7.07

4 7.40 (d, Jz= 9. Hz, 2H). m 60. 4
copffnptel n ks, 5% ride peafst s PekGidRD e 2 9FD O 0 1
chfdméﬁbgrapl@ us{n@ @@ﬂdﬂ@/}Et@Ae Pgradient system) to give the title compound

Chl h h t hyl lid
<zmmg,%a Dol VR (4000658 CRGk 9 Hdeed, 680k et on

( ) 8- mol ) in
orometgégm %9(?4 k ﬁ% &ﬁ(gﬁz)h et hyl am ne (0.78
rrL 5.60 nmol) and nethyl 3-bronopropionate (0.32 ni,

[0@1% % The resulting solution was stirred at 30
rn| t. The reaction m xture was poured into

Ryt [dx(ﬂd&uetqunhmmy}mphmdx'&ﬁlethyﬂ}Lﬁﬁrmidme-Tltaeryﬂe acid tert-

i d d tq di h|
buSFEERTH T0 8P BN VS PR Gt ] o CCBGRRED i s e
anidrbuDMFE3 30 ah-PC wik 'a&‘&dchV@)l% m@ﬁ’h’ﬂéi&[ W&T‘ﬁ?é%ral oil

filtered and concentrated in vacuo. The crude product

(098 &, 0-p pmiqlneriignvasd avenS gen. Aftarthe rsuliinaslogy ayss ptimed aig

0 J@%?gﬁln clft] D%Cyérgﬂe%ql}%leﬁf %%@?Eﬁr gd ' Ved ‘for%Strﬁltnut%s a

soﬁmbﬁ By the tdsdtifirrhditiae (0. mhg,rmswﬁmm) lmmhhz} Wadadde@! i d
|n d-yl}- proplonlc aci drochl oride: Follow ng the
‘@Pé‘ﬂé“r Qyer BFB%e Qb Fe&Pe‘EﬂHﬁ%‘Feewi%smleﬁétfﬁﬂ%@éﬁilr i

resthibR mixthd-vis 88111‘6& ovet 1Md)thé9ﬁ§mwn%§{eﬁ AnddrrinRed préssure.

m xture of concentrated
The crude residue was extracted into ethyl acetate and washed with water and brine.

The combined organic portions were dried over anhydrous Na,;SO,4 and concentrated
in vacuo. The crude product was purified by flash chromatography using
hexane/EtOAc (gradient system) to afford the title compound (0.13 g, 67%) as a

yellow oil.

[000131] Step 3
1-{4-[4-((R)-1-Pyrrolidin-2-yImethoxy)-phenoxy]-phenyl}-ethanone
hydrochloride: Following the general procedure for Example 13 (step 4), the
product from step 3 (0.13 g, 0.30 mmol) was treated with 4M HCl in dioxane (5 mL)
to afford the title compound (0.08 g, 80%) as a tan solid;

"H NMR (400 MHz, CD;0D) § 1.93 (m, 1H), 2.09-2.19 (m, 2H), 2.29 (m, 1H), 2.56
(s, 3H), 3.37 (m, 2H), 4.05 (m, 1H), 4.13 (t,J=18.8 Hz, 1H), 4.35 (d, /= 8.8 Hz,
1H), 6.96 (d, J = 8.8 Hz, 2H), 7.08 (s, 4H), 7.97 (d, J = 8.8 Hz, 2H); MS (m/z) 312.3
(M+1); LC (100.0%); HPLC (98.9%). |
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HC / di oxane (28 nL) to afford the title conpound (0. 40
g, 68% as a white solid. 63 1H NWVR (400 MHz,

DMSO-d6); 8 1.83 (m 1H), 2.00 (m 2H), 2.24 (m 1H),
2.86 (m 2H), 3.18 (m 1H), 3.38 (m 1H), 3.63 (m
2H), 3.96 (m 1H), 4.28-4.37 (m 21-1), 6.94 (d, J=
9.2 Hz, 2H), 7.06 (s, 4H), 7.39 (d, J= 8.8 Hz, 2H); M
(mz) 374.5 (M 1); LC (98.0 %9 . [000142] EXAMPLE 20
[G0O13CHEXAMPLEINS~ O r [000143] Step |
4-{(R)-2-[4-(4-Chl oro- phenoxy) - phenoxynet hyl ] -pyrrolid
in-1-yl}-butyric acid nethyl ester: To a solution of
Exanpl e 18 (ste@lH) (O 8 g, 2.63 mmol) in

di chI oromat hane (7.6 ™y was added triethylam ne (0.78

m_ . ) and hyI 4- br omobut yrate (0.35 ni,
heres Chg solution was stirred at 30
n|g bE"r t|on m xture was poured into
vvater/d| chl oromat (50 nlL/50 nL). The crude

resi due was extracted into dichloronethane. The
organi c porti on was washed with water (50 niL), washed

(50 m.), dried over anhydrous Na2SO4,
W‘?éfeg& nd concentrated in vacuo. The crude product

MAFethqxyr4-(4-eitlodophaidsyybengaie Td zas:hutrolnroﬁ rla:hh:gw-afibdobusimg

5 %’ué 7 c@ ol ao)'tgg'g%nof’%iggeﬁ"})ﬁ Epohilfs datbonfic (40.8

gl 1{26 Eamoa) intidxdné1Re m)W@aamNph@mw@ydmé Hydmbmdaided

-1-yl}-buty d . hydrochl oride: Fol |
(gRb ek by et 152 el P e D ol e

@4%? 512 ggx%tﬁ&zja'a‘;aﬂ%d {"f‘% Yea éﬁ]kﬁﬁ'é 8k tatel t@od 2@ overmght.

concentra oxane (36 nL) to afford
Threre ddtivh eigtorepmasniiiuled vwdth waterZz8dethas ac&tahh i The asgrnigiportion
was washed with brine, dried over anhydrous Na,SO, and concentrated in vacuo to
give the title compound (14.76 g, 100 %); TH NMR (400 MHz, CDCl,); 6 3.81 (s,

3H), 6.77-6.78 (m,2H), 6.87-6.90 (m, 2H), 6.95-6.97 (m, 2H), 7.23-7.26 (m, 2H).

[000134] Step 2

4-(4-Chloro-phenoxy)-phenol: To a solution of the product from step 1 (2.86 g,
12.18 mmol) in dichloromethane (50 mL) at -78 °C was added boron tribromide (1.0
M solution in dichloromethane, 30 mL, 30.5 mmol) dropwise over 5 min. The
subsequent mixture was stirred at -78 °C for an hour followed by ambient
temperature for an hour. After cooling the reaction mixture to 0 °C, it was slowly
added to cold water /dichloromethane (50 mL/50 mL). The organic portion was
washed with water, brine, dried over anhydrous Na;SO4 and concentrated in vacuo.
The crude product was purified by silica gel flash chromatography using
hexane/EtOAc (gradient system) to give the title compound (2 g, 75 %); '"H NMR
(400 MHz, CDCl,); 6 4.8 (s, 1H), 7.23-7.26 (m, 2H), 6.81-6.92 (m, 6H).
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1H NVR (400 MHz, DMSO-d6); S 1.82-2.03 (m 5H), 2.24
(m 1H), 2.38 (t, J=7.2 Hz, 2H), 3.15 (m 2H), 3.49
(m 1H), 3.64 (m 1H), 3.90 (m 1H), 4.28-4.34 (m
2H), 64 6.94 (d, J= 9.2 Hz, 2H), 7.06 (s, 4H), 7.40
(d, J= 8.8 Hz, 2H); M5 (mz) 388.5 (M 1); LC (96.2
%; HPLC (94.1 % . [000145] EXAMPLE 21 CCHOH O C |
I ON [000146] Step 1
S)-2-[4-(4-Chl oro-benzyl)-phenoxymnet hyl ] -pyrrolidine-
IO(Hé§k§E?ﬁ ic acid tert- butyl ester: To a solution of

(RS Gy ) AR, e
bugylesier:sFelipving fagigensialiprersdure foiBxample 12(stgp 31.8.@%mol )

SN SIS LI o
g, { Bfrpenal) we addetl ttaisolutidn bH4-(OChivrovphensxy)ephesali(20D gro.66

the.tosyk in Iat . 11.1 mo i (9.4
ro 0 i, b VRS s S Sl oo oo B Bl S el
whitexblid.e was stirred at 90 C overnight. The reaction

m xture was poured over ice and then concentrated

under reduced pressure. The crude residue was
[o6D1B6Stepd: i nto ethyl acetate and washed with water and

brine. The conbined organic portions were dried over

Ryt §dd-Sidonezplspexyrphepexiaratiyllipgrrolidine; feliowving the seperdke
eSS4 85 1 L5 %) Bk AAED SR A QALY e

tregiodputh4d/1 HS] Sbdigxar@ §64nl) fgftord e tteapmpound (2.56 g, 84%) as
a‘{ﬁg 'sgl'i 4- (4- Chl or o- benzyl ) - phenoxynet hyl | - pyrrol i di ne
ydrocfhil oride: To the product fromstep 1 (3.55 g,
8.83 mml ) was added 4M HCl in dioxane (35 nL). The

lting mxture was stirred at anbi ent tenperature
m@%ﬁn%’{fﬁ% The sol vent was renoved in vacuo. The

{(Ic)L%L{te(@Cﬁwtsiphmyy-bh&wxghﬁdlymﬁﬁrmd]ﬁn -APdcdlici Rl tert-
under

butyl ester: To a solution of the product from step 4 (0.8 g, 2.63 mmol) in
dichloromethane (7.6 mL) was added triethylamine (0.78 mL, 5.60 mmol) and t-butyl

bromoacetate (0.45 mL, 3.05 mmol). The resulting solution was stirred at 30 °C

overnight. The reaction mixture was poured into water/dichloromethane (50 mL/50
ml). The crude residue was extracted into dichloromethane. The organic portion
was washed with water (50 mL), washed with brine (50 mL), dried over anhydrous
NaySOq, filtered and concentrated in vacuo. The crude product was purified by silica
gel flash chromatography using hexane/EtOAc (gradient system) to give the title
compound (0.83 g, 75%);

[000138] Step 6
{(R)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidin-1-yI}-acetic acid
hydrochloride: To the product from step 5 (0.60 g, 1.42 rhmol) was added a 1:1
mixture of concentrated HCl/dioxane (28 mL). The resulting solution was stirred at

60 °C for 4 h. The solvent was removed in vacuo. The crude product was triturated
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reduced pressure to afford the title product (2.00 g,
67% as a white solid. 65 [000148] Step 3
4-{(S)-2-[4-(4-Chl oro-benzyl) - phenoxynet hyl ] -pyrrolid
n-1-yl}-butyric acid nethyl ester: To a solution of
the product fromstep 2 (1.50 g, 4.43 mmol ) in DINE
(20 nL) was added potassium carbonate (1.23 g, 8.90
mml ) and nmethyl 4- bronobutyrate (0.64 ni, 5 56

will itk spd ied G oo BRATR Sl % Bt o e

528h) lasit edhitesdlid. wat er and ethyl acetate. The crude
xtracted into ethyl acetate. The organic
1H&$W§ﬁ0i§@§z BRSSP 20 D 4 Eih 30
I
md LY. 78, 1ﬁ5lhwzf<i’ﬁ'51g')\@2%?%ggtrg &ggggﬁ@?‘} 928z 2H),

concentrafed’in vacu

7.Q3y7.67 {mh. ) g & HO (d, dls9.2 Elar DR MSHapBE0WEEMI]); mmes/%; QAc
(gradi ent system) to give the title conpound (1.22 g,
69% as a yellow oil. [000149] Step 4

[000139ISEXANIPLE 49 Chl or o- benzyl ) - phenoxymet hyl ] -pyrrolid
n-1-yl}-butyric acid hydrochloride: To a solution of
the product fromstep 3 (1.00 g, 2.49 mvol) in MO
(10 n) wasCldded 2y NaOH (3.30 nL, 6.60 nmol). The

resul ting pink soI was stlrred at anbi ent
vernig The sol vent was renoved in
g@; mu/de oj/ | vvas di ssolved in water (20 ni)
cran he p o 4gilsted to 7 with 2N HO sol ution.
The crude residu s extracted into ethyl acetate.

The conbi ned organic portions were washed with brine,
dried over anhydrous Na2SO4, filtered and

e ted in vacuo. The crude product was purified
loﬁggg'gkég gel flash chromat ography using

3-{mﬂﬂ@(%@hmomfehwphgﬂ&@hﬁﬂiyl](sjp/ﬁiﬁiﬁmllo{lg-b}‘@plbﬁlﬁ acid
e of the title conpoun as a ow_ sh-br own

f b
meffSstos Ty SUBBERARIDIS 18 (g @kt & Covmach 2
dicHlofSnkthan@ (116 im1()3fas %&ed thbgyla@iel (b 78 %LmS)gO%Jﬁo]Yr\%éd

stirred at anbi ent qurature for 6 hours

methy] %’Fﬂn@m@%@aﬁ%@& Bremebndhe rasyltio solukirt wasstiried
at ﬁrciv@hﬁéﬂt agd {éé‘?“‘gl rﬁﬁﬁ%%}wgst }Q)%Eed(lﬁg Wtdr/ AN e (-EBe
ml/50 mL). The crude residue was extracted into dichloromethane. The organic
portion was washed with water (50 mL), washed with brine (50 mL), dried over
anhydrous Na;SOs, filtered and concentrated in vacuo. The crude product was
purified by silica gel flash chromatography using hexane/EtOAc (gradient system) to

give the title compound (0.79 g, 77%).

[000141] Step 2
3-{(R)-Z-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidin-l-yl}-propionic acid
hydrochloride: Following the general procedure for Example 18, the product from
step 1 (0.62 g, 1.59 mmol) was treated with a 1:1 mixture of concentrated
HCVdioxane (28 mL) to afford the title compound (0.40 g, 68%) as a white solid.
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with diethyl ether (10 nL X 3) and dried in vacuo at
45 C overnight to afford the title conpound as a
white solid (0.61 g, 58%. 'H NVR (400 MHz, DWMSO- d6);
6 1.72-2.02 (m 5H), 2.22 (m 1H, 2.37 (m 2H), 3.13
(m 2H), 3.46 (m IH, 3.61 (m 1H), 3.85 (m 1H),
3.88 (s, 2H), 4.27 (m 2H), 6.92 (d, J= 8.4 Hz, 2H
7.17 (d, J=8.8 Hz, 2H), 7.22 (d, J= 8.4 Hz, 2H), 7.33
1(EHNMR @60 M8z, DMEO-43, f)l(swatlr(? ,47),(2000 @n, 21:19;1:%24 qxlﬁ_fprgg, 2.86
AT Ol e é?ﬁ GingtE0y 52574 5, 2
E ) Ng3 3 -
Bl o T & G oG FER e 745 o
P4aLCI®R Bphenoxy) met hoxy benzene: Fol | ow ng the
general procedure for Exanple 11 (step 1),
N, N- di net hyl gl yci ne hydrochl oride (0.51 g, 3.65 nmol),
[oedI4aIBE>AMBDER® (26 g, 79.8 mmol) and Cu(l) iodide
(0.29 g, 1.52 mmol) were added to a solution of
4- chl or oi odobenzene (6 4 g, 26.8 mvol) and
4- met hoxypheag (5.00 g, O#0.3 nmol ) in di oxane (10 nlL)
to afford the title co und (8.2 g, 100% as a brown
Step 2 4} (49cChl or o- phenoxy) phenol : To a

he prod ct fromstep 1 (6.3 g, 26.8

P ane (72 mL) at -78 C was added
por on trlbrontde ( m., 80.3 mmol) dropw se over 5
mn. The subsequent m xture was stirred at -78 C for
an hour, warnmed to anbient tenperature and stirred for
1 hour. After cooling the reaction mxture to 0 C, it
[08%143] §4gn added to col d wat er/di chl or omet hane. The

4-{(R)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidin-1-yl}-butyric acid
methyl ester: To a solution of Example 18 (step 4) (0.8 g, 2.63 mmol) in
dichloromethane (7.6 mL) was added triethylamine (0.78 mL, 5.60 mmol) and
methyl 4-bromobutyrate (0.35 mL, 3.04 mmol). The resulting solution was stirred at
30 °C overnight. The reaction mixture was poured info water/dichloromethane (50
mL/50 mL). The crude residue was extracted into dichloromethane. The organic
portion was washed with water (50 mL), washed with brine (50 mL), dried over
anhydrous Na;SOy, filtered and concentrated in vacuo. The crude product was
purified by silica gel flash chromatography using hexane/EtOAc (gradient system) to
give the title compound (0.60 g, 57%).

[000144] Step 2
4-{(R)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidin-1-yl}-butyric acid
hydrochloride: Following the general procedure for Example 18, the product from
step 1 (0.80 g 1.99 mmol) was treated with a 1:1 mixture of concentrated
HCVdioxane (36 mL) to afford the title compound (0.21 g, 26%) as a white solid.
'H NMR (400 MHz, DMSO-ds); 6 1.82-2.03 (m, 5H), 2.24 (m, 1H), 2.38 (t, J=7.2
Hz, 2H), 3.15 (m, 2H), 3.49 (m, 1H), 3.64 (m, 1H), 3.90 (m, 1H), 4.28-4.34 (m, 2H),
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organi c portion was washed with water, brine, dried
over anhydrous Na2SO4 and concentrated in vacuo. The
crude product was purified by silica gel flash

chr omat ogr aphy usi ng Et OAc/ hexane (gradient systemto
give the title conmpound (4.50 g, 76% . 67 [000153]
Step 3

(S) 2-[4-(4-Chl oro- phenoxy) phenoxynet hyl ] - pyrrolidine

6. 941 (@j‘tﬁ%ﬁz@%ﬁ e'MBL&Z Jﬁgﬁra@'r%d%% ut i on of

)
1y;antedrouy, tYic (B3 7)) at 0 C was added a 60%
di spersi on of Hin mneral oil (0.96 g, 24.0 mmol)

portionwi se over 10 min. After the resulting slurry
[OMQSS‘EM]? 0 Cfor 45 mnnutes, warned to anbient

errperature and stirred for 90 mnutes, a solution of
the tosyl internediate (7.20 g, 20.3 mml) in DVF (11
nm.) was ad &g dr opwi s %ver 5 mn. The subsequent

m xture was”'stirred at C overnight. The reaction
m xture was poured oyer gce and then concentrated

ae edueed pres e. The crude residue was

3 Nt ot hyl acetate and washed with water and

c3'br| ne. The c,cb/n'&@?i organi c portions were dried over

anhydr ous Na2SO4 d concentrated in vacuo. The crude

product was purified by flash chromatography using

hexane/ Et OAc (gradi ent system to afford the title
[0(10041@09@1(6. 30 g, 869% as an off-white solid.

L0008t 2By o o |
) Kj4-g-Chlororbenayhrphegngymstyyl preistidipect-earbpxylieacid tet-ne
bubyy €§ L f

e ot o AP P00 0R P,
ankydsavs DME (3rﬁ mblatd Wawassadded 260% dispension off NaHrmmlunera]rcﬁl

ight . «Th vent vacuo. The,
.8 G2 b opiog e PRy AT e srerline i Pimed
°erfdle4:5 Hhiites Sdared $6 ahiBichtQerdpdrattd dhl Stitkéd 08 9P HRAAMEL, a
65% as an off-white solid. 000155] Step 5

sollign aBtopy, R anesiiest G e Ak g M HBUHPL] wpyeddot  d
drdans% ovbes i yfﬂe%u@s%hlgent mixture was stirred at 90 °C overnight. The

reaction mixture was poured over ice and then concentrated under reduced pressure.

The crude residue was extracted into ethyl acetate and washed with water and brine.
The combined organic portions were dried over anhydrous Na,SO, and concentrated
in vacuo. The crude product was purified by flash chromatography using
hexane/BEtOAc (gradient system) to afford the title compound (3.55 g, 88%).

[000147] Step 2
(S)-2-[4-(4-Chloro-benzyl)-phenoxymethyl]-pyrrolidine hydrochloride: To the
product from step 1 (3.55 g, 8.83 mmol) was added 4M HCl in dioxane (35 mL).
The resulting mixture was stirred at ambient temperature overnight. The solvent was
removed in vacuo. The crude product was triturated with ether and dried under

reduced pressure to afford the title product (2.00 g, 67%) as a white solid.
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met hyl ester: To a solution of the product fromstep 4
(3.47 g, 10.2 mmol) in DMV (46.0 nlL) was added

pot assi um carbonate (2.85 g, 20.6 mml) and nethyl 4
bromobutyrate (1.48 nL, 12.9 mmol). The resulting
suspension was stirred at anbient tenperature
overnight. The reaction m xture was diluted with water
and ethyl acetate. The crude residue was extracted

' hyl acetate. The organic portion was washed
[OW%‘% &éqpér washed with brine, dried over anhydrous
4-{m2§m(4-cmdrb-%@§l)am¢n@9ﬁﬁ@mr]E}Iy%fblidﬁl-iﬁ@;uﬂutyifﬂ%cﬂ ude

roduct was pur.i silica
m"ﬂ'ﬁ“é’ﬁ‘&!‘ ogP asertionfile h@ﬂaﬂé‘vom MZ (l5?%giid4e4d mmpdtie ME o
(2%%%% g%dfgg%)ﬁsssﬁ%t p' %H&Qate (1233 890 i) aRPmBmyFl. OW
bromabugyyate (§.64 0k, £66 mmplp HEeo®snlting sespexyior tvay ktjreqayatr ol i d

b rochl or To,a oI of
sanb¥ndteklpkafid Hepfio 1o LIRAROBNRE uffiea i Ryaletstd o
ace(taza 'ﬁh.c) cmdtsreadnbm?]s’z’dﬂtrwtéll-hk r(t<|7 ettﬁs'zl a?fktatelll‘h? ofgﬁﬁig)po{ﬁﬂﬁ&vas

in i.S in ution s stirred a
Yl Veeh e S B driegiover sulree NS0 evitored and
coﬂceﬂ@dt&ﬁmlvﬁcabacﬂié cruHB@r&qutj\ﬁas%lﬁ'lﬁ\é@By g1'11§§?é1\fﬁ§h I n water
and the pH was adj usted N HC1

§45 nL)
chr, matﬂgra@hy ugpe hexape(BtQA( Wte@aatte give def tithe compohyd

(1. @;gt@ty@ad@,@u&,@g@l ned organi c portions were washed
brine,” dried over anhydrous Na2SO4, filtered and

concentrated in vacuo. The crude product was purified

i & gel flash chromat ography using
[00?%@'/%&@% oront hane (gradient system to give the

4- {(s)eae[ms@hmfo-?mylnmuenomnqubymnamypgi}qzﬁrﬂlk a?go
equen Ol I N | e e er

hyaeh iR g Cuin o oA frp stenb(10h & 28 o o

Memnperrﬂtmﬁ 4d0¢d 2N NaOES(3,3DMEL, S8048H0D). YWBE Sestfifh gghﬁdl

remai ning white solid was triturated in di

501%‘%%‘f’38(5§§eﬁ’:ﬁt)am%?nt {emppstature pHernight, e solvast was m@pw in
vachBsTaé CIWH% bil Wa?&@ébllveﬁtn.ﬁ Hatef &0 AL %ﬁgﬁ% ?@ q‘za? {iﬁlge& 7

vacuo at ours'to a
with gNFEGheplwiona Tk emude weidie waDeracigd 186 ethyl doctaldVTHe4 00

con%?ed\]&:?%g@ibns%&e %él?ed%th(brﬁne? (me’d o%'erzasnhgrgr]ous?ﬁ%z’s 4 38

filtered and concentrated in vacuo. The crude product was purified by silica gel flash

chromatography using MeOH/dichloromethane (gradient system) to give the free
base of the title compound as a yellowish-brown oil. To the subsequent oil was
added 2M HCl in diethyl ether (20 mL). The resulting mixture was stirred at ambient
temperature for 6 hours. The solvents were decanted. The remaining off-white solid
was triturated in diethy] ether (30 mL) overnight. The slurry was filtered, washed
with diethyl ether (10 mL X 3) and dried in vacuo at 45 °C overnight to afford the
title compound as a white solid (0.61 g, 58%).

"H NMR (400 MHz, DMSO-dg); 6 1.72-2.02 (m, 5H), 2.22 (m, 1H), 2.37 (m, 2H),
3.13 (m, 2H), 3.46 (m, 1H), 3.61 (m, 1H), 3.85 (m, 1H), 3.88 (s, 2H), 4.27 (m, 2H),
6.92 (d, /= 8.4 Hz, 2H), 7.17 (d, /= 8.8 Hz, 2H), 7.22 (d, /= 8.4 Hz, 2H), 7.33 (d, J
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Hz, 2H), 3.14 (m 2H), 3.48 (m 1H), 3.63 (m 1H),

3.90 (m 1H), 4.28-4.37 (m 2H), 6.94 (d, J= 8.8 Hz,

2H), 7.06 (s, 4H), 7.40 (d, J= 8.8 Hz, 2H), 10.55 (br

s, 1H), 12.30 (br s, 1H); HPLC (99.5 % ; El enental

Anal ysis (Calc) C 59.16, H 5.91, N 3.29 (Found) C

59 07, H5.88, N 3.21. 69 [000157] EXAMPLE 23 NHZ CH
N C O [000158] Step 1

-s‘mﬁm&mﬂv@ea%xﬁg kM R A L P o

%)t HPDEY(29.51%); Blymenil Anaalyhﬁﬁsdm\@ 62.37,3H 64NN 3BOgFb@ld) C
pl esj compound. The reaction nixture was
62653‘3@0“%%#%% Parr reactor and heated to 100 C for 16
h. (A large pressure build-up of 95-100 psi was
observed). N trogen was bubbl ed through the reaction

[000150] EXAMPEBR3ve the anmonia. The sol vent was
removed in ¥%cuo. The coyde residue was purified by

silica gel ash chronfat ography using

McOH dichl or onet hane [(gradi ent system) to give the

f G of the t+tle conpound as a sticky, yellow
d. T¢ olid was added 2N HO in ether (14

CIrrL). The resd?tl g xture was stirred at anbi ent
tenperature for 167h. The sol vent was renpoved under
reduced pressure to obtain crude product. Thé residue
was triturated with ether to afford the title conmpound

[00005H8SEp las a tan pomder 1H NMR (400 MHz, DVSO- d6);

%fﬁiorgwhen?g@‘?e% kgﬂzeng, g%llcm}c_}l%lg %g‘)gen%&ggoc(eﬁgp 3. 46

Exgnﬁlé 10 dsted 1), a\I 81 d:ﬂﬂn.eth Iﬁl‘!}cmeﬂnyﬁfbcﬁﬁ)ndéw 51 g f"}_ﬁf)z Iﬁﬂml)kj s )
br
cesyyn carb?w;g% g_@ §m¢n@)/end Q%eo@és ((B% g 1.52 minol) were

added to a solution of 4-chloroiodobenzene (6.4 g, 26.8 mmol) and 4-methoxyphenol
(5.00 g, 40.3 rhmol) in dioxane (10 mL) to afford the title compound (8.2 g, 100%) as

a brown oil.

[000152] Step 2

4-(4-Chloro-phenoxy)-phenol: To a solution of the product from step 1 (6.3 g, 26.8
mmol) in dichloromethane (72 mL) at -78 °C was added boron tribromide (7.6 mlL,
80.3 mmol) dropwise over 5 min. The subsequent mixture was stirred at -78 °C for
an hour, warmed to ambient temperature and stirred for 1 hour. After cooling the
reaction mixture to 0 °C, it was slowly added to cold water/dichloromethane. The
organic portion was washed with water, brine, dried over anhydrous Na,SOy4 and
concentrated in vacuo. The crude product was purified by silica gel flash
chromatography using EtOAc/hexane (gradient system)to give the title compound
(4.50 g, 76%).
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[000159] EXAMPLE 24 O FF I / I N F 70
(S)-2-[4-(4-trifluoronethyl -phenoxy)-phenoxynet hyl ] - py
rrolidine To a solution of
4-(4-trifluoronethyl-phenoxy)-phenol (1.25g, 5.0 mmol)
in DM (13 nL) was added 60% NaH (5.0 mmol) at 0 C
and the resulting mxture was stirred at rt for one
hour. This was followed by addition of

t o] uene- 4- sul f onyl oxynet hyl ) -
[°§@$?€F& q%e 1- carboxyllc acid tert-butyl ester (1.78g,

(S£2Q4-l(ﬂm]h)oﬁ0¥plﬁﬂex39 ﬂglﬁe@hylp-ﬁﬁiﬁhﬂﬁ@qtéﬁﬂo?ﬁﬂ acltert-

action was eate C for . he m Xture was

ester; A é&ola@%e%ﬁ%bl@ro -phrounehanpl (40 118. lmaol) in
811%2804 L d C I 0 £0 YB3 gdd%ta%O“/bﬁlh 51org§f ﬁgﬁ %ver g

entrate I N vacuo
008k, 24 0 mmol) portionwise over 10 min. After the resulting slurry was stlrred at

Oﬁa%ﬁg% &éﬁ%{i oro E% Dno%’(ﬁ/z gheno 9ymat hél] py

solutiembLitle \Msyllnfei'm@dlkt@ (P26 L1203 Iﬁﬁ‘llog it DVIE 11801 ] ¥ad RidePne
hour The reacti on was evaporate in vacuo to grve a

drepyyisepver S wiRe Theebseguens anixivee Wast-stineed at9l) 2GS veatnigiot. e

Th eous
realibln RS pDRl o0k 56k MR ROl o HE R RS
Thmmmdmmﬂﬁndumsbhh#ﬂnmuﬂpe&nﬂmﬂmmw&ﬂdvnﬁhh&mn&ﬁéﬁ&%mdﬁmﬁk

c%nc ated. i n_ vacuo éﬁﬁgbtaln an oil., which

ThE REP ad Sigi e P e QI3+ 74 vposengssed
mman@ha@eepltoauafvéa@ bdnﬁchﬁaytﬂldsh ehi® guﬁﬂ 459, 86

9 ht tan solid; M5, miz 338 (MH ). 1H NWR
he;c@ps@s(pﬁﬁ tﬁstgn)ltogaéfomﬁhe titly compgnd (63

2Hj6%)1as98

fwhitelddliq. 2. 92-3.07 (m 2H), 3.52 (m 1H), 3.85 (dd, J
1268 Hz, J2 = 8.8 Hz, 111), 3.92 (dd, J= 4.8, 9.2
Hz, 1 H), 6.91-6.99 (m 611), 7.53 (d, J= 8.4 Hz, 2H).

[Odtﬁgﬂlg% 4EXAMPLE 25 0 /COH
(5)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidine hydrochloride:

To the product from step 3 (6.30 g, 15.6 mmol) was added 4 M HCl in dioxane (62
mL). The resulting mixture was stirred at ambient temperature overnight. The
solvent was removed in vacuo. The crude product was triturated with ether and dried

under reduced pressure to afford the title product (3.47 g, 65%) as an off-white solid.

[000155] Step 5
4-{(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidin—l-yl}-butyric acid
methyl ester: To a solution of the product from step 4 (3.47 g, 10.2 mmol) in DMF
(46.0 mL) was added potassium carbonate (2.85 g, 20.6 mmol) and methyl 4-
bromobutyrate (1.48 mL, 12.9 mmol). The resulting suspension was stirred at
ambient temperature overnight. The reaction mixture was diluted with water and
ethyl acetate. The crude residue was extracted into ethyl acetate. The organic
portion was washed with water, washed with brine, dried over anhydrous Na;SO,,

filtered and concentrated in vacuo. The crude product was purified by silica gel flash
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FFal / o NF[000161] Step 1.
(S)-2-[4-(4-trifluoronethyl -phenoxy)-phenoxynet hyl ] - py
rrolidine-1-yl} butyric ethyl ester:
(S)-2-[4-(4-trifluoronethyl-phenoxy)-phenoxynet hyl ] - py
rrolidine (340ng, 1 nmol) was taken into DWF (4niL),
and 4-brono-butylic acid ethyl ester (195ng, 1.0mmol)
was added, followed by potassium carbonate (138ng, 1.0

mmol). 71 The s heated to 60Q C overnight and
°hf%aﬁ38mﬂ tué'agJ?f’fwe%}%@éw?g%%antésﬁt?ra)cfPe%ve P fite erapqund
(230¢, 690NsnsRllewdANi ¢ was washed with brine, dried over

anhy. Na2SO4 , and concentrated in vacuo to dryness.

The conpound was then purified by flash

[omhsqwg{egg;r aphy, eluting with 1% nethanol in
di chl or onet hane. The product (210ngy, 46%yi el d) was

4-&@)#{+(¢e€hbyo+p@mxymphemn(emmlrpyltrmazyl}&xqmczacld
o) hy| hen |
hyrihfogdts o 4 ol A et AR 1 2 QB Pt ol P
MqQ¥] (22 1hB) Wds added QNdﬁaQHa (133 mphbh® m;n)ol)) NEHRa s3I gtk lish-
gl%lldlne 1%??}5 rlc acid ethyl ester (210 ng,
P sgRTAR e stirfe 178t tefogeraiuye oygEu Bty Jbg salkeniEes (0. 46
rerfidved Oh ARHBDThe erilde bil rafiliddolied iNates t45TthEParlth SR Grak OF
?ou Wat er was added and the pH was adjusted
adJPBte@@s w&{l NG fsolutipp e Thejeryds waidpe wamxtramé umpﬁhabt ed
h
acéééftlé nleﬂllfet %arﬁ?o&ieﬁz& %%ﬁdghgnsﬁh%é {Nggh %‘g concent r at %d in

S Q4 filiengd e canicenteateddn mpavon Thé 6Mideproddt wés as a

p"féﬁ%éfc&eyd%@ I AN G R
system) td [give th: £& Hase ofith}y ntlécdﬂpoubﬂbs 2k8110w30i0 2T the :
subiecge’qéoﬁj Wﬁ?]ddexg 2]%[ ﬁgl mfﬂﬁ‘j}’l etheb@%-;nlé ’Izhﬁgesgs g?:%x@i]pl )
wak stirredi-at @mBiehzternpbiaturd 90 howk. EXAMIdats?Per@ decanted. The
remaining white solid was triturated in diethyl ether (50 mL) for 1 hour. The slurry
was filtered, washed with diethyl ether (25 mL X 3) and dried in vacuo at 45 °C for

48 hours to afford the title compound as a white solid (0.84 g, 36%).

'H NMR (400 MHz, DMSO-dj); § 1.82-2.03 (m, 5H), 2.23 (m, 1H), 2.38 (t,J=7.2
Hz, 2H), 3.14 (m, 2H), 3.48 (m, 1H), 3.63 (m, 1H), 3.90 (m, 1H), 4.28-4.37 (m, 2H),
6.94 (d, J= 8.8 Hz, 2H), 7.06 (s, 4H), 7.40 (d, J = 8.8 Hz, 2H), 10.55 (br s, 1H),

12.30 (br s, 1H);

HPLC (99.5 %); Elemental Analysis (Calc) C 59.16, H 5.91, N 3.29 (Found) C

59.07, H 5.88, N 3.21.
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O V1 \\ Na F,F/ ONF[000164] Step 1.
(S)-2-[4-(4-tritluoronethyl -phenoxy)-phenoxynet hyl ] - py
rrolidine-1-yl} propionic acid nmethyl ester. The
title conmpound (129ng, 29% was prepared from

1- (4- Phenoxy- phenyl ) - pi perazine (337 ng, 1 mmol) by a
simlar procedure as that described for the synthesis

of
)= 2-[4-(4-1rifluoronethyl - phenoxy) - phenoxynet hyl ] -
log@FVﬁF$%¥%%L%3§yrlc acid ethyl ester: M5, mz 424
(N%l). 72 [000165] Step 2.
(S)-2-[4-(4-trifluoronethyl - phenoxy) - phenoxynet hyl ] - py
rrolidine-1- % propi offg acid sodi um salt:
(S) 2 [4 (4- t fluoro hyl - phenoxy) - phenoxynet hyl ] -
pi ofli ¢ acid net hyl ester (129 ny,

l-yl} pr
s disgolved in nmethanol (4 nL) followed
Cly d| ti OH aqueous solution (0.29, 0.29

rmol) The reacti solution was stirred at 60C for 3
hrs and then evaporated in vacuo to dryness. The
residue was stirred with diethyl ethyl and hexane. The
nt was renoved to give a white solid as the
m@litgﬁ %gﬁ'pound (80 my, 63%: M5, mz 408 (M-1)-. 1H

4'{|($R-[44(3(9Cgldio5-pEhmifﬁ-ﬁhexﬁ)x}mﬁﬂryl]rﬁﬁ'rﬂiﬂm:i% -bﬁtﬁ?ﬁdeﬂ
Af%mj 5 Q’*"“ t&frpf ?(f&%? for Shplzfe& gtzrtmggna?enqi plug H) |

deskre86 @lde.Tﬁ fo @néizmﬁ&m-e
“611) mﬂ RS “%s lhl‘Z’[ 00016“? %%KK/E‘E‘%’"{E{}BO
to ?&%C}f@ 1§ h 1 (A lagge gre@.lre@ulld-up 0f 95-100 psi was observed).

Nitrogen was bubbled through the reaction mixture to remove the ammonia. The

solvent was removed in vacuo. The crude residue was purified by silica gel flash
chromatography using MeOH/dichloromethane (gradient system) to give the free
base of the title compound as a sticky, yellow solid. To this solid was added 2N HCI
in ether (14 mL). The resulting mixture was stirred at ambient temperature for 16 h.
The solvent was removed under reduced pressure to obtain crude product. The
residue was triturated with ether to afford the title compound (0.58 g) as a tan
powder; 'H NMR (400 MHz, DMSO-dy); 1.78-2.05 (m, 5H), 2.23 (m, 3H), 3.14 (m,
2H), 3.46 (m, 1H), 3.63 (m, 1H), 3.88 (m, 1H), 4.33 (m, 1H), 6.94 (d, /= 8.8 Hz,
3H), 7.06 (s, 4H), 7.40 (d, J = 8.8 Hz, 2H), 7.45 (br's, 1H) 10.6 (br s, 1H); MS (m/z)
391.4 (M+1); LC (94.3%); HPLC (93.8%).

[000159] EXAMPLE 24
(0]
JORS!
F O/\LN)
F
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ClH [000167] Step 1:

4-((S)-2-[4-(4-Chl or o- phenoxy) - phenoxynet hyl ] -pyrrolid
in-1-yl}-N(tetrahydro- pyran-2-yloxy)-butyram de: To
solution of the Exanple 22 (0.500 g, 1.58 mmwol) in,
Hydr oxy- benzotri azol e hydrate (0.191 g, 1.41 mmol),
and N-Met hyl - Morpholine (0.42 nmL, 3.85 mmol) in
anhydrous NN-Di et hyl f ormam de (DMF) at room

{ L { h f nit d
R TR R BBt AR 15
of #y(gHudfhitremn éthyl-phend3d§Pplienol (22581 nimol) DM@ 3 mESukdsi Ng
ad%«ﬁf{ﬂ%gamif) ;&glg%q}nﬁﬂﬂ%gge’n}etsﬁgnpge Irn?)ztllfrre %vafs %{irrg(P a(.)t% fo:;’ gne
hmiQ. glgﬁW&fmﬁéﬁed%?Mti%ﬁ'o?(S()Li-t%ﬂéﬂéﬁﬂsﬁ?ﬂn@ﬁx@ﬁe%%ﬁ- g,

mol ) was added to t'he reaction m xtldre was

pysplidined-capxylBhcidrietbutyhesientbdBe Sremufol) inione perdan tarhe
. _ . ot ;
o efbitibn PP RAEEGh At bl oo MR B0 THE HERAR Ves
pattitiohidriwtivesn geatdr and dipthybether Thamsguait layer wabwiasteed FatH 40
brife G0 e e PR, ARSI iR 9 =Bl & SFXE"
Boﬁizq_mlc(n&riﬂudwm&hy\lam_eﬂbbty)fﬁhﬁﬁb)@ﬁ;etdn_‘yl]f]p'l}hioﬁdine,ﬁbhif:ﬁ ?&D%M
. chr opat agr.a us t han i chl or t hane

aispelv il v ad fee il i ucrecGHte 70 Betopoe
hotr4 %Dhe ré2HEH-RE ev@fgﬁﬂtca in vacuo to give a tan oil. Water was added and

4- ({(S)-1-[4-(4-Chl oro-phenoxy) - phenoxynet hyl ] - propyl }
PH.veastpdjusteritn ) with aqipgrosajurpiad dsolktien- dbhbaidouephare
waS B RO o 40 ok Blag bty BRS bbfol o0
anlgyt. NasS(Q%, and @ntingmted in eavpe tadhtaie af oil, whiokiva? pirifiedcbyt hen

trated in. j trit ted
0a{iP RS RREERIY AR e T G Rt s By
(1.4%x) 86 0b)i a6 a (ighttBsakid: MEYhi/z 338 (NIMB. (400MHz, CD3OD): O
..2.01-2.°406 (m_711), 3.24-3.28 (m_3H), 3.56-3.79 (m
HNWIR (40050, GRCEHD 1 56yim: AERG-81, G5 2Fn L9570, 1D F0%3;
(m® , PN 1z : — 439

(o 90, 3B T3 65 4o 1760, T2k e 80 S ol = 702

Hz( NH).16.91-6.99 (m, 6H), 7.53 (d, /= 8.4 Hz, 2H).

[000160] EXAMPLE 25

F o ///)? OH
F\i@/ \©\o’\i‘>

[000161] Step 1.
(S)-2-[4-(4-trifluoromethyl-phenoxy)-phenoxymethylj-pyrrolidine-1-yl} butyric
ethyl ester: (S)-2-[4-(4-trifluoromethyl-phenoxy)-phenoxymethyl]-pyrrolidine
(340mg, 1 mmol) was taken into DMF (4mL), and 4-bromo-butylic acid ethyl ester
(195mg, 1.0mmol) was added, followed by potassium carbonate (138mg, 1.0 mmol).
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LCMS (W) 90% [000169] EXAMPLE 28 0 F -F I\ O ~ao
r-1\0 Na F [000170] Step 1.

(R -2-[4-(4-trifluoronethyl - phenoxy) - phenoxynet hyl ] - py
rrolidine-1-yl} acetic acid nethyl ester:

(R -2-[4-(4-trifluoronethyl-phenoxy)-phenoxynet hyl] -
pyrrolidine hydrochloride (372ng, 1.0 mmol) was taken
into DM (5nL), and 2- bronp-acetic acid nmethyl ester

153 1. I .aS,S] car-bpnat. 60 2.0
Th REPTR b SR 1 60 R A B B A sl i P oot
with/BtORcy The edibihdiorgatiid whewlashied With baihe driad dva ehh R MN580,
ith diethyl ether. The nbi ned organi ¢ was washed
; HK\%‘ EoRCHHTARY i vagyoda dpmess- iﬁﬁy‘?mm%@zﬂs thenpupbiad by flask e

chioaaavc?%e@phy; SusHRRIS $% nldiRane PRRBMS oWRHand. RO pRUMNLL | ed

by silica gel Tlash chromatography, eluting with 1-3%

(2 46% ) 7o conBmma oMo 2 AMdduct ( 276nD,
67% vyield) was confirmed by LCM5;, mz 410 (M+l).
[000171] Step 2.

[0QORp2]2 Sfep-2; 4- t ri f | uor omet hyl - phenoxy) - phenoxynet hyl | - py
rrolidine-I -yl cetic _acid sodiumsalt; The title .
(St idaltecratnetnt Shon o npamme I Paroidie S llyrc

L f - - ph thyl 1 - i di ne-1I-
o BRI L IS PSRRI B b |
pyg'?liﬂ'ﬁés;-ﬂ-}@}' PefEERd aylidsRf (200%sd, 026nhay id hensn(dhes) s
wag aﬂés‘-d(m NePH (046 arte OripmmsH bangxthy mistians ovey semred 4t 160 5¢rfoo|

A Al . ) cal - _ 304
s il AR g ATl ST S
desire8 Preduct Wad) gxtractbd withiEtQA., Th2or@ni¢ portidewhdbwashidd withH) |

3. 02-3.1 3.15 (d, . J=.15.6 Hz, 111), 3. 71
b“f‘%ré‘,%eg ﬁa“}’l‘&%zﬁ%,o“h"f é’°§‘? trpfod iny ygcuo tg f’é%’f% ﬁ'&,ﬁ%&lz 3.6
comdoundd66- np, 30 %) hd ) white Salidt MS; 24/2 124 (M9H: 'H NRR (400 1044,

7.82 (d, J= 8.4 Hz 211}. |
DMSO-d) § 1.52-1.72 (m, 5H), 1.77-1.94 (m, 3H), 2.18 (m, 1H), 2.28 (m, 1H), 2.77
(m, 2H), 3.02 (m 1H), 3.72 (dd, JI = 7.2 Hz, J2 = 9.2 Hz, 1H), 3.93 (dd, J1 =48 Hz,
J2=9.2 Hz, 1H), 7.00-7.08 (m, 6H), 7.69 (d, J = 9.2 Hz, 2H).

[000163] EXAMPLE 26
o (o]
0 j Na
! O

[000164] Step 1.
(S)-2-[4-(4-triﬂuoromethyl—phenoxy)—phenoxymethyl]-pyrrolidine-l-yl}
propionic acid methyl ester. The title compound (129mg, 29%)was prepared from
1-(4-Phenoxy-phenyl)-piperazine (337 mg, 1 mmol) by a similar procedure as that
described for the synthesis of (S)-2-[4-(4-trifluoromethyl-phenoxy)-phenoxymethyl]-
pyrrolidine butyric acid ethyl ester: MS; m/z 424 (M+1).
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[000172] EXAMPLE 29 00O O FF/ O~V Na N F,

[000173] Step 1.

(R)-2-[4-(4-triouoronethyl - phenoxy) - phenoxymet hyl ] - pyr
rolidine-l-yl} propionic acid nmethyl ester: The title
conmpound (251ng, 59% was prepared from

1- (4- Phenoxy- phenyl ) - pi perazine (373 ng, 1 mol) by a
simlar procedure as that described for the synthesis

[0@@?5]2 e122(4 tri fI uor onet hyl - phenoxy) - phenoxynet hyl ] -

PR S or iy néadat plfiolymban AR i1

proplgmc(#lcldesoﬂlqm salt: ﬁSDm[M—mﬂimrmahdeepﬂieﬁcﬁ@) bhenﬁfaﬁnéth&ﬂ]

ey B PR il e R i 2> et g dlesoprr iy

met}:raﬁbll (dunnre)ﬂo}ww&d BERIditlondE il & NAOH Byleo$ §ctitidndD 20! 2
a.simlar (Procgdure as that descrl

mnflcg} éeacé% %/q{gtgqnsw%fstme at 60°C for 3 hrs and then evaporated 1n

el inblel o oo e bR Ul ARG P
SUDERIHADE /WY remvsm giuOOWhity soh@wsmedﬁ)e cBmpdu(80 1Y) 63 %%):
v Bl ads . g A vy, DResBe o170 By T
(m31), B.15ifm, 1H), 2.86 @6, 1H)2.74{m, 1), @00'|(m 212) 3.79 éc?di.ff"?: 7.2
1}690—03%%9 é@%@gﬁg 4 pg{zefl% (9 2 Hz 1H) 6. 95'27 08 (m, )6H)

7.69 (d, J = 8.4 Hz, 2H).

[000166] EXAMPLE 27
o
0 K//K N
JORO! :
cl O/\LN) CH

[000167] Step 1:
4-{(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethy]]-pyrrolidin-l-yl}-N-(tetrahydro-
pyran-2-yloxy)-butyramide: To solution of the Example 22 (0.500 g, 1.58 mmol)
in, Hydroxy-benzotriazole hydrate (0.191g, 1.41 mmol), and N-Methyl-Morpholine
(0.42 mL, 3.85 mmol) in anhydrous N,N-Dimethylformamide (DMF) at room
temperature under an atmosphere of nitrogen was added 1-[3-
(Dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.295 g, 1.54 mmol),
and the resulting mixture was stirred at room temperature for about 30 minutes.
After 30 minutes, O-(Tetrahydro-2H-pyran-2-yl)hydroxylamine (0.225 g, 1.92
mmol) was added to the reaction mixture was stirred for 18h under an atmosphere of
nitrogen. The mixture was poured into 30 mL water solution and extacted with ethyl

acetate (EtOAc) (3 x10 mL). The combined organic layers were washed with brine
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Na F [000176] Step 1.

(R -2-[4-(4-trifluoronethyl - phenoxy) - phenoxynet hyl ] - py
rrolidine-1-yl} butyric acid ethyl ester. The title
conmpound (268ng, 59% was prepared from 1-(4-

Phenoxy- phenyl ) - pi perazine (373 ng, 1 nmol) by a
simlar procedure as that described for the synthesis

of
Sky2-14-(A-triflyoropethyl 0 henoxymet
T B G RSB A S et
vaeaa)tozb{aﬁrmécfuabﬁﬂmmfeomtiwas PHeAIDY ofRNRAQY ﬂ&hhyl 1-py
rrolidine-1-yl} bug acid sodiumsalt: etitle

cheomatRstanty( Bsinggeth cplesomatiang (BEM)r(eradicny sysiefn), to4-

biaﬁﬂtfnl: Xy) - phenoxynet hyl ] - pyrrolidine-1 -
° H%iﬁﬁbgg?gm@;l ester (268 ng, 0.59 mmol by a

SI m | ar procedure as that described for the synthesis

S
[Olﬁfl étl %‘E‘fpt rifluoromethyl - phenoxy) - phenoxynet hyl ] - pyrrol
4-(i{(ﬁ)ﬂd4-143m;lom=pipmxy)epmoﬂyﬂﬁhywopmpat 1-&(&1116}11\1- 422

hﬁ%@w nt'f“@l% chfé%s fm%qsrp of %éngg%}ﬁt (Oms 59553
mrhot) inZkdp, 2, 3 HT HODid toxars (@ 203 fnd;d 1d. &n?m&ang %ﬂ%ed%%mblent
3 (dd, J1=4 8Hz, J2=9. 1H), 7.00-7 (m
"6’?1‘)“”"30 opi h andfé‘elzcwenw in Wym’im r@)dwmagn@m@dN
willr i1 CfBlr & iffor@ﬁﬁ@éheﬁ?%é%’ﬁ%t %’Lc)hd.?@rlb@ og)n Iyl l-
oxadl az

sl on

pro 3-neth
@%1‘&?\1% rE&n@ @%gm,BHMrﬂ%a 38 (m, 31H3E3 563079r(h3),

2“?%’?%?7?”-2? B, 4208 0 1 D255 RS 00R ob R Yt e’
Hzg cy (Bgyid A SR EHzyi/=2T6 Hz)gﬂ§0i(é,alfﬁd=8t8 55); G1§:00/z2003 (WIH)

&JR} %)% benzyl - penoxynet hyl ) -pyrrolidin-1-yl]- but’&/
(e c) thyl ester was added and the reaction was

stirred at 60 Cfor 2 h. After cooling the reaction

[000169] EXAMPLE 28

0
//Z( Na
O

F

[000170] Step 1.
(R)-2-[4-(4-triﬂuofomethyl—phenoxy)-phenoxymethyl]-pyrrolidine-l-yl} acetic
acid methyl ester: (R)-2-[4-(4-trifluoromethyl-phenoxy)-phenoxymethyl}-
pyrrolidine hydrochloride (372mg, 1.0 mmol) was taken into DMF (5mL), and 2-
bromo-acetic acid methyl ester (153mg, 1.0mmol) and potassium carbonate (260mg,
2.0 mmol) were added. The mixture was stirred at rt overnight and then diluted with
water and extracted with diethyl ether. The combined organic was washed with brine,
dried over anhy. Na,SO,, and concentrated in vacuo to dryness. The compound was
then purified by silica gel flash chromatography, eluting with 1-3% methanol in
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was filtered and partitioned between water and

di chl oronet hane. The extracts were washed with brine,
dri ed over anhy. Na2SO4 , and concentrated in vacuo to
dryness. The crude conpound was then purified by
flash chromat ography, eluting with 1-5% nethanol in
di chl or onet hane. The product (310ng, 58% yi el d) was
confirmed by LCVS;, niz 392 (M+l);'H NVR (400 HMEe,

13),S 1 7
rotpdtyshe. hepropdet (iffjng Eg%glee&wafmnﬁ@eéfyé@ﬁs(w(
418 H+13. 14 (n1 1H), 3.73 (dd, JI =6.4 Hz, J2 =
Hz, 1H), 3.86 (dd, J1= 4.8 Hz, J2 9 6 Hz, 1H), 3 92
(s, 2H), 6.81 (dd, J1= 2.0 Hz, J2 = 6.8 Hz, 2H), 7.08
[omﬁqngmggp Ht, 2%0, 7.16-7.29 (m 5H). 77 [000179]
&P "IN 5-{3-
(R])-@éy-(Q-tn(xﬂummhylmmnmwmbﬁwy)nmppjmrdhm&ly&l} aédtie Py
| }-3-methyl- [1,2, 3] oxadi azole: The title conpound
\d%?ozhll@l sadt: Thewle mmpmé;ﬁ&&(@tg BY%BIwas Px@@)redzfrom (R) 2-[4-(4-

WY B g b o ol sebicid g %ﬁ'r%
(zmlgt b%v i8Iy P hilaP broblifire itk @8dcoin c{ 8l for u{e?sy%h@j
benzyl - phenoxymet hyl j - pyrrolidin-1- prop

2- [|4 ~(f-triflwr@heshdeihenon y-phimoxymethyl] < prﬁol(jché:) YI}I-bINManicthﬁ
3),.8 79 3 1.92-2.03 3
§a1%f%z 3‘%‘(%1% (m > (m 1H), 2 81 5 b
IH(NMR‘(#OQHBIZJBMSO déb'ﬁ)l, 5981 3§(rﬁdm) 191@161149 biz1 (1%211%)39 2

2. 9(14d Jz-:;S 6%, B9, é&a S 37 3le5 (G33-158 185 mﬁ) 21h§dd, J1
_ 7 8 A7 5
7.E2X%§I\7PJ(L2%~ 93% Bizf }:lfg)o hitg (@ =7.482, 7229 6 MuEp s (ml 2805861

7.08 (¢ 631), 7.824d.BEm 8 HpBEMoxynet hyl ) - pyrrol i di n-1-yl ] - but
an-1-ol: To a solution of
4-1(S)-2-(4-benzyl - phenoxynet hyl ) - pyrrolidi n-1-yl]-but
[00p172] EXAMPBIE 28/ ester (0.37 g, 1 mml) in toluene (2
nm.) was added 1.5M dii sobutyl al um num hrdride in

0o (0]
0\©\ /j
F Na
F

[000173] Step 1.
(R)-2-[4-(4-triﬂuoromethyl—phenoxy)—phenoxymethyl]-pyrrolidine-l-yl}
propionic acid methyl ester: The title compound (251mg, 59%)was prepared from
1-(4-Phenoxy-phenyl)-piperazine (373 mg, 1 mmol) by a similar procedure as that
described for the synthesis of (8)-2-[4-(4-trifluoromethyl-phenoxy)-phenoxymethyl]-
pyrrolidine: MS; m/z 424(M+1).
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toluene (2 nL, 3 nmmol) at -60 C and then stirred the
reaction at -30 to -20 Cfor 2 h, followed by
addi tion of 15% AcOH dropwi se. The reaction was
stirred at room tenperature for 30 m nutes and forned
white solid was filtered and washed with acetone. The
filtrate was concentrated in vicuo to yield the title
conmpound as a white solid (0.22g, 79%; Ms, mz 340.8
[0%11 g} 'H NVR (400 Hvz, CDC13) 5 1.61 78 2.26 (m
(m 111), 2.85 (m 1H), 3.25 (m 2H),

(R?—Z‘[)z (ﬁmlﬂali})omeghzébdpl{eﬂb}gé ’]%rgnoérn@gh%wgbn%-liﬁz)g 7 21
propipnisticid soaggﬂ sz(lthThgétﬁI)a cox.ﬁaﬁ@ﬁ)ﬂf(l(}o %/ NP Ev prefatedsfad
mg??%’&?@%%%@@ﬂ“?ﬁﬁaﬁ%mmﬂ Byrrelidineswlh acptig agid o

mehyd Bster @61 mgmshyﬂmcﬂﬁﬁﬁi similar procedure as that descnbed for the
(S)-2-(4-Benz henoxynet hyl ) - pyrrol i di ne (20

Ong,
symhesse P4 §1 uekaseethyl tnhendsyFpliakymethyigpprrolidine-1-yl}

b SRR R Bt o Dk ol Nl s Hdsoran o

1. 613h1e7m(r%t3m1)e1 wg 1hem} ed), bas (ﬁp@}ﬂr@'% ﬁﬁtut)oz W@@st | 1D,
m xture was dil vvat er an

3,00, SHSAT2 G = %ﬁz &cep&th& S e, e o
HZADR, 8199.7. 609 65

y% brine, dried over
anhydrous sodi u suI ate ‘an ncentrated to dryness.
The conpound was then purifi ed by flash

(eI uted with | % nethanol in
md(?l %%%&e@%%e with a 30:1 silica ratio) to obtain
t he t|t| e product (32.6ng, 0.092nmol, 14%yiel d);
LCM5; miz 353.47, found 354.3 (Ml); 'H NVR (400MHz,
CDCL3) S$3.92 (s, 1 1.59 (s, 2H), 1.76-1.78 (m
1HP, 2.28-2.30 (m 1H), 2.52-2.55

0 (m
(mF 2@%7 m xlH), 2.84-2.91 (m 1H),
3.1143.15 (m 1H) 320327(m 111), 3.66 (s, 3H),
3.73-3.77 (m 1H), 3.91-3.92 (m 2H), 6.81-6.84 (m
2H), 7.07-7.09 (m 2H), 7.16-7.29 (m 5H).

[000176] Step 1.
(R)-2-[4-(4—triﬂuoromethyl-phenoxy)-phenoxymethyl]-pyrrolidine-l-yl} butyric
acid ethyl ester . The title compound (268mg, 59%)was prepared from 1-(4-
Phenoxy-phenyl)-piperazine (373 mg, 1 mmol) by a similar procedure as that
described for the synthesis of (S)-2-[4-(4-trifluoromethyl-phenoxy)-phenoxymethyl]-
pyrrolidine: MS; m/z 452 (M+1).

[000177] Step 2.
(R)-2-[4-(4-triﬂuoromethyl-phenoxy)-phenoxymethyl]-pyrrolidine—l-yl} butyric
acid sodium salt: The title compound (240mg, 91%) was prepared from (R)-2-[4-(4-
trifluoromethyl-phenoxy)-phenoxymethyl}-pyrrolidine-1-yl} butyric acid ethyl ester
(268 mg, 0.59 mmol by a similar procedure as that described for the synthesis of (S)-
2-[4~(4-trifluoromethyl-phenoxy)-phenoxymethyl]-pyrrolidine-1-yl} propionic acid
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[000183] Step 2:

3-[(S)-2-(4-Benzyl - phenoxynet hyl ) -pyrrolidin-1-yl]-pro
pionic acid HO salt: 79

3-[(S)-2-(4-Benzyl - phenoxynet hyl )-pyrrolidin-1-yl]-pro
pionic acid nethyl ester (32.6ng, 0.092mmmol) was
added to a solution of HClI (conc.) in D oxane (1:3,
2m.). The reaction was run a 60 C for 4h. The M xture

¢ to d dried i
sl SR Mo/ Tt 17 N Gl Fer SO . Ly
tiher. 1 i t tHi ,
L dm, SKT) o418, DR 2288 ), 2776 BEG U o 15872
@ 7idh2 B2 35, Ty 3,93 100, MUR 4.8 6N~ 5 DBOLHR)7.60-7.08
1 71 1.93-1. 96 1H). 1.99-2.04
<m1ﬂ5??7%6.9§§’/2?§-2‘%5ﬁm, 2.80-2. égn(mH) 111), 3. 16-(3.m18
(m 1H), 3.31-3.41 (m 1H), 3.56-3.88 (m 6H),
i . 6.90-6.92 (d, J=8.4, 2H),
[0‘@?@-&%‘%@3%3, 7.26-7.29 (En 2H), 10. 320(3, 1H).
[000184] EXAVPLE 36 TFA salt O rl\'O COo [000185]

Step 1: oN
[(S)-2-(4- B(:l;f/y)(\-pnenoxynet hyl ) -pyrrolidin-1-yl]-aceti
aci buty
I

acigd tert- M ester:
4',5,9 yl - phenoxynet hyl ) - pyrrol i di ne (200ng,
0. 658" mfol s taken into DM (2nlL), and
t-butyl bronbacetate (141ny, 0.724mmol) was added,
foll owed by potassium carbonate (182ng, 1.317mol).
The m xture was heated to 60 C and left to react

5-{3 @R -fhbenzyhphenoxymethyley rovlidin-d eyllaptdpyljed-arethyand

Y | . 3X) . e nmbi ned I
0. Z 3l AftaBie 4 Shobbon oF Bk Rl 0 0 s et
(3090b)} wan mided NaHéO.a@oMO%_ o0 msgamse?hI ih(b;]ld@g REHE]) aﬂimeinhthe

S en i e .flas r opat ogr.ap

PR R U 1 e s
mixﬂm-ﬂ(R)QLMLbbﬁzyﬂ@Eﬁcﬁc)ymEﬂlyDHiy&ioﬁ@hﬁ J:bh{'y?ic REQFGRY] ester
Waé a:ll'd%:!égg.hd %e?ga%trlrg? v:!}és s%ﬁroézi )alttl 66(; °8 for li%ﬁ%ﬁeﬁozoﬁng the reaction

was filtered and partitioned between water and dichloromethane. The extracts were

washed with brine, dried over anhy. Na,SO,, and concentrated in vacuo to dryness.
The crude compound was then purified by flash chromatography, eluting with 1-5%
methanol in dichloromethane. The product (310mg, 58% yield) was confirmed by
LCMS; m/z 392 (M+1);'H NMR (400 HMz, CDCl3) 6 1.62-1.79 (m, 3H), 1.92-2.03
(m, 3H), 2.23 (m, 1H), 2.33 (s, 3H), 2.49 (m, 1H), 2.81-2.99 (m, 4H), 3.14 (m, 1H),
3.73 (dd, J1 = 6.4 Hz, J2=9.2 Hz, 1H), 3.86 (dd, JI = 4.8 Hz, J2 = 9.6 Hz, 1H), 3.92
(s, 2H), 6.81 (dd, JI = 2.0 Hz, J2 = 6.8 Hz, 2H), 7.08 (d, /= 8.0 Hz, 2H), 7.16-7.29
(m, 5H).
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381.52, found 381 (M: 1H NMR (400MHz, CDC13) 6 1.45
(s, 9H), 1.66-1.73 (m 2H), 1.79-1.85 (m 2H),
1.99-2.06 (m 1H), 2.63-2.69 (m 1H), 3.18-3.22 (m
2H), 80 3.40 (d, J= 17.2, 1H), 3.59 (d, J=16.8, 1H),
3.79-3.83 (m 1H), 3.91-3.95 (m 2H), 6.82 (d, J=
8.88, 2H), 7.08 (d, J=8.8, 2H), 7.15-7.27 (m 5H).
[000186] Step 2:

oy BB, oheron et ) Byt ol i 111

[(S)-2-(4-Benzyl - phenoxynet hyl ) -pyrrolidin-1-yl]-aceti
c acid tert- bukzl ester (30nmy, 0.079mmol) was added
to a sol uti trifluoroacetic acid and

E:?Bﬂtﬁrone ane (1:3, 4nL). The reaction was run at
00 en‘gg}ature for 4 h. The M xture was concentr at ed
ne

to dry and dried in a vacuumover at 50 C. The
residue was triturated with diethyl ether and dried
to obtain the title product (24.1ng, 0.074 nmol, 94%
yield) was confirnmed by LCMS: mz 325.41 (free am ne),

5 1H NVR 400|\/HZ DMSO-d6) 8 1.78-1.83
S-S e Doraplptiengmens yrrodin] loppii-metiyk 331
1 ,1,3]{)8&51)13(28 Tk t(tﬁ,coﬂabaunélgo 38% gfg; 4 wasa%rgﬁaxédsfroﬂlli “[é8)-2-
(4-l7enfyl-gen2§y1{1;a]ylg-p|yrrolvingé =yi- W%Clmth)’{ BB 1337]m§)IAI\/PL E
mni’lﬂ) By Oitnifet pINceere"alls[t?aQ gés%ﬁi)ecﬁg? &ejsxrémesis LS f] ) Zﬁé-n ol

1- met hoxy- 4- (4- henox enze
benezzeghengxm@hﬂbpyrr lﬂanmpylhﬁenahm{dﬁdumdla@oﬂams

/A ST SR HEBSCEED 3o e e B LS E0a ¢ D,
2.28 {mOTH), 2&33((3,%;1 2.49 @qu) c:psap.e. r99l(ﬁduﬁ)% 3(19-(R698), 3,73 (dd
wer e added he sol ution. The feaction
J1 ﬁéétolga 25 bdHg H@p 386 (chi, Jhaéfs Hz.tRoy6 Hzwi n 3.92 (s, 2H),
6.8Medd) N E=0ad HE LI 6.8 81z, JiiME 7108361108, o‘ﬁﬁszlatf%%eﬁié’ (%Wa

dryness and the residue was partitioned” bétwsen
and et hyl

[000180] EXAMPLE 33

o
SReRV,

4-[(S)-2-(4-Benzyl-phenoxymethyl)-pyrrolidin-1-yl}-butan-1-ol: To a solution of
4-[(S)-2-(4-benzyl-phenoxymethyl)-pyrrolidin-1-yl]-butyric acid methyl ester (0.37
g, 1 mmol ) in toluene (2 mL) was added 1.5M diisobutylaluminum hrdride in
toluene (2 mL, 3 mmol) at -60 °C and then stirred the reaction at -30 to -20 °C for 2
h, followed by addition of 15% AcOH dropwise. The reaction was stirred at room
temperature for 30 minutes and formed white solid was filtered and washed with
acetone. The filtrate was concentrated in vicuo to yield the title compound as a white

solid (0.22g, 79%); MS; m/z 340.8 (M + H). 'H NMR (400 HMz, CDCl3) 6 1.61-
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acetate. The aqueous |ayer was washed with ethyl
acetate (4x). The ethyl acetate was washed with
brine, dried over sodium sulfate and concentrated to
dryness. The crude product was purified by flash
chromat ography (10:1 silica ratio, eluted with 81 3%
ethyl acetate in hexane) to obtain the title product
(23.50g, 0.1097 noles, 76% yield). 1H NVR (400 MHz,

28 oSS 75T 458 485 Galo e 25 G 20 (mo) 358w 0
3.63t(ep 11), 43-25-(EQ|1H)03<92 @aherpkis2 (d, /=88 Hz( 2H), 7. 09 7.21 &m 5H),

7 é-rre oxy- 4- (4- met hyl phenoxy) benzene (23750
; ‘was taken into anhydrous dichl oronet hane

(100M). The m xture was cooled to -78 C. Boron
tribrom de (82.43g, 0.329n0l1) in anhydrous
[0G¢18H| EXSMRLFA¢ (100nL) was added to the reaction
dropwi se over 10 min. The reaction was kept at -78 C
for 2 h. and was then allowed to warmto room
t enper HEUSa# over ni ght The reaction was then cool ed
to 0 C and quenche 9h nmet hanol . The m xture was
ntrated to drymess and the residue taken into
ehhane. T e pH was adjusted to -8 with

ar bo aq). The m xture was partitioned
and the aquedus Kayer was washed with
di chol or onet hane ). The conbi ned organic Iayers

were washed with water (2x), brine (lx) and

concentrated to dryness to obtain the title

product ( 18. 29g, 0.091nol, 83%yield); LCMS, mz 200,
[0008321 Ste®d: (M - . 1H NWR (400 Mz, DMSO-d6) S 2. 25

3- [@az-@%enzﬁ[ Mﬁ és;gr;)yggdhdm-}-vl]-proploguc acuIi_Qnethyl ester:

(S)(28)4—Bien@b;bhmweyrﬂethyl) f)y‘rmlidﬁm(ﬁ@lhﬁy l0)658 Wit 6l kwds ARed méAr b

d t but
DML, B FROBPPIoBE 12181 O 23RS sdéade
e e olate s OO et B g
60°g élefhfe r °¥ pYrBighis E’Afhmnymnq:\msomu&é Wittowateg andexdfbiws 1)
“%St%?ﬁ“%‘-"?e% BBt e el Ry A0 WER LR i e

drieg qvenvandtydnogs seskium slfate end cepErastdits droess; Mhglkbmpdiie
wag%éﬁ fs{ﬁ'ﬁie%§' it Sl?rn;nr tgreagh)t/ &lu%ci’/ \Qﬂ%ﬁ' ?% methanol in
dichloromethane with a 30:1 silica ratio) to obtain the title product (32.6mg,
0.092mmol, 14% yield); LCMS; m/z 353.47, found 354.3 (M+1); '"H NMR
(400MHz, CDCL3) 8 3.92 (s, 1H), 1.59 (s, 2H), 1.76-1.78 (m, 1H), 1.93-2.00 (m,
1H), 2.28-2.30 (m, 1H), 2.52-2.55 (m, 2H), 2.67-2.74 (m, 1H), 2.84-2.91 (m, 1H),
3.11-3.15 (m, 1H), 3.20-3.27 (m, 1H), 3.66 (s, 3H), 3.73-3.77 (m, 1H), 3.91-3.92 (m,
2H), 6.81-6.84 (m, 2H), 7.07-7.09 (m, 2H), 7.16-7.29 (m, 5H).

[000183] Step 2:
3—[(S)-2-(4—Benzyl-phenoxymethyl)—pyrrolidin-l-yl]-propionic acid HCl salt:
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and the residue was taken into ethyl acetate (200nlL)
and washed with 0.5N HCO (50nL). The ethyl acetate
was then washed wi th aqueous sodi um bi car bonat e
(100M.), brine, dried over sodiumsulfate and
concentrated to dryness to obtain the title product
(17.55g, 0.049npl1, 99%ield); M5, mz 355, found 356
(M+ H. 1H NWR (400|\/Hz DVSO- d6) 6 1 28 (s, 9H,

3-8 (4B engijrmelyippyadain FfPorBignit gty ey
(327 6ﬁ11§ d@QZnﬂmﬁ) Was éﬂd):d to/a soBut{ofd,of Hl}f&;dﬁc ) 2 DioxaAOA1H 2L).

Thessacgor( Wesu 31601 G0t Hh TS NREHR YiRg conpemtEated o sevmestandy o
dn’éb{ hﬂ Evaahd ob& d: sDOCY The R81d8E wadhtrRorkel Wil et R abd 0

98mol ) was taken into anhydrous dinethylfornmam de

dl‘l@d @rrpvide the didlg peasiuct(18meg; 0.0 Hi68previeldl #QMS 9B um

g T et ap b 36,0197 187

(ni, hEY) 1t9sat.96int,d E351.99-Dde (45 15, 2.20¢23)5 @n,(ITD] 21802: 86 (m,

qu yet hyl) -1- ylic ac
et EB 0 BE: d il Irhad S5 8 1 G bk B mﬂ)
6. %ﬂmﬁ(@yss dj 778 by b0y In@aises, A 20mhd (anztipdded (4, Q
reacti on dropvvl se over 5 mn. The reaction was eat ed
at 75 Cfor 12 h. The reaction was quenched with
Eg@g&p khkrogen atnosphere. The m xture was
log@s?];cte WIL?EB ethyl acetate (3x). The ethyl acetate
was washed with brine, dried over sodium sulfate, and
concentTrFﬂtsglg to dryness. The crude product was
purified by flash chromatography (20:1 silica ratio,
eluted with 10% et hylol acetate in hexane) to obtain

r oduct Zg 7. 88mm| 79% vyield); M

nd 384 S NMVR (400MHz, DMSO- d6)

/ N (s 1H) 1.89-1.92 (m 3H), 2.26
(s, 3H) . (s, 2 ), 3.86 (s, 1H), 4.00-4.06 (m
2H), 6.81-6.83 (m 2H), 6.91-6.98 (m 4H), 7.13-7.15
(m 2H). [000192] Step 5
(S)-2-(4-p-Tol yl oxy- phenoxynet hyl ) -pyrrolidine
(S)-2-(4-p-

[000185] Step 1:

[(S)-2-(4-Benzyl-phenoxymethyl)-pyrrolidin-1-yl]-acetic acid tert-butyl ester:
(S)-2-(4-Benzyl-phenoxymethyl)-pyrrolidine (200mg, 0.658 mmol) was taken into
DMF (2mL), and t-butylbromoacetate (141mg, 0.724mmol) was added, followed by
potassium carbonate (182mg, 1.317mmol). The mixture was heated to 60 °C and left

to react overnight. The mixture was diluted with water, and extracted with ethyl
acetate (3x). The combined ethyl acetate layers were washed with brine, dried over
sodium sulfate, and concentrated to dryness. The compound was then purified by
flash chromatography (eluted with 0.5% methanol in dichloromethane with a 40:1
silica ratio) to obtain the title product (161mg, 0.423mmol, 64% yield); LCMS; m/z
381.52, found 381 (M); "H NMR (400MHz, CDCl3) & 1.45 (s, 9H), 1.66-1.73 (m,
2H), 1.79-1.85 (m, 2H), 1.99-2.06 (m, 1H), 2.63-2.69 (m, 1H), 3.18-3.22 (m, 2H),
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t ol yl oxyphenoxynet hyl ) -pyrrolidine HC :
(S)-2-(4-p-Tol yl oxy- phenoxynet hyl ) -
pyrrolidine-1-carboxylic acid tert-butyl ester (3.02g,
7.88mvol ) was taken into 4M HCO in dioxane (l1Om) and
reacted at roomtenperature for 12 h. The m xture was
concentrated to dryness to obtain the title product
(2.35g, 7.35mml, 93%yield); NB niz 320, found 284

o A O RS o Rl 3 S d s B

682(9,8f=2838”s2(ﬂn7md,J£83721({)S71SH)27(% 3@, 3.24 (m 2H),
3.86-3.92 (m 1H), 4.10-4.15 (m 1H), "4.20-4.24 (m
1H), 6.82-6.84 (d, J=8.0, 2H) 6.99-7.0 (m 411),

[oo?ué@] gtggz (d, J=8.0, 2H), 9.34 (s, 1H). 83 [000193]
37 CHo 0 o N O- [000194] Step 1

(S}2f((1§)enylﬂrhepomgthmwpmdmemmqu aqig A sadl: n- 1- 1 |

[ '25%‘\'2@"](‘?1'3’% ?#" enoxy rreyllluﬂfe)hcﬁﬁlndrtﬁ Pyyhgster (30me,
0-0(79)311320 1)(whas raezldseﬂdblwsomﬂﬂn eﬁmﬂut > ombdryic )aclgymd t@iﬁmleufrdiﬁethme él 3,
.25mml ),, was . taken i i me or mani de
P henckiof VES P 4.0 cSpmacr e By T MR Mo
cométieded th dryreymdlilyied @i A6sduthii ovaf 2808¢ eTﬁg’fE@ﬂge was
The reaction was heated at 60 C for 12 h.

it i dir Y] Sise SRcHTE 0 P, ot e miiee (6 a9 674

e s e o NIy oh ot (RS Topd {25
(48! xléMﬂQsd@)a'ﬁfshwh&Bt(m o), he6- 2005(&11 jﬁ;)ez 19-2.25

<mmé’é£%s+%§% ettt S8 280 SR e g v G,

6.884690n (e} L6 & 2HY, 1 207.21 $in| KR 712617.29 (ngREh.d Wi th
5%ret hanol in dichloronethane) to obtain the title
product (348nmg, 0.875mvl, 70%vyield); M5, mz 397,

[000087) CERABIPLE 37
0]
/I::j/ 7:::]\ NC
e

[000188] Step 1

1-methoxy-4-(4-methylphenoxy)benzene: 4-methoxy phenol (18g, 0.145 mol) was
taken into anhydrous dioxane (250mL). 4-iodotoluene (47.42g, 0.217mol), cesium
carbonate (94.49g, 0.29mol), N,N-dimethylglycine HCI (1.97g, 0.014mol), and
copper iodide (0.966g, 0.005mol) were added to the solution. The reaction was

heated to 90 °C for 12 h under nitrogen, with mechanical stirring. The reaction was
concentrated to dryness and the residue was partitioned between water and ethyl
acetate. The aqueous layer was washed with ethyl acetate (4x). The ethyl acetate
was washed with brine, dried over sodium sulfate and concentrated to dryness. The

crude product was purified by flash chromatography (10:1 silica ratio, eluted with
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(M+ 1) ;'"H NWR (400MHz, DVMSO-d6) S 1.13-1.16 (m 3H),
1.58-1.71 (m 5H), 1.89-1.94 (m 111), 2.15-2.36 (m
7H), 2.76-2.85 (m 2H), 3.03-3.04(m 1H), 3.70- 3.74
(m 1H), 3.84-3.88 (m 1H), 3.98-4.03 (m 2H), 6.82
(d, J=8.4, 2H), 6.92 (s, 4H), 7.14 (d, J= 8.6, 2H).
[000195] Step 2

(S) 2- (4- p-Tol yl oxy- phenoxynet hyl ) -pyrrolidin-1-yl]

3‘%235 A5 51515 el RBle A il Popctags B F08P 4097 ofeseist
ded)aéHQﬂv[Rt(hUd MeE! BMIGASTD2.260s, %gﬁa oxgh g‘s?‘t& Ve m%‘é 0

a mxture of concentrated HQ 'an
2H} 694 atil) 3l 4vds/~3H3d at 60 C for 5 h. The reaction
was concentrated to dryness under vacuum and then
dried in a vacuumoven at 50 C for 12 h. The title
[009189%uStep 284 (346ny, 0.853, 97%yield) M5, mz 405.92,

DVBO-
415 R0y Shebl: 1y gl Rencueions (31508, Gl qmeD
wad tken i@ amhy(imus ditAlbronZet@re 21 _} gxr?% Enlxtl]:t% Wit céol%g _t& ms

C( EDPBW tﬂbf.??ﬂdf @% glégno %Ol)en guhysiros d(oilﬂormﬂms: (9@0an4
waé Hddeﬂ |TB theZ'ealeﬁor? dr%ﬁms@ @verzﬂd)mml Q‘hg’ lr’eag)ﬁo_rlo\%@llgeyg%%? %?@}br

2 h[ MW %eg to warm to room temperature overnight. The reaction was
- - - phenoxynet h rro
o b A B SO R ATEL
dryps)saad the-residu@thiemantp enhdoryhe thivesn Ghy pEL s ddpRied e Lg ﬁth'the
SOdlglﬁQ gmﬁll‘btorr%t& ZW%% o e%&%‘ﬁﬁg@lﬁ glﬁe% a%g ft}ﬁ/e arq?lgc?us layer was )
waskte( SviffrdicHofureraytharde (B2 | ThelceRbinb 4fnic QayL&ARIR WasiRSwith
ad to t

water & 9 brine ( Px? and concentrated to dryness to obtain the title product(18.29g,
0.091mol, 83% yield); LCMS; m/z 200, found 199 (M - H). 'H NMR (400 MHz,

DMSO-ds) 8 2.25 (s, 3H), 6.74-6.85 (m, 6H), 7.10-7.13 (m, 2H), 9.28 (s, 1H).

[000190] Step 3
(S)-2-(To]uene-4-sulfonyloxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester: (S)-2-Hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (10g,
0.05mol) was taken into anhydrous pyridine (SImL). The reaction was cooled to 0
OC and p-toluenesulfonyl chioride (10.42g, 0.055mol) in anhydrous pyridine (25mL)
was added dropwise over 10min. The reaction ran at 0 °C for 2 h. and then allowed
to warm to room temperature overnight. The mixture was concentrated to dryness
and the residue was taken into ethyl acetate (200mL) and washed with 0.5N HCI
(50mL). The ethyl acetate was then washed with aqueous sodium bicarbonate
(100mL), brine, dried over sodium sulfate and concentrated to dryness to obtain the
title product (17.55g, 0.049mol, 99%yield); MS; m/z 355, found 356 M+H). 'H
NMR (400MHz, DMSO-d6) 8 1.28 (s, 9H), 1.72 (s, 3H), 1.90 (s, 1H), 2,42 (s, 3H),
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m xture foll owed by potassium carbonate (364ny,
2.43mmol ). The reaction was sealed and heated at 60 C
for 24 h. The mi xture was then cooled to room
tenperature and partitioned between ethyl acetate and
water. The water |ayer was washed with ethyl acetate
(3x). The conbi ned ethyl acetate |ayers were then
washed wth brine, dried over anhydrous sodi um

5.kt gt SRR 8RGO 86 y-810 FE G ©

J=Bloagh).chromat ography (20:1 silica ratio, eluted with
40% et hanol in dichl oronmethane). The overlap from
the. purification was repurified by silica gel flash

[omﬁyﬂrrg{e?g;raphy (20:1 silicaratio, eluted with 1%
nmet hanol i n di chl or onmet hane fol | owed by 5% net hanol in

(S)-thpordylexyrahenoxymetiyl)apyrrolidiné-i ichebquylic eitl tért DUy,
estiyl ooty it bhenPloart Suimby afakhiee ifnd Sttt o5 1. g6
dm%];)ﬂlf@m;(nnie (@6nL) andjcaergd gﬂ% Scm ALV ﬁ)gp@élo%gﬁgo%lg‘](l 1H),
bydiige 032651 e W adfp porkmase sVGh 1 s e reisgnoes bept
at (g fdiéug],mlgzmﬁ&gédhea&&% 35 °CHdk 15 i 2(Sh-BErofddhne-4H -

e
sul[? %% sthyl) Ifyambﬁmewl wapREinagid tsrdmad pater (4y26k, Pydmuwbl)d
wak Biledsi Yk adif AR 1 o?m&ﬁxd§: (Z%mLﬁ?OX and added fo thescaction i

{(9-2-14- (‘4-é%ﬂ or o-"phenox
dropwiseypvpr ?)mpyﬂ)e rejation mas heated 'cﬂ 78i° 6rfer Kﬁ]Q?ﬂg:, reaction was

quc% gr azi ne hygﬁ%{ E&@%‘ i }%%El Irﬁuxédé%wﬁ%ﬂ%.“edfﬁ’éth

ethylemtateo(ax) dPheatthyl ecatate mwesrhad with biae, &##4d bver §08ium
e was filtered and concentrated to

t
sulfgf b Shofisued § diten The Gk auadog IARTARAEY Besh f | ed
chrbiafolsrphy §10:1 SificSatie) BRIt QDK AP IPO%(eﬁQ»l Aceta?té I tfeﬁaﬂﬁ%@d%m

eluted with 20% net hanol in di chl or omet hane

the fjtle Rrodyatsd Rent 88mmob 39% yisldaMd$; miz383 nfovmd 364 (M + H);

N N SO A TP 9150 AT 1 5 by 226

(s, BIR3 (XS NAHE), 3.8BKASCHY @)00SE.06 fn, RHHAS.6 196,83k, 211), 5311698
9%?'361]5.((%5’;-2 . (2m50_1;|) 522( rln4 iH)19 (2m57 %H)77 (m
1H), 2.89-2.91 (m 1H),
[000192] Step 5
(S)-2-(4-p-Tolyloxy-phenoxymethyl)-pyrrolidine (S)-2-(4-p-
tolyloxyphenoxymethyl)-pyrrolidine HCI: (5)-2-(4-p-Tolyloxy-phenoxymethyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (3.02g, 7.88mmol) was taken into 4M
HCl in dioxane (10mL) and reacted at room temperature for 12 h. The mixture was
concentrated to dryness to obtain the title product (2.35g, 7.35mmol, 93% yield);
MS; m/z 320, found 284 (M - 36 HCI) ;'H NMR (400MHz, DMS0-d6) & 1.70-1.78
(m, 1H), 1.87-1.94 (m ,1H), 1.96-2.01 (m, 1H), 2.08-2.14 (m, 1H), 2.27 (s, 3H), 3.17-
3.24 (m, 2H), 3.86-3.92 (m, 1H), 4.10-4.15 (m , 1H), 4.20-4.24 (m, 1H), 6.82-6.84
(d, J/=8.0, 2H), 6.99-7.0 (m, 4H), 7.15-7.17 (d, J=8.0, 2H), 9.34 (s, 1H).
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3.03-3.07 (m 1H), 3.17 (s, 2H), 3.73-3.76 (m 1H),
3.91-3.94 (m 1H), 4.08 (s, 1H), 6.92-6.94 (m 21-1),
6.98-6.99 (m 4H), 7.37-7.39 (m 2H). [000199] Step 3
N-(3-{(S)-2-[4-(4-Chl oro-phenoxy) - phenoxymnet hyl ] -pyrro
lidin-1-yl}-propyl)- acetam de HCL: 3-
{(S)-2-[4-(4-Chl or o- phenoxy) - phenoxynet hyl ] -pyrrolidin
-1-yl} - propylam ne (50nmg, 0.139mmol) and

Di i sopropyl ethyl amne (26.9ng, 0.208mmvl) were taken
into dichloromethane (2 m ). Acetic Anhydride

loé(ﬁg?ﬁwLé Qmml) was then added to the reaction

€ reaction was left at roomtenperature
for 24 h. The m xture was then partitioned between
sodi um bi car bo e (qﬂ) and dichl oronmet hane. The
aqueous | ayer ed wi th dichl oronethane (3x).
The conbi ned organi{c~bayers were washed wi th brine,

odiumsul fate, and concentrated to
/d[:fﬁ;s crudg conpound was purified by flash
siMca ¢ ro@)t}qrc_?hy (40:1 silica ratio, eluted with
5% net hanol in dicHl oronet hane, followed by 10%

met hanol in dichloronethane). The pure product was
then taken 86 into 4M HC1 in dioxane and |eft at room

[00@19P E ISadpUl € f or 3 h. The mxture was concentrated to
Sy BTRB oy pep e bl Sugaldifa b Sl el sl
(SR AT Moz y-phbvickdysithylp p durdlidnd)S)-2AW-p/ H) 2 20-2.27
Tcg;?gyy%@ﬁéox%pb%&yb @gr_oildglg %40%;3&31 ,_7,5@@0@)5 wagtaien 1?1t054_
dlﬁleﬁigrf( it 1@%4&9)002 é—fﬁ)&é(l%ﬁﬁplﬁﬁlte éi 9%9gi ﬁsénlmcﬁ)”'eva@ahh}d
followed by potassium carbonate (346mg, 2.5mmol). The reacuon was heated at 60
%C for 12 h. The reaction was then cooled to room temperature and partitioned
between water and ethyl acetate. The aqueous layer was washed with ethyl acetate
(3x). The ethyl acetate was washed with brine, dried over anhydrous sodium sulfate,
and concentrated to dryness. The crude product was purified by flash
chromatography (20:1 silica ratio, eluted with 5%methanol in dichloromethane) to
obtain the title product (348mg, 0.875mmol, 70% yield); MS; m/z 397, found 398
(M + 1) ;'"H NMR (400MHz, DMSO0-d6) & 1.13-1.16 (m, 3H), 1.58-1.71 (m, SH),
1.89-1.94 (m, 1H), 2.15-2.36 (m, 7H), 2.76-2.85 (m, 2H), 3.03-3.04(m, 1H), 3.70-
3.74 (m, 1H), 3.84-3.88 (m, 1H), 3.98-4.03 (m, 2H), 6.82 (d, J=8.4, 2H), 6.92 (s,
4H), 7.14 (d, J= 8.6, 2H).

[000195] Step 2

4-[(S)-2-(4-p-Tolyloxy-phenoxymethyl)-pyrrolidin-1-yl}-butyric acid HCI: 4-[(S)-
2-(4-p-Tolyloxy-phenoxymethyl)-pyrrolidin-1-yl]-butyric acid. ethyl ester (348mg,
0.875mmol) was taken into a mixture of concentrated HCI and Dioxane (1:1, 3mL).
The reaction was heated at 60 °C for 5 h. The reaction was concentrated to dryness

under vacuum, and then dried in a vacuum oven at 50 °C for 12 h. The title product
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O

NCH C I: [000201] Step 1

2-(3-{(S)-2-[4-(4-Chl or o- phenoxy) - phenoxynet hyl ] - pyrro
lidin-1-yl}-propyl)- isoindole-1, 3-dione:
(S)-2-[4-(4-Chl oro-phenoxy) - phenoxynet hyl ] - pyrrolidi ne

(200ng, 0.658mmol) was taken into anhydrous DWVF (2nl)
in a nitrogen flushed 20 nL vial.
N- ( 3- Bronopr opyl ) pht hal i m de (194ng, 0.724mmo1l) was

R 5 Tl 1S: i 4L g Hp - SRRV ERRRCE

Id6¥81 H8-1. %, 11US022. WA B {312 0 021 8 nd,, QA HH, 200N
G@é“rr%%%%?&%ﬁhh%é}ti@’ %é?mgzem nﬂgtﬁ%gsgzgg(t at I(;I') and

(s, BHD,r36-THQ (maltB) 3118436 (wa 8H), RedTHb 40 @t V43 A, 4Hp

e Lned aten | r
S Sk Iy FRTR Rl e Sl B G L B B bt 7
(mS2HDf, 20.85 (& 1HY).ered, and concentrated to dryness. The
resulting residue was then purified by silica gel
flash chromatography (20:1 silica ratio, eluted wth

[oeka96VekramaLE 8§ di chl oromet hane). The overlap from
the purification was repurified by silica gel flash

chromat ography (20:1 silica ratio, eluted with 1 %
met hanol in dichl oronmetpane foll owed by 5% net hanol in
di chl oronet hane) to obt aﬁ/the title product (198ny,
403mml, 61%; MS; nmz 4 (M; 1H NVR (400M8,
DVMSO-d6) 6 1.5 - 1.67 ( 3H), 1.75-1.82 (m 2H),
1.86: 1091 1H), 2.23-2.14 (m 1H), 2.34-2.37 (m
r .72 3 (m 1H, &4489-2.94 87 (m 1H),
02-3. 06( H) 3. 68-3. (m 3H), 3.88-3.91 (m
H) >~ 6.89-6.98 Pm/%oog 7.38 (d, J=9.2, 2H),
7.82-7.85 _zﬁm 4H) . | 202] Step 2
3-{(S) - PAPIPICh| or 0- phenoxy) - phenoxymet hyl |- pyrrolid
in-1-yl}-propylam ne: 2-(3-
(S)-2-[4-(4-Chl oro-phenoxy) - phenoxynet hyl ] -pyrrolidin
[000199) Bteprlopyl ) - i soi ndol e- 1, 3-di one (197ny,

2-8’-{‘%&)§ - -t4)-ChY(\)’ar(§-ph%1ll<oexr§')-ipﬂEfox%tem%yrggl%}l-’l-ﬂy-%ropyl)-
isoindole-1,3-dione: (S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidine
(200mg, 0.658mmol) was taken into anhydrous DMF (2mL) in a nitrogen flushed
20mL vial. N-(3-Bromopropyl)phthalimide (194mg, 0.724mmol) was added to the
mixture followed by potassium carbonate (364mg, 2.43mmol). The reaction was
sealed and heated at 60 °C for 24 h. The mixture was then cooled to room

temperature and partitioned between ethyl acetate and water. The water layer was
washed with ethyl acetate (3x). The combined ethyl acetate layers were then washed
with brine, dried over anhydrous sodium sulfate, filtered, and concentrated to
dryness. The resulting residue was then purified by silica gel flash chromatography
(20:1 silica ratio, eluted with 40% methanol in dichloromethane). The overlap from
the purification was repurified by silica gel flash chromatography (20:1 silica ratio,
eluted with 1% methanol in dichloromethane followed by 5% methanol in
dichloromethane) to obtain the title product (198mg, 403mmol, 61%); MS; m/z 491
(M); 'HNMR (400MHz, DMSO-d6) § 1.5 — 1.67 (m, 3H), 1.75-1.82 (m, 2H), 1.86-

85



hydrazi ne hydrate (25ng, 0.504mvl) was added. The
reaction ran at room tenperature for 24 h. The
reaction mxture was filtered and concentrated to
dryness under vacuum The crude product was purified
by flash silica chromatography (40:1 silica ration,
eluted with 20% net hanol in dichloronethane, with a
wash consisting of 20% net hanol, 1% amoni um

hydroxi de in dichloronethane.) to obtain the title

1.9p (g Ud), 2(1324Hg(m, .8 2237 (uAH), %2 23 AR 41D (A§9-2.5¢4

mglfD, 38065 T S0 00 %}ﬁf’ﬁéé‘ 34 g yebbag s i of5,

7.38(8Y=2.236H), M8211B5 (R, /- 2. 52 (m 1H), 2.57-2.77 (m
1H), 2.89-2.91 (m 1H), 3.03- 3.07 (m 1H), 3.17 (s,
2H), 3.73-3.76 (m 1H), 3.91-3.94 (m 1H), 4.08 (s,

[001;@37] 6e93- 6.94 (m 21-1), 6.98-6.99 (m 4H),
000203] Step

3-{@)(23[4{-(459311lzr(rnhf@%?’l?xﬁ%ﬂ’dﬂwyrbﬂ%’bQy’ﬂ%?ﬁ%”]‘a‘ﬂwr 0
25! )% . bt i) BRERAGRRI N AAAGTS. 143] propy)-

2- [4 oro- phenoxy) phenoxyne

isopdpleel, 3-dione (LL9>7tn}g, PAdPymabi wes telsmripto Imeﬂlaglghéﬁl&) and
t ak

iy PR YR (EHIRLD SO0,y b T Bl W 2 (€1
tentperatili@ f62 2rtd THeareamtibf orixthrechusdilietd ah0 cod@ntrated to dryness

. 166l dded. dr __Thean.
unfis ARG MreTHERroL st eroy Ay Hee Bes SV g
silfc® Eau%ﬁ ékl)utea Wg;h ED‘:Gtm%tBaﬂ)w& cgblﬂ&oﬁﬁﬂiahé Ivﬁﬂﬂdwmw_?ﬁﬁstmg

sodi um bi car bonat e a a orao n
of 2Qf(earatianph e aypani iy e e gl&ﬁ@iﬂﬂ%#@ﬁ%@? ﬁéaﬂa g%?)“ﬂe
prcigﬂl g@g ORI A2NRE); | REShT, Y GHVAENadRdIMBE] e,

r sodi um sul fate and concentrat ed to

DMS@F&é&é.l SHhé4cmu td), dcﬁ%pb%ﬁnvﬁ@ bB3-L Pk, bED, 24 1dsh19 (m,

gl EESSEA A A0 st

e b e B b Suct yas ther s dken | o 4M HCL 1

6-%@%%2&9d6gﬁﬁ t(@’mgigtﬂ ?3é§66m;i'{)enperature for 3
h. The m xture was concentrated to dryness under

vacuumto yield the title product (5.2ng, O A nmol,
[060189) StpGVB, mz 439 (mof free amine); 1H NWR

N-(3-{(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidin-1-yl}-propyl)-
acetamide HCI: 3-{(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidin-1-yl}-

propylamine (50mg, 0.139mmol) and Diisopropylethyl amine (26.9mg, 0.208mmol)
were taken into dichloromethane (2 ml). Acetic Anhydride (0.016mL, 0.166mmol)
was then added to the reaction mixture. The reaction was left at room temperature
for 24 h. The mixture was then partitioned between sodium bicarbonate (aq) and
dichloromethane. The aqueous layer was washed with dichloromethane (3x). The
combined organic layers were washed with brine, dried over sodium sulfate, and
concentrated to dryness. The crude compound was purified by flash silica
chromatography (40:1 silica ratio, eluted with 5% methanol in dichloromethane,
followed by 10% methanol in dichloromethane). The pure product was then taken
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(400MHz, DVBO-d6) 1.80-1.88 (m 1H), 1.92-1.97 (m
3H), 2.02-2.10 (m 11-1), 2.20-2.27 (m 1H), 3.03 (s,
3H), 3.05-3.14 (m 2H), 3.15-3.32 (m 2H),
3.45-3.51(m 2H), 3.64-3.72 (m 1H), 4.205-4.33 (m
2H), 6.93-6.95 (m 2H), 7.07 (s, 4H), 7.39- 7.41 (m
éH). [1000204] EXAMPLE 40 OyN N ON C o [000205]

t ep

intol gy M Fics s SN R aonk S aRro AT A bk v 0!
con{:én%)atea16 aq&aéss@ah@rv@clﬁinewgmﬂmamwmt (22irg; pPFmodol,di n

36780 LM SRR B ) St trangl N B TAO A SR L)

a ’ i t r i}
5 1853 03 - A, 262 ﬁiﬁuﬁg%%‘i‘ﬁaﬂﬁﬁhﬁ?’? T e 5
3.5D(mAH) A28 e 38d(in, 2H . 88(d, Bk 6881666 (Wi, 2H).SL0fy(s, 4R 8838t e
€ conbi ned organi c |ayers were washed
7'4{7\;( hﬁﬁ%?ﬁg% dﬂ%ed over sodium sulfa%/e, and
cgncentra¥ ed to dryness. The resulting residue was
then purified by silica gel flash chronatograph
[009%‘29]1 $atio, eluted with a gradient gf 20/3/
nmet hanol in dichloronethane to 10% net hanol in
di chl oronet hane) to obtain the title product (101lny,
469 ; LCMS5; mz 405 (R/H) 1H NVR (400MHz, DWMSO-d6) 8
151166(m 3H), ATEB-1.74 (m 2H), 1.76 (s, 3H),
(m 1H), 2‘142 21 (m 1H), 2.29-2.35 (m
m 1H) 2-2.89 (m 1H), 3.03-3.08 (m
, 3.90-3.94 (m 1H), 6.93 (d,

= 8. 8, 2H) 69 s, 7.38 (d, J=9.2, 2H), 7.77
(s, 1H). 89 [000206] EXAI\/PLE 41

[000201] Step 1
2-(3-{(S)-2-[4- (4-Chloro-phenoxy) -phenoxymethyl}-pyrrolidin-1-yl}-propyl)-
isoindole-1,3-dione: (S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidine
(200mg, 0.658mmol) was taken into anhydrous DMF (2mL) in a nitrogen flushed 20
mL vial. N-(3-Bromopropyl)phthalimide (194mg, 0.724mmol) was added to the
mixture followed by potassium carbonate (364mg, 2.43mmol). The reaction was
sealed and heated at 60 °C for 24 h. The mixture was then cooled to room
temperature and partitioned between ethyl acetate and water. The water layer was
washed with ethyl acetate (3x). The combined ethyl acetate layers were then washed
with brine, dried over anhydrous sodium sulfate, filtered, and concentrated to
dryness. The resulting residue was then purified by silica gel flash chromatography
(20:1 silica ratio, eluted with 40% Methanol in dichloromethane). The overlap from
the purification was repurified by silica gel flash chromatography (20:1 silica ratio,
eluted with 1% methanol in dichloromethane followed by 5% methanol in
dichloromethare) to obtain the title product (198mg, 403mmol, 61%); MS; m/z 491
(M); 'H NMR (400MHz, DMSO-d6) 8 1.5 — 1.67 (m, 3H), 1.75-1.82 (m, 2H), 1.86-
1.91 (m, 1H), 2.13-2.14 (m, 1H), 2.34-2.37 (m, 1H), 2.72-2.73 (m, 1H), 2.89-2.94
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CIHN.,, N [000207] Step 1
(R)-2-[ (4-Benzyl - phenyl am no) - net hyl ] -pyrrolidine-I-ca
rboxylic acid tert-butyl ester: To a solution of
4-benzyl aniline (200 ng, 1.1 mol) in dichl oroethane
(

1.5 nlL) was added a sol ution of
N- (t-butoxycarbonyl)-D-prolinal (239 ng, 1.2 nmmol) in
di chl or oet hane (1 5 rrL) at 0-5 'C. Sodi um
triacetoxyboroh 393 ny was added
(my S5 B R0 S 470 Rt Des 885 ML (55 Ly 6.3 49RiFbIoR.
7.3804, ﬂg:@lzq?oyeg@qrgg(&,lﬂqj_) was added dropw se, over a

per1 od mn at The reaction m xture was
stlrred at 0-10 OC for 3 h. The m xture was dil uted
IO%ﬂ ﬁ] rated aq NaHCO3 and extracted with
or hane Organic |layer was dried over anhy.

-e4wd3hldro mhmm-phmmmpﬂynrnlldﬁaeluﬂ}-q?oMimhﬁle
h t h ilic e
2- ér@é)é Ul s menbirit et sttt O 240
lsdﬁmoéesﬁ %dllor[eg | b. 4531@?10% was tlakean mtozmetlhanotl g2n|1L) and
enzyl - phen rraolidin me am ne:
hYéfaﬂPﬁ By ﬁf&g 2 fi?%@étt(’é)pvea{s addedy o' hﬁjea%wgzap q%mﬂn} was
terRAgiREreM 340h. Tﬁb AR naxiuk ms)ﬁ@eaai dold@oh&atthtbd Riryness

m xture was stirred at rt for 3 h. The sol vent was
undenygeuan.i Fhecradeprodnchyespurificd bytflash silicaghsetngographyy(40:1

e B s,
of 2@Budthanol, d98eminBhiGnIFdRXide' ikdidvRrorhetBahe iy obtEVEE (itF)
proypt (a3 imal o) S sins 61 (8 ‘BBl ABpB.
d6)1$+)1,5 3, 56%11,3116)7 1(5811. @F&n 3?1) 71984 1394%&-1') 1}%) 8.183. mmmam J=

2.25:2536 .30 02150 G, 18, 8592, T, 6085291 kg, 18D 3.03-
307400289 5. FEMINE3 43-3. 76, 15), 3.91-3.94 (m, 1H), 4.08 (s, 1H), 6.92-

6.94 (n, 2H), 6.98-6.99 (m, 4H), 7.37-7.39 (m, 2H).

[000203] Step 3
N-(3-{(S)-2~[4-(4-Chloro-phenoxy)-phenoxymethyl}-pyrrolidin-1-yl}-propyl)-
methanesulfonamide HCI: 3-{(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-
pyrrolidin-1-yl}-propylamine (50mg, 0.139mmol) and Diisopropylethyl amine
(26.9mg, 0.208mmol) were taken into dichloromethane (2ml). The reaction was
cooled to -10 °C and the sulfonyl chloride (0.013mL, 0.166mmol) was added
dropwise over 5 minutes. The reaction was left to slowly warm to room temperature
for 24 h. The mixture was then partitioned between sodium bicarbonate (aq) and
dichloromethane. The aqueous layer was washed with dichloromethane (3x). The
combined organic layers were washed with brine, dried over sodium sulfate, and
concentrated to dryness. The crude compound was purified by flash silica
chromatography (40:1 silica ratio, eluted with 2% methanol in dichloromethane, 5%

methanol in dichloromethane, and 10% methanol in dichloromethane). The pure
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LJ % NN [000210] Step 1

(R)-2-[ (4- Phenoxy- phenyl am no) - net hyl ] -pyrrolidine-I-c
arboxylic acid tert- butyl ester: To a solution of

4- phenoxy aniline (100 ng, 0.54 nmol) in

di chl oroethane (1.5 nL) was added a sol ution of

N- (t-butoxycarbonyl)-Dprolinal (118 ng, 0.594 mmol)
in dichloroethane (1.5 nmL) at 0-5'C. Sodi um

t.riacet.oxyhoroh ' 1 0
profis 6 P R T s IR e e D o 5838 et
fordite m}%rﬂ?ﬁigawgs éoncartjatedas dm_lr_idssdmdero/;ammn to yivldrthegtitle

o] mn -H e acti.on nixtu
roegti(s Seneng Slmmgl Te89Rp LOME; mpaab (s nr apes T NI 4
(400MEy, PAISO RIS 1.884, d*d&(hp@;) qryi pm (IﬂC3Tl—)d202m0 (m, 1H)

di chor omet hane. ani ¢ over

2 I IS (50PN A0S (o BB 20 GBudtEh 345 gk

C t h -
20y, S48 18 o b 285 4B BNOMER BN 4 GEBEDY7 BT Lo 880,996 o1
7.40dm, 2BY9 ; MS;, mlz 369 (M+ H) . [000211] Step 2

(4- Phenox) - phenyl ) - (R) - 1- pyrrol i di n- 2-yl net hyl - am ne:

To the product fromstep 1 (155 ng, 0.42 mmol) was
[ooodogdEXMNHALE 40 di oxane (6 nl) and the resul ting

m xture was stirred at rt for 3 h. The sol vent was

renoved in vacuo to obtain the product as a solid
(135 ng, 949 . Theo§%hid was dried under vacuum oven

at 50 C for 15 h ; mz 269 (M+ H: LCMS (W)
99 6% Elenental a ysis: Calc C 59.83 H6.50 N

059 H6.55 N 7.97. 1H NMR (400 Mz,
6) 4N1 70 (m 1H), 1.88-1.98 (m 2H),
1 3.16-3.20 (m 2H), 3.30- 3.37 (m

357(s 3.66-374 (m 1H), 6.76 (d, 2H J=
8 8 Hz), 6.88 (t '4H, J=18 Hz), 7.03 (t, 1H, J=16
7.30-7.34 (m 2H), 9.0 (s, 1H), 9.4 (s, 111). 91

m&&ggﬁg@p 1EXAI\/PLE 43 CHSJ
(3-{(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidin-1-yl}-propyl)-urea
3-{(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-pyrrolidin-1-yl}-propylamine
(196mg, 0.543mmol) was taken into acetic acid (2mL), and sodium cyonate (49mg,
0.760mg) was added. The reaction was run at room temperature for 24 h. The
mixture was quenched with sodium bicarbonate solution and extracted with ethyl
acetate three times. The combined organic layers were washed with brine, dried over
sodium sulfate, and concentrated to dryness. The resulting residue was then purified
by silica gel flash chromatography (20:1 silica ratio, eluted with a gradient of 1%
methanol in dichloromethane to 10% methanol in dichloromethane) to obtain the title
product (101mg, 46%); LCMS; m/z 405 (M+1); "H NMR (400MHz, DMSO-d6)

8 1.51-1.66 (m, 3H), 1.68-1.74 (m, 2H), 1.76 (s, 3H), 1.88-1.95 (m, 1H), 2.14-2.21
(m, 1H), 2.29-2.35 (m, 1H), 2.76 (m, 1H), 2.82-2.89 (m, 1H), 3.03-3.08 (m, 3H),
3.72-3.77 (m, 1H), 3.90-3.94 (m, 1H), 6.93 (d, /=8.8, 2H), 6.99 (s, 4H), 7.38 (4,
J=9.2, 2H), 7.77 (s, 1H).
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[000213] Step 1

(R) - 2- (4- Phenoxy- phenyl sul fanyl net hyl ) -pyrrolidine-I-c
arboxylic acid tert- butyl ester: To a solution of

4- phenoxy benzenethiol (200 ng, 0.988 mmol) in DWW (3
m) at 0-5 'C was added 60% NaH (73 ng, 1.83 mml) at
0-5 *C. The reaction mxture was stirred at rt for 15
mn at 0-5 OC. A solution of (R)-2-(Tol uene-

4-sul f onyl thyl)-pyrrolidine-I-carboxylic acid
WPWIWQQ@ (357 ng, 1 mml) in DVF (2 nL) was

added t ogigHhe above mixture at 0-5 OC. The reaction

m xture was warned to rt and then heated at 90 *C for

& e Xture was concentrated, diluted with
ur @ aq_NalO3 and extracted with et hyl acetate.

e agueouN TayerYwas re-extracted with et hyl acet at e.
The conmbi ned or'geghic |ayers were dried over anhy.
MySO4 and the solvent was renpved in vacuo to obtain
the crude m xture, which was purified by silica ge

[000283) Seapriomat ogr aphy to obtain the title product (272
lq% 719 . [000214]
Ry BeskhbRrs b e-parrgbdieeriorarbppliceidiercbutrt

e TRl ]
e T bS58 AB CAT AL DS, (b 15

mhy) yassadded meolption afN-fiputexyeabenyhald-pselinal €39 ag, A2 hweD én
1

cifipp QB ) 495 1 blloa SR BigsS he 185
mmobiwas addelffo ﬂie’ﬁerQ&%hoﬁJ—W&Bﬁ% a(cikD@lS_D Mg% 12@%@1 ° )211%8

81 1 (m
dl%hlaroe ( milsm@nwaa ﬂé’de?iﬁromvl@, avsT pRpriodyl S MimAL0ss €
kb Sy 038, B
samm&mmmactemtmchmme 4AQfgbnicNayer was dried
over anhy. MgSQO;4 and the solvent was removed in vacuo to obtain the crude
mixture, which was purified by silica gel flash chromatography to obtain the title
product (340 mg, 85%).

[000208] Step 2

(4-Benzyl-phenyl)-(R)-1-pyrrolidin-2-ylmethyl-amine: To the product from step 1
(340 mg, 0.927 mmol) was added 4M HCI in dioxane (6 mL) and the resulting
mixture was stirred at rt for 3 h. The solvent was removed in vacuo to obtain the title
product as a white solid (264 mg, 84%). The solid was dried under vacuum oven at
50 °C for 15 h: MS; m/z 267 (M + H); LCMS (UV) 99%: HPLC 98.8%. 'H NMR
(400 MHz, DMSO-dg) 6 1.61-1.66 (m, 1H), 1.84-1.94 (m, 2H), 2.04-2.09 (m, 1H),
3.13-3.18 (m, 2H), 3.30-3.37 (m, 2H), 3.57 (s, 1H), 3.62-3.67 (m, 1H), 3.79 (s, 2H),
6.63 (d, 2H, /= 8.4 Hz), 7.0 (d, 2H, J=8.4 Hz), 7.13-7.19 (m, 3H), 7.24-7.28 (m,
2H,), 8.9(s, 1H), 9.4 (s, 1H).
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*U [000216] Step 1

(R) - 2- (4- Phenyl am no- phenoxynet hyl ) -pyrrolidine-I-carb

oxylic acid tert-butyl ester: To a solution of

4- hydr oxydi phenyl am ne (200 ng, 1.08 mml) in DVF (3

m) at 0-5 OC was added 60% NaH (80 ng, 2 nmol) at

0-5"C. The reaction mxture was stirred at rt for 15

mn at 0-5 *C. A solution of (R)-2-(Tol uene-4-

sul fonyl oxynet hyl ) - pyrrolidine-1-carboxylic acid
[000209]} EXANIPIIS#2r (387 ng, 1. 09mm|) in DMF (2 nmL) was

added t q,the above mxture at 0-5'C.  The reactl on

mxture vvas warmed to rt and then heated at 90 "C for

T mxture was concentrated, diluted with
aq Na and extracted with ethyl acetate.
'- _, T a was re-extracted with ethyl acetate.

The conblned 0 nic layers were dried over anhy.
MySO4 and the solvent was renpved in vacuo to obtain
the crude m xture, which was purified by silica ge

rnomat ography to obtain the title product (289
[Oédﬁﬁf;g&? [ 000217] Step 2

(RPﬂe[ﬁ%*Ph@M{Pﬂ)ﬁniﬂama)ﬂhewyﬂrpzrsoﬂidhmﬁo&grbmﬂismciql tentri ne
g R BN of Lo B LA05M subih B1) oS

di¢hlotbethaneWh s nslt) waseddead a sdlutfonrof N-{t-bufblsgcasisdnyAD-prelmal

LT S Dbt S b BB 2,5

m%&%@é{ygﬂg S}mﬁe (1‘& Q/"(?QZ B as 2ddedqO th-a86ved iHluﬁUﬁ') ,(Acetxc

acRHp?2 ng, 054 mnlqzl) mrrl,l th_llanes((bn%u)ws dqlédldwsvglée gyerza 01
P of P> Gy efeﬂfgﬂ#ﬁ% St St e
miSeture was @luted with saturated aq NaHCO; and extracted with dichoromethane.
Organic layer was dried over anhy. MgSO, and the solvent was removed in vacuo-to
obtain the crude mixture, which was purified by silica gel flash chromatography to
obtain the title product (155 mg, 78%); MS; m/z 369 (M + H) .

[000211] Step2

(4-Phenoxy-phenyl)-(R)-1-pyrrolidin-2-ylmethyl-amine: To the product from step
1 (155 mg, 0.42 mmol) was added 4M HCl in dioxane (6 mL) and the resulting
mixture was stirred at rt for 3 h. The solvent was removed in vacuo to obtain the
product as a solid (135 mg, 94%). The solid was dried under vacuum oven at 50 °C
for 15 h: MS; m/z 269 (M + H): LCMS (UV) 99.6%: Elemental analysis: Calc C
59.83 H 6.50 N 8.21. Found C 59.69 H 6.55 N 7.97. "H NMR (400 MHz, DMSO-de)
5 1.64-1.70 (m, 1H), 1.88-1.98 (m, 2H), 2.07-2.12 (m, 1H), 3.16-3.20 (m, 2H), 3.30-
3.37 (m, 2H), 3.57 (s, 1H), 3.66-374 (m, 1H), 6.76 (d, 2H, J= 8.8 Hz), 6.88 (t, 4H,
J=18 Hz), 7.03 (t, 1H, J= 16 Hz), 7.30-7.34 (m, 2H), 9.0 (s, 1H), 9.4 (s, 1H).
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[000219] Step 1

(R) - 2- (4- Phenoxy- phenoxynet hyl ) - pyrrol i di ne-1-carboxyl
ic acid tert-butyl ester: To a solution of

4- phenoxyphenol (200 ng, 1.07 mml) in DMF (3 nL) at
0-5 'C was added 60% NaH (75 ng, 1.875 mml) at 0-5'C
The reaction mxture was stirred at rt for 15 mn at
0-5"C. A solution of (R)-2-(Tol uene-4-

0 thyl)-pyrrolidine-I-carboxylic acid
[0‘1%2%1- Eﬁ@ﬁ@ir (382 ngy, 1.074mml) in DVF (2 ni)
was addemHto the above mi xture at 0-5 *C. The reaction
mxture was warnmed to rt and then heated at 90 OC for

@( xture was concentrated, diluted with
,,INaHC(B and extracted with et hyl acetate.
e agqueou$ er was re-extracted with ethyl acetate.
The conblned o nic layers were dried over anhy.
MySO4 and the solvent was renpved in vacuo to obtain
the crude m xture, which was purified by silica gel
[000RBEYhSeehiionmat ogr aphy to obtain the title product (256

90% [000220
R4 Bhehiay bhensis anyms i avsrg et e Lyshopyhendidare: ro
buiyill Gsth :0TloI6 Eolﬁtﬁ&fﬁfﬂf-ﬁﬁn&xy hedemithidl (2oPmB09s Map1agdded

n dio and t he resul i ng mxture

D%@ L) !?tr(éél %Waﬁf @ddﬁé 50%’ NeH {Remgol .8mmoleat Ore foviBe i n

real @ity 41 B 4 B B M‘s&uﬁ%ﬁ”ﬁ'@mﬁ@@e—

4-s gm@m@ane&yn ﬁﬂ:rohdﬂl&lémbokbhc adid &&&tﬁgﬁtg% 33'715}9% (
mnlqlb m DLM?E 15 mlisvae a%dediwthyfbmae Izmqtu_re ';21(25 G.0The mgtmnm

bl oy Realhay 56 TG ATt s ool 55>
cor(cnmtrafté@, diuteq @b 23 fifratEdANRACO6 andexactdd with ethyl acetate.
The aqueous layer was re-extracted with ethylacetate. The combined organic layers
were dried over anhy. MgSO4 and the solvent was removed in vacuo to obtain the
crude mixture, which was purified by silica gel flash chromatography to obtain the
title product (272 mg, 71%).

[000214] Step2

(R)-2-(4-Phenoxy-phenylsulfanylmethyl)-pyrrolidine: To the product from step 1
(272 mg, 0.705 mmol) in methanol (3 mL) was added 2M HCl in diethy] ether (12
mL) and the resulting mixture was stirred at rt for 6 h. The solvent was removed in
vacuo to obtain the title product as a solid (135 mg, 94%); MS; m/z 286 (M + H);
LCMS (UV) 99%. 'H NMR (400 MHz, CD;0D) 8 1.73-1.81 (m, 1H), 2.0-2.11 (m,
2H), 2.21-2.27 (m, 1H), 3.08-3.13 (m, 2H), 3.26-3.36 (m, 2H), 3.61-3.64 (m, 1H), ,
7.50 (d, 2H, J=11.6 Hz), 7.35-7.39 (m, 2H,), 7.15 (t, 1H, J= 16 Hz); 6.96-7.01 (m,
4H)
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[000222] Step 1
(R) - 2- (4-Benzoyl - phenoxynet hyl ) - pyrrol i di ne-1-car boxyl
ic acid tert-butyl ester: To a solution of
4- hydr oxybenzophenone (200 ng, Inmmol) in DMF (3 nL) at
0-5'C was added 60% NaH (70 ng, 1.75 mmol) at 0-5
OC. The reaction mxture was stirred at rt for 15 mn
at 0-5 *C. A solution of
(R) - 2- (Tol uene- 4-sul f onyl oxynet hyl)

(000245 E; LEA4dar boxylic acid tert-butyl ester (358
my, Imuod) inPME (2 nml) was added to the above
rrixture at 0-5 *C. The reaction mxture was warned to

hen heated at 90 ~C for 15h. The m xture was
ce @ ed, d| ut ed with saturated aq NaHCO3 and
rac ’f"h acetate. The aqueous |ayer was

re-extracted i et hyl acetate. The conbi ned organic

| ayers were dried over anhy. MgSO4 and the sol vent

was renoved in vacuo to obtain the crude m xture,
[00W21 SYS1 purified by silica gel flash chromatography

to obtain the title product (210 , 954% . [000223]
(Rgﬂg(ﬂ-mlenylammo-phenoxymethyl)-pyrrohdme -carboxyllc acid tert-butyl

DAy SR e L T

mlWas Oéid°dbdas4d\ﬂdbm0% NaHi (80ang 2(16mni) jat msacx fhe renetfon hixnge
m xture was stirred The sol vent was

qugwammfwamart%s aé:b‘?‘éPW“P‘h@f%)@d@&!“e&%‘ " brom

ufSb i Shmictl] 30?% i INMN%OX%&%%“(% 318% 72-1. 81

1 qgmmm)-gq DMF. (39a12 vG:6 afdnd tQ e, abgv@zﬂmgt Qm C1 HIJ1¢ reaction

3, 19- 1-3.9 30 d d
iy anyiofo b e Ry 1 D0 e 15t e e iy
coi(igentrdtélc;f dlf%teg 5vHﬂ3) saturated 5% NiHC@'Lané ext%c?ed'i‘?ﬂh etﬂylfhéetZte5§9

Thg aguqoys laypy W%refe@ta ﬂs&mﬂ@tm h@ombl@d@rgmm%]
werk 8Redlover anhy. MgSOy and the solvent was removed in vacuo fo obtain the
crude mixture, which was purified by silica gel flash chromatography to obtain the

title product (289 mg, 73%).

[000217] Step 2

Phenyl-[4-((R)-1-pyrrolidin-2-ylmethoxy)-phenyl]-amine: To the product from
step 1 (155mg, 0.421 mmol) was added 4M HCI in dioxane (6 mL) and the resulting
mixture was stirred at rt for 2 h. The solvent was removed in vacuo to obtain the title
product as a solid (104 mg, 72%); MS; m/z 268 (M + H): LCMS (UV) 99%; 'H
NMR (400 MHz, CD;0D) & 1.86-1.96 (m, 1H), 2.06-2.18 (m, 2H), 2.23-2.31 (m,
1H), 3.32-3.39 (m, 2H), 3.99-4.12 (m, 2H), 4.30-4.33 (m, 1H), 6.92-7.01 (m, 3H),
7.07 (d, 2H, J=7.6 Hz), 7.16 (d, 2H, J = 8.4 Hz); 7.26 (t, 2H, J= 15.2 Hz)
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(R) - 2- (4- Phenyl acetyl - phenoxynet hyl ) - pyrrolidi ne-I-car
boxylic acid tert-butyl ester: To a solution of
benzyl 4-hydroxyphenyl ketone (200 ng, 0.94 mmol) in
DMV (3 nL) at 0-5 'C was added 60% NaH (65 ng, 1.625
mol ) at 0-5'C. The reaction mxture was stirred at
rt for 15 mn at 0-5 C. A solution of (R)-2-(Toluene-4
sul f onyl oxymet hyl ) - pyrrolidi ne-1-carboxylic acid
tert-butyl ester (334 ng, Imol) in DWF (2 nlL) was
(003484 EE4Bove mixture at 0-5 ' C. The reaction
m xture gqyas warned to rt and then heated at 90 'C for
15h. The m xture was concentrated, diluted wth
** q NaHCCB and extracted with ethyl acetate.
ag re-extracted with ethyl acetate.
e cont neﬂ/o ga |c Iayers were dried over anhy.
MySO4 and the s ent was renoved in vacuo to obtain
the crude m xture, which was purified by silica ge
flash chromat ography to obtain the title product (150
[000219] 481 MS; miz 396 (M+ H): LCVB (V) 94%
000226] Step 2 o L.
(Ry24tf, Awlm—pﬁel{oerme@ypwyrmhdmml-gaghom«w@;ertrhewy|] e
3 f t
e i D R ol (AU, 0 shme DMP (78)
0-§ €swhg addgd ﬁO%thIé (Wamgst. STSrmnhoBtat 94 €o ﬁ'herdactlo'ffmlxture

il B LE THOT 45 U oS <01 Ko nes RS- nf 2 296 (u
sulfoﬂ_?ﬂoxi'nie% ﬁ%dﬂﬁﬁcmﬂdx%&&%@c—ﬂ@es@?@z 9@15 (m

1.07dgnmad) JEPMFI% n@,)]wag pfjded o mabo@sn(xmre aH)-5 Q. 2he madipn
d_ 1H J1=.8, J 3 dd, 1H J1= 4

mifhlo wathaphsd gt of B npyef i o3k th@ Mg uisg

coir&:)m'atgd Elu%d&'&tt( Baturdtall aq BalB0G dnd &h‘.lractka vﬂﬂ?eﬂh’ﬂ hcetfte.l

1H) (s, 1H). 96 [000227] EXAMPLE 48 CI C NO
Thfa ngglayg't\@ﬁ; rg-extracted with ethylacetate. The combined organic layers

were dried over anhy. MgSO, and the solvent was removed in vacuo to obtain the
crude mixture, which was purified by silica gel flash chromatography to obtain the
title product (256 mg, 64%); MS; m/z 370 (M+H) LCMS (UV) > 90%.

[000220] Step 2

(R)-2-(4-Phenoxy-phenoxymethyl)-pyrrolidine: To the product from step 1
(91mg, 0.246 mmol) was added 4M HC] in dioxane (6 mL) and the resulting mixture
was stirred at rt for 3 h. The solvent was removed in vacuo to obtain the product as a
0il (63 mg, 95%); MS; m/z 270 (M + H): LCMS (UV) 99%; 'H NMR (400 MHz,
DMSO-ds) & 1.71-1.78 (m, 1H), 1.89-2.0 (m, 2H), 2.1-2.15 (m, 1H), 3.16-3.24 (m,
2H), 3.88-3.93 (m, 1H), 4.11-4.15 (dd, 1H JI/= 8.4 Hz, J2= 10.8 Hz), 4.22-4.26 (dd,
1H Ji=3.6 Hz, J2=10.8 Hz), 6.91-6.94 (m, 2H), 7.03 (s, 3H), 7.06-7.1 (m, 1H,),
7.34-7.38 (m, 2H)
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(R) - 2- (4-Benzyl am no- phenoxynet hyl ) -pyrrolidine-1-carb
oxylic acid tert-butyl ester: To a solution of
4- (benzyl ar ni no) phenol (200 ng, 1 nmol) in DMF (3 nl)
at 0-5 C was added 60% NaH (48 ng, 1.2 mmol) at 0-5
C. The reaction mxture was stirred at rt for 15 mn
at 0-5 *C. A solution of (R)-2-(Tol uene-4
sul f onyl oxymet hyl ) - pyrrol i di ne-1-carboxylic acid
- I ter (356 ng, Imol) in DMF (2 nlL) was
[OggglhE?QMVEgéggove m xture at 0-5 OC. The reaction
n1xt&re @las warnmed to rt and then heated at 90 'C for
15 hj The m xture was concentrated, diluted with
edy, ag NaHCO3 and extracted with ethyl acetate.
| ayer was re-extracted with ethyl acetate.
ofgani c layers were dried over ashy.
MySO4 and the sot'vent was renpved in vacuo to obtain
the crude mxture, which was purified by silica ge
- flash chromat ography to obtain the title product (169
[000322]43%p.1 [ 000229] Step 2

-[A-((R)-1- lidip=.2-vyl h -ph | ]-am
T L S e N U e e
Tomxoh@ios bf 4 Byaiokybeasoaes (10d L) 1niolf hEDI &3%1:9% 0-4¢

rrL()1 andothTe resul ti ng mxture was stirred at rt” for 3
wap added SOYONGR nf70vess 1178 meneldiat O-f G Zbateactorotmizdime wak stirred

it | \ fo [ i 2 39.. . mz. 283 (M
ot 13 RRAEHS R G pf ahzcta syl I Game b a6
pyhblidifel 1 barboBickRidert Guby estdr (358 g Ammbiy -iIZEMIﬂ-g as

400 MHz, DMBO d6) S.1.60-1.73 (m 1H), 1.87- .1¥(m
ad‘gm)to the abevesmixture gf 0-5 1. Thy repctign grrxtpre waspyarmed it and 3

’ — = 4. 16 . 1
Ly Ly e N ATH ST
aq BlaICO3 ad@ extracted wWith etBytacQatd.(Fhe adifous Baydr ¥as relddliractQy
wit%%ag'%a%g te%wg)o%nEbixA{gd orglanicl\iayeﬁs Qere dried over anhy. MgSO, and

the solvent was removed in vacuo to obtain the crude mixture, which was purified by

silica gel flash chromatography to obtain the title product (210 mg, 54%).

[000223] Step 2
Phenyl-[4-((R)-1-pyrrolidin-2-ylmethoxy)-phenyl]-methanone: To the product
from step 1 (70mg, 0.183 mmol) was added 4M HCl in dioxane (6 mL) and the
resulting mixture was stirred at rt for 3 h. The solvent was removed in vacuo to
obtain the product as a brown solid , (51 mg, 99%): MS; m/z 282 (M + H): LCMS
(UV) 99%: HPLC 98.3%; 'H NMR (400 MHz, DMSO-dg) & 1.72-1.81 (m, 1H),
1.89-2.00 (m, 2H), 2.02-2.19 (m, 1H), 3.19-3.26 (m, 2H), 3.91-3.98 (m, 1H), 4.25-
4.30 (dd, 1H JI=8.4 Hz, J2= 10.8 Hz), 4.36-4.40 (dd, 1H JI= 3.6 Hz, J2= 10.8 Hz),
7.15 (d, 2H, J=9.2 Hz), 7.54-7.59 (m, 2H,), 7.65-7.71 (m, 3H); 7.785 (d, 2H, J= 8.8
Hz), 9.4 (s, 2H)
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[000231] Step 1

(R)-2-[4-(4-Fl uoro- phenoxy) - phenoxynet hyl ] - pyrrol i di ne
-l -carboxylic acid tert- butyl ester: To a solution of
4- (4- Fl uor o- phenoxy) - phenol (200 ng, 0.979 mmol) in
DMF (3 nL) at 0-5 'C was added 60% NaH (70 ng, 1.76
mmol) at 0-5'"C. The reaction mxture was stirred at

rt for 15 min at 0-5 "C. A solution of (R)-2-(Tol uene-

4 I thyl)-pyrrolidine-I-carboxylic acid
10904’-??1%3%@@?2 (348 ny, 0.979nmpl) in DVF (2 ni)

S addedd o the above m xture at 0-5 'C. The reaction
@ was warmed to rt and then heated at 90 'C for

5 i xture was concentrated, diluted with
sat ur at ¢d _adg uchms and extracted W|th et hyl acetate.
The aqueoUs Pay S re-extracted with ethyl acetate.
The conbi ned organic | ayers were dried over anhy.
MySO4 and the solvent was renpved in vacuo to obtain
the crude m xture, which was purified by silica gel
[08023§h Steprlomat ogr aphy to obtain title the product (280

RyL@: é’ﬁe@aﬂe&r‘gﬂr@&f‘% aft: Pyrnolidinsd rarbazylic asid test-brivhe

ester:TTo k6l ﬁdsxo@m;hz UHPdroxtypRenylkefdhd (200 mE - 0025mAD i DMF
met hanal, ’ }ﬂs add(gdgplhl}l;ml |r(1 dlné%)h ] ether (15

G mb) abhg ‘PH‘@SP d160VaTelki (98 mee 1 RS mmql) atdd 4. Fhe reastion

d t
il S RIS RS TRVSEC. WA PR
sulfeRyR xtyhyD §rolidindIVR afbb@PlioMzd 1eEEEH @6k @34 nigoiﬂamw)
in SV )5V tast ip thedtphe gibre a5y €1 f e Spmatimpninere wes

wa}rh'f:d t};rz arkk tﬂer“?ea e’tl%t' 96‘33 % g%ﬁ ’Thé n%%ﬁ?e \%% %)%g n.?:lagfts Flrtﬁ%
with-§aturgted 7q NaEQO@ and G¥acted vsdith(d;hyl atdiate OTHe 4q$1,eoﬂsl-l).ye9 &vas

E)%paggeﬁ%th%%g tE 8501%18298%%%{1 tglligé.gl Ta%;eregw%le dng o% IyeS

MgSO4 and the solvent was removed in vacuo to obtain the crude mixture, which

was purified by silica gel flash chromatography to obtain the title product (150 mg,
40%): MS; m/z 396 (M + H): LCMS (UV) 94%.

[000226] Step 2
2-Phenyl-1-[4-((R)-1-pyrrolidin-2-ylmethoxy)-phenyl}-ethanone: To the product
from step 1 (51mg, 0.129 mmol) was added 4M HCl in dioxane (6 mL) and the
resulting mixture was stirred at rt for 3 h. The solvent was removed in vacuo to
obtain the title product as a yellow solid (43 mg, 99%): MS; m/z 296 (M + H):
LCMS (UV) 99%. 'H NMR (400 MHz, DMSO-dy) & 1.72-1.77 (m, 1H), 1.87-2.01
(m, 2H), 2.11-2.15 (m, 1H), 3.21-3.23 (m, 2H), 3.91-3.93 (m, 1H), 4.22-4.27 (dd, 1H
JI= 8, J2=10.8 Hz), 4.33-4.37 (dd, 1H JI= 4 Hz, J2=10.8 Hz), 4.33 (5, 2H,), 7.09 (d,
2H, J=9.2 Hz), 7.20-7.33 (m, 4H); 8.05 (d, 2H, J= 9.2 Hz), 9.1 (s, 1H), 9.6 (s, 1H).
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(S)-2-Hydroxynet hyl - pi peridi ne-1-carboxylic acid
tert-butyl ester: To a solution of
(S)-Piperidine-I,2-dicarboxylic acid 1-tert-butyl
ester (5g, 21.8mmol) in anhydrous THE (32 ni) at 0-5
*C was added borane-tetrahydrofuran conmplex (1M
solution in THF) (3.6g, 41.84 mmol) over a period of
15 min. The mxture was stirred at 0-5 *C for 2 h and
I r,2 h. The m xture was added over a
m@@?ﬂoﬁs{@fﬁ%@ﬁn to cold water (75 nL) and extracted
h Et QAct (300 ). The aqueous | ayer was

extracted with Et OAc (2x150 nml). The organic | ayers
Wege ed dri ed over anhydrous Na2SO4 and

concent dto gptain the title product as a
col orl ess oiO (4 72g9). [000235] Step 2
(S)-I-Piperidin-2=yl -met hanol hydrochl ori de: A 4M HC

solution in dioxane (30 nlL) was added to
(S)-2-Hydroxynet hyl - pi peridi ne-1-carboxylic acid
[000228]- S’(@p)ll ester (5.12g, 23.78 mmol). The m xture was

t t f 3 t d
R b Ehedertdd Sy Eal e STbapicasi et
esth&| To 4 Soldtish oﬁmnzy[ﬁﬁﬂ@ﬁﬁ&noﬁﬁp g, 1 mmol) in DMF (3 mL) at

Hexahydro-[1, 2, 3] oxat hi azol o[,3, 4-a] pyri di ne
0- 51 dyqs(fgdqt{vp% gl[ LB ae, 312 pgpl)jat 0-5 C. The reaction mixture was
dr .43g, 22.63
Sm%dpi?ﬁ £} f'Sélr}Z/:lt 0e 68‘{11%1“@%“ ‘ﬁf‘?mf’ ue%\e tr ?et hyl am ne
sul(oﬁy&%gmetﬁ?l)-@?rrmmme-1-|cnrbajajf1_w%ﬁusn-®u@h bsr@B% Mg BnhdB 0
dded_ a sol uti.on of thionyl

in W “a@ L&D agged to ghesghopipixtute gt 0-5nGy The trection mixture was
waRh&ith ¥f £ARADGRS 4 ltOQdT@ foPY$h. ‘I‘h@&%&r@g v%g Fé&?ceﬁ%ﬂed The

reaction mxture was stirred
dilyged with i sotueatedrigt MaHQQ} aricbxtrhetediyyith othyl icaga&r 'Mﬂ&queous

laygr r%(ré]tgeg%:féth detﬁ% a?%a hane!§ 3150 T‘Qgﬁng&d

oveo‘dﬁiy Wnd dRGoremoRRreabad ih Racto G Obthid (B MBdeN
Fl.ash col unm chronmat ogr aph

or an 9 i y
My \%‘ﬁeﬁ 3}@% bysuica gel flaschsomagosraphy fo obtain the title
produalqisylﬁgemb)@ne) afforded the title product as a

clear, colorless liquid(1l.31 g, 36%.
[000229] Step 2
Benzyl-[4-((R)-1-pyrrolidin-2-ylmethoxy)-phenyl]-amine: To the product from
step 1 (148mg, 0.387 mmol) in methanol (3 mL) was added 1M HCl in diethyl ether
(6 mL) and the resulting mixture was stirred at rt for 3 h. The solvent was removed
in vacuo to obtain the title product as a solid (128 mg, 93%); MS; m/z 283 (M + H):
LCMS (UV) 97%: Elemental analysis Calc C 60.85 H 6.81 N 7.88 Found C 57.26 H
7.21 N 7.24. '"H NMR (400 MHz, DMSO-dg) 6 1.60-1.73 (m, 1H), 1.87-2.12 (m,
3H), 3.17-3.21 (m, 2H), 3.84-3.87 (m, 2H), 4.19-4.23 (dd, 1H JI=3.6 Hz, J2=10.8
Hz), 4.11-4.16 (m, 1H), 4.44 (s, 2H), 7.0 (d, 2H J = 8.8 Hz), 7.29-7.38 (m, 5H); 7.48-
7.49 (m, 2H) 9.1(s, 1H), 9.8 (s, 1H).
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[000237] Step 4 (S)- Hexahydro-[1, 2, 3]

oxat hi azol o[ 3, 4-a] pyridine 1,1-dioxide: To a solution
of (S)-Hexahydro-[1, 2, 3] oxathiazol o[ 3, 4-a] pyridine
1-oxide (1.31g, 8.125 mmol) in anhydrous
acetonitrile(10 nL) was added sodi um
(meta)periodate(1.91 g, 8.9375 mol), foll owed by

rut heni um(P chl ori de hydrate(17 ng, 0.08125 nmol), and

The m xture was stirred at 0 *C for
[0@29@, ﬁ%@%t for 20 min, then diluted with
saturateddNaHCO3 (30 nlL) and EtQAc (100 nL). The
aqueous Iayer was extracted with EtOAc (80 nL) and

The conbi ned organic |layer was dried over
cen raﬁed in vacuo, and purified by flash
F°co um1 C ro phy (silica gel, 2% Et OAc i n DCM

to afforded the t{le product as a clear, colorless

oil (1.1 g, 769 . [000238] EXAMPLE 50(b) (starting

material for exanples 50 et seqg.) ONS OO
[0qoadD2Sp 1St ep 1

(Rf—g I[? _?(1) ﬂ d rrgZ( _Bglgpéaeﬂ[ o lé‘?)l?&lgg-)iyclalrb ox?fi:llc g(:ld tert-

b ek tfala@bmﬁ ri'- 24- madsﬂe &) pGéd] 200884, Of
“gsmzesetr g) Y i n %y d)é},())?s TH& 32é’ (n)t%qbglltlm%l? 15]1

DME(3yad- thédCB‘@F at?ﬁedé@%rl‘&ﬁd @mgs b6 H@’@ﬁébﬂé’xS C1ihe
reab ot lielafhs Wil R 8015 by 0, £00 4 o186 B R0 GO

4-sulfenyletynidthfppyreolidine hearboxylicl beid \tﬁsbtagllcteer (3A8 &g, a
S{%SHod of 10 mn to cold water (75 ni) and extracted

oy W é%)@lﬁ’ﬂ’)as added ¢o @a G%Wgy% #t Qry . The reaction
A P A T

comenicaed, dited Wlth sitiratediad NeHCDb bed exiraod etithathyd acetate.
Thé gx';l?ero{lse Iséyer Was I %xt?ascged 'wi e?@lylacle%(ge. [ %geo gcf‘rn%mesdt orgamc layers
were dried over anhy. MgSO, and the solvent was removed in vacuo to obtain the
crude mixture, which was purified by silica gel flash chromatography to obtain title

the product (280 mg, 74%).

[000232] Step 2

(R)-2-[4-(4-Fluoro-phenoxy)-phenoxymethyl]-pyrrolidine: To the product from
step 1 (271 mg, 0.699 mmol) in methanol (3 mL) was added 1M HCl in diethyl ether
(15 mL) and the resulting mixture was stirred at rt for 7 h. The solvent was removed
in vacuo to obtain the product as a solid (228 mg, 99%): MS; m/z 288 (M + H):
LCMS (UV) 98%. "H NMR (400 MHz, DMSO-d¢) & 1.70-1.76 (m, 1H), 1.89-1.99
(m, 2H), 2.01-2.14 (m, 1H), 3.18-3.23 (m, 2H), 3.87-3.90 (m, 1H), 4.12-4.16 (dd, 1H
JI= 8.4 Hz, J2=10.8 Hz), 4.21-4.25 (dd, 1H JI= 4 Hz, J2= 10.8 Hz), 6.96-6.99 (m,
2H), 7.014-7.016 (m, 4H,), 7.17-7.22 (m, 2H), 9.1 (s, 1H), 9.7 (s, 1H)

98



(R) - 1-Pi peridin-2-yl -nmet hanol hydrochl oride: A 4M HC
solution in dioxane (30 nL) was added to
(R) - 2- Hydr oxynet hyl - pi peri di ne- 1- car boxylic acid
tert-butyl ester (4.65g, 21.6 nmol). The m xture was
stirred at rt for 3 h. The solvent was renoved in
vacuo to yield the title product as a hydrochl ori de
salt (3.47q). [000241] Step 3 (R) -Hexahydro-[1, 2,3J
oxat hi azol of 3, 4-a] pyri di ne 1-oxide: To a solution of
[0Qa23311 E E §0¢s) Zstingmateaighior pyamplentontiser) (3. 47,
22.89 mmol ), imdazole (6.1g, 89.72 mmol) and
triethylamne (7.41g, 73.25 nmol) in anhydrous
onet hane (100 nL) at 0-5 "C was added a
[gggzﬁ?%n of thionyl chloride (3.2g, 25.86 mmol) in
ous di chl oronet hane (10 nL) over a period of 45
mn. The reaction mxture was stirred at 0-5 *C for
45 min, partitioned with H20O and the aqueous | ayer was
0 h%ﬁgte mﬁth di chl oronet hane (2x150 niL). The
[ i R&8 ‘or gani ¢ | ayer was washed with H2O dried

(S !—Hyd%%%hyl?iﬁeﬁ&iﬂ@-ﬁmamdx?ﬂc héid\t@ﬁlﬂhtﬂ%s&we an
| ash col um chronato

or ange % 19 Ip
Tomﬁompwf (orPipeyidinech2gisrrbozylicmegit-tarbutyl ester (Sg,

ZI%FHA ?ess #’ WE%{;}%QQ (')f/()%. &é'é[ %@Sgﬁﬁ%u%teep )Zircz%an

cotdpleaifydrsotufidn 2y BHFp(@atghé B84‘)inn{o]§), aenh pytiodf16 min. The
1-di d | ut h hyd 1,2

iR WA o0a- QA EBomatakiond i T SRr it

ovkih FUROM dE wmm&& 7%1;% aqakxmm&?ﬁt 380mL).

(nmeta)periodate(l.6 fol | oned

Theaqueons LamMaScrmeWM@i Wi EAAR @xl ). Dis7@gamolayers
t ' : . C
B SSo 0, IR 4 R SR S

pradutiasatcotbriesHGTR. 7280 ) and Et OAc (100 nli). The
aqueous | ayer was extracted with EtOAc (80 nL) and
di chl oronet hane (80 nlL). The conbi ned organic | ayer

[000235Stepd over Na2SO4, concentrated in vacuo, and

f flash col h to I
(sbnecingtyomelivagtSdraralrelieck oV bretononuiorsth a0
my witbale AR (9)-SIEBAFoxyRRibg- bﬁ@ﬁdﬁ% h (BB GaciPRr@butyl Ster

(5.12g, 23.78 mmol). The mixture was stirred at rt for 3 h. The solvent was removed

in vacuo to yield the title product as a hydrochloride salt (3.43g, 95%).

[000236] Step 3

(S)-Hexahydro-[1,2,3] oxathiazolo[3,4-a]pyridine 1-oxide:To a solution of (S)-1-
Piperidin-2-yl-methanol hydrochloride (3.43g, 22.63 mmol), imidazole (6.1g, 88.72
mmol) and triethylamine (7.33g, 72.42 mmol) in anhydrous dichloromethane (120
mL) at 0-5 'C was added a solution of thionyl chloride (3.2g, 25.86 mmol) in
anhydrous dichloromethane (10 mL) over a period of 45 min. The reaction mixture
was stirred at 0-5 "C for 45 min, parﬁtioﬂed with H,O and the aqueous layer was
eﬁtracted with dichloromethane (2x150 mL). The combined organic layer was

washed with H,O, dried over Na,SO4, and concentrated in vacuo to give an orange
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[000243] EXAMILE 50 C O o N [000244] Step 1

(R) - 2- (4- Phenoxy- phenoxynet hyl ) - pi peri di ne

hydrochl oride: A m xture of (R)-

Hexahydro-[ 1, 2, 3] oxat hi azol o[ 3, 4- a] pyri di ne

1, 1-di oxi de(198ng, 1.12 mmol), 4- phenoxyphenol (160

mg, 0.859 mmol ), and potassium carbonate(237 ng, 1.72

nmmol) in DMF(2 nL) at 50C was heated for 18 h and then
ambient mxture's

. af Cf
hq?}@; S’Z%seaoltu&fzwwogﬁphaqweée@oz@%%@% %r@ﬁ? Bh and
dichidrbh&Haridh amb&met&ﬁrﬁ?&fuew 1Ja9 rcoﬁﬁ@éétlicéghf #{%@N

reaction Solution's pH was Justedto

NaCH, and extracted with EtOAc (20 niL). Aqueous | ayer
NR37 tracted with ethylacetate (10 nL). The
[Oorga]:]gf: I)&ayers were conbi ned, dried over anhydrous
(SNIRSaMydra+t,23) oxathiazalof3j4-aipyaidimd 1,1-didxédeTd a wslstion of

SaaSod 23) ofMhitRIols e o RgE L 1S o'z sy
anh@ﬁls(abafi&:ﬁmﬂgﬁ% nng)eg%ragaééi saaﬁlmv e‘ea ﬁaioq 1@%/&971 %09#9 93
Qun
B Yoy T gRED (cmonéwydratsclm 09512 men andibias
7, 1H
Hzgjfm 1%17:5 2T]hﬁz IEI.&F%)_:W&?’ sﬁ%ed%t é T (vcm 1 Rjngﬁf a?cg atf’:? i‘ﬁ 2?@5,2@% ’
dilgted with sgturated NaisCO2 (m mn) m EtOQald)(;l 007mD). 7THe {queoiEHyer

waée%iﬁged%wbgﬁ)s%’_@%) & )f%d (ﬁCM%é_(? mb) Oﬂl Y %lnbEXé orgamcslayer
was Ryieovef NBeSQLY be@bﬂf@é@/tmflwl indpupi€ied 8Y Mash column

SRR i%lficageé]% B Ko SO hioatirisgheifiuproduct s

cle&;,lgo]eﬂgggloggl { . 1.13 mol ), 4- hydroxydi phenyl
nmet hane (160 ny, 0.868 mmol ), and potassi um carbonate

(240 nyg,
[000238] EXAMPLE 50(b) (starting material for examples 50 et seq.)

"\\‘\O
/
N-S,

OO0

[000239] Step 1

(R)-2-Hydroxymethyl-piperidine-1-carboxylic acid tert-butyl ester:

To a solution of (R)-Piperidine-1,2-dicarboxylic acid 1-tert-butyl ester (5g,
21.8mmol) in anhydrous THF (32 mL) at 0-5 C was added borane-tetrahydrofuran
complex (1M solution in THF) (3.6g, 41.84 mmol) over a period of 15 min. The
mixture was stirred at 0-5 "C for 2 h and then at rt for 2 h. The mixture was added
over a period of 10 min to cold water (75 mL) and extracted with EtOAc (300 mL).

The aqueous layer was re-extracted with EtOAc (2x150 mL). The organic layers
were combined, dried over anhydrous Na,SO, and concentrated to obtain the title
product as a colorless oil (4.65g., 99%)).
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1.74 mol) in DWW (2 nL) at 50 C was heated for 18 h
and then at 65 *C for 7 h. The anbient m xture's pH
was adjusted to 1 with an agueous 20% H2S04 sol uti on
and stirred at anbient tenperature for about 20 h. The
reaction solution's pH was adjusted to 12-14 with 5N
NaOH, and extracted with Et OAc(20 nli). Aqueous | ayer
was re-extracted with ethylacetate (10 nlL). The
anic layers were conbined, dried over anhydrous
lomﬁgﬂoﬁﬁPénd concentrated to an oil. The oil was

2, bl mblha 5ﬁghg'd?o&tl$}?de %. QWH&??T{lﬁ?oﬂlhtd’l{ﬁane 30

Ct as a so

mlL)GK4S aldpd) t0$RW m«m%m«mpmmnemmc 8:1(%te?gbu1y192ter
4. %9% -ﬁ?) rﬂxgol() ?nﬁ: %Jrggg%sttrr@d a&él)fgr% lg gl'zFe j}_}a@fg vaa& renfﬁved)m

vadioto §ishd e titld probicids ilydrodhlbAdelsaltq3 4tg), 1H Jl 3.6 Hz,
J2= 10.8 Hz)), 6.92-6.94 (m 2H), 7.16-7.29 (m 7H),
9.0-9.15 (m 1H,) [000247] EXAMPLE 52 C ON O

[odi(QQiJ]ZSE’eE 3Step 1
Phenoxy- phenoxymet hyl ) - pi peri di ne
@,I@)fqrg-,{l,aé] qufﬁ 5}/ 4alpygidine 1-oxide:To a solution of (R)-1-

!{é“r@ﬁi“dfg g g{hlr? g]h%ﬁibﬂh@?cuﬁoﬁ é‘glﬁiln%%iéﬁg%%l 18 875,
) e sithyhtiye Catla msamo@nm e?y?mmgrnn@anel@c@
1R 0l "l Bandhiods Stk Aol BhiGfiad Grags Bo Hgin o

anBeeRUBChIG dERRR(18 Qh]bbtdveﬂa PtddEUs 6l Bhe RAGICAThixture
tenmperaturg for about 20 h. The reaction solution's

wag|stivedsat 4} &%&SWMEHWWﬁhﬁnpmme aquees d3yer was ed

ned,
exwlaét%ied W t ﬁll% wat er (@gﬁﬁ) @Lﬂgﬁi Jng%/ﬁg?%r yga}%?m
wash&iS@th He®d,dred mexﬁﬂ azsoéghtﬁ@omntnathd inTiweuo W give@sorange

tigie TR oyl F% hyuftarod (Jhdeel s BOAS P Oduct

dichloromethane) afforded the ox1de asa clea.r, colorless liquid(1.08 g, 30%).

[000242] Step 4

(R)- Hexahydro-[1,2,3] oxathiazolo[3,4-a]pyridine 1,1-dioxide:

To a solution of (R)-hexahydro-[1,2,3] oxathiazolo[3,4-a]pyridine 1-oxide (1.09g,
6.76 mmol) in anhydrous acetonitrile(10 mL) was added sodium (meta)periodate(1.6
g, 7.436 mmol), followed by ruthenium(IIT) chloride hydrate(14 mg, 0.0676 mmol),
and then H,O(10 mL). The mixture was stirred at 0 °C for 10 min and at rt for 20
min, then diluted with saturated NaHCO3 (30 mL) and EtOAc (100 mL). The
aqueous layer was extracted with EtOAc (80 mL) and dichloromethane (80 mL).
The combined organic layer was dried over Na,SQOj, concentrated in vacuo, and
purified by flash column chromatography (silica gel, 2% EtOAc in dichloromethane)
to afforded the title product as a clear, colorless 0il(0.890 g, 69%).
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ng, 42%: MS; nmiz 284(MH)+; LCMB (UV) 93% HPLC 99. 4%
1H NMR (400 Mz, DMSO-d6) S 1.5-1.88 (m 6H),
2.90-2.95 (m 1H), 3.25 (d, 1H, J= 13.2 Hz),
3.44-3.49 (m 1H), 4.08-4.13 (dd, 1H Ji1= 7.2 Hz,
J2=10. 4 Hz), 4.17-4.20 (dd, 1H J1= 4 Hz, J2= 10.8
Hz)), 6.92-6.94 (m 2H), 7.0-7.1 (m 51D, 7.33-7.37
(m 2H 9.13 (s, 1H, ) [000249] EXAMPLE 53 CI \ O
iO4J \ N / [000250] Step 1

[000243}- RBAMBLE Yhenoxy) - bi phenyl : To a sol ution of
4- met hoxyphgnol (3.99g, 32.17 mmol) and

4- bronnb|phenyl (59, 21.45 mmol) in anhydrous di oxane

ere  added cesium carbonate (13.98g, 42.9
1) d NN, di et hyl gl yci ne. HC1(0.898g, 6.4 nmol).
e reacti &n xture was flushed with nitrogen. Copper
(1) iodide (O. , 2.145mmol ) was added and the
reaction m xture was stirred at 90 *C for 18 h under
an atnosphere of nitrogen. The m xture was dil uted
wth water (100 nL) and extracted with Et OAc (250
nm.). Aqueous | ayer was re-extracted with with Et OAc
[000254) Siep)l The organic | ayers were conbined, dried

M R RS R SR Bt

Heﬂal((yﬁkdlh?zmbxékhm&&m 4-) Eﬁﬁkﬁh@ To- c@oﬁdﬁ wtsmgnquz mmol), 4-
phenoxy) - bl phenyl 6 mml7)

phenonyrheaold 16 wE| & B hBmel maSﬁlEsn Céfbonafts(%&%é &dded

095 ¢ %) Th
o) ISR o AL B 48 A SRS e ) T
ammﬁmmﬁﬁxu&aﬁp&bW&ﬂxMB&ﬁsbﬂwn&dmaﬂumiﬁ2@%1&§(hbdmummmnbd

A nd stirred for lLh. The mxtuge
St“E%?té‘Hl%E%‘t frrperatur r&b%tzg ?“ ( 5633{? n %\i&ogoso@g%geer a

adjasted e 014 Wih BNINZOH, ahhexmdsécwm BEA SR20 rdlo)t ecuébiish

di chl or onet hane 250 Thi ) X

layer was re-extracted with ethylaceta e (10 mL). The organic layers were combined,
dried over anhydrous Na,SO4, and concentrated to an oil. The oil was treated with
2M HCl in ether to give the title product as a solid (123 mg, 45%): MS; m/z
284(MH)"; LCMS (UV) 99%: Elemental analysis Calc C 67.60 H 6.93 N 4.38
Found C 61.20 H 6.67 N 4.71; '"H NMR (400 MHz, DMSO-ds) 8 1.60-1.85 (m, 6H),
2.89-2.94 (m, 1H), 3.25 (d, 1H, J= 12Hz), 3.33-3.47 (m, 1H), 4.09-4.14 (dd, 1H JI=
7.2 Hz, J2=10.4 Hz), 4.17-4.21 (dd, 1H JI=4 Hz, J2=10.8 Hz)), 6.92-6.94 (m,

2H), 7.0-7.1 (m, SH); 7.33-7.37 (m, 2H,) 9.19 (s, 1H,)

[000245] EXAMPLE 51
Cl

O /II"'CJ
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104 organic layer was dried over anhydrous Na2SO4. The
crude m xture was purified by silica gel flash
chromat ography to obtain the title product (375 ng,
12% . [000252] Step 3
(S)-2-[4-(Bi phenyl -4-yl oxy) - phenoxynet hyl | - pi peri di ne
hydrochl ori de: A m xture of
(S) - hexahydro-[ 1, 2, 3] oxat hi azol o[ 3, 4-a] pyri di ne
1, 1-di oxide (125 ng, 0.70 nmol),

[00ﬂ2‘(fﬁi$ihkhyl 4-yl oxy) - phenol (142 ng, 0.54 mmol), and

T T )

Hexmdmem;m]ethlmzolo[wwjpmmmqlubdmndz(ﬁ%m%@d 3geinob); ‘bn

bydifedaisnirs (A e Lo dr Al ol gB otflen R0k e
1. 7$l}!nhl§19ﬂ DRIFY2 83it) a8 66 Tl wak hdsatﬁtfsmz 1 2adltBenvht)65 a:rfer 7 h.

organi c | ayers were conbined, dried over anhydr
Theerplient mixfde’s BHessadinsted to bwith an gayeous 396 2P ution

and &EaGe f.tﬂg%lﬁlg%{%éfgne' fBr ?20 k. OTEH %&ﬂoﬂ%oﬁlh&ﬁ’@ 8%'(5\9&“ ct

as a so

adj8§e6 tolld- MRt 59 ONakiH, an@h@@cted)wm@tms@p I Qs layer

wa% %gxu%c%é w(itg]e%r%cgtat?é (iw Téé_!%rgé%u]: ?aygg)\%erg aﬁ%lﬁeé d.ﬁ%

ovét.ahBydtoBN1,80,, atdcdibentéatédzto ad BH. The 8il Maj jreated with2M)2

BtRR et eheghe sgrodte) s 4iqfs 6 Becfay M ol

L 4, ‘EINMR 406@@@2@%11861@}16 154-1. 92 (m, 6H), 2 83-2 92
R) - 2-14-(Bi pheny oxy) - phenoxynet h ¥D 8 i di ne
(mhiid), adl4l(¢rhfﬂd=A2 4&&5)1%3%3&\3 (m, 1H), 3:88 (s, 2H), 4.04-4. 00 (dd 1H

ik R A0 @ﬁ)[zél %131]60(3871%% 9705 ]%g}%z 4221 ¥ HAY, 92-6.94

(md2MRITABEN (e 7H) X Q-P-15HendH,)( 142 ny, 0.543 mmol), and
pot assi um carbonate(150 ng, 1.1 mmol) in DMF(2.5 nl)
was heated for 18 h at 65 *C. The

[000247] EXAMPLE 52

O
O CL
O
[000248] Step 1

(S)-2-(4-Phenoxy-phenoxymethyl)-piperidine hydrochloride: A mixture of (S)-
Hexahydro-[1,2,3]oxathiazolo[3,4-a]pyridine 1,1-dioxide (198 mg, 1.12 mmol), 4-
phenoxyphenol (160 mg, 0.86 mmol), and potassium carbonate(237 mg, 1.72 mmol)
in DMF(2.5 mL) was heated for 18 h at 65 °C. The ambient mixture’s pH was
adjusted to 1 with an aqueous 20% H,SOj4 solution and stirred at ambient temperature
for about 20 h. The feaction solution’s pH was adjusted to 12-14 with SN NaOH,
and exiracted with EtOAc(2x18 mL). The organic layers were combined, washed
with water (30 mL), dried over anhydrous Na;SO4, and concentrated to an oil. The
oil was treated with 2M HCl in ether to give the title product as a white solid (116
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anbient mxture's pH was adjusted to 1 with an aqueous
20% H2S04 solution and stirred at anbient tenperature
for about 20 h. The reaction solution's pH was 105
adjusted to 12-14 with 5N NaCOH, and extracted with

Et CAc(2x18 nL). The organic |ayers were conbined,
dried over anhydrous Na2SO4, and concentrated to an
oil. The oil was treated with 2MHO in ether to give

t he deswed roduct as a solid (9 N : I\/S m z
e JEYaNS; IS IMBIPNLo8% HhC Dbvtraie paas

MEIHED 43017t D) 30t Fr S &”E{n’%’&é %@

34462149 (rhi [FI)>4.08-2.184dd, A BE= V0= 2.218), J2-41018H4), 2317(4012:0 (ddHE 1=

) 5 36 (m
sz hin 05 ), P lons g 5eb, B0l Yok 705737 o)
91&(881-}8)95(m 1H), 9.01-9.05 (m 1H) [000255] EXAWPLE
N F F [000256] Step 1
(R) 2 [4-(4-Trifluoronethyl-phenoxy) - phenoxymnet hyl ] - pi
[00R4o 0 IEXAMPYE'S chI oride: A mxture of
(R) -'hexahydr o- 2, 3] oxat hi azol o[ 3, 4-a] pyridine 1, 1-
di oxi de (125 ng, '@ 705 mol ),
4- (4- 0 Qet hyl - phenoxy) - phenol (138 ng, 0.543
nmo ndS| um car bonat e( 150 ng, 1 1 mol) in
M 5 L) “W&S o for 18 h at 65 'C. The anbi ent
ture s pH was adjusfied to 1 with an aqueous 20%
2SO4 solution and stirred at anmbient tenperature for
about 20 h. The reaction solution's pH was adj usted
to 12-14 with 5N NaOH, and extracted with EtQAc(2x18
m.). The organic | ayers were conbined, dried over
[000259)dStpsl Na2SO4, and concentrated to an oil. The oil

<+ glor gBentybPirReps g Soi5hoy o kaetpkiness (¢ 4. 217
mrhéVend 46joniHighedyil (5g, 21.45 mmol) in anhydrous dioxane (40 mL) were
added cesium carbonate (13.98g, 42.9 mmol) and N,N-dimethylglycine. HC1 (0.898g,
6.4 mmol). The reaction mixture was flushed with nitrogen. Copper (I) iodide
(0.408g, 2.145mmol) was added and the reaction mixture was stirred at 90 "C for 18
h under an atmosphere of nitrogen. The mixture was diluted with water (100 mL) and
extracted with EtOAc (250 mL). Aqueous layer was re-extracted with with EtOAc

(150 mls). The organic layers were combined, dried over anhydrous Na,SOy, and
concentrated to obtain the title product 7.84g .

[000251] Step 2
4-(Biphenyl-4-yloxy)-phenol:To a solution of 4-(4-methoxy-phenoxy)-biphenyl
(3.2g, 11.6 mmol) in anhydrous dichloromethane (60 mL) at -78 "C was added
borontribromide (IM solution in dichloromethane) (7.52g, 30 mmol) over a period of
15 min. The reaction mixture was stirred at -78 "C for 1h, warmed to rt and stirred at
rt for 1h. The mixture was cooled to 0-5 °C. Cold water (125 mL) was added over a
period of 10 min and the mixture was extracted with dichloromethane (250 mL). The
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NVR (400 MHz, DMSO-d6) S 1.53-1.89 (m 611), 2.90-2.96
(m 1H), 3.25-3.28 (m 1H,), 3.47-3.50 (m 1H),
4.11-4.15 (dd, 1H J1= 6.8 Hz, J2=10.4 Hz), 4.19-4.23
(dd, 1H J1= 4 Hz, J2=10.8 Hz)), 7.06-7.15 (m 6H),
7.71 (d, 2H J= 8.8 Hz); 9.11 (s, 2H,). 106 [000257]
EXAMPLE 56 CI O N CI 0"

(S)-2-[4-(4-Chl oro- phenoxy) phenoxynet hyl ] - pi peri di ne

,aéij oG h | or I&%Ed A\ier ?n})éﬁd_g(&lg Eﬁ?%% l’IgF gru&le %W s I;Pélnﬁed by

silita kclcﬂz@K bﬁi@n{aﬁi&r 4ty tddoblain thethle)product (375 mg, 12%).
4- (4- chl or o- phenoxy) - phenol (80 ngy, 0.36 mmol), and
pot assi um car bonat e (99rrg, 0.72 mol) in DMF (2.5 nl)
[omgngegpe_pl for 18 h at 65 'C. The anbient mxture's
was adjusted to 1 with an aqueous 20% H2S04

(ShE[MEWhewltﬁ-ﬂPH)rmnwmﬁhﬂi-amermwdapchl@"ﬂﬁA TRixBise

B eGSR Ol e 5 by 1=
mﬂbﬂ% 48(’0@1191131 4-al;>ey)sphmle(142:mgm ﬁfbmglall} au@p@aefm
il. T
cafhud St e LoD SPMER St Risiealsd B0 st ehe o
amiDiRE Bt tuRSs FH Was Iugus?&i tod witlad BueodsIys HM®, sBhuBios
W) 99% HPLC 99. 5% 1H NWVR (400 MHz,

sﬁmmme@ge{nmeég abaiyt 281 | fhz reqFLion sotution’s pltjvas 3. 25
ad)(ugbed ’cd:'l27 izg%%}fﬁi@H %nﬁ%xygbtéd {tH“Etde 38 9&) 4Tﬂ§ ( dd,
ornguc layarg_m'egt qqg#)ped@rggogemhydrquNp;SOz @d.ctzn@gtr:\itnd to an
oit P o AR kel Wi NPHO rPectiF o g8 nelile eORRPRY sotd (57
mg, 20%): MS; m/z 360 (MH)*; LCMS (UV) 90%; '"H NMR (400 MHz, DMSO-dp)
8 1.5-1.9 (m, 6H), 2.89-2.94 (m, 1H), 3.27 (d, 1H, J= 12 Hz), 3.46-3.5 (m, 1H), 4.09-
4.13 (dd, 1H JI=6.8 Hz, J2=10.4 Hz), 4.18-4.22 (dd, 1H JI=4 Hz, J2= 10.8 Hz)),

7.0-7.02 (m, 2H), 7.081 (s, 3H); 7.32-7.3 (m, 1H,) 7.43-7.47 (m, 3H), 7.61-7.67 (m,

4H), 9.0-9.15 (m, 2H)

or

_nn

[000253] EXAMPLE 54
Cl

o
O \©\O /II”: N

C 9

[000254] Step 1

(R)-2-]4-(Biphenyl-4-yloxy)-phenoxymethyl]-piperidine hydrochloride:A
mixture of (R)-Hexahydro-{1,2,3]oxathiazolo[3,4-a]pyridine 1,1-dioxide (125 mg,
0.705 minol), 4-(Biphenyl-4-yloxy)-phenol (142 mg, 0.543 mmol), and potassium
carbonate(150 mg, 1.1 mmol) in DMF(2.5 mL) was heated for 18 h at 65 'C. The
ambient mixture’s pH was adjusted to 1 with an aqueous 20% H;SO4 solution and
stirred at ambient temperature for about 20 h. The reaction solution’s pH was
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FN O~
(S)-2-[4-(4-Fl uoro-phenoxy) - phenoxynet hyl ] - pi peri di ne
hydrochl oride: A mxture of (S)-hexahydro-|

1, 2, 3] oxat hi azol o[ 3, 4-a] pyridine 1, 1-di oxi de (125 ng,
0.7 mmol), 4-(4-fluoro-phenoxy)-phenol (110 ng, 0.54
mmol ), and potassi um 107 carbonate(150 ng, 1.1 mol)
in DM(2.5 nL) was heated for 18 hat 65 OC. The

nbij dj
3 P S A R ROt P A
laﬁeﬁ;ﬂ@g g@:ﬁg@é% @thga ?géﬂanﬂﬂhdms NSEE\SOI, entcamgmiawﬁtb |ém oils Thtd
RN AR RTINSO TG
3595 M N@ 36;551@1‘—)" Osta?W)lbh 9 HPNEZ3 3%, 'ANMR (400 MHz,

concentr at to an oil was treated wWith 2M

DMBQ-dshd &65Rdr9 (oo, G1v293-RE8 (It 1K), 323 ddctt. ofs 13-&M84) #4195

B ool G AR 008 i

3, ﬂHIi,)JZ—IiOZBﬁ-%z())j 7,043,081, $H), 32+ 7.36 @ﬁ, 139)47.48MA47X(H), 2H,),
4.1 4 Hz), 4.16-4.19
7. éd'ggﬁ e Bl gsﬁid?(@?ﬁﬂ)igﬁé% S 7 b6 (m 5H),

7.17-7.22 (m 2H) 9.15 (s, 2H). [000259] EXANMPLE 58 0
[0W§BWWI¥§SC}1I or o- phenoxy) - phenoxymet hyl ] - pi peri di

n-1-yl}-propiongg acid methyl ester: A solution of
(S)-2-[4-(4-chl oro-phenoxy) - phenoxynet hyl | - pi peri di ne

hy (218 ng, 0.615 mmol), nethyl
F3- pr ate, (MN28 ng, 0.769 mmol), and
tiriFet hyl ami ne 124 ng) 1.23 mmol) in di chl or onet hane

(2.5 L) was heat or 18 h at 30 'C. The mixture

was diluted wwth 5 ms of water and extracted wth

di chl oromet hane (8 nlL). The aqueous |ayer was

re-extracted with ethyl acetate (8 niL). The conbi ned

organi c |layers were dried over anhy. Na2SO4 and the
[000256] Step 1

(R)-2-[4-(4-Trifluoromethyl-phenoxy)-phenoxymethyl]-piperidine
hydrochloride: A mixture of (R)-hexahydro-[1,2,3Joxathiazolo[3,4-a]pyridine 1,1-
dioxide (125 mg, 0.705 mmol), 4-(4-trifluoromethyl-phenoxy)-phenol (138 mg,
0.543 mmol), and potassium carbonate(150 mg, 1.1 mmol) in DMF(2.5 mL) was
heated for 18 h at 65 'C. The ambient mixture’s pH was adjusted to 1 with an
aqueous 20% H,SO; solution and stirred at ambient temperature for about 20 h. The
reaction solution’s pH was adjusted to 12-14 with SN NaOH, and extracted with
EtOAc(2x18 mL). The organic layers were combined, dried over anhydrous Na;SO,
and concentrated to an oil. The oil was treated with 2M HCl in ether to give the
desired product as a solid (68 mg, 25%): MS; m/z 352 (MH)"; LCMS (UV) 99%; 'H
NMR (400 MHz, DMSO-dj) & 1.53-1.89 (m, 6H), 2.90-2.96 (m, 1H), 3.25-3.28 (m,
1H,), 3.47-3.50 (m, 1H), 4.11-4.15 (dd, 1H JI=6.8 Hz, J2=10.4 Hz), 4.19-4.23 (dd,
1H JI=4 Hz, J2=10.8 Hz)), 7.06-7.15 (m, 6H), 7.71 (4, 2H J= 8.8 Hz); 9.11 (s,
2H,).

106



sol vent was renoved in vacuo to obtain the crude

m xture, which was purified by silica gel flash
chromat ography to obtain the product (62 ng, 25%: 1H
NVR (400 MHz, CDC13); S 1.48-1.77 (m 6H), 2.22-2.36
(m 1H), 2.52-2.57 (m 2H), 2.68-2.71 (m 1H),
2.84-2.97 (m 2H), 3.09-3.16 (m 1H), 3.66 (s, 3H
3.91-3.94 (dd, 1H J1= 4.4 Hz, J2= 10.0 Hz), 4.02-4.06
(dd, 1H J1= 5.2 Hz, J2= 10.0 Hz), 6.86-6.96 (m 5H)
7.23-7.26 (m 3H) 108 [000260] EXAWE 59 C OO ~ O

261] Step 1
[quzf?g - ﬁ| 4i5]?§9Chl or o- phenoxy) - phenoxynet hyl ] - pi peri di
n

-1-yl}-propiofiic acid hydrochloride: To the product
fr e 58 (25 ng, 0.0612 mml) in 1,4- dioxarie
;ﬁiﬁgg& dded 12N HC (O 8 nL) and the resulting

oA re W\at 55 'Cfor 5 h. The solvent was
removed in vaczzﬁfg:ﬁbtaln the product as a solid.
The oil was triturated with diethyl ether (4 nL) to
obtain the title product as a white solid. ny,

ey o T B 10
miktRSef(SPBEhydrb[ 1,2,378%xazhi 8b1d] Brp-a]Ridined , BBioBide (§3Immg 10H7
SO DR M R TTEN RN
(93mé,((ﬁ72 ﬁﬁoﬂﬁ I)&AT'{?)S EnQQ Q26 BlatdOMY-E 2665 ©. @ heMrmbient
mixture’s pH was adjusted to 1 with an aqueous 20% H,SO4 solution and stirred at
ambient temperature for about 20 h. The reaction solution’s pH was adjusted to 12-
14 with 5N NaOH, and extracted with EtOAc (2x18 mL). The organic layers were
combined, dried over anhydrous Na,SOy, and concentrated to an oil. The oil was
treated with 2M HCI in ether to give the desired product as a white solid (22 mg,
13%): MS; m/z 318 (MH)"; LCMS (UV) 99% HPLC 99.5%; 'H NMR (400 MHz,
DMSO-dg) 6 1.50-1.88 (m, 6H), 2.90-2.97 (m, 1H), 3.25 (d, 1H, J= 12.8 Hz), 3.42-
3.47 (m, 1H), 4.09-4.13 (dd, 1H JI=7.2 Hz, J2=10.4 Hz), 4.17-4.21 (dd, 1H JI=4
Hz, J2=10.8 Hz)), 6.93-6.96 (m, 2H), 7.06-7.08 (m, 4H); 7.39-7.41 (m, 2H,) 9.155

(s, 2H)

[000258] EXAMPLE 57
o
F o"\[jt]

(S)-2-[4-(4-Fluoro-phenoxy)-phenoxymethyl]-piperidine hydrochloride:A
mixture of (S)-hexahydro-[1,2,3Joxathiazolo[3,4-a]pyridine 1,1-dioxide (125 mg, 0.7
mmol), 4-(4-fluoro-phenoxy)-phenol (110 mg, 0.54 mmol), and potassium
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O/ ON 4 [/
{(S)-2-[4-(4-Chl or o- phenoxy) - phenoxynet hyl ] - pi peri di
1-yl}-butyric acid nethyl ester: A solution of
S)-2-[4-(4-chl oro- phenoxy) - phenoxynet hyl | - pi peri di ne
hydrochl oride (218 ng, 0.615 nmol), nethyl

4- br onobutyrate (139 ng, 0.769 nmmol), and
triethylamne (124 ng, 1.23 nmol) in dichloronethane
a&é.S n.) was heated for 18 h at 30 'C. The m xture

Batefil HQmgel WOBWW 5 wedt) aas hpatecdefor A 8 brag 65 E)QThﬁ th
ueous r
g ee%gk]?)r act epgm g? %ﬁ stngr;&tio L gl% %?aeque?ug iﬁ%¥ﬁzsmggl@g
stinedjatrambidna jearperatvere éorchbbun‘jzo&v €Theaedetion Mdithidls pifl dvak h e
I [ cuo, t o qbt ai e _cryde
adfupiel i 1214 e RSO, Bty it PRAGE Gt D5, e
or M BPrOFER I@Biﬁbiﬂéd Qﬁieﬁld%xt 4B ydrotd ]a,800) Cﬂﬂﬁtcoﬁ&ﬁtr!i@d to an
3499 :  1H NMWR CDC13) 8 1.52-1.86

oily Tllf ofl wgp ﬁeﬁffé Wi ZMzHﬁi ngether(twvz e title pzqduzt( an e‘?hd (95

m% '2!1)%1 ﬁs%z%&w LOMs Wﬁfo,?ﬁ NWER 'S)lbb Igﬁgzi Y)gﬂ%%%

5 1504181 Em,JGI-E) 2.90-2:95, (nn 2H)130264) 1HAFOLAHE33 4268, 471(eh, 115,

4 8 9
S 13 %0, W10 B 5g Bt bt s st pted B 20 0 o
HA)), N296-7.06 (m)SH), 7:17-7.22 (m, 2H) 9.15 (s, 2H).
4-{(S)-2-[4-(4-Chl oro- phenoxy) - phenoxynet hyl | - pi peri di
n-1-yl}-butyric acid
[000259] EXAMPLE 58

AT UK

3-{(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-piperidin-1-yl}-propionic acid

4-
n-
(

methy] ester:A solution of (S)-2-[4-(4-chloro-phenoxy)-phenoxymethyl]-piperidine
hydrochloride (218 mg, 0.615 mmol), methyl 3-bromopropionate (128 mg, 0.769
mmol), and triethylamine (124 mg, 1.23 mmol) in dichloromethane (2.5 mL) was
heated for 18 h at 30 'C. The mixture was diluted with 5 mls of water and extracted
with dichloromethane (8 mL). The aqueous layer was re-extracted with ethyl
acetate (8 mL). The combined organic layers were dried over anhy. Na;SQ,4 and the
solvent was removed in vacuo to obtain the crude mixture, which was purified by
silica gel flash chromatography to obtain the product (62 mg, 25%): 'H NMR (400
MHz, CDCl); 6 1.48-1.77 (m, 6H), 2.22-2.36 (m, 1H), 2.52-2.57 (m, 2H), 2.68-2.71
(m, 1H), 2.84-2.97 (m, 2H), 3.09-3.16 (m, 1H), 3.66 (s, 3H), 3.91-3.94 (dd, 1H JI=
4.4 Hz, J2=10.0 Hz), 4.02-4.06 (dd, 1H JI=5.2 Hz, J2= 10.0 Hz), 6.86-6.96 (m,
5H), 7.23-7.26 (m, 3H)
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hydrochl ori de: To the product from Exanple 60 (37 ny,
0.0885 mml ) in 1,4- dioxane (1.5 nL) was added 12N
HCO (1 nmL) and the resulting m xture was stirred at
55 "C for 5 h. The solvent was renoved in vacuo to
obtain the product as a solid. The oil was triturated
with diethyl ether (4 nL) to obtain the product as a
creamish red solid. (39 ng, 99%: M5, nmiz 404 (M +
H: LCMS (UV) 94% 'H NWR (400 MHz, DWVSO-d6) 8
[000260]- EXAMRLE 5S4H), 1.80-1.96(m 5H), 2.32-2.36 (m
2H), 3(12- 3.22 (m 3H), 3.37-3.41 (m 3H), 3.60-3.64
(m 1H), 4.25-4.35(m 2H), 6.94 (d, 2H, J= 6.8 Hz),
7.06 (s, 4H), 7.4(d, 2H J=6.4 Hz), 10.15(s, 1H), 12.3
(s, 1H). 110 [000 OEXAMPLE 62 C O Or"O NC O-
[0002651 tep 1
- Chl or 6- phenoxy) - phenoxynet hyl | - pi peri di n-
-ac Nert- butyl ester: A solution of
(S) 2-[4-(4- c%l oﬁo-ghenoxy) phenoxynet hyl | - pi peri di ne
hydr ochl ori de (2181y, 0.615 muol),
t - butyl bronopacetate (150 ng, 0.769 nmol), and
triethylamne (124 ng, 1.23 nmmol) in dichloromnet hane
[0d026H Biep was heated for 18 h at 30 *C. The m xture
was diluted wwth 5 ms of water and extracted with

3-{S)chibtoRhlomenphenaxy)rphenoxymethyillpiperidinglsylpyepionic acid
hyﬁ?ocﬁﬂrf(ﬁc §6 %e‘éﬂr&&ﬁc{eﬁ IEx3mBied8e25 §1g, b1 IH?J%I)QB'IW ned

organi c layers were dried over anhy. Na2SO4 and the
dicxehe/@rnl) wessaddedhtRNeHCl (0.8 ad) end thegesuliing minwre vagwirred at

s U 52 RUELLY 400 S bend b
Thé 6%0was HRELRG)itEdiefyLether (4 mL) to obtain the title product as a white
solid ﬂ% BTt MR oy 360 QT 1Y LRI AR 955E Y i £16b Mk
DMSO-dg) 5 1.5-1.54 (m, 1H), 1.77-1.79(m, 4H), 1.95-1.98(m, 1H) 2.79-2.84 (m,
2H), 3.05-3.1 (m, 1H), 3.37-3.47 (m, 3H), 3.64-3.69 (m, 1H), 4.27-4.29(m, 2H), 6.94
(d, 2H, J= 9.2 Hz), 7.04-7.06 (m, 4H), 7.4(d, 2H J=8.8 Hz)

[000262] EXAMPLE 60

s
Fog oW

4-{(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-piperidin-1-yl}-butyric acid
methyl ester:A solution of (S)-2-[4-(4-chloro-phenoxy)-phenoxymethyl]-piperidine
hydrochloride (218 mg, 0.615 mmol), methyl 4-bromobutyrate (139 mg, 0.769
mmol), and triethylamine (124 mg, 1.23 mmol) in dichloromethane (2.5 mL) was
heated for 18 h at 30 ‘C. The mixture was diluted with 5 mls of water and extracted
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hydrochl ori de: To the product fromstep 1 (55 ng, 0.127
mol) in 1,4-dioxane (2 nl) was added 12N HCL(1.7 nlL)
and the resulting m xture was stirred at 55 *C for 5
h. The sol vent was renoved in vacuo to obtain the
product as a solid. The oil was triturated with
diethyl ether (4 nL) to obtain the title product as a
white solid(27 ng, 52%: Ms, niz 374 (M - H): LCVS
4% 1H NMR (400 MHz, DMSO-d6) S 1.49-1.54 (m
&}éwhlgrombpns 48 mL) 4 Dhe aquggusilayss was rq:ﬂ}trac@dsoth@%ﬂssé agqipte

(5 Flb: it Eotipisy e 1ol g diga Bl 0, offy VG,
waslzemdwed il @a@ioki phtaid. theradOBixture, Whiph @a@@nﬁie@&y(smcazsl)
fagh Sppalofesphflo &ikin iR phodltl & nfes Bloor FogiR 08 My
Sl 15100 Gy Ston a4 i,
2455 56 LK 2 61, R 42 S Ao S 6o 51 Py 24
3}%,}’%2{3?@4‘2&&1 OiE{ Flf-lﬁ AT, 8- f07) R4, 93 (dd, 1H JI= 44 Hz, J2=

or onmet 1,2, 4 oxadi azol e (47 ng, 0.393
10&@618)6,6&91611&{)&1@@4-@96({@; Bhat28- ’(857(11169?}1)01\/@29 nmol ) in
DMF (2.5 nL) was heated for 18 h at rt. The sol vent

was renoved in vacuo to obtain the crude m xture,
[00d268 BEYSMPLEI6Li ed by silica gel flash chromatography

to obta@n the title product (65 ng, 51 %9: M5, mz

400 (M ©: LCVB (Ug) 93% [000269] Step 2

(S) - 2 [ 4- (4 Chl or o- ph oxy) phenoxynet hyl]-1-[1, 2, 4]

oxadi azol - 5-yl net hyl

S °O

4-{(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-piperidin-1-yl}-butyric acid
hydrochloride:To the product from Example 60 (37 mg, 0.0885 mmol) in 1,4-
dioxane (1.5 mL) was added 12N HC1 (1 mL) and the resulting mixture was stirred at
55 °C for 5 h. The solvent was removed in vacuo to obtain the product as a solid.
The oil was triturated with diethyl ether (4 mL) to obtain the product as a creamish
red solid. (39 mg, 99%): MS; m/z 404 (M + H): LCMS (UV) 94%; 'H NMR (400
MHz, DMSO-d;) 6 1.54-1.57 (m, 1H), 1.80-1.96(m, 5H), 2.32-2.36 (m, 2H), 3.12-
3.22 (m, 3H), 3.37-3.41 (m, 3H), 3.60-3.64 (m, 1H), 4.25-4.35(m, 2H), 6.94 (d, 2H,
J=6.8 Hz), 7.06 (s, 4H), 7.4(d, 2H, J=6.4 Hz), 10.15(s, 1H), 12.3 (s, 1H).
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I peridine hydrochl oride: To the product fromstep 1
60 ng, 0.15 mmol) was added 2M HCO in diethyl ether
6 mL) and the resulting m xture was stirred at A for
.5 h. The solvent was renoved in vacuo to obtain the
itle product as a solid (56 ng, 82%: MS, mz 400 (M
: LCMS (W) 95% 1H NWR (400 MHz, DMBO- d6) S
1.5-2.04 (m 6H), 3.2-3.25 (m 1H), 3.43-3.5 (m 1H),
3.63-3.68 (m 1H), 4.4(s, 2H), 4.73 (s, 2H), 6.94 (d,
[000R641-EXAMPEE 627. 06 (s, 4H) 7.4 (d, 2H J=8.8 Hz), 9.91
(s, 1H) [0g0270] EXAMPLE 64 CI C | DI ON 112
[000271] Step 1
(S)-2-[4-(4-Chloro-Rkenzyl)-phenoxynet hyl ] -pyrrolidine-
I-carbﬁxylic acid tgft- butyl ester :To a solution of
441 2 benzyl Y- pbenol (3.08g, 14 mmol) in DWW
o 80_#1) 5. AC Mas added 60% NaH (1. 05g, 26 mmol)
at 0-5'C. Theo%{ﬁon m xture was stirred at rt for
15 mn at 0-5"'C solution of (S)-2-(Tol uene-4-
sul fonyl oxynet hyl ) - pyrrolidine-I-carboxylic acid
tert-butyl ester (5g, 14mmol) in DM (20 nmL) was
d the above m xture at 0-5 'C. The reaction
[O@nﬁgﬁursggv}as warmed to rt and then heated at 90 *C for
{(S)YK[4-(@EhlorocphenpxyrphenonymeithyH tpiperiding lnyk-acetig acid tert-

t t ed Na, i - e,
bubfl e £ o Rfod B ISP BRAL B AEhEH Wbl R RS
hyioehlondb{218 th 0gi finamdl) ybutylbaemencdiates(d 50wz 0.46%amol),
and e TomEe b Shmod S o (Eowaretne 25 ytaiTas daeg for
18T /30 "ChTRER-Q AR Yillited ¥ith 3 s b Fatet bhEextfabiddGith( 1. 66

9. 309 . [000272] Step 2

dighByrorpethang 48 @tll)orlde beueeys laygtveas sxyxteackad Withsthyl@cetate (&

oSSRy e SO S ekt

was removed in vacuo to obtain the crude mixture, which was purified by silica gel

p
(
(
0
t
+

flash chromatography to obtain the title product (125 mg, 47%).

[000266] Step 2
{(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-piperidin-1-yl}-acetic acid
hydrochloride:To the product from step 1 (55 mg, 0.127 mmol) in 1,4-dioxane (2
mL) was added 12N HCI (1.7 mL) and the resulting mixture was stirred at 55 °C for 5
h. The solvent was removed in vacuo to obtain the product as a solid. The oil was
triturated with diethyl ether (4 mL) to obtain the title product as a white solid(27 mg,
52%): MS; m/z 374 (M - H): LCMS (UV) 94%; "H NMR (400 MHz, DMSO-dg) &
1.49-1.54 (m, 1H), 1.74-1.83(m, 4H), 1.93-1.96(m, 1H), 3.30-3.36 (m, 2H), 3.44-
3.47 (m, 1H), 3.82-3.84 (m, 1H), 4.02-4.06 (m, 1H), 4.17-4.20 (m, 2H), 4.29-4.33
(dd, 1H JI= 6.8 Hz, J2= 10.8 Hz), 6.93-6.95 (m, 2H) 6.95-6.98 (m, 2H), 7.00-7.07
(m, 2H), 7.39-7.41(m, 2H).
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the resulting mxture was stirred at it for 5 h. The
sol vent was renoved in vacuo to obtain the title
product (1.38g, 99%: 1H NTMR (400 MHz, DMSO-d6) S
1.67-2.15 (m b5H), 3.17-3.21 (m 2H), 3.88 (s, 2H),
4.07-4.12 (dd, 1H J1= 8.4 Hz, J2=10.8 Hz), 4.18-4.22
(dd 1H J1= 3.6 Hz, J2= 10.8 Hz), 6.91 (d, 2H, J=8.8
7.16 (d, 2H, J=8.8 Hz), 7.22 (d, 21-L J= 8.8

H J= 8.8 Hz) [000273] EXAMPLE 65 0 O
["?F&?ﬁﬂ é?‘%‘é’ﬁ?ég[ooozm] Step 1

(R) - 2-[4- (4echl oro- benzyl ) - phenoxymet hyl | - pyrrol i di ne-
| -carboxylic acid tert- butyl ester :To a solution of

4- (4-chl or o- benzyl) nol (1.1g, 5 mol) in DWF (15
m_)at 00- C was a 60% NaH (0.4g, 10 mmmol) at 0-5
3@ dtion m xture was stirred at rt for 15 mn
Nen of (R)-2-(tol uene-4-
sulfonyloxynetﬁ?ﬁiézbrrol|d|ne 1-carboxylic acid
tert-butyl ester 149, 6mmol) in DV (5 nL) was
added to the above m xture at 0-5 *C. The reaction

m xture was warnmed to rt and then heated at 90 OC for
[00(R68] Bhep Im xt ure was concentrated, diluted wth

TR R RS B SRR PR

pi éi@dlﬁ@ﬁhhﬁ@ﬂe of @m-[q M&w@pmmy)cbheﬁ@kmyl}aﬂbmdme
4 and the sol vent enmoved i n vacu?bgﬁguplle bt ai n

hy@mhlerl@@@lﬁ]% 9r6é5 n%m?lbﬁ (cma@r%myll)ﬂ - B

0. §d3&}§llﬂo§ %@%%agézl{%ﬁﬁ:g%oﬁﬂc ?ﬁr@é 0.620nrhblh HEDMTO@UCHT { a8

heetﬁsi fqz-lpdl gt m- e @P%’Elﬁéﬁ‘ﬁé yemovied Envaecyerta ohtain thegrads misiue

AR LB 5 18 OHE P i G

mg, 51%): MS; m/z 400 (M + H):: LCMS (UV) 93%.

[000269] Step 2
(S)-2-[4-(4-Chloro-phenoxy)-phenoxymethyl]-1-[1,2,4]oxadiazol-5-ylmethyl-
piperidine hydrochloride:To the product from step 1 (60 mg, 0.15 mmol) was
added 2M HCl in diethyl ether (6 mL) and the resulting mixture was stirred at rt for
0.5 h. The solvent was removed in vacuo to obtain the title product as a solid (56
mg, 82%): MS; m/z 400 (M + H): LCMS (UV) 95%; 'H NMR (400 MHz, DMSO-
dg) 8 1.5-2.04 (m, 6H), 3.2-3.25 (m, 1H), 3.43-3.5 (m, 1H,), 3.63-3.68 (m, 1H), 4.4(s,
2H), 4.73 (s, 2H), 6.94 (d, 2H J= 9.2 Hz), 7.06 (s, 4H) 7.4 (d, 2H J=8.8 Hz), 9.91 (s,
1H)

[000270] EXAMPLE 64
Cl

CIO/\LNJ
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resulting mxture was stirred at rt for 5 h. The
sol vent was renoved in vacuo to obtain the title
product (1.37g, 99% . 10002761 Step 3
4-{(R)-2-[4-(4-Chl oro-benzyl ) - phenoxynet hyl ] - pyrrol i di
n-1-yl}-butyric acid nethyl ester: A m xture of
(R)-2-[4-(4-chl oro-benzyl) - phenoxynet hyl ] - pyrrolidi ne
hydrochl oride (1.37g, 4 mmol ), nethyl 4-bronobutyrate
(916 ng, 5 nmmmol), and potassium carbonate (1.12g, 8
mol) in DM (15 nmL) was stirred for 60 h at rt. The
e yas renmoved in vacuo to obtain the crude
moﬁ?kﬁ $t8 The m xture was diluted wth 30 nL of water

(S)am[h @“Clil%ﬁ&-ﬁ@hiﬂ)tﬂ'heﬁbmdlahﬁ!-@Vﬁo{nﬁﬂﬁ-]ﬁt@rhoﬂlﬂc aiflteols

o b SRS P b A -

(30’\'@ PiLh-AbwhRIaSPb0% 'NaHN%ﬁosge DB ¥fbl) & /ST OTHeCreAtibAI N

e’ crude mxture, which was purified by silica gel
nuiﬁm#ascshrrenhu:tro@lr apmjin -5 . aAn?Ohlhell pf ()e- (Tpilb‘»t}@rét (570

syt by NG S SOl i o) s PR, o

Dl\‘iF 20hty W éﬂﬂéd:toaﬁé fbokke nﬁkﬂdfer a OCBc C. The reactlon mixture was
(R)-2-[4-(4-chl oro; benz phenoxynet hyl ] - pi per| din
wannecyuo}rt dtthen heated jati9® C f?éﬂgiyl Thegpixfurg wapegpcentraied, fiiy <3

witggsafisiefl 54 R3HCI0 AR Bl BBt R Skl O Baueth et Fas

re- Bﬂﬁacﬁmvﬁﬂﬁﬁﬂlyl\iobhtel\ﬂmerco(@ﬁled niganicBayetsgiiere dued ldvar aphy.h
2N HO, and. extracted h et acetate.(10Q nl),. The

MRSl o e Wagepe b s ated bR G phigh Moyt

wak piRed By silichhRl ﬂmhm;htccg&gﬁplt@ obthinyied Stlewroeud (1.66lg,
over anhy. Na2SO4 and the solvent was renoved in vacuo

30%0- obtain the the title product as a white solid (424
ng, 779 ; HPLC 99.2% 1H NWR (400 MHz, DMSO-d6) S

1.55-1.70 (m 5H), 1.89-1.94 (m1H), 2.17-2.26 (m
[0®Ry?] Stp2 2.38 (m 1H), 2.77-2.87 (m 2H), 3.02-3.07

skt tuty enm-ﬁ‘hél%gge%ﬂgﬂ ity node tele,
prétact from Sfep (d1.62¢14. Ummol) was added 4M HCl in dioxane (45 mL) and
the resulting mixture was stirred at rt for 5 h. The solvent was removed in vacuo to
obtain the title product (1.38g, 99%): 'H NMR (400 MHz, DMSO-dg) § 1.67-2.15
(m, 5H), 3.17-3.21 (m, 2H), 3.88 (s, 2H), 4.07-4.12 (dd, 1H Ji= 8.4 Hz, J2=10.8
Hz), 4.18-4.22 (dd, 1H JI=3.6 Hz, J2=10.8 Hz), 6.91 (d, 2H, /=8.8 Hz), 7.16 (d,
2H, J= 8.8 Hz), 7.22 (d, 2H, J = 8.8 Hz); 7.33 (d, 2H, J= 8.8 Hz)

[000273] EXAMPLE 65
)
f O
Clo/"" :N
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= 8.8 Hz), 7.22 (d, 2H, J= 8.4 Hz); 7.32 (d, 2H, J=
8.4 Hz) [000278] Exanple 66 HCl salt sz-d~ 0
[ 000279] Step 1:
(4-i odophenyl) - (4- met hoxyphenyl ) - net hanone:
Ni trobenzene (45 m) was cooled in an ice-bath and
treated portionwise with alum numchloride (13.5 g,
101 mmol, 1.15 eqg.) and foll owed by 4-iodobenzoic
acid chloride (25 g, 94 mol, 1.07 eq.) in
[009274loBRZzene (25 ) at a maximumof 10 C. The mixture
1354344 - - @:ﬁ;@ | inMRafbdiRROadibitael €
(R){%ﬁ%?%'dh%@%%ﬁ%lzy% ghéeq. vv'z:ahs}m:\ degﬁ%lnrlo Wi sed*?ns,uch a
butyd ester :Fomsolution of driprshiprerbenzy])dienol éleg&sisquel)e? DME(15
ol yti-on th S t ot : d
i Fa i S S P N Ci 10 Hal § LFET EFRIGh Hitfure
wak SErr¥B4t@f for { 7Rh 41105 "CTha splufien pf (RO tolachecl | ect ed by
filtration and washed with water and then dissol ved

sulfnydxymeBybravimlidiac-d wapboxylihadd et esRed- 1gHspgoD m

DN 5 m) W ailiedto gﬂe abgdé R\ 0-VB SPhe r&HBRPRMBIIE RS
sol'vent” under reduced pressure to provide the title

watrthbd (/10 Giithen Reafed Gt 50 g(:j fRQ%h. TﬁHnNﬂe@%@@oﬂdehtratﬁg@ﬂfi&:d
.8 3.89 (s, .3 6. 96 J=_ 8 Hz, 2 7.48 J=

With grtypte zm}iaﬂ)ﬂoz gn? getastedish gyt asgigte. ??ngaqtmgs e 7%

re-E¥tractedlith é@%&% THeRPBmbined or%anic layers were dried over anhy.
(4-1odophenyl) - (4- met hoxyphenyl ) - met hane: To a .

Mg raddhaielnt Was.rpmgmwpt)o_ to obtain the crude mixture, which

- e - . .
wig phfC O AR hadek RRRAEmS ho bofin T Polut 18 . e
7800 m, 187 mmol, 2.37 eq.) dropwi se by a syringe at O
C. The mxture was allowed to warmto room
tenperature with stirring overnight. After the

[06027s] isep 2vas conpl ete (nonitored by TLC anal ysis), the
R} Feriahitre e irabeRpyaip i oo fiine baespeploaR Yok,
prélﬁﬁx%hﬁsim\@‘cebh (NBRIEPBnAG]) v_&a%%adm ANCHRDLin doRarR(96 IS and the

ayers were extracted wt \
resulting mixture was stirred at rt for 5 h. The solvent was removed in vacuo to

obtain the title product (1.37g, 99%).

[000276] Step 3
4-{(R)-2-[4-(4-Chloro-benzyl)-phenoxymethyl]-pyrrolidin-1-yl}-butyric acid
methyl ester:A mixture of (R)-2-[4-(4-chloro-benzyl)-phenoxymethyl}-pyrrolidine
hydrochloride (1.37g, 4 mmol), methyl 4-bromobutyrate (916 mg, 5 mmol), and
potassium carbonate (1.12g, 8 mmol) in DMF (15 mL) was stirred for 60 h at rt. The
solvent was removed in vacuo to obtain the crude mixture. The mixture was diluted
with 30 mL of water and extracted with ethylacetate (130 mL). The aqueous layer
was re-extracted with ethyl acetate (2x100 mL). The combined organic layers were
dried over anhy. Na,SO, and the solvent was removed in vacuo to obtain the crude
mixture, which was purified by silica gel flash chromatography to obtain the title
product (570 mg, 35%).
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Et OAc (100 m ). The conbi ned organi cs was washed with
6 NHCL(50 M X 2) and dried over anhydrous MySO.
Renoval of solvent gave 40 g of product, which
contains silyl residue. Thus obtai ned product was
forward to the next step without any further
purification; 1H NWR (400 MHz, CDC13) 8 3.78 (s, 3H),
3.85 (s, 2H), 6.82 (d, J= 8.8 Hz, 2H), 6.92 (d, J=
8.4 Hz, 2H), 7.07 (d, J= 8.4 Hz, 2H), 7.58 (d, J
=8. 8Hz, 2H). [ 0002811 Step 3: 4-(4-iodobenzyl)-phenol:
|ytion of 4-iodophenyl)-(4-nmethoxyphenyl) -
IOQEg(ﬂaﬁgep 40 g,) in dichloromethane (150 m) at -78 C
4-{\QR);Zqmwmmmuhsﬂ)-mﬂxymﬂﬂl]npyrrdlldmdl-yl}-butyrlcracxd A

o T el o S A0S SRS L GTREFRE

mmyi lektbOf370RS, 1CRInGT) §n 411 hEethRRE AR (6 HLYWAdIsBrriddat 50 °C
lowed to warmto roomtenperature, at_ which tine the

forslt&atr {Tihg golvﬁﬁﬂ@ﬁ Femtovek in Yasha (Rheanixtarewas dilutadovifinwater (25
oHrroﬁgIEt 10 %}ﬁ ﬁ@h@l aﬁ&‘eﬁtfacte@xﬂﬁfﬁﬂ‘fyl afot&te ldgal:ﬁL) The

é ar e agueous ayer was extrac
aqﬂhotuh Iayemmi l’ﬂan'eac(téHOﬁtth:thyl ac@tate (1389 mbhbThn:e:dmﬂotrgd IQFgamic

FE0E G880 Bup R Naas oLt ERds PinpRed Pl BiBthin
théStSBE Yi€le brddﬁd% a mﬂu g6lill (Flﬂ-eﬁthV’E%) g ma 99@2%; WFINMR cd0ct
33. %) was triturated wt ne. The solid
Mi&@sDMS %éﬁécﬁSaln@ @ SHadl-§3-1 84 I@@xl&ﬂez 170:?t2ér(md?151} Ress"
2. §tﬂ@q tmg £7P5 ‘8‘?' k’xﬁtzﬂ)a? oQ%t(f"/' (??‘im 207033 94 CDgi’dl@H%As el
J22H).8 Ha), 6&8463388 (nmlﬁ), 3. &567@ ), 6,84 (8.2, 8. S:Ha) 7.5 @102 df

=%83182¢1§’% 110@%-53%%; e@é{{?ﬁ'@ﬁﬂ) 7.58 (d, J=

4 (4- Thi ophen- 3-yl -benzyl ) -phenol: To a m xture of
9 |odobenzyl) phenol (12.4 g, 40 nmol), boronic
[0% & 48 mol, 1.2 eq.), 10 wt. % Pal | adi um on
charcl 29, 2 mml, 0.05 eq.), potassium

g, 120 nmol, 3 eq.) was added
¢ m ) and water (40 m). The
m_ture was bubbl ed| wi Hichsaltf or

[000279] Step 1:

(4-iodophenyl)-(4-methoxyphenyl)-methanone: Nitrobenzene (45 ml) was cooled
in an ice-bath and treated portionwise with aluminum chloride (13.5 g, 101 mmol,
1.15 eq.) and followed by 4-iodobenzoic acid chloride (25 g, 94 mmol, 1.07 eq.) in
nitrobenzene (25 ml) at a maximum of 10 °C. The mixture was stirred at 0 °C for 10
minutes, where upon anisole (9.5 g, 88 mmol, 1 eq.) was added dropwise insuch a
manner that the temperature didn’t excess 10 °C. The solution then was left to warm
to room temperature overnight. The yellow suspension was poured into ice-water
(750 ml). The precipitate was collected by filtration and washed with water and then
dissolved in dichloromethane (2 L), which was washed NaHCOj; (aq.) (150 ml X 2),

dried over MgSQ,. Evaporation of solvent under reduced pressure to provide the title
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10 min before it was stirred at 85 C under Ar
overnight. After cooling to roomtenperature, the
reaction m xture was passed through a plug of celite
(20 g) and washed with Et OAc thoroughly. The organics
wer e evapor at ed under reduced pressure to give a

resi due, which was triturated wwth water. Thus

obtai ned solid was washed with water thoroughly.
After drying in the air, the solid was washed with

pradugin €256, 90%)x B)NMR @Wéﬁlh@la@b) ¢ 289 (s, SHU 9GS, AT

g 9@ H N

8%2**@&%%?&’5 S48 Bl ol By S G bR,

2Hy; 4 Hz, 7.08 (d, J=8.8 FE 2H), 7.19 (d, J= 8.
Hz, ZFD, 7 36 (m 2H), 7.40 (m 1H). 7.50 (d, J= 8.
Hz, 2H); [000283] Step 5: (R)-

[oa,zg{ﬁogté@@e 4-sul f onyl oxymet hyl ) - pyrrol i di ne-1-car boxyl
ic acid tert-butyl ester: To a solution of

(4-e¢§op2ewn(4owywewenwrmﬂbm Ae-suspenpien 9f (4iogdeplpnyl)-
Bt i

%yr é P#]ﬁe\ﬁ%%rgg?lﬂ n\ﬁﬂ%@ég mm@? uer}lg g%lcf&%na}/: 46 fﬂl)o‘;vflsde
adqeliCriSthglsil&fe (Bonoil,, 187 nmﬁolemy eq.Ndwpwisp by tisgringztat 0 °C. THhe

resulti m.xture . was tlrred at..rt. overni ght.

iR A B S VB S P it SirRsco v ARG e

reRYbi Wad edinplett imbhifdded K}Bﬁl;@hnéﬁys'fé); thd Relagile AikterRg whé OA\C

| ayers was washed with water ﬁ% followed b

rerpgyed epz rmmwwyoram Tagmestdnegps desrlslv in Ef@pyed bo%mé rand
thé}{gégﬂcd WHRRAE®0, 8. (@60 m? bé’ﬁni‘héﬁhqgéusrlf)@w&e Qf@a%ﬁi'drvﬁth

gave the deS|rea product as colorless oil (18 100
EiGAgHI0cnl). The aqmhinedOtzaniqs wasmaayl vitns NEICI (30 80X and

dngg% er (aillh}%?ﬂ}s 1\315&8 ?i%og{]gof s%v% %\?F' 40§é_gf _prgd\%p ﬂéhgahz 2H) ,
comtain¥ silyl residue8TRustdbtaiid)produdtiwis0iot28d jo the agxtStep w1thout
any Gl BigaRen GRMA (i M it &7 G R g b
6. s‘%(ﬁ411|9'8<m£“2@r)36 ¥3 (d0$2RYA 112,012 07 (P /S 8 BB HPls8 (d, J

‘&8 o?HDene 4 sul f onyl oxymet hyl ) -pyrrolidine- 1
-carboxylic acid tert-butyl ester (12.6 g, 35.5 mmol,
1.05 eq.) in DM (80 m) was added sodi um hydri de (60%

[060281] Step 3:

4-(4-iodobenzyl)-phenol: To a solution of 4-iodophenyl)-(4-methoxyphenyl)-
methane (40 g,) in dichloromethane (150 ml) at —78 °C was added dropwise BBr;

-I>OOII

(158 ml, 1M solution in dichloromethane) by a syringe, keeping the temperature of
the reaction mixture below —65 °C. After the addition was complete, the reaction
mixture was allowed to warm to room temperature, at which time the starting
material was consumed. The mixture was poured into ice-water (1 L). Organic layer
was separated and the aqueous layer was extracted with dichloromethane (100 ml X
2). The combined organic layers were washed with NaHCO; (200 ml X 2) followed
by brine (100 ml), dried over MgSO,. Evaporation of solvent under reduced pressure
gave the crude product (33.8 g), which was triturated with hexane, The solid was
filtered and washed with hexane. After drying, the title product was obtained (22.3 g,
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mneral oil, 1.62g, 40 mvol, 1.2 eq.) at 0 Cin one

portion. The m xture was stirred at 85 C overnight.

Since (R)-

2- (Tol uene- 4- sul f onyl oxynet hyl ) - pyrrol i di ne- 1-

carboxylic acid tert-butyl ester was consuned with

about 15% of 4-(4-thiophen-3-yl- benzyl)-phenol

remai ni ng (by TLC and 1H NWR anal ysis), 1.23 g of
addi ti onal of

ovgIthrelae W°§Eﬂpr ﬁmﬂ% (OO AT, CRCT1D 3-8 b 21D 468 6xy |
1}2,36d?43(ddﬂ=%f 4 HhY 69§T(<FU g, §H§62 lo@0rd S%CH%] WSy 58

ed and the m xfure Was stirre or over ni After
(d,cfool.# iy, 2H);r oom t enperature, the mxture was poured
into NaHCO3 ag. (500 ml). The m xture was extracted
wth EtOQAc (150 m X 3). The conbi ned Et OAc | ayers
[060282 Stepehed with water (50 m X 3), dr| ed over

d E t f re ed
+Gritea e nean aiRRnh Th i Gube o Rl PlooRgf pugspltSa
g, Mmﬁ{bl)lbbmhlvacim(@usegt £Zimenel, SLBALE 10wt %P’amﬁuﬁﬁ & ElaRdbal

4- (4- Thi ophen- 3 benzyl% phenol . Then the crude

(2.h¢ et ramol Q5 B apﬁawm quateAL &6 8l 2hmamel, Aceg- )i s added
1so‘3fd§§ﬁ£1§ok(of'@0@1ﬁ1'):_aﬂd’@5t@f gah tm1j, Thb Mikfurt WA dullblediitha Vs

Suspended I'n and stirred at room -
10tneimbefors it was smeerdmt@ﬁfC ulifies Ag oivemight s fier koalingdo udoim and

washed with ether. After dryin on,a Vv, ine .at
tenffetehif e kohefibA Blpufiol basbhd lthen Bbnit QEERE T o™
washdd-with Eﬁ)aﬁcsmgtdﬁghl}'gﬁldﬁggﬁﬁfs v&drﬂbﬂaﬁox(a%él&?h:lﬂﬁ&&duced
evapor at e u er eauce ressure to
preéﬁ}ggtéa@mrﬁ%&e wﬁpléw%'amg@te Pt Rter o R r?&t%fgﬁ@‘éé Wes h
wagﬁéa%tﬁ Ratd} H6roh ygAﬁér 8%& air,/the soﬁﬁﬁw& wasﬂr&ﬁwﬁh G
LC- MS: 99% pur | HPLC:” 99% puri t

hegae R ED) By ER e LR et e alidd] 66 g 99.5%

vidd SRR i CHCBLES o4 2uf st B 65 i 4B

2HS, 7.88 fiﬁ.f—&]ﬂ HARR), (?nmfﬁ)w 880 ?In-?,@)z.:’;_(l)ﬁ(xﬂ,.zgl),s%mg gyol%

7%’(39%@42’52»02%4 08 (dd, J= 8.0 J2 =10.4 Hz, 1H), 4.20
(dd, J1= 3.6 Hz, J2 =10.8 Hz,

111), 6. 92(d, J=8. 8Hz, 2H) , 7. 19(d, J=8. 8Hz, 211) 7 23 (d,
[00028Y Stepiy;, 2H), 7.51 (dd, J=1.6, 4.8 Hz, 7.62

(R%@E‘Eng—4—s7lalio§1%lox§me&1yﬁ*pﬁnﬁldlﬂfe-l &Pbox}ﬂ@a&&’ 092 Batyl
ester: To a solution of (R)-2-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl
ester (10.43 g, 52 mmol, 1 eq.) in pyridine (50 ml) was added p-toluenesulfonyl
chloride (10.5 g, 55 mmol, 1.06 eq.) in one portion at 0 °C. The resulting mixture
was stirred at rt overnight. And then poured into ice-water (250 ml). The mixture was
extracted with EtOAc (50 ml X 3). The combined EtOAc layers was washed with
water (50 ml) followed by 1N HCI (75 ml X 4) and NaHCO; aq. (75 ml), dried over
MgSO,. Evaporation of solvent under reduced pressure gave the desired product as
colorless oil (18 g, 100 % yield); 'H NMR (400 MHz, CDCls) 6 1.28 ~ 1.39 (m, 9H),
1.60 ~ 1.90 (m, 4H), 2.42 (s, 3H), 3.20 (m, 2H), 3.83 (m, 1H), 4.0 (m, 2H), 7.48 (d, J
= 8.0 Hz, 2H), 7.77 (d, J= 8.0 Hz, 2H); |
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OO0 _ OS=0 O0Qx ONt
4-{(S)-2-[4-(4-chl oro- phenyoxy) - phenoxynet hyl | - pyrr ol
din-1-yl}-butyric acid phenylsulfonic acid salt: 500
ng of 4-{(S)-2-[4-(4-chloro-phenyoxy)-
phenoxynet hyl ] -pyrrolidin- 1-yl}-butyric acid was

di ssolved in ether (120 m). To the solution was
added dropwi se the solution of benzensul fonic acid
(240 ng, 1.2 eq.) in ether (4 mM). The m xture was
stirred at rt for 2 h. Ether was renoved to about 50

white solid was collected by filtration and
[O%Sﬂ %tlgﬁnﬁth ether and dried on a vacuumline at 70 C

RPY-4-(4vERioph eh-8yHbenxyiHphdnogymethypymrolidine hyﬂﬁi’chhgic acid

salg.alz/%a %%m%l %54 Qék—cfgxprfzﬂ- -%O dﬁ)ppﬁno}gfg 33 grl]ng

(R)3 24(4011@11% 4%}_{)011)30}@5311&1‘.5@'% ﬁi’ﬁohd%:egﬂcirmlxghg%ﬁg%ﬂ Eut@l eséei§4
(3, 3 Smo 15 caig DME 69 7 o e odm yida (9% 5 4
ol 451478 A L 0 A
at $0AOEAiglit Sipcd (R)SE¢Tolnere-asniifpdylostpnetiyl)- "p'grrehmne-m c

coiitztis seicvt R Diteravap pousiped wim'sBot 1504 P oot

beﬂ%fl)tﬂﬂeﬂ&@éﬁﬁﬁﬁg@}@@LG&nd 1 N3 RERdlysid), 1123 gaf hddlfrdste.l of
resulting mxture was stirred at roomtenperm& for

®RB Mtolueménsuéfpéﬂpm@hﬂ)%dmerkPaéBO’Bﬁ‘F agiideraupL grte
3 W6 gt EE dq % WAL FIRA AR nBk RN 45 stifted Hﬁ'o@&ni’@? After

evaporate o dryness to give a residue. Thus obtai ned
coclingde rggmptéuperature, the mixture was poured into NaHC03 aq. (500 ml). The
mixture was extracted with EtOAc (150 ml X 3). The combined EtOAc layers were
washed with water (50 ml X 3), dried over anhydrous MgSO4. Evaporation of
solvent under reduced pressure gave the crude product as oil (15 g), of which H
NMR indicated existence of 13% of starting 4-(4-Thiophen-3-yl-benzyl)-phenol.
Then the crude product thus obtained was treated with 4N HCI in dioxane (40 ml)
overnight to form a solid, which was suspended in THF (3.5 L) and stirred at room
temperature overnight. The solid was filtered off and washed with ether. After drying
on a vaccum line at 65 °C overnight, 7g of desired product was obtained as off-white
solid. The mother liquid (THF) was evaporated under reduced pressure to 500 ml and
the suspension was collected by filtration and washed with ether to give 2.5 g of
product; m.p.187.6 ~ 188.3 °C; LC-MS: 99% purity; HPLC: 99% purity; ee: 99%,
determined by chiral HPLC; Elemental analysis (C32HasCINOS): Calculated (%): C,
68.29; H, 6.51; N, 3.62; S, 8.29. Found (%): C, 67.97; H, 6.36; N, 3.49; S, 8.36. 'H
NMR (400 MHz, DMSO-dg) 8 1.70 (m, 1H), 1.90 (m 2H), 2.1 (m, 1H), 3.2 (m, 2H),
3.86 (m, 1H), 3.89 (S, 2H), 4.08 (dd, /= 8.0 J2 =10.4 Hz, 1H), 4.20 (dd, JI = 3.6 Hz,
J2=10.8 Hz, 1H), 6.92 (d, /= 8.8 Hz, 2H), 7.19 (d, /= 8.8 Hz, 2H), 7.23 (d, /= 8.0
Hz, 2H), 7.51 (dd, J= 1.6, 4.8 Hz, 1H), 7.62 (m, 3H), 7.79 (d, J= 1.6, 3.2 Hz, 1H).
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was dissolved in THE (30 m) and forward to the next
step without further purification. [000288] Step 2:
4-{(S)-2-[4-(4-Chl oro- phenyoxy) - phenoxynet hyl ] - pyrrol
din-1-yl}-4-oxo-butyric acid (d4): To the solution of
succi ni ¢ anhydride-d4 in THE prepared above was added
a solution of
(S)-2-[4-(4-chl oro-phenoxy) - phenoxynet hyl | pyrrol i di ne
HO salt (1.2 g, 3.95 mol, 2.4 eq.) in THE (20 m)
[00(1285] EXANIPEF 67 he additi on was conplete, the reaction
m xture was allowed to warmto roomtenperature over
night. 6 N HOJ (excess) was added and then the
mn1xture was s®irred for 1 h before extracted with
acetate/(® X.25 m ). The conbi ned organic | ayers
e drled an e _porated to dryness. The crude

ur P d by chromat ography on silica ge
u5| hlof ane and nethanol (from 100:1 to
25:1) as e glve the title product (535 ny,

14% vyi el d). 120 [ 000289] Step 3: Methyl
4-{(S)-2-[4-(4-chl oro-phenyoxy) - phenoxynet hyl ] -pyrrol i

4-{18)32%4 - khlﬂr@i‘ﬁ’enyhﬂ})ylﬂfﬁlexﬁﬂ&h 1}- Bgrl%llﬁﬁi-ll%’l}%tﬁlc acid

enoxynet h

4- (4-chl oro-
phﬁyylﬁle}rqnm w:lq s3lt:1500 %&ip 4b£(§3}?1[¥ (%ehleroc@&yyw ng, 1.2
phO xymett yg %by}roh@inﬂ i AR Jedd waﬁ‘?ﬁ@@l@éﬂ m(eﬁne?g]hoatﬁﬁ To the

m) was” added dropw se T
solvéigm wes addgd d:r0p%serfh®$olut3mézj bynmmlﬂmfompuamdu (a@o mghb2 eq.) in

o LM TR el e G0 AR B sq,
Thmﬂmtelsbled wad @ilieeted h@ﬁltralnemdawlashadi with ethetaeidirfpdensur e.
e B S50 BEOc cAP oD B S SRS LB e
N, Pk, prvsodg %sgophze%@ X;@pzhzesng ST (57
Hz 2HD, B- 11 (m, 2Bt 344oe 1043.62 {fo, KDsbPUtoNDo. 1hk Ayi8.4 HZ,
) Gl RO BT 2 DT 06 (D) 0

3H)P0A1 (q) J =19.2He) 2H)] 7.60 (th, 258). HPLC purity: 99%; MS?
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THE (14 m) was added BH3 (1Min THF, 2 m, 2 nmmol, 2
eq.). The mxture was stirred under reflux overnight.
After cooling to anbient tenperature, THE was renoved
and the crude product was purified by chromatography
on silica gel using dichloronethane as eluent to give
the title product (200 ng, 49 %yield). [000291] Step
5:
4-{(S)-2-[4-(4-chl oro-phenyoxy) - phenoxynet hyl ] - pyrrol
din-1-yl}-butyric acid (D4) To a solution of methyl
4-{(S)-2-[4-(4-chl oro- phenyoxy) - phenoxynet hyl | -

[000386] CEXKAMPLE §8 } - but yrate (D4) (200 ng, 0.49 nmol, 1
eq.) in nmethanogl (4 m) was added a solution of NaCOH

Cl(80 ny, 2 mol,\4 eq.) in water (1 m). The m xture
g Stirred bSbn1tenperature overni ght. The

.t|Ie mat e [ was renmoved and the residue was

er fo Id%ed by 2N HJ to pH = 4. The mixture
maéD ith dichloromethane (3 X 20 m). The
conbi éam c||ayers were dried over anhydrous
MySO4. Renoval sol vent gave a residue (210 ng),

whi ch was purified by chromatography on silica ge
usi ng di chl oronet hane/ met hanol (20:1 then 15:1) as
“nmhyqn3w q:give the title product as a solid (86 nyg,

45%y d 1H NWMR (400 , O d6). 8 1. > 2
Sufq“uc gh’elydl)g deyds: (TT?I sugorq)lc agygg (]( gnDNEm)'no? _agg) %Eq}-ﬁl@o n-8)
was a(ﬁféd(tﬂ'éthél%&"(ﬂ 2 l; 8.7 mmdl, ?éq %mllo%&i-%y tk%lﬁ)g%%e@@ﬁng,

1. 2(mml p 1534 Tmsultn;?mxugg wag sared 33190111 femwerapur/for 8. ) |

Thgéwé'@ﬁaté 34‘5} éte%ggﬁagwgwﬁ%% | P colBRRA D2 anic

sohim{r( Was @rapdrated ic iyoess tpgize e xgs)duph'ﬁme X)yh'meﬂ giude pyadusi i d

wag Er‘:?ﬁ‘é}ﬁ/“s‘f 16# I'E# 5& “%1 ﬁfd}gﬂfaﬁ% h%lg %F oro-p gﬂr? ;ﬂ}g & °

pufthéioxymet hyl ] - pyrrolidin-1-yl}-butyric aC|d HC salt
(220 nm, O Smol, 1eqg.) in

[000288] Step 2:
4-{(S)-2-[4-(4-Chloro-phenyoxy)-phenoxymethyl}-pyrrolidin-1-yl}-4-oxo-butyric
acid (d4): To the solution of succinic anhydride-d4 in THF prepared above was
added a solution of (S)-2-[4-(4-chloro-phenoxy)-phenoxymethyl]pyrrolidine HCI salt
(1.2 g, 3.95 mmol, 2.4 eq.) in THF (20 ml) at 0 °C. After the addition was complete,
the reaction mixture was allowed to warm to room temperature over night. 6 N HCI
(excess) was added and then the mixture was stirred for 1 h before extracted with
ethyl acetate (3 X 25 ml). The combined organic layers were dried and evaporated to
dryness. The crude product was purified by chromatography on silica gel using
dichloromethane and methanol (from 100:1 to 25:1) as eluent to give the title product
(535 mg, 14% yield).
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di chl oronet hane (5 m ) was added PyBrOP (280 ngy, 0.6
mmol, 1.2 eq.), DIPEA (200 ng, 1.5 nmmol, 3 eq.) and
(R -I-phenyl ethylamne (80 ng, 0.6 mmol 1.2 eq.).
The m xture was stirred at room tenperature overnight.
The volatile material was renoved under reduced
pressure and the residue was purified by preparative
TLC wusing dichl oronet hane/ MeCH (15: 1) as nobil e phase
(twice) followed by a colum chromatography on silica
di chl oronet hane/ MeOH (15:1) as eluent to
[O‘g?\?% glte%% desired product (12 ng, 5% ; LCVS (UV, ESI),
Methyl 49(5)-2N): (4+4RloBo-phesKoxy |- OGRS B e GYINRIrFolitin G+ YI4@X00

b“iy'% ST 2 oot o GRS SRSy ORI TR o
yitolgins1 1}@-6]&0&?}1?@1’}0—%91{2%)’(500 ap| 1.2 rfcl)iﬁol’;ll 2q)) itt 2 tiitade of -
m{%@wb@ JaD ﬁﬁfi bwfn%@tﬂ@?rvey a@%@ d{%@ %?Eﬁqg{?% {33} in hexane,

3 Iﬁg 6)m1h6‘1 gicg. P h@ﬂh%ﬁﬁﬁl@aﬂﬁ thiRtuit was ¥@fedam@iEthe @f&ﬁ&% dcfibPas

The m xture was shaken at a

cosswm@érby l%dieatwrl@ﬁt/eﬂovoq%rme@l%t Ehemyolgtile maerigl wes under
re%&%%qeﬂfe&i%&g sﬁl?éﬂ The 'é‘mﬁé pria ct'{ﬁﬁs“:{{b‘tﬁﬁ%l;\?& M rddaqd

chromat ogr a on silica gel using et acetate

thef mext spege withbyt furtmpmfmsomanef MeOH (15:1) as eluent to
give the title product (13.5 ng, 14%; 'H NWR (400
MHz, DMSO-d6) S 1.81 - 2.67 (m 8H), 3.57 -3.67 (m
[oaidp0] Btepld:- 3.75 (m 1H), 3.88 (m 1H), 4.06 - 4.08

SRR IR E S E N
bu&fratéfg : To 3 bolutidn %etﬁiﬂ#ﬁ% N&L?@'lll&é\@heﬁﬁbﬁy&()407 (M

1 purity. [000294 C{] 0295]
phswgmfﬂv(yﬁym_zmﬂlém ﬂw’@rmmm)(@‘t)r(m mg; hema hea.) in
TI—{]S1 19,%12%&‘ bideaas QlM%ﬁTﬁ*‘“QYxh ikl 2 edl’p Tﬁe ﬁQ*tH{e'v% of

S-N— 0C- pi per1 dine- 2- et hanol (1. 00 g
stirred under reflux overnight. After cooling to ambient temperature THF was
removed and the crude product was purified by chromatography on silica gel using

dichloromethane as eluent to give the title product (200 mg, 49 % yield).

[000291] Step 5:
4-{(S)-2-[4-(4-chloro-phenyoxy)-phenoxymethyl]-pyrrolidin-1-yl}-butyric acid
(D4) To a solution of methyl 4-{(S)-2-[4-(4-chloro-phenyoxy)-phenoxymethyl]-
pyrrolidin-1-yl}-butyrate (D4) (200 mg, 0.49 mmol, 1 eq.) in methanol (4 ml) was
added a solution of NaOH (80 mg, 2 mmol, 4 eq.) in water (1 ml). The mixture was
stirred at room temperature overnight. The volatile material was removed and the
residue was added water followed by 2N HCl to pH = 4. The mixture was extracted
with dichloromethane (3 X 20 ml). The combined organic layers were dried over
anhydrous MgSQO,4. Removal of solvent gave a residue (210 mg), which was purified
by chromatography on silica gel using dichloromethane/methanol (20:1 then 15:1) as
eluent to give the title product as a solid (86 mg, 45% yield); 'H NMR (400 MHz,
DMSO-ds) 6 1.81 ~ 2.20 (m, 4H), 3.09 (m, 2H), 3.37 (m, 1H), 3.58 (m, 1H), 3.44 (m,
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hydr oxydi phenyl met hane(0.884 g, 4.79 mol ), and

tri phenyl phosphine(1.26 g, 4.80 nmol) in anhydrous
tetrahydrofuran(40 nL) at O C under an atnosphere of
nitrogen was added diisopropyl azodi carboxyl ate(0.92
m, 4.80 mmol), and the resulting mxture was stirred
at anbi ent tenperature for about 20 h. The cl ear,

yel | ow solution was concentrated in vacuo . The crude
liquid was purified by silica gel flash

THY PIBU OB @PDMU)160D6 95 35 o 1438, 1.6 (£ 4ﬁ§wd 433m3H); MS

1ear, yellow oil(

(AEDDJ.SQ‘E Ne+17. 196) @% (M'FD,,31)ZL§M RV 3ESD), IWZ@%(MHBISI% J=
i)y 19 (0 2H J= 8.8 H), .46 (m 1H). 3.97

@’f(%’r}? /&P 80 (br t, 1H, J= 13.2 Hz), 2.12 (m  1H),

1.85 (m 1H), 1.60 (m 5H), 1.40 (m 10H). M5 nlz

ﬁé;&g@#@%&ggégg [ 000296] Step 2

[OQ £D2 £ | phenoxy) et hyl ] - pi peri di ne
hydrochl ori de: A solution of the product (1.18 g,
2.98 mol) fromstep 1 in 4N HCO in dioxane(7.45 nlL)

cwas stirred atQanbi ent tenperature for about 30 mn
and then concen ed in vacuo. The residue was

urated w t h\et d dried in a 55 C vacuum oven

oxaf f t he roduct as a white solid (0.897
g, @ N X
2l_|) (mlu

; DMSO-d6): S 8.98 (br s,
, 7.17 (m 5H), 6.86 (d, 2H J= 8.8
Hz)., 406(m , 3.87 (s, 2H), 3.10 (m 2H), 2.85
(t, 1H), 2.16 (m 1H), 1.91 (m 2H), 1.60 (m 5H). M5
nl z 296(M—|) [000297] EXAMPLE 72 XTI1J CIH N
4-{&?92[9-§]t-c ?xg%-gheno methy -pyrrohdm- =yl}-N-[(R)-1-

noxy) et hyl’] -'pi peri di'née
phelylcﬂxyﬂdx;tyrmdei Bo wnpermpyoif 4R =2-[4-(4rehlgrosplienydxyhr of

phfrdiichl HORRRUBECH O Wfetic SO i 3, &5 il iehyin

d1¢1ﬂ¢rpimethyh¢)¢5mab Inial eqd2d PFBLOP ezsgang, fvéoriinol, . 2aenfy DIRES

b oSl R B sty et e R R L £

THE mixfr&RFaddiBicl at Aoth fehperambddvielfight. The volatile material was

removed under reduced pressure and the residue was purified by preparative TLC

using dichloromethane/MeOH (15:1) as mobile phase (twice) followed by a column
chromatography on silica gel using dichloromethane/MeOH (15:1) as eluent to give
the desired product (12 mg, 5%); LCMS (UV, ESD, m/z 493 (M); HPLC: 99%.

[000293] EXAMPLE 70
cl Q
O
O
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m xture was stirred at anbient tenperature for about
20 h. Reaction was diluted with hexane and white
solid was renoved by filtration. The filtrate was
washed with H20, dried over anhydrous MySO4,
concentrated in vacuo, and purified by silica gel
flash chronmatography to obtain the Boc protected

pi peridine as a white solid (0.965 g, 37%: 'H
NMR(400 MHz, CDC13): S 7.27 (m 2H), 7.17 (m 3H),

4-{(S)0-[4- a»cmuro-gh&:d?xy hendiy Fl ﬁyam&r -'4’{‘?% 1_@& 46

bugrgtlac{qnfowluhgnggﬁ )2;[%—(4- gg-p@myogyb—pheyoumqthb{l]-
yﬂ= h@ml -bﬁ%rﬁc é&&@fﬂ*&@)oﬁs mb894%3 g perﬁlgr&nethane (5 ml)

%}4 Benzyl phenoxy) et hyl[fL
wahy@dedm A 650 g, 21 mriob 8. 8q. ) Ahe mixtum s stlﬂceﬁana shaker

ovdipidl, Tatile o Shhs tahveddnbred b d bR T Ol 1%
magemicl Whuaplmﬂad b ohroatagrtriphy vasilioa gellusing eyl at&tatd\aﬁlowed
by pisblapoimeliied ] a3l o o5 iy moows (P g
lelv[ﬁ%&@om{iz' M&ﬁ@@ sl\ﬁlw g?n 3@78’3%5JdanH§’3 721H)
3.73 (@5H§1}n3 8@?@5[1; 1I§) 9706(’34 0&(—1)1 11D, 224 ~(4ni7 (Z£H)1H)24 85~ 6@18

(e u=4, 08 3 A s e 30 8 el B At ) 5t S2ud

(mQHHCmWrEMEGOTMI)[WWW Step 1 Hexahydro-|
1,2,3] oxathiazolo[3,4-a]pyridine 1-oxide: To a 0 C
solution of racem c 2-piperidinemethanol (0.900 g,

[000284) PXRAMPLE Ti dazol e(2.09 g, 31.2 mmol), and
triethylamne (2.39 nL, 17.2 mmol) in dichl oronet hane

(93 nL) was added a solution of thionyl chloride
O 642 _Q 8.83 pl) in dichloronmethane (23 nlL) over
erlod ter stlrrlng at anbi ent tenperature
~othewT tlon

[000295] Step 1

(S)-2-[(4-Benzylphenoxy)ethyl]-piperidine -1-carboxylic acid tert-butyl ester:

To a solution of (S)-N-Boc-piperidine-2-ethanol(1.00 g, 4.36 mmol), 4-
hydroxydiphenylmethane(0.884 g, 4.79 mmol), and triphenylphosphine(1.26 g, 4.80
mmol) in anhydrous tetrahydrofuran(40 mL) at 0 °C under an atmosphere of nitrogen
was added diisopropyl azodicarboxylate(0.92 ml, 4.80 mmol), and the resulting
mixture was stirred at ambient temperature for about 20 h. The clear, yellow solution
was concentrated in vacuo . The crude liquid was purified by silica gel flash
chromatography to obtain the title compound as a clear, yellow 0il(1.20 g, 70%): 'H
NMR( 400MHz;CDCls): 8 7.35 (m, 2H), 7.17 (m, 3H), 7.07 (d, 2H, J = 8.8 Hz), 6.79
(d, 2H, J= 8.8 Hz), 4.46 (m, 1H), 3.97 (m, 5H), 2.80 (br t, 1H, J = 13.2 Hz), 2.12 (m,
1H), 1.85 (m, 1H), 1.60 (m, 5H), 1.40 (m, 10H). MS; m/z 418(M+Na)".
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partitioned with H20O and the aqueous | ayer was
extracted with dichl oronethane (2x50 nli). The
conmbi ned organic |ayer was washed with H2O then bri ne,
dried over Na2SO4, and concentrated in vacuo to give
an orange liquid. Flash colum chromat ography
purification (silica gel, 40% Et QAc i n hexane)
afforded the oxide as a clear, colorless liquid (1.11
g, 88% which is a mxture of diasterioners. [000302]
xahydro [ 1,2, 3]oxathiazol o[ 3, 4-a] pyridine
[Ooiigf?d%?&}_? To a 0 C soI ution of the product (0.300,

(S)2-18f d;)h HEMPI)piperidind yylmuhlondetmsommom efthe 6 nl)
was adde un1 net a) per.i

rotEb 3115 EAIRREDBPLS Heb A A T ARSHEN?S Iy Pdt simed
at aﬁ?bw%@te%era%@ 163 Qb SB 0 Jmin 304 tHeh 86ndeRP4téd £ vEkdo. THtGesidue

m xture was stirred at 0 Cfor 5 mn and at anbi ent
wa teitgyeted with ethenandidyiediima 5§ ﬁ@ iyaqum @ved tonpiferd dha desedk d

d T
b s R R0 200 ARMIRRBH Y08 riti s 906
s, 2@1) Chim(n@ rmI)hHITE(n(l ZH)06.86.)d, 2Hhé=c&381ﬁz}1 é(ﬂ)6cﬁmgaH) 3. 87a(y,er

258h 0K Btk P B AP ol 0 B Doy (et Atz

296¥EY.OAc i n di chl oronet hane) to afforded the title
product as a clear, colorless oil (0.165 g, 50%; 1H
NVR (400 MHz, CDC13) 8 4.58 (dd, J1 =7.6 Hz, J2 = 5.6

1"@%(1”@, dd, Ji =8.0 Hz, J2 = 9.8 Hz, 1H), 3. 56
[00?'597] L?%gm 1H) 2.77 (m 1H), 1.95-1.80 (m

.- <1.55 , 1.50-1.29 (m 2H). Procedure B
0031 Ste ahydr ql 1,2, 3]
gXat hi azolro pyrldlne 1,1-dioxide: To a -78 C

hazy solutlon under a nltrogen at nosphere of racemc
2- piperidinenethanol (0.576 g, 5.00 mmol) and
gmne (1.42 n, 10.0 nmol) in anhydrous
nethane (30 nmL) was added a sol ution of

(+/S)b[2 t(mgdnzyjphmuxu)@tml-menﬂmeemarhmhg aqi¢ tertrhiy esfers
d|c l.oro 30 C stirred
ToraspliPh AR g T fotppsiind bl e B PRz as | 1L
hydragydipteayimestahé (vd Bg!7.20 mmomamd\/sapuaaglphpaphine(z.36 g, 8.99
mmol) in anhydrous tetrahydrofuran(75 mL) at 0 °C under an atmosphere of nitrogen

was added diisopropyl azodicarboxylate(1.74 ml, 8.99 mmol), and the resulting
mixture was stirred at ambient temperature for about 20 h. Reaction was diluted with
hexane and white solid was removed by filtration. The filtrate was washed with H,O,
dried over anhydrous MgSOy, concentrated in vacuo, and purified by silica gel flash
chromatography to obtain the Boc protected piperidine as a white solid (0.965 g,
37%): '"H NMR(400 MHz, CDCL3): 8 7.27 (m, 2H), 7.17 (m, 3H), 7.07 (4, 2H, /=
8.8 Hz), 6.79 (d, 2H, J = 8.4 Hz), 4.46 (m, 1H), 3.97 (m, 5H), 2.80 (br t, 1}, J=12.8
Hz), 2.21 (m, 1H), 1.85 (m, 1H), 1.58 (m, 5H), 1.40 (m, 10H). MS; m/z 418(M+Na)".

[000299] Step 2
(+/-)-2-[(4-Benzylphenoxy)ethyl]-piperidine hydrochloride: A solution of the
product (0.951 g, 2.40 mmol) in step 1 in 4N HCl in dioxane (6.0 mL) was stirred at
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1. ONT HC1(2x25 nL) and brine (25 nmL), dried over
Na2SO4, concentrated in vacuo to a dark yellow oil,
and purified by flash colum chronat ography (silica
gel, ether) to afford the title product as a cl ear
yellow oil (0.342 g, 39% . The proton NWVR was
identical to the desired product in procedure A, step
2. [000304] EXAMPLE 73 C ~ CIH N [000305] Step 1
(+/-)-2-[(4-Benzyl phenoxy) met hyl ] - pi peridi ne: A

am%ﬁény{ raftire for Jab%lt 98 ﬂuﬂ ze% c%%:gntrated in é}gcuo qh)e residue

azaperhy ronoi n ene
wad triityctesiyith gtherrand deediiaraes5 COvagidm gvenltoaﬁord’lhb yitle product

oo § R Bl ) BeORhE R o hneiiee PolSST oy b sl it
7. 2*79@1 QH) fﬂ&@ 5h{) amsis (fdhEH ﬁ£ s@qf{?z) 4. 05 (xﬁ ﬁ{)h3 87 bse gIdIl)J g,ozuzs

(mQ@)H% I2I28§(§4t 5ol It 12 H&né? stzrérH@dZ a8 (ran%i)ehﬁ?- (Ién%@r atdr e

ARe- ter the reaction solution's pH was
(mégmdste’;lﬁl/to 14 with 5N NaOH, the white precipitate was

coll ected and drled in a vacuumoven to give a white
The aqueous filtrate was extracted

[Nﬁﬁbﬂﬁg&%ﬂ&ﬁL@.e organic layer was dried over anhydrous

Na23O4 and concentrated in vacuo to give a yel |l ow

N=STLC anal ysis of both the solid and oil showed

theé sBne maj or spot that was stained by Ninhydrin. The
olid and oil were conbined and purified by silica
gel flash chromat ography to obtain the title peoduct

as a clear, colorless oil (0.106 g, 22%. 'H NWR (400
Prodedyre@0C13): S 7.27 (m 211), 7.17 (m 3H), 7.08 (d,

8. 8 Hz) 6.82 (d, 2H J= 8.8 Hz), 3.91 (s, 2H),
m@j%‘] 3.77 (m 111) 3.10 (br d, 1H J= 12

He?é@%i e éfo"éﬂif%?w@ dlfyidihe 1 5K4gs o 30y Saftgsf ot ilesy
2-pipethlifeMettiandl (0.900 @0BOB nE kmidazole(2.09 g, 31 2 mmol), and
it 6 B | AR pRopmetand (BTl was added a
solution of thionyl chloride (0.642 mL, 8.83 mmol) in dichloromethane (23 mL)
over a 13 min period. After stirring at ambient temperature for 1.2 h, the reaction was
partitioned with H>O and the aqueous layer was extracted with dichloromethane
(2x50 mL). The combined organic layer was washed with H,O then brine, dried over
Na;S04, and concentrated in vacuo to give an orange liquid. Flash column
chromatography purification (silica gel, 40% EtOAc in hexane) afforded the oxide as

a clear, colorless liquid (1.11 g, 88%) which is a mixture of diasteriomers.

[000302] Step 2

Hexahydro-[1,2,3]oxathiazolo[3,4-a]pyridine 1,1-dioxide: To a 0 °C solution of the
product (0.300, 1.86 mmol) in step 1 in anhydrous acetonitrile(4.6 mL) was added
sodium (meta)periodate (0.436 g, 2.04 mmol), followed by ruthenium(IIT) chioride
hydrate (3.90 mg, 0.0186 mmol), and then H,O(4.6 mL). The mixture was stirred at
0 °C for 5 min and at ambient temperature for 10 min, then diluted with saturated
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product (0.090 g, 0.320 nmmol) in step 1 in 4N HO in
di oxane was stirred for 5 mn at anbient tenperature
and then diluted with ether. The precipitate was
collected by filtration, washed with ether, and dried
in vacuo to afford the title product as a white solid
(0.084 g, 82%: 1H NVR(400 MHz, DWVSO-d6): 8 9.15 (br
s, 2H, 7.28 (m 2H), 7.18 (m 5H), 6.93 (d, 2H, J=
8.4 Hz), 4.11 (m 2H), 3.88 (s, 2H), 3.43 (m 1H),

Nﬁg@ﬁ (fi@%"ﬁ &m"hﬂmﬂ%ﬁn@ 28% T%[80 %gg%a %&Aﬁ%&ﬁ o

with admmbx(&ﬂm)ﬂommtuaqs N@d@mﬂ@h dibexegmirinet pranigilaser Was draed

hI oride: sSQl ut |
ot st o kit vy Sesh sobumn ppopipegty
(silitagel, DVIEIDAN dnihmnmgmmhm dffor@H3hetitld pré@uatrami Flearand

colpes sy 556 SMCINYG A MR SOREr SR e G f1 SR

AT a*‘dﬁzafa?'??“ﬁm’;m‘ﬁ U an aqueous

2.73 G PEBG@SS]OWJ@F’ ahd-56p ?lj?leiﬁhﬁ 5@&@%@% tz?%Trper gt ure
for about 20 h. The reaction solution's pH was

adjusted to 14 with 5N NaOH, diluted with H2O (20 niL),

Pro%g&regxtract ed wwth Et OAc (3x10 nlL). The organic | ayer
washed with H2O (2x10 nL), brine (10 L), dried
[0(10993] Swehydr ous Na2SO4, and concentrated to an oil. The

He&#ggﬁ%ﬁlgéﬁ ﬁ%OISQbﬁ%%énﬁgée&llaﬂdg 4’?/8 gL ’/ﬁ C;\k%ﬂllo:)l e

soliitn udd¥BOnttidpen Smdspghore(dir rasamn’% RnipetiddteniethandHP.57¢ 205

m 6.93 (.d, 2H J= 46
5 0D} ahd ety esip (4%t 30/0 Siviofhin gl Bpnfbmertadt
(3011HL) w&s Q&eﬂ msoﬁklam of\@fum 2h188dY (91 -mL,[ 00aM8]) iEEXAMPLE
anhydrous dlchloromethane (30 mL) and the reaction was stirred for around 18 h

from —78 °C to ambient temperature. The clear, yellow solution was washed with
1.0N HCI (2x25 mL) and brine (25 mL), dried over Na;SOs, concentrated in vacuo to
a dark yellow oil, and purified by flash column chromatography (silica gel, ether) to
afford the title product as a clear yellow oil (0.342 g, 39%). The proton NMR was
identical to the desired product in procedure A, step 2.

[000304] EXAMPLE 73

SREWa®

[000305] Step 1

~ (+/-)-2-[(4-Benzylphenoxy)methyl]-piperidine: A solution of 1,1-dioxo-2-oxa-1-
thia-7a-azaperhydronoindene(0.300 g, 1.69 mmol), 4-hydroxydiphenylmethane
(0.311 g, 1.69 mmol), and potassium carbonate (0.467 g, 3.38 mmol) in DMF (3.38
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[ 000309] Step 1

5- Benzyl - hexahydr o- 2- oxa-| -t hi a- 5, 7a- di aza- i ndene

1- oxi de: The conmpound was synthesized according to
Procedure A, Step 1 by the addition of a solution of
thionyl chloride(0.80 nL, 11.0 mml) in

di chl oronet hane (29 nL) to a solution of racemc

4- N- benzyl - 2- hydr oxymet hyl pi peridine (2.00 g, 9.70
mml ), imdazole (2.59 g, 38.2 nmmol), and

mitydt 86 Y hadd: B8 aﬁ'gosgﬂer%f m%&geﬁ Mel’teﬂ fbrq'Sqmnﬁrtﬁ’éﬁeit lBaee

(116 n.) to give crude yell ow ol |

forch? by nﬁh@gnbxshsmg@np 3 .pams@w@ﬁ te & anf@eﬂn aqum%zg%@nsm n
S0 mﬁél?%rﬁ)e su?x%%i gtzélgiﬁeﬁt'}%/gergrﬁau s 1 0 i ?é?h q&jge?tﬂ?er 1%9&}35

solﬁtiaémpgllwdseadpllaged tt@1Lwith ANIN4OH ahoSWHm pliceipitate mde nallected
1- di d

and e in g B By Wit (B0 DO At Rates Bt ¥

exfrdctd80vith EIOAS THEMrganidla$éreias hne@abetdﬁmo@cmzson thd | €

d date (1. 67 82 mol
consSuF et BHR S S dHas B8 HRpotTe fkd 20

shéwed tﬁégarﬁepmﬁby §pot tlfaf WAEStRAQVBY Rinhydrk. aﬁﬁ solid and oil were
chr omat ogr a purification S|I|ca 40% Et OAc i n
copbipgdh and @m%d%/bbréﬂtcmgpleﬂagh elyomatogeaphy mht@néhﬂ tittr(ppocilst
o ol Pofftesy Wb & 22l Rt il Gl By 2ty 2,
7.10Hm, 3H; 790282(dHZH b2 8-%51&)96-82% 2%,_3=l 8(8gHz)lB1)91 §s3 ﬁi(i%ﬁ
({40, 3773 3 R (B od g 02 e) 295 . ik 2 131%—’
11%63%’9(_5'37:28]@2)-2@2% H)Zl 8%8(111(,@&) 1143(591;&1%11 25 2 =

(m 1H), 2.24 (dd, 1HJ1112Hz :88Hz)
[06@9@13%1-,}, aStep 3

Benz 3- (4- phenoxynet hyl ) - pi per azi ne
(+/d)-1‘ri¢(dfltﬂnh}’lpheMy)meﬂwl]tnmerldm hydmchlprldduﬁm(cmrﬁﬁﬁhcg

PSR el 030 BHER) ek 1R AN B e s Y

at amblﬁﬁﬂ%elﬁﬁeraﬁrd‘dn)i thén diRited withokttieraThe pﬁetﬁ@ﬁ@tb 2l c@Iﬂected by
ﬁl%}tél O‘g?sggxa e% %gd ]:lgéd 1(751 vgcuo-ljcg% ord thee g’%le g;o }1& ra(;_‘ a%vh?tgl
solid (0.084 g, 82%): 'H NMR(400 MHz, DMSO-d6): § 9.15 (br s, 2H), 7.28 (m,
2H), 7.18 (m, 5H), 6.93 (d, 2H, J= 8.4 Hz), 4.11 (m, 2H), 3.88 (s, 2H), 3.43 (m, 1H),
3.23 (brd, 1H, J=12.8 Hz), 2.89 (brt, 1H, J = 10.8 Hz), 1.67 (m, 6H). MS; m/z 282

(MH)".

[000307] EXAMPLE 74
@O\Q /_(3
(o) N

(+/-)-2-[(4-phenoxyphenoxy)methyl]-piperidine hydrochloride: A solution of 1,1-
dioxo-2-oxa-1-thia-7a-azaperhydronoindene(0.400 g, 2.26 mmol), 4-
phenoxyphenol(0.315 g, 1.69 mmol), and potassium carbonate (0.467 g, 3.38 mmol)
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to 1 with an aqueous 20% H2SO4 sol ution and stirred at
anbi ent tenperature for about 20 h. The reaction

m xture was basified to pH 12 with 5N NaOH, dil uted
with H20O and extracted with Et OAc. The conbi ned
organi c | ayer was washed with H2O then brine, dried
over anhydrous Na2SO4, and concentrated in vacuo to
give a yellow sem -solid. The sem -solid was
triturated with 2.0 MHO in ether to give an inpure

i M (R AP0 SRkl e Mt Skt e

thef bOFTACol AN mmhﬁﬂxﬂMetsfp}Pﬁﬁ ddiestedhio il rveith atr agaeous

hyd t d
20% $5i0f eiisy 3 sbed Baioiee Gpamn o epet 208 T Hcien,
solhﬁbn@d S las deﬁitaﬁaem With SN YROBH, ¥ihtb@WitRIH,0 ZbenL)pidd was
turated with 2.0 MHC in et her to affordth&étltle

extmcwd with Et©Ag Bxif rgb) .Tae orggnip Jayepwagwaghed
31
@53@ élngd é&r?’%nﬁpc[ro% Na%kb)f_baZd E"_?(.?nc@ﬁ’cgar%& té)iab!ﬁ')oal 7rh
oil @ds tredted with ZMeHEEIn ethier mysthezﬂy prodactas a(whitezpiid (032%?'6

%HGMO&%W&@@ b

Idgeotaozmwv@q{z)m 13 {64, \2ED, N6 (br BeTRRy 828 (frdd, 1M, J=12.4
Bhenoxynethy ? plgsra2|ne d|hydrochlor|de (0. 190
286 7mkH),)1 (MHdxi de on acti vat ed

carbon (19 ng) in anhydrous MeOH (3 nL) was
hydr ogenat ed at anbi ent tenperature at 60 psi for 24
[000308ThBXAMRLE @5 was filtered through a celite bed, and
the filtrate was concentrated in vacuo to a tan solid.
The solid was tri ated wwth 2.0 MHO in ether and
dried to give th |l e product as a tan solid (70
ny, 46%: 1H NVN (400 MHz, CD30D): 8 7.31 (m 2H),
7.07 (m 3H) 6. , 2H J=9.6 Hz), 6.92 (d, 2H,
e 1H, J=10.8 Hz, J= 3.6

QLI e

[000309] Step 1

5-Benzyl-hexahydro-2-oxa-1-thia-5,7a-diaza-indene 1-oxide: The compound was

synthesized according to Procedure A, Step 1 by the addition of a solution of
thionyl chloride(0.80 mL, 11.0 mmol) in dichloromethane (29 mL) to a solution of
racemic 4-N-benzyl-2-hydroxymethylpiperidine (2.00 g, 9.70 mmol), imidazole
(2.59 g, 38.2 mmol), and triethylamine (2.99 mL, 21.4 mmol) in dichloromethane
(116 mL) to give a crude yellow oil. Flash chromatography purification (silica gel,
40% EtOAc in hexane) gave the title product as a diastereomer mixture (1.82 g,
74%).

[000310] Step 2
5-Benzyl-hexahydro-2-oxa-1-thia-5,7a-diaza-indene 1,1-dioxide
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Hz), 4.29 (dd, 1H, J=10.8 Hz, J= 5.6 Hz), 4.14 (m

1H), 3.79 (m 3H), 3.56 (m 3H. M5 mz 285(VH) +.
[000313] EXAMPLE 77 S\ / N HC O [000314] Step 1
(S)-2-[4-(-Thi ophen-3-yl - phenoxy) - phenoxynet hyl ] - pi per
i dine-1-carboxylic acid tert-butyl ester: A mxture
of 4-(thiophen-3-yl)phenol (0.176 g, 1.00 mml), (S)-2-
(4-1 odophenoxynet hyl ) pi peri di ne- I-carboxylic acid
tert-butyl ester (0.334 g, 0.800 mmo

mxrrrl_rbT@I' fh cotmé%bu?# 'X/géa %th%&?é&)% g&@.&lgqg Pﬁo% c@%&% g e}& i%‘}g the

pr@:tmpp(gr&O]Q, 7116 adiroal) {n0st€p0B 'Anh]ydﬁms@agommib 4.6 mL) asoldinr ous
1, 4-di 3.

(gt iarp it oy 52 FipelynenpiCenisPae v S 007

and O I Zmig fo glvé hlbﬁde Bicwh dIlZ@flz(shQﬁrdi’da.‘to [ypmqﬁ&amned
with Et OAc (3x25 nl). The conbi ned Et OA ers were

(silipasgrd 0 EVOAD hﬁz@ez gavsdheyfitle nradict ay3 w?éltf( dfg-35 2,

d
codh) INBHELDRMEICIE RISt A s onc ML o
6.4He), #1264 dBy1 H, L s19.2 Eia) 2vn 8 Ofiz) M8 o, dEhy3.64 (d, ¢ 8, del13.2

RS e LaR D o el g8 SR P R L TR
JI 24_%260 (HQGZ?S 2327 288 (dd, 1H, ZIH‘IJ _1]1;2 1212872|=E3.2 Hsﬁ),@ZSl(@i,l_lDCBl;l)U
~ B 22 B 2.4 (a1, 2 Fdoe B 3 2 B, 32280 . 11y
oy (m4 (16?)h| o[gggséS]ISt ﬁgngx ) - phenoxynet hyl ] - pi per
IO(SQ;ﬁ)lﬂIleSmPcBrochl OPI de: Ay sgl ut i o% oP t he )p/)rodu%:/t (8. 890

iy 52t o GARR AL R ©
pred@t ékﬁ%igalz 26 cungoly in stepih “thenoxyrhemok(0.31h e, ﬂn‘691m,mel),\mé
po gagﬁgglr&{b%}nlltg .47 & 334nmbt il BIAH B3ty 3004 W34S
atmosphere of nitrogen was heated for 6 h. The ambient mixture’s pH was adjusted
to 1 with an aqueous 20% H,SO4 solution and stirred at ambient temperature for
about 20 h. The reaction mixture was basified to pH 12 with SN NaOH, diluted with
H,O0, and extracted with EtOAc. The combined organic layer was washed with H,O
then brine, dried over anhydrous Na,SOj, and concentrated ir vacuo to give a yellow
semi-solid. The semi-solid was triturated with 2.0 M HCl in ether to give an impure
off white solid. The solid was diluted with H,O, basified with SN NaOH, and
extracted with EtOAc. The organic layer was washed with H,O then brine, dried
over anhydrous Na,SOy, concentrated in vacuo, and purified by flash
chromatography(silica gel, 5% MeOH in dichloromethane) to give a yellow oil. The
oil was triturated with 2.0 M HCl in ether to afford the title product as a tan solid
(0.249 g, 33%): "H NMR(400 MHz, CD;0D): § 7.65 (br s, 2H), 7.52 (br s, 3H), 7.31
(t, 2H, J = 8.0 Hz), 7.06 (m, 3H), 6.98 (m, 2H), 6.91 (d, 2H, J = 7.6 Hz), 4.52 (s, 2H),
4.26 (m, 3H), 3.66 (m, 6H). MS; m/z 375(MH)".
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and concentrated in vacuo to give the desired product
as a tan solid (0.05 5 g, 71%: 9%: 1H NWVR (400 MHz,
CD30D): S 7.61 (d, 2H, J=8.4 Hz), 7.53 (m 1H), 7.45
(m 1H), 7.40 (dd, 1H, J1= 4.8 Hz, J2 = 1.6 Hz), 7.03
(m 4H), 6.95 (d, 2H, J= 9.2 Hz), 4.23 (dd, 1H, Ji=
10.8 Hz, J2 = 3.6 Hz), 4.05 (dd, 1H, J1=10.8 Hz, J2=
7.2 H), 3.50 (m 2H), 3.08 (t, 1H, J= 12.8 Hz), 2.02
(m 3H, 1.70 (m 3H). M5 nlz 366(MH)+. [000316]
KAT®PISETd / | p N HC [000317] Step 1
3 (4-(4- Met hoxy- beﬂ_iyl ) - phenyl | -t hi ophene: To a
m xture of 1- benzyl ) - 4- net hoxybenzene(0. 300 g,
0. 925 nmol ?ﬁl agqueous NaHCO3 solution (1.85 nm, 3.7
@ <t ANopheneboroni ¢ acid (0.237 g, 1.85
a s6Hution of toluene/EtCH (17.6/0.8 nL) at
arrbl nt tenperature under an atnosphere of nitrogen
was added tet raki s(tri phenyl phosphi ne) pal | adi un(0) .
so 107 g, 0.093 mml ). The 131 mxture vva refl ?}t‘é
3 &hengxymethﬂbpmrmneaﬁbyw lozids d

phér/TMLo}ﬁgg%ﬁ)-p p%paZIHe)d]hﬁchfo 0.7 bﬂm \ﬁdxﬁch) E@%ﬁa&&iﬁ%

tering u h a silica gel bed,
hydrbgide by actmateldzwtbpn (\wsmg)awhahb'dmuﬂMdDHr(é midsvasi), drie d

hyGengit Y PaBegy SRPLRRieh Bl o SR SR LB o SYBEHO
ﬂub@ghw@\}\%ﬁn%ea; aﬁaﬂl t?ds m?mtdg?&)onmuafeﬂm ihcuhm 4 fahlselip r'ﬂdzuct
e e oo BBl
tm%oﬂdk'?g 463/2)6 lﬁmmwdm{icﬁhdm 56"7312611(211) ildv(d\ 3H)
6.9}, mmwﬁz)mz(dszﬁafﬁ0'1@943'{@@@311 ‘$9§;HZ.2J 36"

A A G f@*bem&sn?b 050 8RR, 1i9) 3 75 SH9B Bl N

3H)i MB| avoresEDe (64 nl) at -78 C under an atnmophere of
ni trogen was

[000313] EXAMPLE 77
Yoo

o
[000314] Step 1
(S)-2-[4-(-Thiophen-3-yl-phenoxy)-phenoxymethyl]-piperidine-1-carboxylic acid
tert-butyl ester: A mixture of 4-(thiophen-3-yl)phenol(0.176 g, 1.00 mmol), (S)-2-
(4-iodophenoxymethyl)piperidine-1-carboxylic acid tert-butyl ester (0.334 g, 0.800
mmol,), N,N-dimethylglycine hydrochloride (0.0112 g, 0.800 mmol), cesium
carbonate (0.547 g, 1.68 mmol), and copper(l) iodide (0.0057 g, 0.030 mmol) in
anhydrous 1,4-dioxane (3.6 mL) was refluxed under an atmosphere of nitrogen for 2
d. The ambient greenish brown mixture was diluted with H>O (100 mL) and
extracted with EtOAc (3x25 mL). The combined EtOAc layers were washed with
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added a solution of 1.OM boron tribromde in

di chl oronethane (2.03 nL, 21.5 mmol) in

di chl oronet hane (20 nL) over a 3 in period. The
solution was maintained at -78 C for 1 hour and then
stirred at anbient tenperature for 2 h. The sol ution
was pour into ice water (300 nlL) and extracted with
Et OAc (3x100 nlL). The organic |layer was washed with
brine (100 n), dried over anhydrous sodi um sul f at e,
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corlckiittaedinadbidto &Brosm\shint sbhﬂo mhel ctufle ?.(S]chwasﬁﬁﬁ?ﬁied bR
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(0.585 g, 3.30 nmol), the product (0.879 g, 3.30
mml ) in _step 2, and potassium carbonate (0.911 g,
[00935Y §tBi2) in DVF (23 ni) under an at mosphere of

(S)Q—t{-@-ﬂ'ﬁibph@lﬁ_léhﬁiﬁh@goxfy)l?hglﬁ;xlyﬁifthﬁﬁpi@erﬂm lgzﬂbooamglde A

m xture's was uste 0

solubests b BTAdurt 409 CoLDp Fel) i st oA ELA BEO 4 P i)

mrﬁtgf dd at %Ei%ﬁt tt-rﬁ rht@RCHE 21 in 8 Sealdd 1941 't6 gﬁé'a\»%ﬁﬁte
usted to 12 wt N NaCH, the V\hlteq[ﬁremcgltate was

migiotd. Fbe mmwmmemtatmgm pacugnigiterpted withanhy

ven t.o S

ey S DSl ot h3BT008%, g0
%)NEQN%R (t400 Mrlﬁz; gmgn%rgﬁgem (&) 251 Ye 8t4Ez), 758 (i ), 7diS(a,

as ite soli
1EBLT.40 €, 195 BT 48 7 o4 o) 105 Ty Dy 6 9565 af 1202 ),
4 2f39(lﬁﬁemw (. @Hz 3ok 3. ghe), 4wsi (e, 13RI & MesHE REg Mg, by

trat’ion, washed with ether and dried at 50 Cin a
3. Wuu@ﬁi),cﬁ/%& (tt Lg% 12.8 He), 2i02 (8, 3Hhd 70 (ma SH) MPi & 5o i d
365@5@1 g, 23%: 1H NMR (400 Mz, CDC13): 8 7.55 (m
5

43 (m 2H), 7.18 (m 4H), 6.95 (d, 2H, J= 8.8
4.19 (dd, 1H J1=10.8 Hz, J2 = 3.6 Hz), 4.01

J1= J2 = 7.2 H), 3.92 (s, 2H), 3.53
"’é@‘h%&%c}? 1H, J=12.8 Hz)) 3. 05 (m(slH),H)l. 96

L 3h. ij
S
RS Ik

[000317] Step 1
3-(4-(4-Methoxy-benzyl)-phenyl]-thiophene: To a mixture of 1-(4-iodobenzyl)-4-
methoxybenzene(0.300 g, 0.925 mmol), 2N aqueous NaHCO; solution (1.85 mL, 3.7

mmol), and 3-thiopheneboronic acid (0.237 g, 1.85 mmol) in a solution of
toluene/BtOH (17.6/0.8 mL) at ambient temperature under an atmosphere of nitrogen
was added tetrakis(triphenylphosphine)palladium(0) (0.107 g, 0.093 mmol). The
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1.69 (m 3H). MS; miz 364(MH)+. [000320] EXAMPLE 79 N
HCI  [000321] Step 1

3- (4- (4- Met hoxy-benzyl) - phenyl ] -t hi ophene: To a

m xture of 1-(4-iodobenzyl)-4- nethoxybenzene (0.300
g, 0.925 mmol ), 2N aqueous NaHCO3 sol ution(1.85 i,
3.7 nmmol), and 2-thi opheneboronic acid(0.237 g, 1.85
mml) in a solution of toluene/EtOH(17.6/0.8 ni) at
anbi ent tenperature under an at nosphere of nitrogen

mixfffges‘g{%sﬁgﬁ&%q%g? h, %6&15&1 Rmxm{éxﬁ haspRitheR) B dlmebdwﬂﬂﬂﬁho

rocedure i n _Exanp
(30 mmﬂermsaqtmg Moﬂwmom (3{,;125 @medtﬂltemg Bediigée ﬂH@ﬂ@ a

lid 06
silicg _gglé)efl ’ B ﬂ"_g %%aygr }Ygﬁ_vlzv s%éa]wbté ‘ﬂn%'é’fﬁﬁéﬁp % (engC% I?:I) J§
anhy(%iééus;dlz_)l)humzsulﬂteé tblfxlgéﬁd:atedrm BadioHm{ putified by fashidefumi . 84
= we 3. 93
ampubusmly (Pabr R weRpremine 2oprofLiE ghs proililap o
whif s8R4 56 QE%P héHmMRL(a(oo 1(4@1z5cbosa) 847364, mmU)= 8. 41Hz),

step di ch

7.406, rﬂdhk{e’rﬁo &2), 7rﬁ06:(?ion§%>2fa$£§(fég,d7e%3 . %Hi i?l grﬁ%%%?%n
o, 55 fiR, Es fo 2oy G sx i, SR A S o O 6 e,

Step 2 was foIIovved to give the title product as a

id (0.313 g, 66%: 1H NVR (400 Mz, CDC13):
100@3@‘?&& 4d 2H, J= 8.4 Hz), 725(m(3H) 7.17 (d, 2)H
4- (dfhﬁpﬁeﬁﬂz)ylbeniy Hhenbl: Tk)solubior 6f the pradhict (2008, 8124mimol)

60

in sty Siehlopormathrs AL RS 27 AT S AR AT AR 5% e

add%%x Q&uHMﬂ%M%fd%%bmﬁl&qh didh@Robthane (2.03 mL, 21.5 mmol)
di ox0-2-oxa-| -thia-7a-aza erhydron0|ndene

in d@c@ﬂcﬁ@&e@anESQQ gaL)piven 3 3 mtm@oﬁr%@eﬁhe& wapngintainesict nfg)|

o0 bR 13 8P th N \HirRE LARH U G LRRRES: 4 - BRe Slution was pour
into ice water (300 mL) and extracted with EtOAc (3x100 mL). The organic layer
was washed with brine (100 mL), dried over anhydrous sodium sulfate, concentrated
in vacuo, and purified by flash column chromatography (15% EtOAc in hexane) to
give the title product as a white solid (1.19 g, 63%): 'H NMR (400 MHz, CDCl3): &
7.51 (d, 2H, J = 8.0 Hz), 7.40 (m, 1H), 7.36 (d, 2H, J= 2.4 Hz), 7.19 (d,2H,J=8.8
Hz), 7.07 (d, 2H, J = 8.8 Hz), 6.76 (d, 2H, J= 8.8 Hz), 4.63 (br s, 1H), 3.92 (s, 2H).

[000319] Step 3

(R)-2-[4-(4-Thiophen-3-yl—benzyl)-phenoxymethyl]-piperidine hydrochloride:

A solution of (R)-1,1-dioxo-2-oxa-1-thia-7a-azaperhydronoindene (0.585 g, 3.30
mmol), the product (0.879 g, 3.30 mmol) in step 2, and potassium carbonate (0.911 g,
6.59 mmol) in DMF (23 mL) under an atmosphere of nitrogen was heated for 18 h at
66 °C. The ambient mixture’s pH was adjusted to 1 with an aqueous 20% HzSO4
solution and stirred at ambient temperature for about 20 h. After the reaction
solution’s pH was adjusted to 12 with 5N NaOH, the white precipitate was collected,
washed with H,0, and dried in a vacuum oven to give a white solid (3.90 g). The
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9.75 mmol) in DMF (34 nL) under an atnosphere of
nitrogen was heated for 18 h at 66 T. The procedure
in Exanple 15, Step 2 was followed to give the title
product as a white solid (670 g, 34%: 1H NWR (400
MHz, CD30OD): b 7.53 (d, 2H, J= 8.4 Hz), 7.42 (d, 2H
J=4.4 Hz)), 7.18 (m 4H), 6.50 (m 1H), 6.95(d, 2H,
J=8.8 Hz), 4.19 (dd, 1HJ1108Hz J2 = 3.6 Hz),
3.98 (dd, 1H, J1=10.8 Hz, =7.6 FE) 3.92 (s, 2H)

o ol e g ot [

chReRERKn AN the BiRe pipetidinShs a~@hirlsb ©lid (0689315}). Thep 1

solgané St T iy Atee 1L dsmmbient fepmmseaeype for 3 i T

h'(hfg;saizd Vfr%séogéc%tﬁcﬁbﬁ’ﬁlﬁaﬁgﬁ vslﬁhfslé)ed with ether, and dried a: 50°Cina
1 O en enz
a%Wp?eQWeﬂtorﬂng% {ige Brogipi eovhztasglgg 0?? BB 23y 1?1%1{4%%90
i GRS G, Ry 0% o S s oL gsemy

4. 19t(dd, rIH;l Jb eellOeSde;tJZaﬁaG Ha), 4103 rﬁb@,rlﬂ, Ji e 110& Hz,872|=r 7a21HZ)

t ha t 4 Xt
3. 2 saeed i 142 B ey T T3 O Gdiha B gnihE
1.493%£BH). WaS; massedvm)t h H2O (2x10 nl) and brine (10
nm.), and dried over N2S04. The 134 filtrate was
concentrated in vacuo to a white solid. The crude
[mﬁBEGP EYasPuUE boi ed by silica gel flash chromatography
to obtal nthe title product as a clear, yellow oil

(. 168 g, 57% . [0 6] Step 2
‘ 4- Fhi dphen- 3-yl - benzyl ) - phenoxynet hyl ] - pi
put'yri & acid hydrochloride: Atwo

sQ. ol utigm of the product (0.150 g, 0.314
mml)lnstepland Li OH H20 (0.153 g, 3.65 nmol) in
H20 (0.30 nL) and THE (2.5

[000321] Step 1

3-(4-(4-Methoxy-benzyl)-phenyl]-thiophene: To a mixture of 1-(4-iodobenzyl)-4-
methoxybenzene (0.300 g, 0.925 mmol), 2N aqueous NaHCO; solution(1.85 mL, 3.7
mmol), and 2-thiopheneboronic acid(0.237 g, 1.85 mmol) in a solution of
toluene/EtOH(17.6/0.8 mL) at ambient temperature under an atmosphere of nitrogen
was added tetrakis(triphenylphosphine)palladium(0) (0.107 g, 0.093 mmol). The
procedure in Example 15, Step 1 was followed to give the title product as a white
solid (2.06 g, 79%): '"H NMR (400 MHz, CDCls): 8 7.52 (d, 2H, J = 8.4 Hz), 7.25
(m,2H), 7.18 (d, 2H, J= 8.4 Hz), 7.11 (d, 2H, J = 8.8 Hz), 7.05 (m, 1H), 6.84 (d, 2H,
J=8.8 Hz), 3.93 (s, 2H), 3.78 (s, 3H).

[000322] Step 2

4~(4-Thiophen-2-yl-benzyl)-phenol: To a solution of the product (0.500 g, 1.78
mmol) in step 1 in dichloromethane (16 mL) at —78 °C under an atmophere of
nitrogen was added a solution of boron tribromide (0.506 g.5.35 mmol) in
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m.) was stirred at anbient tenperature for 48 h and
then the pH was adjusted to around 6-7 with 1N HC
solution. After extracting the reaction with EtOAc
(3x10 nl), the ordanic | ayer was dried over Na2SO4.
The filtrate was concentrated in vacuo to give yell ow
sem -solid which was purified by flash chromatography
to give a yellowoil. The oil was converted to the
hydrochloride salt with 2N HO in Et20 to give the
' [ 2
dl%\lﬂ'\l/%oﬁlz wfﬁz%mfv aq %;i!ﬂi {>erm ’fge péeéédg olift: E%g.g& 1528% véug'
followl torgivedtid fitle Bodt ds a whate otidg0.313Hg) G6%): mm@oo

My GO0 575 G2, Frg oo ashe 31,517 .28 g8 4 Hp)

7.86 @R 2 62 d23IlTG=E(Ssz )60 (2, gop (). 1. 93 (m
@ &l HX M) MS; ?-r{z zfsom)m 3)J£ u%%00327]
EXAI\/PLE 81 HCI Ccl 0', ciOcr oo [ 000328] Step 1

[06@)23?3&& {4-

Chl or o- phenoxy) - phenoxynet hyl ] - pi peri di ne: The desired

(R)i2pér(#dlihiephenslsyldh cagyl-phienoxyuiethyll-pipevidine liydrechdonidee

A oo R B e e AR B o5 s 8 )

m{nR)), the firoduct (1 30 g, 4 88 mmol) in step 2, and potassium carbonate (1.35 g,
- 1-thia-7a- hydr dene
0.3 SRR PIE Gk iedend SHbperhbes JSUipEen os Brarg FO19hg"
66;f’,C %%roc&d‘lbréduﬂa‘f aniffle M‘@tep@ﬂﬁfbllo@edﬂo?g‘ive(tﬂe tla rodict as
a whifesoh (G70)E, S04 THONE (490Mitee ODYOB): 3553 (6 2807 116 4Fip),

7. %dozlﬁd 411'ﬁz))] MB e 4%2,;'6250 (ﬁ%HF) % &é‘g'zz?{ 2*3%‘? HH'4. %

(d{l,O]ﬂD?Z@]lO&H@ J2 =3.6 HR), -398[(4(1 (14, J1 = 10.8 Hz, J2=7.6 Hz), 3.92
S 5SaRAC TS R P, T2 1 I3 RS i, 1.4 44ty 1 65

(m, 3H); MS; m/z 364(MH)".

[000324] EXAMPLE 80

> e
.

o)

[000325] Step 1
4-{(R)-2-[4-(4-Thiophen-3-yl-benzyl)-phenoxymethyl]-piperidin-1-yl}-butyric
acid Methyl ester: A mixture of (R)-2-[4-(4-thiophen-2-yl-benzyl)-phenoxymethyl]-
piperidine hydrochloride(0.245 g, 0.613 mmol), ethyl 4-bromobutyate (0.102 mL,
0.705 mmol), and potassium carbonate (0.170 g, 1.23 mmol) in DMF (4 mL) was
stirred sealed at ambient temperature for 18 h and than diluted with H,O (40 mL).
The aqueous mixture was extracted with EtOAc (3x20 mL), and the organic layer
was washed with H>O (2x10 mL) and brine (10 mL), and dried over N2SO4. The
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tert-butyl ester: To a m xture of the product (0.300
g, 0.944 mmol) in step 1, tert- butyl 4-bronpbutryate
(0.275 g, 1.23 mmol ), and sodi um carbonate (0.201 g,
1.90 mol) in acetonitrile (3,8 nL) under an

at nosphere of nitrogen was heated at 50 C for around
18 h. To the reaction m xture was add nore tert-butyl
4- bromobutryate (0.150 g, 0.622 mml), and sodi um
carbonate (0.201 g, 1.90 nmmol), and was heat another

o A Ak S S

silinm gelvflasthelomato graplncio(obiatn theititle arpduplas g <lean yellow pil (2468

g H}, dri ed over Na2SO4. The filtrate was concentrated
’ Jjacuo to give a clear yellowoil. The oil was
purlfl ed by flash chronmat ography to give the

ester as a clear tan oil (0.180 g, 41%:
loﬁpﬁﬁw%%pém 8 7.25 (m 2H), 691gm 6H)g, !
@Iz( Zﬂm(imhmpﬁeﬂé(ynbeﬁiﬁl)—pﬂenﬂ;kﬁrﬂbth&l‘]rplﬂeﬂdmﬁ—m—buﬂyneﬂf 0
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4‘51? G _&ep412£1§1 Ll@i:szd-(Osﬁ?'E 3185 mmol) ROPRBRL30ShEPandl THF (2.5

m@lwaﬁrsbﬁpﬂf]@t [emnstRtyrA e AR 1 andithenrtheipld was adipsteditq r i ¢
aro%ﬁh% g%lg [ﬁ‘i—*‘%l%ﬁu@ﬁn &ﬂez%kfﬁdﬁl'%? tl'féfree{cBSn Rif I‘\c Qg)x 1533

n ste in Et20
mIﬁ) i )] ordmic)laymwas tdiied @\Gbr Az Sb |T&n tﬁlttaﬁenwm @tngﬂmratqd inn a
e_sol

vagizngregelon SRl acien 80 AR FEPaREP Y Gl
a Yellé®oilT The 610 waslcrb@rted fodte hytirechiddide satbwith BNAFEhintE),O to

S oAl Bl SR ¢
C@D) g 7g§ (121 H%H433m 28,8, 1@3}211 47 %095?&1 2}12!7L= gla Hz? 4?43
(dAH, Ja= Jl:!(llﬂz d? =12% H3), 4021ddz lin)fJ aladizan 2&4)0 HZ)

3456240, b e 28l 96 3 el B 2 oSl

1.6(@p1H); MS; m/z 450 (MH)".

[000327] EXAMPLE 81

0.0

[000328] Step 1

(R)-2-[4-(4- Chloro-phenoxy)-phenoxymethyl]-piperidine: The desired piperidine
was prepared by the procedure in Example 16, Step 3 from 4-(4- chloro-phenoxy)-
phenol (0.951 g, 4.31 mmol), potassium carbonate(1.09 g, 7.90 mmol), (R)-1,1-
dioxo-2-oxa-1-thia-7a-azaperhydronoindene(0.700 g, 3.95 mmol), and DMF (20 mL)
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(S) Tol uene-4-sul fonic acid
5-oxo-pyrrolidin-2-ylnmethyl ester: To a solution of
(S)-5-(hydroxynet hyl)-2-pyrrolidinone (230 ng, 2 nmol)
in dry pyridine (3 nL) was added tosyl chloride (380
nyg, 2 mol) in pyridine (2 nL)drop by drop over 15

mn at 0 C and under nitrogen. Reaction m xture was
stirred at 0 C for 2h and at rt for 16h. Pyridine was
renoved and residue was suspended in 3nL of water. pH

SB?%W%B% xtracte MI# %E)%ica% anllﬁgl_g%/%?n

szmmrzm 8T Iimp4H), 8, 89(1n,|1H_OL 30%8ém, NG5G 3¢md, 1H, /=116
Haf JNAEL [ Ak g0 6 1) - 126 2 72 £2SHBOREE Puff a3l
1H5 165 @e ey r.yheadH)ret hyl ) - pyrrol i di n- 2- one

hydrochl oride salt: To a solution of the product (67
ng, 0.25 nmmol) fromstep 1 in anhydrous DMF (0.5 ni)

[000@.@95'\/': @ 4- hydr oxydi phenyl nethane (46 ng, O 25 mmol)
0.5m.) and powdered K2C03 (69 ny, 5 mmlg.

4-{Re214 (ﬁhlszmupbermx) Mm&@yﬂﬂnﬂn@-w@}-ﬁuwm
I
tergb Eﬁk@ gand' was © O?Hﬁ' sg(%uﬁ{r %eo EEEL@H s?éﬁlql\é%:l
buwhé-brom’aﬂlu'gatc |(1@275T HdiR3 mmﬂhsandrspéldmmnatb/@@ml 8,rido0
t [ ff ol )
L R e e IR T
foraisimd llsni iTb thvdriedctios iﬁhxtdrepﬁ&‘adﬂ |nﬁcﬁé - l_ﬂlﬂjlf]lA-brEﬁﬁbutb}adtat e
SCO | ecte tration e t t r an
ol ot shdiv catpopme (0% 0190 meballetara pests
amffﬂer 22131/ét 50 N@, THY @x&ﬁ»@w@s ﬁMté‘d with Hi0 Mﬁm émQDextht%d with

DVEO- d6) ; 79-1.85 (m 1H. 2 595
EiGAT Gog0BiL), FE S Byaumis tshedwith §10 (520 i) s brise £20,

mifiged g & ?cﬁ%ﬁ 1‘1%5%5-%% o el wh OB 6
cle@ yellow oil. The oil was purified by flash chromatography to give the terz-butyl
ester as a clear tan oil (0.180 g, 41%): "H NMR( CDCls): & 7.25 (m, 2H), 6.91 (m,
6H), 4.02(m,1H), 3.94(m, 1H), 2.91(dt,1H, J=11.6 Hz, J= 4.0 Hz), 2.73(m, 2H),
2.54(m, 1H), 2.33(m, 1H), 2.21(dt, 2H, JI = 7.6 Hz, J2 = 2.8 Hz), 1.78(m, 4H),
1.60(m, 3H), 1.42(s, 9H), 1.35(m,1H). .

[000330] Step 3

4-{(R)-2-[4-(4- Chloro-phenoxy)-phenoxymethyl]-piperidin-1-yl}-butyric acid
hydrochloride: A solution of the product (0.183 g, 0.398 mmol) in step 2 in 2M HCl
in Et,0 (3 mL, 6.00 mmol) was stitred at ambient temperature in in a sealed vial
for18 h. The solution was concentrated i vacuo to a solid and the solid was
triturated with Et,O. The solid was dried in a 50 °C vacuum oven to give the title
product as a white solid (0.121 g, 69%): "H NMR (400 MHz, CD;0D): 5 7.30 (d, 2H,
J=8.8 Hz), 7.08 (d, 2H, J = 8.8 Hz), 7.00 (d, 2H, ] =9.2 Hz), 6.90(d, 2H,J=9.2
Hz), 4.86(br d,1H, J = 10 Hz), 4.12(br d, 1H, J = 11.2 Hz), 3.60(m, 2H), 3.31(m,3H),
2.47(br s, 2H), 1.98(m, 7H), 1.70(m,1H). MS; m/z 403(M)".
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[000335] Step 1 (R) Tol uene-4-sulfonic acid
5-oxo-pyrrolidin-2-ylnmethyl ester: To a solution of R
(-)-5-(hydroxynet hyl)-2-pyrrolidinone (690 ng, 6 nmol)
in dry pyridine (8 nL) was added tosyl chloride (1140
ng, 6 mmol) drop by drop over 20 min at 0 C and under
nitrogen. Reaction mxture was stirred at 0 Cfor 2 h
and at rt for 16 h. Pyridine was renoved and residue
was partioned between saturated agq. NaHCO3 and Et CAc.
Organic |l ayer was renoved, washed with water, brine,
dried over S and concentrated to give the title

lﬂwﬂﬁb@ﬁ@b@ 88y, 16% . [000336] Step 2 (R

yl - phenoxynet hyl ) - pyrrolidin-2-one: To a

of the product (135 ng, 0.5 nmmol) from step

N O (1 nm) was added 4- hydroxydi phenyl

net hane (92 M- @.5 mmol ) in DMF (I k) and powdered

K2C03 (138 nm, nol ). Reaction m xture was heated

at 80 C for 48 h under nitrogen. DM was renoved,

resi due was dissolved in Et OAc and washed with

NaHCO3, 1N NaOH, water and brine. Then
loﬁﬁﬁgggﬁ%ﬂ%ed over MgSO4 and concentrated to give off

(Syoluen & lsuHonithtid\§hdxoepys Bdlidin-2adnid il edtwie dTd B solutidn ¢3f
H and 2M HC1 in ether was added until whjte SO|Id

(Sggwdﬁttwwlb%rpmolw 6330408 Eeldn drgrridine(y mL
wdcs a'd&éc?tt)kﬁ 'EhloYYaé {ﬁ@ oY, b Buﬁ&li‘ﬁfpg@tﬁﬁmﬁﬁ 'rrﬁ.?dl"éﬁ %‘grdrc\i?&\“&" %

gc ve th | e conpound
mingp0 e undey mtroem\maemme waem@ddep °Cefori2temd ! 84

of iy, Wby g0 ey BBl S i v

adjis@B 479 2ath(sayuraad d) NaHCB0 solfior kd piBiEt wakEESBkted SEH %

Eta)i% C1)'gacJ)J§c3 17¥Ier was l\v/vpas Eed%?lth bormg dnoea over MgSO4 and concentrated

to give the title compound (98 mg, 18%).

[000333] Step 2

(S) 5-(4-Benzyl-phenoxymethyl)-pyrrolidin-2-one hydrochloride salt: To a
solution of the product (67 mg, 0.25 mmol) from step 1 in anhydrous DMF (0.5 mL)
was added 4-hydroxydiphenyl methane (46 mg, 0.25 mmol) in DMF (0.5mL) and
powdered K2CO3 (69 mg, 0.5 mmol). Reaction mixture was heated at 80 °C for 16 h
under nitrogen. DMF was removed, residue was dissolved in EtOAc and washed
with saturated aq. NaHCO3, 1N NaOH, water and brine. Then it was dried over
MgS04 and concentrated to give off white solid. Off white solid was dissolved in 1
mL of MeOH and 2M HCl in ether was added until white solid precipitated out.
Precipitate was collected by filtration, washed with ether and dried under vacuum to
give the title compound (16.5 mg, 23%): MS; m/z 282.5 (M + H); 'H NMR (400
MHz, DMSO-dp); 8 1.79-1.85 (m, 1H), 2.09-2.26 (m, 3H), 3.79-3.91 (m, 5H), 6.85
(d4, 2H, JI = 6.4 Hz , J2 =2.4 Hz), 7.12-7.21 (m, 5H), 7.25-7.29 (m, 2H), 7.80 (s,
1H); HPLC (UV); 90%.
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O [000338] Step 1

(2S, 4R) - 4- Benzyl oxy- 2- hydr oxynet hyl - pyrrolidine-I-carb

oxylic acid tert-butyl ester:

(2S, 4R) - 4- Benzyl oxy- pyrrolidine-1, 2-di carboxylic acid

l-tert-butyl ester (960nmg, 3 nmmol) in THE (5nL) was

cooled to 0 Cusing ice-water bath. Then 1M solution

of BH3 (6nmL, 6 mMml) in THE was added under nitrogen

over period of 30m n. Reaction was stirred at O C for
[00%394r]agmiﬁ ghor another 1h. Reaction mxture was

e

over 1ce water and product was extracted with

“ ganl c layers were conbined, washed with
ter | ne saturated sodi um bi car bonat e, dried
over ©ou SO and concentrated to give the

cr ude pr oduct N was used in next step w thout
purl fication (90 9799 . [000339] Step 2 (2
S, 4R) - 4- Benzyl oxy- 2 (4- phenoxy- phenoxynet hyl ) -pyrrolid
in a-1 -carboxylic acid tert-butyl ester: To a
[0003Bs]t 5P 10f (2S5, 4R) - 4- benzyl oxy- 2- hydr oxynmet hyI
g¥rrol i di ne-1-carboxylic acid tert- butyl ester r&
R glgews,llfpmc gm%p@cgy m-@zml_lft estery JEQa solutlon

(.)%‘.@Eﬁ&&?ﬁi&ﬂglz G @gé&gr@%ﬁou ﬂldwﬁyﬁ Bl dg Alfhvas

ne . THE (1
add'ddetosyé shlbnden@ IM) RigL6 e:nwé)sdr@mby éwptoaelcﬂo m 01§ and under

s Ry st Ve baTe o' e Phah o S RORGRY

was tdmmfed 'EhlEramiie acd paftlbmadaiemmn sa:thnateld@q Naiﬁi@ﬁWasé EtVAg.

a period of 20 min en. cti en.,was
Oriult ey th Gesbid v ke G S Eh RS CI 0. and
cofideH@fediodive Bic\HAIS chMpoind €Zb4aMg Siché)ca gel  flash

chromat ogr aphy (10% Et OAc / hexanes) to obtain the

product. To a solution of the product (100ng,
|n di oxane (1nL) was added 4M HC in di oxane
[0(9)83 ngng rt and the resulting mxture was stirred
(R) 51(4-Benz3afphehaxym@mdarpmmh¢n-2m@e ot sadwiongfshe pradneé d

btanthl I tralized
(1%/\5;1?%’%5% et ssegall ur%ﬁg'ldg&ar ona b) ?%(%ﬁgnd
hygioegdiphenyhm ethrfie €92 tngg) 0\ Ih]hOlEﬁIfDMF (1mL) and powdered K2CO3
(138 mg, 1 mmol). Reaction mixture was heated at 80 OC for 48 h under nitrogen.

DMF was removed, residue was dissolved in EtOAc and washed with saturated aqg.
NaHCO3, 1N NaOH, water and brine. Then it was dried over MgSO4 and
concentrated to give off white solid. Off white solid was dissolved in 1 mL of
MeOH and 2M HCI in ether was added until white solid precipitated out.
Precipitated was collected by filtration, washed with ether and dried under vacuum to
give the title compound (28 mg, 20%): MS; m/z 282.5 (M + H); "H NMR (400 MHz,
DMSO-dy); 6 1.80-1.84 (m, 1H), 2.09-2.26 (m, 3H), 3.79-3.91 (m, 5H), 6.85 (dd, 2H,
J1 =68 Hz,J2 =2 Hz), 7.12-7.20 (m, 5H), 7.25-7.29 (m, 2H), 7.80 (s, 1H) HPLC
(ELSD); 99.7%.
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Organic layers were conbi ned and washed with 1N NaCH,
wat er, brine, dried over anhydrous MgySO4 and
concentrated to give the crude product. The crude
product was purified by silica gel flash
chr omat ogr aphy (2% MeOH /di chl oronmet hane) to obtain
the title product (45ngy, 57%: MS;, mlz 376.7 (M + H);
1H NWR (400 MHz, DWVsO-d6); 8 1.57-1.64 (m 1H),
1.96-2.02 (m 1H), 2.87-2.90 (m 1H), 2.98-3.02 (m
[003)537] Mg (m 1H) 3.77-3.85 (m 2H), 4.08-4.11
1 ? 6.90- 6.98 (m 6H), 7.04-7.08
(m 1H), 7.26- 36 m 7H), 7.61-7.66 (m 4H), 8.87
s, 3H); HPLC (ELSD) 99% Elenental analysis: Calc C
B 6. 71 N 3.73. Found C 76.66 H 6.81 N 3.92.
w ANPLEg 86 0 N O- O [000341] Step 1
2S, 4R)T4- Benzyl oxy- 2- hydr oxyrmet hyl - pyrrol i di ne-1-carb
oxylic acid tert<butyl ester:
(2S, 4R) - 4- Benzyl axy~ pyrrolidine-1, 2-di carboxylic acid
1-tert-butyl ester Q60nmg, 3 mmol) in THE (5nL) was
cooled to 0 C using’ice-water bath. Then 1M sol ution
of BH3 (6nL, 6 mol n THE was added under nitrogen
over period of 30m n. Reaction was stirred at 0 C for
2 h and at rt for another I h. Reaction mxture was
[omgg]egtep\ler ice water and product was extracted with
anic_ |layers were conpi

d,
AR A-Benry NG S B T e LR ec BRI seif fekbuey
estt:€ Satﬂi?yéﬁﬁ 9&%1&(?%%&&1%@ QNG ERGIx31i6 deill Q-tertbatyl Bfter

cru oduct was used in _next st ep wi t hout

(9@mg,ﬁurma@1i) orTHB () wasrppled k) *Giging Be-watenfath. | Jhen 1M

so%&{l&% &éﬁig '6 %919 %—lﬁﬁa %ﬁ&e%ztﬂugﬁ Iﬁﬁ%enzovgﬂ-pélﬂ% 701: H)m
30@:1)Rea4u¢hﬁw@mtufbm)a¢ o %c 46 2(temdst 1t Z6f)anothed Th. (B,eacﬂen 6.8
mlxture wz'a_sD ﬁoured ovel( ice water and product was extracted with EtOAc. Organic

layers were combined, washed with water, brine, saturated sodium bicarbonate, dried
over anhydrous MgSO4 and concentrated to give the crude product. It was used in
next step without purification (900mg, 97%).

[000339] Step 2
(2S,4R)-4-Benzyloxy-2-(4-phenoxy-phenoxymethyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester: To a solution of (2S,4R)-4-benzyloxy-2-hydroxymethyl-
pyrrolidine-1-carboxylic acid tert-butyl ester (900mg, 2.93 mmol) in anhydrous THF
(2mL) was added 4-phenoxyphenyl (655mg, 3.52 mmol) in THF (2mL) and triphenyl
phosphine (997 mg, 3.8 mmol) in THF (1mL). The resulting mixture was cooled to 0
OC using ice-water bath and purged with nitrogen. Diisopropyl azodicarboxylate
(770 mg, 3.8mmol) was dissolved in 3mL of THF and added to above solution
dropwise over a period of 20 min under nitrogen. Reaction then was heated at 70 .°C
for 16 h. THF was removed in vacuo and crude mixture was purified by silica gel
flash chromatography (10% EtOAc /hexanes) to obtain the product. To a solution of
the product (100mg, 0.21mmol) in dioxane (ImL) was added 4M HCl in dioxane (5
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4H), 7.08 (t, J= 5.6 Hz, 1H), 7.35 (m 2H), 9.09 (br
s, 1H), 9.62 (br s, 3H); [000342] Step 2

. 2S, 4R) - 4- Hydr oxy- 2- ( 4- phenoxy- phenoxynet hyl ) - pyrrolid
i ne-l-carboxylic acid tert-butyl ester: To a solution
of (2S,4R)-4-benzyl oxy- 2- hydr oxynet hyl -
pyrrolidine-|l-carboxylic acid tert-butyl ester (900ny,
2.93 nmmol ) in anhydrous THE (2nlL) was added

4 phenoxyphenyl (655ng, 3.52 nmol) in THE (2nl) and

fa Rgﬁ@ﬁﬁe res ﬁﬂ%@)ﬂkﬂf‘e W Afirf T £ o?& lgat'mltén%?éi‘atﬂé'? Thent) .

hé résu tlng Xxture was co usi n
solwexﬂwnatmovbéhfwaamjtqnhtfge thicki ¢ih mqmwMeuwm@8W%y|

s S R shih P B o TR, R RPN’ 0,

Or Tai €6l wefe cBﬁlbiﬁeﬂ atiddashed intithdeNaORe water, dinint hiried \usier

sl WA SSBSEd 1 gyt i g 174 P etud ™

was PLRASL /M lﬂ:@?ﬂ {1558 UnfoidAhrdphie X 2R Qe OM /dibliladometiae) to
product . 343]

RS 8y moe: mmw&ﬁﬁmpﬂmw ‘%NNH% (409 NgH

t
Dl\ﬁ J/J‘g%éner én? a gé@ R Q%?A) ngr% ar ggn%-ﬂégng)
(O VHY, 33a+3. SﬂcKm)ﬂI-B, mws 84y zﬁ);rmoéfﬂolelr (@, 0D, 46y 2HR 6.90-

o i B b BRaDonesio e dD 0o i bt s

HPLCQETLSD), $9%:. Elem®htall daalNisis: [@@@G%]WSI 6P 1N 3.73. Found C
éﬁﬁ Beml oxy- phenyl)-pyridine: To a solution of
7646 Ybhenyl boronic acid (1.48g, 6.5 nmmol) in
DME (I Or) was added 3-iodo pyridine (1.03g, 5.0
mmol) in DVE (8nlL), potassium carbonate (2.0 g, 15
[0013d0) EXAMPLE B¢ xt ure of Et OH: water (3

O Dy

[000341] Step 1

(28,4R)-4-Benzyloxy-2-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl
ester: (2S,4R)-4-Benzyloxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
(960mg, 3 mmol) in THF (SmL) was cooled to 0 %C using ice-water bath. Then 1M
solution of BH3 (6mL, 6 mmol) in THF was added under nitrogen over period of
30min. Reaction was stirred at 0 °C for 2 h and at rt for another 1h. Reaction
mixture was poured over ice water and product was extracted with EtOAc. Organic
layers were combined, washed with water, brine, saturated sodium bicarbonate, dried
over anhydrous MgSO4 and concentrated to give the crude product. It was used in
next step without purification (900mg, 97%); MS; m/z 286.2 (M + H); 'H NMR (400
MHz, DMSO-d); 8 1.90 (m, 1H), 2.01 (m, 1H), 3.09 (m, 1H), 3.34 (m, 1H), 4.12 (m,
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141 m), palladium B) acetate (56 ng, 0.25 mmol), and
tri phenyl phosphine (202 ng, 1.0 mmol) in DMVE (2 nlL)

. The resulting m xture was warned up to 90 C and
stirred for 16 h at that tenperature. After cooling to
rt, reaction m xture was poured into ice-water (200
mL) and product was extracted with Et OAc, washed with
brine, filtered through pad of Celite and
concentrated to a ye||OMISO|Id The crude m xture

Ciy)d I t %
ZHLST e LEBY 86 oh 0P g6 e Bp BT PO IRl ﬁﬁ
4H).17.08 G, J 93%Hz, [1H01(73¥56(}n 8&-@;9 @9 Gor ByIH)I9.62 Bor\s| 3Wjenol :
3- (4-Benzyl oxy- phenyl )-pyridine (1.15 g, 4.4 mmol) in
EtOH/ THF (10 nL/25 nmL) was treated with 10% Pd on
[06034208tep. 5 g) over period of 48 h at rt under H 2

Reaction m xture was filtered through Celite
2530 T a7 id-phenas Rheap R mmetbyRrpsTadine oG eyl

tel{t-Qﬁan‘EZﬂer Stce@sé’hmon of (2S 4R) 4—benzy10xy—2-hydrox eth 1-
Pyridin henoxy) - phenox R&I] pyrro

pyam%(i% 81‘%)@91‘11 tert-ba%'ul @ISWTE(PQQ% Q}ﬂ3 b in aﬁhwdmus THF
(ZIﬁEj Whd ﬁ&f@%{gér{%ggﬁﬁaeaglg(g%rﬁé,%fm&%ﬁ% THr (QmE? atd i p%lenyrl1

di ‘oxane

phosphing (9f- madod mh@ﬂvdxifﬁﬂ% (AyiD)- Fe reshlting mixtirecmsboaded tco
e oo S5 B P bao s
U%’md blr)1 was dmulgaddnm'd fbﬂ'ill-mhi ﬂgiem?égdxro abbvd foliiRhor e
1 et I ne roc oril ae
drqpiish AYEeeHod D6 AT oI PRACORen | REpCHeh A ras bt gDl
foxwarua ’Hﬂdﬁ'ds reB&eed' ﬁ%&ﬁ&ﬁadmr&de%&uﬂ@ﬁas%ﬁﬂea%yélhcg gelc
s then diluted with Et'OAc and

wa
ﬂa‘ﬂ’r %W@ograglm(laéﬁ@éﬁ&l@sa@s) toghtairetie prwiduet. wat er
brine, dried over anhydrous MySO4 and concentrated in
vacuo to yellow oil. The crude m xture was purified
[009343i Stepd gel flash chromat ography (1596EtCAc

(3lf,§%§gé-i’h§f&§§-pﬁl?h€%;%§?ylgpgﬁ-oﬁ DAL, PSS Yen
(10Bmigdo, [zn n(nﬁd:ll) mEOFrTIAF (hD2 Zniil) ek extgd witha090®d orpéebod
( 14bnpg¥ over penod of 3 days at room temperature under H2 balloon. Then reaction

mixture was filtered through pad of Celite and concentrated.

[000344] EXAMPLE 87

OO
@O g
-

N .

[000345] Step 1

3-(4-Benzyloxy-phenyl)-pyridine: To a solution of 4-benzyloxyphenylboronic acid
(1.48g, 6.5 mmol) in DME (10mL) was added 3-iodo pyridine (1.03g, 5.0 mmol) in
DME (8mL), potassium carbonate (2.0 g, 15 mmol) in 1:1 mixture of EtOH:water (3
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hydrochloride salt: To a solution of the product from
step 3 (100 ng, 0.22 mmol) in dioxane (InL) was added
AM HA in dioxane (5 nL) at rt and the resulting 142
m xture was stirred for 2 h at that tenperature.

Sol vent was renoved in vacuo , residue was triturated
with ether and dried under vacuumto obtain the title
product (79 ng, 95%: M5, mlz 347.7(M+ H); 1H NMR
(400 MHz, DVMBO-d6); 6 1.72-1.77 (m 1H), 1.90-2.00

gy o 54407, B i il g
1.(1_5@01)@@3\@_(3@10 m Tl@l-ﬂ):suifmgmix(ud'd wal Haml&i:u}ﬁo 20 GZmd J2
sti.Efe foEE}S h fg th%??‘r%bﬁz%:;r_l erl o{;@ foz'gl QmH%ue vgas @?ured
1nt() e wated) (2001RIL) afilUpodud Wes ekDafsihokh EXME wasHed vt Pride, N

filtered BN padat (e g pmosmivetad tn #asliowseglid.o R g misiaay

was pufifieZ ey Slicalgel ﬂash&ﬁfdﬂdt@aﬂfy (20% EtOAc /I-Iexane) to obtam the
5- (4- br onophenyl -oxazol e (224 ny, 1.0 rnmol)

titlg m&égﬁfeasoz vysol %&a 823%)-
(R) - 2- (4- hydr oxy- phenoxynet hyl ) - pyrrol i di ne- 1- car boxyl
ic acid tert- butyl ester (440 ng, 1.5 mmol) in
[0Q3deladtep(22 ) and ceS| um car bonate (651 ng, 2.0

B sl i th. ni |.5m n
A5 S-f el 3% e bl PHE 4 Seig
EtQHOBHF (il thLi26 nm)cma geat_(;dri] whth 1em|@u>dh( ¢arbdr(@i5d8 ot br pEiod og

e e result was stirre

483, By U Saflodh Hepirighdine Has R oten K ohiecme and
comh&atedwmmelpma egppt ed, washed with water,
brine, dried over anﬁgg?g%s Nggcn and concentrated in
vacuo to yellow oil. The crude m xture was purified

md@mﬂl gte?,@ gel flash chronatography (10% Et CAc / Hexane)

before treating it with 4MHCQ in dioxane (5 nL) at rt

Ry-Z1l4-4rPyeidin 2ui-pheroxy)ephenosymethyl]-pyrrolidine-1-carboxylic
acid tert-butyl ester: To a solution of product from step 2 (114 mg, 0.66 mmol) in

dioxane (2mlL) was added (R)-2-(4-i0do-phenoxymethyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester (403 mg, 1.0 mmol) in dioxane (1.5 mL) and cesium carbonate

(432 mg, 1.33 mmol). The vesse] was purged with nitrogen for 15min before N,N-
dimethylglycine hydrochloride (9 mg, 0.06 mmol) in dioxane (0.5mL) and Cu(D
iodide (4 mg, 0.02mmol) were added. The resulted mixture was stirred at 90 °C for
48 h. It was then diluted with BtOAc and water, organic layer was separated, washed
with water, brine, dried over anhydrous MgSO4 and concentrated in vacuo to yellow
oil. The crude mixture was purified by silica gel flash chromato graphy (15% EtOAc
/Hexane) to obtain the title product as yellow oil (142 mg, 48%).

[000348] Step 4
3-{4-14-((R)-1-Pyrrolidin-2-ylmethoxy)-phenoxy]-phenyl}-pyridine
hydrochloride salt: To a solution of the product from step 3 (100 mg, 0.22 mmol)
in dioxane (1mL) was added 4M HCl in dioxane (5 mL) at rt and the resulting
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in vacuo, residue was triturated with ether and dried
under vacuumto give the title product as white solid
(280 ng, 75% . 143 [000351] Step 2
4-{(R)-2-[4-(4- Ozazol - 5-yl - phenozy) - phenoxynet hyl | - pyr
rolidin-1-yl}-butyric acid nethyl ester: To a
solution of (5-{4-[4-((R)-1-pyrrolidin-2-ylmnmethoxy)-
phenoxy] - phenyl } - oxazole (150 ng, 0.4 nmol) in

anhydr ous di chl oronet hane (0.5nL) was added

Hngilﬁ%{]\i»%rsgiﬁg? hane Z‘%ﬂﬁ'ﬁg‘* ang 1{:S ?flz‘)’grt%h%V | amn 3véd?.% Xacuo,’ 0.8
resigiwp Was Trituratesiswith ¢they andl dtied mdmsaqumnge dbtaint the titié produptn

G RN A Sy S

(mFLIDNC. 96@'00/@& o), £ Q\qsl(xayﬁﬁ) 8237 2Ry, 28, 3.4 b@@lmvw th

drie MySO4 and concent r at ed

Ll L b Ty G At 0. 86 (et 34 G, 2P o 5.2
HzG Db e H0E BB, 1@149%756}9‘)\08? a[‘ﬁ JItD qug rlgoofgg%z),

title product ‘as | ow oi
9.18(¢pH /=2 Hz), 9.67 (br, 3H); HPLC (UV) 97%
4-{(R)-2-[4-(4- Oxazol - 5-yl - phenoxy) - phenoxynet hyl | - pyr
rolidin-1-yl}-butyric acid: To a solution of the
(00034 HUEXAMIRLESS 0.21 nmmol ) fromstep 2 in 4:1 mixture
of MOHwater (2 nL) was added 2M sol uti on of NaOH
(124uL, 0.25 mmol). Reaction mxture was heated at 50
C for 16 h. Solvent was renoved in vacuo, residue was
di ssolved in water and was adjusted to 4-5 with 1M

HC sqQl ubi on._ Then product©® was extracted with Et QAc,
was wit@;er, brine, dried over anhydrous MjSO4
a4 cen Yive the title conpound (9.5 nyg,
\%)ks I\/IS MZ43@A+H); 1H NVR (400 MHz,

O d6); b 1.20-1.30 (m 2H), 1.82-2.25 (m 611),
273(t "2H, J= 7.2 Hz), 3.17 (br, 2H), 3.75 (br,

1%), 21-4.27 (m 2H), 7.01 (dd, 2H J1= 6.8 Hz, J2
[0093 14S%p), 7.07-7.08 (m 4H), 7.59 (s, 1H), 7.71 (dd,

(q(%)8C}gggﬁﬂid&%w&gy)%mogﬂ%egl?'l}-ox'igdle c% g (W);

solutlon of 5-(4-bromophenyl)-1,3-oxazole (224 mg, 1.0 mmol) in dioxane (2mL)

was added (R)-2-(4-hydroxy-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester (440 mg, 1.5 mmol) in dioxane (2 mL) and cesium carbonate (651 mg, 2.0
mmol). The vessel was purged with nitrogen for 15min before N,N-dimethylglycine
hydrochloride (12.5 mg, 0.09 mmol) in dioxane (1ImL) and Cu(T) iodide (6 mg,
0.03mmol) were added. The resulted mixture was stirred at 85 °C for 16 h. It was
then diluted with EtOAc and water, organic layer was separated, washed with water,
brine, dried over anhydrous MgSO4 and concentfated in vacuo to yellow oil. The
crude mixture was purified by silica gel flash chromatography (10% EtOAc /Hexane)
before treating it with 4M HCl in dioxane (5 mL) at rt for 1h. Solvent was removed
in vacuo, residue was triturated with ether and dried under vacuum to give the title
product as white solid (280 mg, 75%).
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O/ I CH N NO O 144 [000354] Step 1
(S)-2-(4-Benzyl oxy-phenoxynet hyl ) -pyrrolidine-I|-carbox
ylic acid tert-butyl ester: To a slurry of NaH (562
ng, 8.44 mmol, 60%dispersion in mneral oil) in
anhydrous DMF (5 nL) at 0 C was added p-benzyl oxy
phenol (1.41 g, 7.0 mmol) in anhydrous DMF (5 nl)
dropwi se over 30 min under N2 atnosphere. The
resulting slurry was stirred at O C for 30 m nutes,
[000331§ Csibp2 ambi ent tenperature and stirred for Ih
before a sol ution of

44 E8))-2 4 HeDuamob-5 47l rhle hony)-phryuxg tnleyty) -yt olid i A-A-blutyric

B e Lo il S EE R e amegonc

phEnexyphewd}erizold (XB(DI fng, Mi‘mﬁdl} nr@fy@bustficiorbbhethane The

over 1 ce-wat er,

O R oS rockbrmie 30 e GoAfatant pckommichone
(wmaﬂdmdﬂkmmﬁ@r(maﬁg O hﬁ%wm@fesﬁl&%‘ ﬁgﬁfeg% with
i zed om et her an

.The crude oduct was crystall
nifrgees g pq:,rrqcﬂg 1t for [ éh. diplesemethioe was gemoved iy vaquo0a 5151}16

Ry partioned between FIOAS and wefes. BIOAC RS mis {imesifoxy|
washedwithl bring, dribd pyér ankgiras: MgSQAjamlt cohéemfatie Thd cfudle 2 0,

1 ted with
ik pAF Bl S e g i cgeploof Biode Bfociro
obtaiul e titi2 pbadutmryelloReil¢93 mg, 53%)1; ure was filtered

through Celite and concentrated under reduced
pressure. The crude m xture was purified by silica gel
[oﬁmmhs@dygpmat ography (20% EtOAc /Hexane) to obtain
E@; title product (645 ng, 70% . 1000356] Step 3
A-lfA4 ﬂWORSWthqxw-phemyymeﬂlmwrrqmmmaw}]-bmany|
acld: 263%8hion bP11R pPéHudt (98 g, 0.21 mmol) from step 2 in 4:1 mixture of

MeOH/water (2 mL) was added 2M solution of NaOH (124uL, 0.25 mmol). Reaction

mixture was heated at 50 °C for 16 h. Solvent was removed in vacuo, residue was

dissolved in water and pH was adjusted to 4-5 with 1M HCI solution. Then product
was extracted with EtOAc, washed with water, brine, dried over anhydrous MgSO4
and concentrated to give the title compound (9.5 mg, 11%): MS; m/z 423.8 M + H);
'H NMR (400 MHz, DMSO-dg); 6 1.20-1.30 (m, 2H), 1.82-2.25 (m, 6H), 2.73 (, 2H,
J=172Hz),3.17 (br, 2H), 3.75 (br, 1H), 4.21-4.27 (m, 2H), 7.01 (dd, 2H, JI =6.8
Hz ,J2 =24 Hz), 7.07-7.08 (m, 4H), 7.59 (s, 1H), 7.71 (dd, 2H, JI = 6.8 Hz , J2 =
2.4 Hz), 8.41 (s, 1H); HPLC (UV); 86%.

[000353] EXAMPLE 89

NS o/\LN)
\Sis )
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of 5-(4-bronophenyl)-1, 3-oxazole (224 ng, 1.0 nmmol) in
di oxane (2nlL) was added
(S)-2-(4-Hydroxy-phenoxynet hyl ) - pyrrolidi ne-1-carboxyl
ic acid tert-butyl ester (440 ngy, 1.5 mol) in
di oxane (2 nlL) and cesium carbonate (651 ng, 2.0
mmol ). The vessel was purged with nitrogen for 15m n
bef ore N, N-di net hyl gl yci ne hydrochloride (12.5 ng,
0.09 nmmol) in dioxane (InmL) and Cu(l) iodide (6 ng,

); were added. The resulted m xture was stirred

[OQEgggg%kl 16 h. It was then diluted with Et CAc and

‘SW"B”“"“W"‘““'““‘“‘MWWW T R A A

eS'Flﬁ Jg Bm’e/d’q ‘24 Pﬁo‘%grﬁéspewménmgahé Dis
0/

an}@}r&iblfs'lﬁq}?lw i) at @acgﬁJs a&&eﬁ?%&?ﬂ%%?@ | &1 Q) &Jﬁbﬁ@?

Hexane) before treating i oxane
anhydroystDMF (§ oyl)IdropvEes amsn80 masundﬁeNDafcaubspltcm a"ﬂua,esultmg

t ed th et d de
st SV ENSRRS i€ ko nnibudl bt Bl it g o
foﬂﬂPxﬁefor&/Ssolirﬁdn 3B)4- (G"Muénd‘a-sulfdﬂng'néﬂl g dme 1-

capo R gl et bty giter (1 g 710 400D i OV 610 ol s pdged

%)@136 ofreP8l I%unlg 2()(d@ ?;IQ subZe grzt(ﬁimﬁ%'ur %%ﬁ (aéﬁiéj" ?—E_lh J1

The régciidy mixhup 'WaHPQl@eQ QM@I' 1c69\9%r picCDRABT yellodAMHdEvA0 O

58] .St
rerboded b5 leaon, v Phed with SISt SR R ARG redused arspur. TBS box
crude ipeodact Wlastoeystalﬁmﬁ)ﬂom eihérfexantQo abtdGhétitlé €difisbund (1.2
44p?ttoned flask which contained a suspension of NaH (%
24 mol) in DMF (100 nlL) was added p-benzyl oxy
phenol (4 g, 20 mol) at 0O T. The m xture was al |l owed
vvarmto rt and stir at rt for 30 min then cooled to
[0%’3@5] StB2t hi s reaction mixture was added

R4 r
SHEE Bk AvRRGe Syath ORI b A S PRy )
estgr:‘ﬁrodméfwle§tﬂptll (i ]+ gn3xlt3ullra019vaBEtOH/THF (10 mL/25 mL) was .
treated with 10% Pd on carbon (1.0 g) over period of 16h at rt under H2 balloon.

(@) ={q)]

Reaction mixture was filtered through Celite and concentrated under reduced
pressure. The crude mixture was purified by silica gel flash chromatography (20%
EtOAc /Hexane) to obtain the title product (645 mg, 70%).

[000356] Step 3
5-{4-[4-((S)-1-Pyrrolidin-2-ylmethoxy)-phenoxy]-phenyl}-oxazole: To a solution
of 5-(4-bromophenyl)-1,3-oxazole (224 mg, 1.0 mmol) in dioxane (2mL) was added
(8)-2-(4-Hydroxy-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (440
mg, 1.5 mmol) in dioxane (2 mL) and cesium carbonate (651 mg, 2.0 mmol). The
vessel was purged with nitrogen for 15min before N,N-dimethylglycine
hydrochloride (12.5 mg, 0.09 mmol) in dioxane (1mL) and Cu(I) iodide (6 mg,
0.03mmol) were added. The resulted mixture was stirred at 85 °C for 16 h. It was

then diluted with EtOAc and water, organic layer was separated, washed with water,
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allowed warmto rt and stir at rt for 30 mn and then
was heated to 95 Cfor 5 h. After cooling to rt, the
m xture was poured into 500 nL ice-water solution and
this solution was allowed to stir at 0 C for 30 mn.
The solid forned was filtered out, dried through air
to provide the crude which was further purified by
recrystallization wth ether-hexane to afford the
title product (5 g, 65%; LCV5; 100% ESI1, Calcd:

e S N e
Th¢ pude fixtu® vé6 pBrifdd Yysilida-fie]l fldshhremAOgraphyAHP%e FrOAL
{%B@%Héﬁr g?a Be S v%%b £IUI~| Hé]'_]‘}l’dloxaﬁzeSﬁ? 4at mor ?hH) .Sol%ed'nq was
rexﬁd?)ed #h ga@u&i&ﬁ&imas tifuenekyie tetlhyxl andplyied Ghded Iva@ugyfa,rg@@e n
egapdiel e <ol Liodn 0 Slreh i A0 Ty 1 OMR 409

MFZ) )DMS@)&%P% 1A 2187k, MBS3 @8’-@62@ (EICIZHS 4 443 o1 gqaomsn@ 12-

he 'm xt'ur € was fo warmto ft and
4.13 (g 1H), 4r23-4‘2)7r(n],61'f) 7.00r. lﬁdmv@iﬁ, 7\/585(5 réTyp¥. @t (dan & Sile=

63%%@&%@?”%%% Py gh t.t@% @uggb(@LW)g"c?@a

LCVB; 95% ES1+, Calcd: 238.4 mz;. Found: 284.4 (M)
0"%%6 %Eé%rﬁ& 400 Mz, DMVBO-d6); 6 1.68-1.76 (m 1H),
! 2.07-2.14 (m 1H), 3.20 (br, 2H).

87 (br, 4|—R§ (dd, J 1=10.4 Hz, J2 = 8.4 Hz,
) d, 10.4 Hz, J2 = 3.6 Hz, 1H), 5.05 (s,
. 6. 9L &/ @/(‘ H, 7.30-7.44 (m 5H): [000360]

EXAMPLE 91 cl dC{/ C CIH [000361] Step 1
(R) - 2- (4- Hydr oxy- phenoxynet hyl ) - pyrrol i di ne-| - carboxyl
ic acid tert-butyl ester: To a 250 nmL round bottoned
[oog;aﬁﬁks Lch contai ned a suspension of Pd-C (10%w , 3
(70 m.) and THE (30 nlL) was added

X—RX4—Be)iz$*lmmeh6xy/methyl) -pyrrolidine-1-carboxylic acid tert-butyl
est?re %oﬂ%eﬂf éé.\)pg er 4 ogi fgasﬂgv}{ﬁbgﬂao;lpaom)é glsgsp%gglgn of NaH (1 g,
24 mmol) in DMF (100 mL) was added p-benzyloxy phenol ( 4 g, 20 mmol) at 0 °C.
The mixture was allowed to warm to rt and stir at rt for 30 min then cooled to 0 °C.
To this reaction mixture was added (R)-2-(toluene-4-sulfonyloxymethyl)-pyrrolidine-
I-carboxylic acid tert-butyl ester (7.1 g, 20 mmol) at 0 °C. The resulting mixture was
allowed warm to 1t and stir at rt for 30 min and then was heated to 95 °C for 5 h.
After cooling to rt, the mixture was poured into 500 mL ice-water solution and this
solution was allowed to stir at 0 °C for 30 min. The solid formed was filtered out,
dried through air to provide the crude which was further purified by recrystallization
with ether-hexane to afford the title product (5 g, 65%); LCMS; 100%, ESI*, Calcd:
383.49 m/z;. Found: 284.4,(M+1-boc); 'H NMR (400 MHz, CDCls); 8 1.47 (s,
9H),1.79-2.10 (m, 4H), 3.26-3.45 (m, 2H), 3.66-3.91 (m, 1H), 4.01-4.19 (m 2H), 5.01
(s, 2H), 6.83-6.91 (m, 4H), 7.28-7.44 (m, 5H):
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stirred solution was flushed with a H2 balloon. This
process was repeated 3 tines. The resulting solution
was stirred at rt under hydrogen at nosphere overnight.
The reaction mxture was then filtered, washed with
THE (30ml), EtOH (25nl) and dried in vacuo to provide
the crude product which was further purified by
recrystallization wth ether-EtQAc-hexane to yield
the title product, (2.5, 90 %; Ms, APCf, Calcd:
5 und mz: 294,2 (M+l); 1H NWMR (400 MHz,
[00@%@3§w§g 1.47 (s, 9H),1.80- 2.10 (m 41T), 3.40 (br,
(R224(4-BenHdexy-pitenory méthiyl)-pyrfudidin el dr ogedtdhlorfd e/shitd T4 @ 20

VBRSO AR T ieBydubl Famatepi (44 Ry ol

d_loﬁﬁﬂl Ol ma adde®HCE(4 NTOdRx AR JHaly it O"'hl'lfél}nﬁﬁﬁ‘é @h@ ed

o ution of the product fromstep 1 ny,
tp v to rt&né F‘@Iﬂt gript Yoz The solvest wepere(npseﬂ angl th@ c:@de

ﬁed' By @E@M%@é&? R l(dééH'gﬂler eﬂqﬂéagtl%g%d&a g gﬁlllgé h

at rt. The reaction xtur

90 g/és &4&5%& UWssEST | Calestd 28%4 sv/z;r Faumdr 284 @71 )dn/zThH NMR
r . t 0,50 j ce- r tion d
cadg St s e BT 7B B 13 1 By G g Ol 1Y)
3.20 b 2HR . wr@ggﬂth ayagdséwerlg ANES o= X\Mm \I\HS wld@ﬁ S
an ri ed over an
1033, b Mol T s B thaC b s§ e B et i e e
product which was purified by silica gel flash
chr onmat ogr aph afford the title product (130 ng,
[008360), EXJngﬂJN»ﬁtgl( 400 MHz, CDC13); b 1.47 (s,
9H) c1.80-2.10 (m 4H), 3.26-3.45 (m 2H), 3.69-3.91
¢ 14 4.01cd, 18 (m 2H), 5.07 (s, 2H), 6.84-6.90
410N ~672587.28 (m 1H), 7.41(d, J = 2.0Hz, 1H),
7.49(d, J = 8/4Hz, 1H), [000363] Step 3
(R -2-[4-(2, 4-Di chl oro- benzyl oxy) - phenoxymnet hyl ] - pyrro
l'idine hydrogen chloride salt; To a 25 nL vial which
[000B6t]a$tepd a sol ution of the product fromstep 2 (120
g?, %%6 nmol ) in MeOH (2 nb) was added HO (2 Nin
(R)et-ftsHydgoxyrphegpxygmetnyl)-pherofifiner-earpaxylis acid ebt-petyhar m
estér@r o #2850 ML irburltboktbmb®flaskAwtiich it ¥usiehSolot PAES
(10%wt , 3 g) in EtOH (70 mL) and THF (30 mL) was added (R)-2-(4-benzyloxy-
phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (3.5 g, 9 mmol). The
stirred solution was flushed with a H, balloon. This process was repeated 3 times.
The resulting solution was stirred at rt under hydrogen atmosphere overnight. The
reaction mixture was then filtered, washed with THF (30ml), EtOH (25ml) and dried
in vacuo to provide the crude product which was further purified by recrystallization
with ether-EtOAc-hexane to yield the title product, (2.5, 90 %); MS; APCI*, Calcd:
293.5; Found m/z: 294,2 (M+1); "H NMR (400 MHz, CDCl,); 5 1.47 (s, 9H),1.80-

2.10 (m, 4H), 3.40 (br, 2H), 3.69-3.89 (m, 1H), 4.00-4.18 (m 2H), 6.71-6.76 (m, 4H).
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added to the m xture and the solid which fornmed was
filtered out to provide the crude which was further
purified by recrystallization with MeOHether to yield
the title product, (104 ng, 95 %; LCMS;, 100% APClI F,
Cal cd: 352.3; Found miz 352.3 (M; 1H NWR (400 Mz,
DMSO-d6); S 1.68-1.75 (m 1H), 1.84-2.02 (m 2H),
2 07 2.16 (m 1H), 3.13-3.26 (m 2H), 3.80-3.90 (m
4.05-4.10 (m 1H), 4.18 (dd, J1= 10.4 Hz, J2 =

5. 09 (s OH), 6.94-7.01 (m 4H), 7.48
W”ﬁ%l%]%? 580H2 = 2.0 Hz, 1H), 7(60(50 J =8.4

- [4- m-Dlﬂll&&-lﬁdizylﬁky)-phenﬁxﬁnéﬂhyl] pyDatidine}1-Eathbeylic 92

acn? g Dutseste T8 P POy VHiSh SORRERbR PIRIATEP9SE | o

froRSstdp p@Bbgzg( |0|5Cm1§6]) dnd 2 aldichivibbenBs bmbndd:@BO m@ed 8t he
sanme procedure as that of step g} tl
mmikin aghydspus DMF (15 mL) was added dry CSzCO3I(:){5 g, O mmol) at

rt. (Rb r&cgén E%&ﬁl@%dm@mw ¥Rt Dydwedry %mit h%mdl TR
ic acid tert-butyl ester (150 ny, (% and 4-

was paecore A2y ise-ovatad eolgu@oan@xta@tedsnihﬁmq

t he,t 1
el The FobhR hapte el VK %&gﬁﬁ*%mﬁ“ﬁm
(30(ADPardHIred G Rhy. 1?2 gog gmess,olvfhg wis, Igmoﬁf:dll?l;le( Yacuditd) |
obt&mgg %Iglde ETE';K‘I Was pé@ﬁg{rh%' E?;s geﬁ flo é%ﬁ'ﬁ)matgg]ap@_%i_lz’
aff?u'd)me ﬁﬂe’-&o&u& 81 iomng,gbi)%), 7THIPMR. @480 MHz, THCL) §22364]
9HQ I12)802~{(M(%44}91 h¥r34b &nz3Ho R 3&?&%)@% Wyf‘]ls 6938 i di

0
s A Rs kP EFE AR bgR 2578 G TEDRARG LG ETRD. T,
= 84Hz, 1H),
(R)-2-[4-(4-fluoro-benzyl oxy) - phenoxynet hyl ) - pyrrol i di
ne-1-carboxylic acid tert- butyl ester (80 ng, 0.2
[o(msej,]) step yield the ti tI e product (55 rTg, 75% yi el d);

00% APCI + d: 301. 30 1.3
(R @ TSRO orbRaAIEY - ARBSV Y Iy e Rihrpges 1y
chibrfifé sglto'ﬂo ﬁms nﬁH)lal whilly co%Zallgeél(arBoh& b ,](-)f ﬁxfé:?odﬁctzﬁo& Rlep 2

(1@%,@&26 111p|)ol) in Mep'}]g @d;?dj]was@eénqg 2 N in ether, 4 mL) 210 °C.
The mixture was allowed to warm to rt and stir at rt for 24 h, The ether (10 mL) was
added to the mixture and the solid which formed was filtered out to provide the crude
which was further purified by recrystallization with MeOH-ether to yield the title
product, (104 mg, 95 %); LCMS; 100% APCT', Caled: 352.3; Found m/z 352.3 (M);
'H NMR (400 MHz, DMSO-dg); 8 1.68-1.75 (m, 1H), 1.84-2.02 (m, 2H), 2.07-2.16
(m, 1H), 3.13-3.26 (m, 2H), 3.80-3.90 (m, 1H), 4.05-4.10 (m, 1H), 4.18 (dd, JI =
10.4 Hz, J2 = 3.6 Hz, 1H), 5.09 (s, 2H), 6.94-7.01 (m, 4H), 7.48 (dd, JI = 8.0 Hz, J2
=2.0 Hz, 1H), 7.60 (d, J =8.4 Hz, 1H), 7.68 (d, 1H, J =2.0 Hz):

[000364] EXAMPLE 92

D
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J2 = 3.6 Hz, 1H), 5.03 (s, 2H), 6.91-6.98 (m 4H),
7.18-7.23 (m 2H), 7.46-7.49 (m 211): [000367]
EXAMPLE 93 F F C CIH [000368] Step 1
(R -2-[4-(3,4-Difluoro-benzyl oxy) - phenoxymnet hyl ] - pyrro
l'idine-l-carboxylic acid tert-butyl ester: Foll owed
the sane procedure as that of step 2 in Exanple 91
with the use of
(R) - 2- (4- hydr oxy- phenoxynet hyl ) - pyrrol i di ne- 1- car boxyl
ic acid tort-butyl 149 ester (150 ng, 0.5 mmol) and
3,4-di fluoro-benzyl bromde (145 ng, 0.6 mmol ) to
(08436561 ($tftphle title product (120 ng, 55%yvyield); LCMVS

421. 4 (M2
R ST iy rhensiyme Byl priefidinestrearbouiigeid
telﬁtHDu,tyl&s&S* Fotlbwédithe 19 procbdbfd a3 that of%i%iﬁxax@l@& %ithS
6. 84-6. 88

{lllﬁe 0%%})-2-K%gbéregrplgn'@wthyl)-pyrrohd(inrg— 1-carboxylic acid tert-butyl
esteR)158 i 0(s3noDiahd ldDﬂ&br&lﬁQsz:i 986)91& ﬁ?yﬂ% hd naly Y"1 O

|idine Hydrogen chloride salt: the sa

afigrdybe gtle ET°<§1§°tt(|11@lQ mefSOs/e wieldy LGMEXW APCT, Galch: 400 &8;
FoltRf 492 34 s O+ 1y HUNMR (400 M1z, CIICLY 8147 (¢ OFL1L 80210 o

(ml, #H), B39 (brg aHb,de/O B0 (Iﬁ,le? ?lerzm m{gxlztﬂqset %75 (s( 295 g ?76 .89
I e _produc , %
(g D T Bt OBlas iy 957281 2 o e 42 e aR 1

320.5 (Mrl); 1H NMR (400 MHz, DMBO-d6); 6 1.68-1.76
(ﬁo 111) 1 86-2.00 (m 2H), 2.07-2.14 (m 1H), 3.18-
[000366] 3.86 (br, 1H), 4.03 (dd, JI = 10 8 Hz ,

(Ri-g-[at {imd#éabeﬁ*{blbxy%-@h%ﬁ«g&vg:%tléﬁgBynzroﬁQiEE‘)ﬁ"Zd:;o @1%5?

salf; nfolquyed the sapge rogBureras tHRAEHYS st¢r0D HCEHGMMSGIMPILE 18 41s€bf /
(R)lz-%-‘(:lﬁuoro-benzyloxy)-phenoxymethyl]—pyrrohdme— 1-carboxylic acid tert-
butyl ester (80 mg, 0.2 mmol) to yield the title product (55 mg, 75% yield); LCMS;
100% APCT', Calcd: 301.36; Found m/z: 301.3 (M); "HNMR (400 MHz, DMSO-
de); 8 1.68-1.75 (m, 1H), 1.86-2.04 (m, 2H), 2.07-2.14 (m, 1H), 3.17-3.23 (m, 2H),
3.84-3.87 (m, 1H), 4.03 (dd, J1 = 10.4 Hz, J2 = 8.4 Hz, 1H ), 4.17 (dd, JI = 10.4 Hz,
J2=3.6 Hz, 1H), 5.03 (s, 2H), 6.91-6.98 (m, 4H), 7.18-7.23 (m, 2H ), 7.46-7.49 (m,
2H):

[000367] EXAMPLE 93

F
F \Q\/O CH
\O\o”"'r\"‘)

[000368] Step 1
(R)-2-[4-(3,4-Difluoro-benzyloxy)-phenoxymethyl]-pyrrolidine-1 -carboxylic acid
tert-butyl ester: Followed the same procedure as that of step 2 in Example 91 with
the use of (R)-2-(4-hydroxy-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl
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1/ oN y/ [000371] Step 1

(R)-2-[4-(4-Chl oro-benzyl oxy) - phenoxynet hyl ] - pyrrol i di
ne-1-carboxylic acid tert-butyl ester: Followed the
same procedure as that of step 2 in Exanple 91 with

t he use of

(R) - 2- (4- hydr oxy- phenoxynet hyl ) - pyrrol i di ne-1-car boxyl
ic acid tert-butyl ester (150 ng, 0.5 mmol) and
4-chl oro- benzyl brom de (125 ng, 0.6 mml) to afford

S e S0 S LR
afford thenitle prc&yen 3920 18g, B5%7yi¢ld); OE)IS1 18D ARTT, (Cad cd44-1)9 5;
F%@%ﬂ% 4 4((§71+ il %240@1\%&_@&9531547( 8291§).51 8050 @,

4H))0Q8-BA6 (SI eH), 23 69 3.91 (m, 1H), 4.02-4.18 (m 2H), 4.95 (s 2H), 6.84-6.88

Chl.or o- benzyl oxy) - phenoxymet hyl'| - pyt rol i di
(41%57 SoZrég(‘thg)m de salt: Followed the sane
procedure as that of step 3 in Exanple 91 with the use

of
[09%6—9@%@-%4 chl or o- benzyl oxy) - phenoxynet hyl ] - pyrrolidi

(1139;_‘4- rﬂﬂf% 6-Beﬁié?&y§)§ﬁ%nu é‘?ﬁlﬂe{"@’HeSter%lo%gﬁgfo 25

chl_@m!; saltgﬁ%mmmq safzl oced @t s Srat &Dutep3 i Bxanipld9 Pwitihie

us% Hggﬂ_\f;’z %138( m%%oq\égzoﬂgn? -pkgfloeﬁg@g%ﬂ:l-pygo§gﬂn€ﬂrcarbgmhc
acB] B86-batyl ester(H)5 mé, 3§ ﬂﬂaol)lte Mbldﬁuﬂé i1 p ?onHZ( 65%%')76?4 17
w@&@%éﬂ%’%ﬁéﬁ?ﬁﬂcﬁg 3 lzpueg /320,550 N0
ML A A VR M A

3H). R $rer.- 1 1DaiSxgd, /e =dd.&He eJ2 = Bt 2, 18K), 4118 (dd, J7
= T4 VR § B%eS 715, sRISAE ! 607895 NRL 4l 75836 o M),

7.42-7.53 (m, 2H):

[000370] EXAMPLE 94
Oy

[000371} Step 1
(R)-2- [4-(4-Chloro-benzyloxy)-phenoxymethyl]-pyrrolidine—l-carboxylic acid
tert-butyl ester: Followed the same procedure as that of step 2 in Example 91 with
the use of (R)—2-(4-hydroxy-phenoxymethyl)-pylrolidinc-1-carboxylic acid tert-butyl
ester (150 mg, 0.5 mmol) and 4-chloro-benzyl bromide (125 mg, 0.6 mmol) to afford
the title product (120 mg, 58% yield); LCMS; 100% APCT, Calcd: 417.94; Found
m/z: 418.23 (M); "H NMR (400 MHz, CDCL); 6 1.47 (s, 9H),1.80-2.09 (m, 4H),
3.28-3.43 (m, 2H), 3.69-3.91 (m, 1H), 4.02-4.18 (m 2H), 4.97 (s, 2H), 6.86 (s, 4H),
7.35 (s, 4H).
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Exanple 91 wth the use of
(R) - 2-(4- hydr oxy- phenoxynet hyl ) - pyrrol i di ne- 1-
carboxylic acid tert-butyl ester (150 ng, 0.5 mol)
and 4-trifluoronethyl-benzyl bromde (145 ng, 0.6
nmmol) to afford title product (135 ng, 60%yield);
LCMS; 100% APC1, Cal ed: + 451.49; Found nmfz: 452.3
(M+1l); 1H NMR (400 MHz, CDC13); 6 1.47 (s,
9H),1.80-2.09 (m 4H), 3.28-3.46 (m 2H), 3.69-3.91
(m 1H), 4.02-4.18 (m2H), 5.07 (s, 2H), 6.87 (s,
4H), 7.53 (d, J= 8.4Hz, 2H), 7.63 (d, J= 8.0Hz, 2H
[0003021336D 2St ep 2

Ry Chidra vt rb e s R Do dias T SeEm Thoridd
salps Bs1wadahmmermceaﬁre3a& et Sf dtép FnFRADION Wth thetudSof 51
(Rllf%‘f‘*-g‘{- Woropepaviexy) mberpamstliryreldiped psboprlinesid et hy
bu les@éff(fl% tr@ 095 hm&ﬁfobﬁau luue pﬁﬁhé’c e@zmg,bmo/y eﬁﬁI ECMnSg

itle proc

BGF diaegt s e oL e aroeldL (o0

ey 4, Wi PR DR
1HLH$.05 &16114} 3104 HaJ2248.0 ., 81:})?;) BB(dﬁli(};] ?1%.4}% .@2=§.gdif,
1}1‘,{|2506J gg'é 7qz9% T:H?H),ﬁ%ﬂ@i 45% 6.93-7.00 (m 4H),
765 J =8.0 Hz, 2H), 7.76 (d, J =8.4 Hz,
EXAI\/PLE 102 [000376] EXAMPLE 96 F 0 CIH / oN

[0({0é
(R - 2 [4 (3 Tr| fl uor onmet hyl - benzyl oxy) - phenoxynet hyl ] -
pyrrolldlne 1- carboxylic acid tert-butyl ester:
\Foikowed t he safe procedure as that of step 2 in

F ppl & WlthNthe use of
(R)-2-(4- phenoxynet hyl ) - pyrrolidine-1 -
carboxyllc aC| tert-butyl ester (150 ng, 0.5 nmol)
and 3-trifluoronethyl-benzyl

[000374] Step !
(R)-2-[4-(4-Trifluoromethyl-benzyloxy)-phenoxymethyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester: Followed the same procedure as that of step 2 in
Example 91 with the use of (R)-2-(4-hydroxy-phenoxymethyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (150 mg, 0.5 mmol) and 4-trifluoromethyl-benzyl
bromide (145 mg, 0.6 mmol) to afford title product (135 mg, 60% yield); LCMS;
100% APCT, Caled: * 451.49; Found m/z: 452.3 (M+1); 'H NMR (400 MHz,
CDCls); 6 1.47 (s, 9H),1.80-2.09 (m, 4H), 3.28-3.46 (m, 2H), 3.69-3.91 (m, 1H),
4.02-4.18 (m 2H), 5.07 (s, 2H), 6.87 (s, 4H), 7.53 (d, /= 8.4Hz, 2H), 7.63 (d, /=
8.0Hz, 2H).

[000375] Step 2
(R)-2-[4-(4-Trifluoromethyl-benzyloxy)-phenoxymethyl}-pyrrolidine Hydrogen

chloride salt: Followed the same procedure as that of step 3 in Example 91 with the
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brom de (145 ng, 0.6 nmol) to afford the title product
(120 ng, 55%vyield); LCMS, 100% AP& Cal cd: 451.49;
Found m z: 452.27 (Ml); 1H NMR (400 MHz, CDCl13); b
1.47 (s, 9H),1.80-2.09 (m 4H), 3.26-3.44 (m 2H),
3.69-3.91 (m 1H), 4.02-4.18 (m2H), 5.05 (s, 2H),
6.88 (s, 411), 7.49 (t, J= 7.6Hz, 11-1), 7.57-7.62 (m
2H), 7.70 (s, 1H). [000378] Step 2
(R -2-[4-(3-Trifluoronet hyl - benzyl oxy) - phenoxynet hyl | -
use Y R)D-[4dj4n@ thlﬂddrﬁ@éﬂlyl-héﬁmrobc?)%ﬂ&ﬁb)tymdﬁgll] pz,wmhdiﬂw same

procedur e ste n
car §¥h(bzfcl1'|d tert%)utyl ester 8 3 mg, 825 mmol) to }di the t1tle procudt &% mg,

90% ﬁ)erdg LéMSS‘lO(')%fAPGlT @Eﬁidh%r PE SN sshEnQyIRtAY] ] -
E 4ro idine-1- carboxylic acid tert-butyl ester 5113

00 Mk, M$ Q- ds)m5>1|6§r]d76 e K 1. 85-|Br06&mc2H1 gPoray14 (180%

1%%31.‘%2 0((%&%@ 3]1%031/%@@%}@( 2‘8490 (ﬁﬂvﬁ e, 4 Q%‘mé’
1H)14.6% (dd, 75= (1004 HY? =B.@Hz 2LH)25.0 &, 2Hl),,6 B0 o, F), 765

@ 4ibosi i) vkle Shs i s G 13130 4

= 3.6 Hz), 5.17 (s, 2H), 6.93-7.01 (m 4H),
d J =8.0 Hz, 111), 7.63 (t, J=7.6 Hz, 1H),
1000,371511 LEP66 Hz, 1H), 7.79 (s, 1H): [000379]
EXAMPLE 97 -0 CIH [ 000380] Step 1
(R)-2-[4-(3- Met hoxy- benzyl oxy) - phenoxynet hyl ] -pyrrolid
Fne-|1-carboxylic acid tert-butyl ester: Followed the
me procedurg as that of step 2 in Exanple 91 with
) f
(R) - 2-TH4- )// ny- phenoxynet hyl ) - pyrrolidi ne-1-carboxyl
ic acid tert-butyl ester (150 ng, 0.5 mol) and
3- net hoxy- benzyl bromde (120 ng, 0.6 mol) to afford
the title product (110 ng, 53%yield); LCVS, 100%
[oow@]}s%@ cd: 413.56; Found m z: 414.29 (Mr1l); 1H NMR

(R) g( stl‘iz%u&%&%a}yl- @nﬂyléx@&%en&'ﬁ}ne%hﬁp%r ggdmé-ﬂls |—|;1H)
carb,oxyllc 4c11ige1(t1-hugyl)esten Followed the same procedure as that of step 2 in
Example 91 with the use of (R)-2-(4-hydroxy-phenoxymethyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (150 mg, 0.5 mmol) and 3-trifluoromethyl-benzyl
bromide (145 mg, 0.6 mmol) to afford the title product (120 mg, 55% yield); LCMS;
100% APCT', Calcd: 451.49; Found m/z: 452.27 (M+1); *H NMR (400 MHz,
CDCls); 6 1.47 (s, 9H),1.80-2.09 (m, 4H), 3.26-3.44 (m, 2H), 3.69-3.91 (m, 1H),
4.02-4.18 (m 2RH), 5.05 (s, 2H), 6.88 (s, 4H), 7.49 (t, J=7.6Hz, 1H), 7.57-7.62 (m,

2H), 7.70 (s, 1H).

[000378] Step 2
(R)-2-[4-(3-Trifluoromethyl-benzyloxy)-phenoxymethyl]-pyrrolidine Hydrogen
chloride salt: Followed the same procedure as that of step 3 in Example 91 with the
use of (R)-2-[4-(3-trifluoromethyl-benzyloxy)-phenoxymethyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (113 mg, 0.25 mmol) to yield the title product (83 mg,
80% yield); LCMS; 100% APCT', Calcd: 351 .37; Found m/z: 352.22 (M+1); g
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(s, 2H), 6.82-6.90 (m 5H), 6.96-7.05 (m 2H),
7.26-7.30 (m 111). [000381] Step 2

(R)-2-[4-(3-Met hoxy- benzyl oxy) - phenoxynet hyl ] -pyrrolid
i ne Hydrogen chloride salt: Followed the sane
procedure as that of step 3 in Exanple 91 with the use
of

(R)-2-[4-(3-net hoxy-benzyl oxy) - phenoxynet hyl ] -pyrrolid
i ne-l-carboxylic acid tert- butyl ester (103 ng, 0.25

NIER Mo 4l BEAS-00%8 1 BRI 00T, 2, Hf £,

1. Mvmzuﬁomm.m -30vax, dﬁ) 483 tdcﬁkiﬂlﬁé lf)mHz:“TDZ 8.4 Hz

2,(

) g, g Lo £l a7 38, S5 oo o i e 2 e
J 86871 076 t, JE.6 2 ( éh{'é 1

[000382}19 AL e 8 iz, 28, 174(:2”‘8 H)17\7;9(S g%)osss]

Step 1

[,ém&ﬁf 4 or o- benzo[ 1, 3) di oxol - 5-yl met hoxy)
[Odoﬁ n]oxymet pyrrolidine- 1-carboxylic acid
tert- butyl ester: Followed the same procedure as that
—of step 2 in Exanple 91 with the use of
R 2 (4- hydr @xy- phenoxynet hyl ) - pyrrol i di ne-|

c Aacid tert-butyl ester (150 ng, 0.5 nmol)

hf of 06> chl or onet hyl - benzo[ 1, 3] di oxol e (125
ng, 0.6 mol) to afford the title product (80 ng, 40%
yi el d) [000384] Step 2

0(@% 4- (6- Chl or o- benzo[ 1, 3] di oxol - 5-yl met hoxy)
L (Ho§ thyI ]pyrrolidine Hydrogen chloride salt:

(RF@J[J Mtﬁéﬁ-ﬁiﬁﬁoﬂ‘)%ﬁ%fﬁn&ﬁyﬂ%roﬁﬁlﬁtle&rﬁokfhc acid

91 with th
tert- R}lbi e{tat (EQl\gmeé thes sg@gpa{csd@? @ BroofsEpy2 maxampic)” with

e BT ok R D AR o 3t g ert-butyt
esterj (U5 nyg; §fummol) 20d BampettBxyHeyiyd Ibr:amidd;(llmmgz B%lﬂﬁl@l) to
aft§R' i3 FbafP (110 mg, 53% yield); LCMS; 100% APCT, Calod: 413.56;
Found m/z: 414.20 (M+1); "H NMR (400 MHz, CDCL);  1.47 (s, 9H),1.80-2.09
(m, 4H), 3.28-3.46 (m, 2H), 3.69-3.91 (m, 1H), 3.82 (5,3H), 4.02-4.18 (m 2H), 4.9
(s, 2H), 6.82-6.90 (m, 5H), 6.96-7.05 (m, 2H), 7.26-7.30 (m, 1H),

[000381] Step 2

(R)-2-[4-(3-Methoxy-benzyloxy)-phenoxymethyl]-pyrrolidine Hydrogen chloride
salt: Followed the same procedure as that of step 3 in Example 91 with the use of
(R)-2-[4-(3 -methoxy-benzyloxy)-phenoxymethyl]-pyrrolidine-1-carboxylic acid tert-
butyl ester (103 mg, 0.25 mmol) to yield the title product (60 mg, 80 % yield);
LCMS; 91% APCT', Calcd: 313.4; Found m/z: 314.1 (M+1); "H NMR (400 MHz,
DMSO-dg); 8 1.65-1.75 (m, 1H), 1.84-2.02 (m, 2H), 2.06-2.15 (m, 1H), 3.14-3.24
(m, 2H), 3.75 (s, 3H), 3.98-4.19 (m, 2H), 5.03 (s, 2H), 6.69-7.00 (m, 7H), 7.29 (t, J
=8.0 Hz, 1H):
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Found mlz: 362.09 (M; 111 NWR (400 Mz, DMBO-d6); S
1.65-1.78 (m 1H), 1.82- 2.02 (m 211), 2.03-2.13 (m
1H), 3.14-3.24 (m 2H), 3.78-3.91 (m 3H), 3.98-4.19
(m 2H), 4.98 (s, 2H), 6.07-6.10 (m 2H), 6.93-7.00
(m 2H), 7.12-7.14 (m 2H): [000385] EXAMPLE 99 Q O
ClH N N [000386] Step 1

(R)-2-[4-(Benzooxazol - 2-yl oxy) - phenoxynet hyl ] -pyrrolid
ine-l-carboxylic acid tert-butyl ester: To a 25 nL

womﬁ&L;&@A&ﬁ?§§mgajned a suspension of -(4-hydroxy-
phenoxynet hyl ) -

pyrrolidine-I|-carboxylic acid
tert-butyl ester (293 ng, 1 nmol) and 154 dry Cs2CO3 (
~400 nmg, 1.2 nmol) in anhydrous acetone (15 nl) was
0 ded 2 chl ogp- benzooxazole (154 ng, Immol) at A The
tle‘g$ ure which resulted was allowed to stir
att rt for 7 . The m xture was poured onto 100 nL
ice-water solution and this solution was allowed to
stir at 0O Cfor 1 h. The solid forned was filtered

[00@333!) gl¢g £d through air to provide the title product
(30 , 75%; LCMS; 88% APCl +, Calcd: 410.50; Found

(R3¢ -(643hlop@benzeid,3]digyoNfmimethoxyphen exyaweth vyl pysrofidige-

t-cirbyxilidasha (Gebpflh s iflbusd o dars okl bt of sip 2in
Exapiile 97 with the 188 of (R)-2%Mrhydroxydphenoxyinettylppyarolidine-1-7. 50
d,..J=..7. 1 00387]. St
caryuyiacia lerghfiy S 0P U S B sshboms wberomgi o 1 o
benkd[¢, 316X s1e €12 5ahg, 06 imol) S@hfiford Tiee titledRoduct (BOahg, Wotcyield).
cont ai ned a sol ution of
(R)-2-[4-(benzooxazol - 2-yl oxy) -
003N Bty®t hyl ] - pyrrolidine-1-carboxylic acid

tert-butyl ester (40 0.1 mmuol) in dioxane (0.5
(R)rkw-(ﬁaghéwbenzqﬁ, lcﬁpxgﬁlrmtbsz&a@hznm}ne&yﬂpmo(ﬂm
Hy okt CoHES spit FONREAE, dlcBrocdals B0 Bt T Blanl
91 with the use of (R)-2-[4-(6-chloro-benzo(1,3]dioxol-5-ylmethoxy)
phenoxymethyl] pyrrolidine-1-carboxylic acid tert-butyl ester (70 mg, 0.15 mmol) to
yield the title product (20 mg, 35 % yield); LCMS; 72% APCT’, Calcd: 361.83;
Found m/z: 362.09 (M); 'H NMR (400 MHz, DMSO-dg); & 1.65-1.78 (m, 1H), 1.82-
2.02 (m, 2H), 2.03-2.13 (m, 1H), 3.14-3.24 (m, 2H), 3.78-3.91 (m, 3H), 3.98-4.19
(m, 2H), 4.98 (s, 2H), 6.07-6.10 (m, 2H), 6.93-7.00 (m, 2H), 7.12-7.14 (m, 2H):

[000385] EXAMPLE 99

CIH

@iﬂ/c}\@\o/”’"l@

[000386] Step 1
(R)-2-[4-(Benzooxazol-2-yloxy)-phenoxymethyl]-pyrrolidine-1-carboxylic acid
tert-butyl ester: To a 25 mL vial which contained a suspension of -(4-hydroxy-
phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (293 mg, 1 mmol) and
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product (28 ng, 80 % ; LCMS5; 75% ES1", Cal cd: 310. 4;
Found mz: 311.4 (M+l); 1H NMR (400 MHz, DMSO-d6); S
1.68-1.75 (m 1H), 1.85-2.03 (m 2H), 2.06-2.13 (m
1H), 3..14-3.26 (m 2H), 3.79-3.89 (m 1H), 3.98-4.03
(m 111), 4.12 (dd, J1= 10.4 Hz, J2 = 3.6 Hz, 1H),
6.69-6.72 (m 2H), 6.78-6.83 (m 21-1), 7.05-7.16 (m
3H), 7.25-7.30 (m 1H). [000388] EXAMPLE 100 $ O CIH
~y 0 [000389] Step 1

ar,ChacGp 00 b £ 2B ) oS Qout R LMY Rt doa BRI
benmmazpﬁeo(déél me 1mmd1hﬂ1tt dhe setaemaon]mmulrEmmmhl resudt8d wiat h
th
allpPE 85 8 i 720 e SR VAP PR O AT R by
solutioR endithisasolution twaks all@ﬁédetb sﬁr?eﬂa °Cor ILh"TRé ol ¥ormed was
2-chl oro- benzot hi.azol e to afford the

9 ny, Im’mlg
filterag qui.drigd Brepaicar oy efr%%ryfhéqté% 0 mgNBY%)3 BEDHS;

8sHPEbET, @ﬁb@duo%GFéﬁd g, 281(M+1 AZYNRRR (90 Woz, cbAHR
(400 MHz, DMSO-db); 8 1.41 (s, i) 1.78-2.13 (m

5 14 (s, 98, 1. 2829148, 41, 32218)3 4(8(118@1]4 3.23-8:97 (@)1, A.B34.2(m

2o 7108 %55 7ets5 b 4B Pt v e D 6 £,

7.2HA)IH) 7. 91 J- 8.OHz, 1H). [000390] Step 2
(R -2-[4- (Benzot hi azol - 2- yl oxy) - phenoxymet hyl ] - pyrrol i
dine - Hydrogen chloride salt: Foll owed the sane
[omg;ggz]egwi,ez as that of step 2 in Exanple 99 with the
use

(R@-&)[4-;£Bfmoewvi-at)ﬂmmhelwxymmm-m@akﬂ@ﬁﬁymgwp;nlqruie.
ol TR 2RI ol | SRS T 54 Sk Bt
pheOBmedsipyRclidingd - eachox gliGacibiert Fomgyi @stay £40 1B2,70. D mmd)lin:;
13 64990 R i 49) k5 R v,
allawid to3v8br t3 r8shd(stix athd foy 16 4. Reméval Of (He solvkii) yicldedthe (itlel,
prod]flct (028 m'é',zxo %ﬁ LCI%IS, 758 'ESI", Caled: 310.4; Found m/z: 311.4 (M+1);
'"H NMR (400 MHz, DMSO-d); & 1.68-1.75 (m, 1H), 1.85-2.03 (m, 2H), 2.06-2.13
(m, 1H), 3..14-3.26 (m, 2H), 3.79-3.89 (m, 1H), 3.98-4.03 (m, 1H), 4.12 (dd, JI =
10.4 Hz, J2 = 3.6 Hz, 1H), 6.69-6.72 (1, 2H), 6.78-6.83 (m, 2H), 7.05-7.16 (m, 3H),
7.25-7.30 (m, 1H).

[000388] EXAMPLE 100

o

CIH

[000389] Step 1
(R)-2-[4-(Benzothiazol-2-yloxy)-phenoxymethyl]-pyrrolidine-1-carboxylic acid
tert-butyl ester: Followed the same procedure as that of step 1 in Example 99 with

the use of (R)-2-(4-hydroxy-phenoxymethyl)-pyrrolidine- 1-carboxylic acid tert-butyl
ester (293 mg, 1 mmol) and 2-chloro-benzothiazole (169 mg, 1mmol) to afford the
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111), 7.12 (d, J = 8.8 Hz, 2H), 7.32 (t, J = 8.0 Hz, |
H, 7.41-7.45 (m 3H), 7.67 (d, J = 7.6 Hz, 1H), 7.92
(d, J = 7.6 Hz, 1H): [000391] EXAMPLE 101 S O dC
N 011, N --G [000392] Step 1

(R)-2-[4-(6-Chl oro-benzot hi azol - 2-yl oxy) - phenoxynet hyl
]-pyrrolidine-I- carboxylic acid tert-butyl ester:

Fol | owed the sane procedure as that of step 1 in
Exanple 99 with the use of

i G R e
4236 (M-8l I&M@mx DMSOedg; 5 1.4D%, 8¥), 107852.m3ph) 4H)0

84556 (rabhaste B 0 7 e L ot 4078 3) (o Saiie

1H)Y .37 &, J249. 3HBZH)T 42 1%803&8 73627 d(.ﬂ=1=

82 J=. 9. 2Hz, 2%1%) gts 9H)4 ( 8%@2 HID ?1
(d3h= 88z ). 35 = 20Hz 1H), 768(d J—88Hz 1H)

8.07 (d, J = 2.0Hz, 1 H). 156 [000393] Step 2

R) - 2- [ 4- (6- Chl or 0- benzot hi azol - 2-yl oxy) - phenoxynet hyl ]
(000390} Sitepd ne- Hydrogen chloride salt: FoI I owed t he

(@%gﬁ-(gégﬁgﬁ%ﬁ-ﬁﬁog}%henoxyme Ryl% pyrro'l:i(yil r%gc\elinl th
ch@@;dega[m ;?pgewed the sarhe prootduiceasdhat 21 ylep 2 1) ERABPIEOY Wethiié
kg U s IR b ot oy
acﬂn%t-you@l ebtér (h%@ ?\I %&&9{%&&& yiel€deagle g&ﬁhc%o xﬁg G% Eﬂe?d),
L(ﬁﬁ% %‘é le'&’g(,‘glcgg,n@,ﬂo Boynd ng/zoifng (M;H()m H MM){ (400 MHz
2 13-4 .1

Doyt o 1 ke, 9% 12 by it
(n7 251 3R51489 p, 121) 4.16-440(0, 1), @iB1 @)l 716 Hefl2 935 18, 4
ey, 127 = 88 88, 59, 7327, 78 b, 1), 7.4 PR e O bE 5

= 7.6 Hz, 1H), 7.92 (d, J = 7.6 Hz, 1H):

~ [000391] EXAMPLE 101

. ‘@S’IOO\O CiH

[000392] Step 1
(R)-2—[4—(6-Chloro-benzothiazol-z-yloxy)-phenoxymethyl]-pyrrolidine-l-
carboxylic acid tert-butyl ester: Followed the same procedure as that of step 1 in
Example 99 with the use of (R)-2-(4-hydroxy-phenoxymethyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester ((147 mg, 0.5 mmol) and 2,6-dichloro-benzothiazole
(102 mg, 0.5 mmol) to yield the title product (172 mg, 75% yield); 'H NMR (400
MHz, DMSO-de); 6 1.41 (s, 9H), 1.75-2.04 (m, 4H), 3..24-3.35 (m, 2H), 3.89-4.12
(m, 3H), 7.08 (d, J= 9.2Hz, 2H), 7.38 (d, /= 9.2Hz, 2H), 7.45 (dd, JI = 8.8Hz, J2 =
2.0Hz, 1H), 7.68 (d, J = 8.8Hz, 1H), 8.07 (d, J = 2.0Hz, 1H).
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CCHo 6S No i oar, [000395] Step 1

(R)-2-[4-(6- Met hoxy- benzot hi azol - 2- yl oxy) - phenoxynet hy
| ]-pyrrolidine-I- carboxylic acid tert-butyl ester:
Fol | owed the same procedure as that of step 1 in
Exanple 99 wth the use of

(R) - 2- (4- hydr oxy- phenoxynet hyl ) - pyrrol i di ne- 1-
carboxylic acid tert-butyl ester ((147 ng, 0.5 nmol)
and 2-chl oro- 6- met hoxy- benzot hiazole (100 ng, 0.5

000395y sigafford the title product (185 ng, 77%yield);
[0¢ H JME%P4OO MHz, CDC 3); 8 1.46 (s, 911), 1.80-2.10

R)@*M-@;@hloﬁo-bﬁ&oﬂngigﬂ-@mlomﬁphen&yﬁ&tl&gpﬁyl(mhdﬂlbi) Hy8rogén
chéfi"glz%g& gol? e]d tg?_ﬁame(?pné%e%% as ?haz gf g%g ml’]g%am;f%g%ggg]the

usSHER)-2-[4- (6-é:hll\c;éo-lr)]enzott%azol-2-tylr?xy)-plllenoxymethyl;-pyrrr]ohdme-1- h
oXYy- benzo azo phenoxymet hy

calop At b St S0 G TR vl e Fb PEISES (s

mg 0% ;@a@p uvS; $8% EREL Calbd:S60.87 2Fdund BY2Msh 8 (VB4 Wi h

t he use

NMR)@@-MHZ( BMY-A0xd 1631 20 (1, 3HD| 1.89-3 0% ) 2EDh 2082y iy
lﬁeg% 1987, g 5595 B8 £ 4398 S U AR g S04,
S?nglﬂl),d?) 01~ v_azwgin %7(&2—'&48 nﬁlsm DI\ZIS %ﬁgé §z sgmm;dlﬂ)
8@@5"13510&%##{ 182204(m 2H), 2.05-2.19 (m
1H), 3..12-3.28 (m 2H), 3.78 (s, 3H), 3.79-4.32 (m

[03Q4]668673(m 2H), 6.79-6.84 (m 2H), 7.09-7.12
1 .

BXAMPIBIOZ 42 (m  1H), 7.53-7.58 (m 1H):
[ 000397] EXAMPLE 103 N O N/ OOH V [000398] Step 1
2-Chloro-I-(2- tr| met hyl si | anyl - et hoxynet hyl') - 1H benzoi

md To a25 nmL “vial which contained a
% %f‘fﬁl&aH (140 ny, 60%in nmineral oil, 3.5
| ) _

[000395] Step 1
(R)-2-[4-(6-Methoxy-benzothiazol-2-yloxy)-phenoxymethyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester: Followed the same procedure as that of step 1 in
Example 99 with the use of (R)-2-(4-hydroxy-phenoxymethyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester ((147 mg, 0.5 mmol) and 2-chloro-6-methoxy-
benzothiazole (100 mg, 0.5 mmol) to afford the title product (185 mg, 77% yield);
'H NMR (400 MHz, CDCl); 6 1.46 (s, 9H), 1.80-2.10 (m, 4H), 3..28-3.46 (m, 2H),
3.70-3.98 (m, 1H), 3.84 (s, 3H), 4.01-4.20 (m, 2H), 6.72-6.82 (m, 4H), 6.92-6.99 (m,
2H), 7.62 (d, J=8.8Hz, 1H).

[000396] Step 2
(R)-2-[4-(6-Methoxy-benzothiazol-2-yloxy)-phenoxymethyl]-pyrrolidine-
Hydrogen chloride salt: Followed the same procedure as that of step 2 in Example
99 with the use of (R)-2-[4-(6-methoxy-benzothiazol-2-yloxy)-phenoxymethyl]-
pyrrolidine-1-carboxylic acid tert-butyl ester; (91 mg, 0.2 mmol) to vield the title
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anhydrous DMF (10 nL) was added
2-chl oro-1 H benzoi m dazole (460 ng, 3 mol) at 0 T.
The reaction mxture which resulted was allowed to
warmto rt and stir at rt for 30 min then was cool ed
to 0 C and (2-Chl oronet hoxy-ethyl) trinethyl-silane
was added to this mxture at O T. After warmng to rt,
the m xture was allowed to stir at rt for 16 h. and
t hen was poured onto 100 nL ice-water solution. This
I X
profifop e SR LGNSOV ESr (EARE e TR T,
(M-EQ r'fH)chmmmﬁ DRMBOA); 5 a16d-1080 (@g 1m,er 82&211691 (m;\uz)sm

2.0 OB THor LIV Bk £ B4, 2718 e o6 7 8

t7.41 dus3-7658 80
ZHg/()'Br?@'WQP%@MPW bmaﬁf@a Cgrcyih@s 7 @n,n % sgzl)(s &R, 1g):
0.89-0.97 (m 2H), 3 56364(m 211) 5.57 (s, 2H),

- H., 7.45-7.48 (m 1H), 7.69-7.72 (m
W“ﬁiﬁoﬁ %%%ggg'g% wét ep 2
(R -2-{4- [1 (2-Trimet hyl sil anyl - et hoxynet hyl ) - 1H benzo

i m dazol - ony]
nhe d|ne | - carboxylic acid
& utyl @r I a/25 nL vial which contained a
penS|on of

-(R) - 2- (4- hydr oxy- phenoxynet hyl ) - pyrrol i di ne-1-
carboxylic acid tert-butyl ester (293 ng, 1 mmol) and

[Ooﬁé%slfﬁ ( 400 ng, 1.2 158 mmol) in anhydrous DM
was added the product fromstep 1 (330 , 1.2

(i‘lm)i-@-l-i@-tﬂmefﬁylsﬂamjdﬁdthmmﬁhoﬂhlﬁ-hmx@mldwlﬂ- tTock
dto t r_at .
wa@gﬁ Boned b o Risidor N (o g, 6P Bkl 0B, ¥ o) in
an}fn_;fakl diislm@\oﬁsmwbvhmﬂdd b ehkto-1 Hienfoifmidaaole 1460 mg’hiemmol)
id forned was filtere ut i ed t hrough ar
at o0 Fnsopaionaine whigmiretss AlgweE e i o B
for'dtZminei¥nlwas coslel tPB°¢ §md ?E@hloroineﬁﬁwxgt-eﬁa 1)(tﬁh1e51|y|) silane
1.82-2.14 (m 3 2. 2H) ,

b
wag agdpdo figs @ﬁsturs g°C. 6Aﬁ§r wapsing fq 1tAhg mﬂé'r“@g"a? aljawedifo
tlf_éf%f fof 168 n(v[;gs &fE)i on{ool@gmlceﬁa%& s8lutdn.2Thi¢ sdldtion

enzol m azo - 2-yl oxy) - phenoxynet hyl | - pyrrolidi ne-| -
was ambmtqd with E@Aoc(s xe30tmb) tRhe combimed offanig la@rswere Waghed

wﬁﬁh water &%@oa mf) Andbring l(i& rhﬂf aﬁ& dﬁ&?ox%f Qxﬂﬂﬁﬁazsm The
solvent was removed in vacuo to obtain the crude product, which was purified by
silica gel flash chromatography to afford the title product (660 mg, 80 %); 'HNMR
(400 MHz, CDCls); 8 0.03 (s, 9H), 0.89-0.97 (m, 2H), 3..56-3.64 (m, 2H), 5.57 (s,
2H), 7.26-7.35 (m, 2H), 7.45-7.48 (m, 1H), 7.69-7.72 (m, 1H).

[000399] Step 2
(R)-2-{4-[1-(2-Trimethylsilanyl-ethoxymethyl)-1H-benzoimidazol-2-yloxy]-
phenoxymethyl}-pyrrolidine-1-carboxylic acid tert-butyl ester To a 25 mL vial
which contained a suspension of -(R)-2-(4-hydroxy-phenoxymethyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (293 mg, 1 mmol) and dry Cs,CO3 ( 400 mg, 1.2
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fromstep 2 (220 ng, 0.4 mmol ) in THE (8 nL) was added
tetrabutyl ammonium fluoride (2 nL, excess) at 0 C
The m xture was allowed to warmto rt and stir at rt
for 24 h and then was poured onto 20 niL ice-water
solution. This solution was extracted with EtQAc (3 X
20 nmL). The conbi ned organic |ayers were washed with
water (2 x 20 nL) and brine (20 nL). and dried over
anhy. Na2SO4. The solvent was renoved in vacuo to

mlﬁ&? i ﬁhpmaugbmlphﬂg% anidachie PRsdudtYFdnf stesl1 b&so%é i1ca
flash chrormtographg/ to afford the title oduct

mx{lqlmgt thyThemgacgipn njixigresgiuiph mealiedswas allowed to stir at 1t for 72 h.
THE By g R 1B, LT Ul aRL RERNof ™«

allwhed:h stipatGiChied 1 &. Tbe salidoforoéd whsefiljtaretiowtf dried dhrosghegir ®
4
prdie R ot s me S PRt (Ao E GAEEER ARG D
1. 5\0arm (n@ 5H) asﬂzsw(mrﬁq) atzto[g; m?rs Mﬁ(ﬂ} 2H))8. 73131239(?1 3H),
etner was adde 0

6185 GRdiD, 695700 T d ot IUmED 1 i | or od out  and

dried in vacuo to yield the title product (15 nmg, 90
%; LCMS); 87% ESI+, Calcd. 309.4; Found niz 310.5
[0qUA4]) Stel?l% NVR (400 MHz, DMSO-d6); 8 1.66-1.79 (m

R &B §4%1%381%a%&ﬂ&7ﬁf%x)-@5§i§xﬁn%tﬁyﬁ$‘igo ines -1a7rb§ 8
iddert-bikty ek@rs Tola, 20121 wanmchlz:pnﬂlh:Dsd aSolaSerboftRe protduct
ﬁom@té%gﬁ%%%@ggg O L kL b 1 33:,0:.58
ﬂubﬁ@é)@QﬁIL oxt@p) at 02CBame ahmlaazms— aAtoWed S Wit ﬂ@h@:ﬁﬁﬂ stir 40t A
press resistant_ vial which contained

f°r£4&haq4&h%wmg{ ediopto 30mEjceryaten splutipn; higselusign @a@s
exﬁacwamﬁpﬁmm &Y IﬁL)aq%Icsm@ e oggaﬁ&%a% werl WiSRld)

he tube was seadl ed and ture was heatég to
Wales ® EZQ m-)smnd brieei(28t miLk @nd:dﬂcd oves athy. NaiS6).. dholksolmentt o

wal Eem&Jéﬁ %2608t obtain the crude product which was purified by silica gel
flash chromatography to afford the title product (103 mg, 70 %).

[000401] Step 4
2-[4-((R)-1-Pyrrolidin-2-ylmethoxy)-phenoxy}-1H-benzoimidazole Hydrogen
chloride salt: To a 20 mL vial which contained a solution of the product from step 3
(21 mg, 0.05 mmol) in dioxane (1mL) was added HCI (4 N in dioxane, 2 mL) at 0
°C. The mixture was allowed to warm to rt and stirred at rt for 16 h. The solvent
was reduced to 1 mL and ether (15 mL) was added to this vial. The resulting solid
was filtered out and dried in vacuo to yield the title product (15 mg, 90 %); LCMS);
87%, EST", Calcd. 309.4; Found m/z 310.5 (M+1); 'H NMR (400 MHz, DMSO-dg);
8 1.66-1.79 (m, 1H), 1.84-2.05 (m, 2H), 2.05-2.18 (m, 1H), 3.17-3.28 (m, 2H), 3.97-
4.07 (m, 1H), 4.11-4.18 (m, 1H), 4.29 (dd, JI = 10.4 Hz, J2 = 3.2 Hz, 1H), 6.69-6.73
(m, 1H), 6.80-6.83 (m, 1H), 7.06-7.11 (m, 3H), 7.33-7.38 (m, 3H):
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was poured onto 100 nL Et QAc and then washed wi th aqg.
HO (2N, 2 x 30 nL),water (2 x 50 nL) and brine (50
nm.) and dried over anhy. Na2SO4. The sol vent was
renmoved in vacuo to obtain the crude product which was
purified by recrystallization with

acet one- Et OAc- hexane to afford the title product (1500
ng, 63 9% ; LCM5; 100% APClI +, Cal cd: 241.3; Found m z:
242.1 (M+l); 1H NI\/R (400 MHz, CDCl13); 6 4.36 (s, 2H),

7.20 (d, J = 8.8, 2H), 7.34 (t,
[O@dﬁ gié‘m]?ﬁ%‘é 45 (t, J = 5(3. 0, 1H), 7. soHZd, J = (
8.0, 1H), 7.99 (d, J = 8.0, 1H). [000404] Step 2

(Rg 2 4- Benzot hi azoI 2- yhnet hyl - phenoxynet hyl ) - pyr r ol
oxyI| acid tert-butyl ester: To a 25 nL

Gk B

ch_gaqnt ai a suspension of NaH (60%in
, rrg{j 5 mol) in DM (10 nmL) was added
the pr oduct fromstep 1 (241 ng, 1 mmol) at 0 C. The
mxture was allowed to warmto it and stir at rt for
mn then cooled to O C To this reaction m xture

[OQﬁégﬂaﬁﬁéd (R) 2- (t ol uene- 4-

4-Bilizh h.yl hénol: b h@om reg-‘safegawlvaa@ wikédhd
tert- est 355 , ) 0 T. The

coytem@rl 21amgnmbsuzgme@n%él 28 m@nmhww@dﬂ?d ‘afhydsayr at
ph%riyl)g t&? %m&n(Tg{mg, o as: PRl ffe H2s ?eiﬁd ARG R trhikhed

ter ooling to It, m xt ure
wagheat@bior 60 °CGrihd s arll50 ¥eford6 &r Ak cmlmg tarigthe higture

wag g Qe 0 e BV Somvashefhished NG 2 Relgn o
m]%)@saaé&{\%ﬁ_&rﬂlb thDPardibrine (30U Ed dridd Overgnhy, WS 0,. 1TheNyRent

, CDC13); . 47 1609 11

wag pgmovgd i vagug fo 91?ﬁ"nmcm@(§edw ?blcgbmas gm&“ﬁbm E ;n
%f@talhﬁrh%ﬂ with: a%&oﬁé@t(ﬁ@-he&ﬁnéﬁ% a@'fbrd the ﬁtlz pﬁ)duétl'(ﬂ 5 007mér 53

%)%. IA}M&;—QOO% A8 og]ncgtzg@ (33Found m/z: 242 1 (M+1) ’H N'N[f{ (400

M PRt D) baLTe T4 B PEb LR e TR e

8.0; QHY, 0. 45, A= 300, UH), FBO(H, S B 8.0p L HY 79 @y H#8dlL, ¢H).2 (170
ng, 0.4 mmol) in dioxane (1 nL) was added HO (4 Nin
di oxane, 2 nL) at 0 C

[000404] Step 2
(R)-2-(4-Benzothiazol-2-ylmethyl-phenoxymethyl)-pyrrolidine-1-carboxylic acid
tert-butyl ester: To a 25 mL vial which contained a suspension of NaH (60% in
mineral oil, 60 mg, 1.5 mmol) in DMF (10 mL) was added the product from step 1
(241 mg, 1 mmol) at 0 °C. The mixture was allowed to warm to rt and stir at rt for 30
- min then cooled to 0 °C. To this reaction mixture was added (R)-2-(toluene-4-

sulfonyloxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (355 mg, 1 mmol)
at 0 °C. The resulting mixture was allowed warm to rt and stir at rt for 30 min and
then was heated to 95 °C and stirred at 95 °C for 16 h. After cooling to rt, the
mixture was poured onto 200 mL ice-water solution and this solution was allowed to
stir at 0 °C for 30 min. The solid which formed was filtered out, dried through air to
afford the title product (320 mg, 70 %); "H NMR (400 MHz, CDCls); 6 1.47 (s,
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The m xture was allowed to warmto rt and stir at rt
for 16 h. The solvent was reduced to 1 nL and et her
(15 nm.) was added to this vial. The resulting solid
was filtered out and dried in vacuo to yield the
title product, (120 ng, 80 % ; LCM5; 98% ESt, Cal cd:
324.5; Found mz: 326.1 (M+2); "H NMR (400 MHz,
DMSO-d6); S 1.66-1.79 (m 1H), 1.84-2.05 (m
214),2.05-2.16 (m 11-1), 3.15-3.27 (m 2H), 3.82-

9}@21951 oMy (ﬂﬂmié 3&33 47 (%@ 281)) 3. ';ldﬂh ,202%51}11( dg7 (§ b?%oé g4-Hz,

6927H)n 4PD,37533((&J67:6 $H)1.74:_5H} J=/7§911@)5177§(é,-f7=§0 149, 7.98
, 4§4(i = 7.2, 1H), 7.94 (d, J = 8.4, 1H), 8.01
(Jd b, 0, 1H), [000406] EXAMPLE 105 CIH 1/ C~ ~..
N Br o 10~'; t) [ 000407] Step 1
henyl) (4- met hoxy- phenyl ) - met hanone: To a
[Oé‘b‘ﬂ(’g{%{ﬁﬁ’ of 4-Dbrono- benzoyl chloride (3.3 g, 15 mmol)

ﬁD@Rﬁﬁg&grﬂﬁuﬁ?Q}lm%oﬂjffyﬂﬂehtzyl[l-benidtlﬁbﬂﬂé-hyﬁdgﬂﬂ chliii:l)ie
Wwas a e a So | On me X n

salbanT & S Vifl GGG B OO P OF SrepeFors s 24110
m%%%]hi ofidn mo&w@ Iﬁ@ﬁw@sudemicmwabmﬁ n ?Qt GUa.r

for 16 The m xture was poured o 50 nL
Thegrixtyae was d@lwdut@wam@ e Rnd i e 167 10 Themalventwasy 100

o B SPRF APl VL HERNH o
ﬁlwrd‘d)qut hhﬂrz]ﬁ(éﬁ in Vhrmo?g Iénuckfﬂle MSpIibSIlct,r (é%in@_i 80 Po)y HEMS;t 0
ofebSh A A5 SR Rp e Ui S AR B0 49,
5 P! l79t(m§3ﬂHp 184- Qd%}'m azEH)aQ wh '(13 (mﬂ'HNBﬁS(ﬁ@ﬂ(m \Fe), 3.82-
3. sw(m,J , 8134, mm;n; 1H), 74524((@1 75104 sz 72 f{ze%hd@z s,
2&@6?.8? fdan io’?.h,[ e)V 643 zééf‘b‘m wﬁ)v '7)39?&3%9'?% 109 7248 (t, J =

ct I‘ om
7.2, 1H), 7.94 (d, J = 8.4, II-I), 8.01 (d, J = 8.0, lH)

[000406] EXAMPLE 105

CH
Br r\)

[000407] Step 1

(4-Bromo-phenyl)-(4-methoxy-phenyl)-methanone: To a solution of 4-bromo-
benzoyl chloride (3.3 g, 15 mmol) and AlCl; (2.6 g, 20 mmol) in nitrobenzene (20
mL) was added a solution of methoxy-benzene (1.5 g, 14.5 mmol) in in nitrobenzene
(5 mL) slowly at 0 °C. The resulting mixture was allowed to warm to rt and stir at 1t
for 16 h. The mixture was poured onto 150 mL ice-water solution and extracted with
CH,Cl, (5 x 100 mL). The combined organic layers were washed with water (2 x
100 mL) and brine (50 mL). and dried over anhy. Na;SO4. The solvent was
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(0.5 g, 1.6 mol) in TFA (1 nL) was added
triethylsilane (0.5 nL, 25 mmol) at 0 T. The
resulting mxture was allowed to warmto rt and stir
at rt for 16 h. The m xture was poured onto 30 nL
ice-water solution, neutralized with ag NaOH (2N) to
pH = 6-7, and then extracted with EtOAc (2 x 20 nl).
The conbi ned organic | ayers were washed with water (5
x 20 nmL) and bri ne (20 nL). and dried over anhy.

Th
N R e A
frorh |c?élbhe&hﬂe(16@iel@ thepile prajuat @or gl 91 9 as 4 sdlid; pHONME (300). 45

i 1 8

mﬁsw@m?a £S5, 38, i 5 g 24 167 (6 =g S AR S
9.0( J =18.8, 2H, 7.07 (d, J =8.8, 2H), 7.98 (d, J =
, 21 T). [000409] Step 3 4-(4-Brono-benzyl)-phenol:

To a solution of the the product fromstep 2 (0.4 g,

) fromStep 2 in CH2C12 (150 nlL) was added
["Oé‘éﬂﬁé %I %L 40 mol ; 1 Min CH2Cl2) at -78 C. The

4-M&ﬁb&y(4wmﬁb-muiﬁ)-mené | ‘Dove soltritonvefithe prodwat ﬂam'dst@n Ir

0.5 s e i JFh A Dates wbeF e S REA SRl 055
Th@fetkdmn %ﬁ(t&g 3@3 r%nglwg] g@gurrlﬁl r:g at)(/@ﬂsm\/\a frefon@s he d‘hwmci)imrre
wa:l’am;éd c»mgtmL ippravates pQlEReD, %@}&Iﬁiéﬂg‘%‘a a‘laﬂ ao%éﬁg tq

6- 709% [the! g)!illl% t%{l Wﬁ) HO! @l{ﬂ( 2WL§hTH@&nﬂ)‘Médfdr§cﬂu@My&k’ were

rormtograp y to provide the t he

watietl wdthpraseh (6 wsnh) anidi trime ) md.)( 2D drigd owmahy. Na
O % ESI' e d. 26
S g B iy bt o
s11163. g8 flash chiomatS gﬂﬁph}ﬁd) afford @R tith, prdduct ®.45, g, B51)%) a .ap8lid;

: 53‘5%(400 5’ Bk, 8598 & S, 167 Gty £dtla, sL0¢s [ 0489
| (J@sg e67@1Qf@g%eﬁz{)/|7)98RB‘9I‘49>8 wyl ]-pyrrolidine-|

-car fic acid tert- but yl ester: To a 25 nL vial
whi ch contai ned a suspension of NaH (60% i n m neral

0.75 mmol) in DMF (5 nL) was added the
W‘E’F‘h%lugi 5gom step 3 (132 ny, 0.5 mmol) at 0 C. The

4-(ﬂlmbu{oebelﬂ§l)-qihlemle d otansohaiomof the thesprodust fromestepr2 (Ofbg, 130
mmol) from Step 2 in CH,Cl, (150 mL) was added BBr; (5 mL, 40 mmol; 1 M in
CH,Cl,) at -78 °C. The resulting mixture was allowed to warm to rt and stir at rt for

6 h. The mixture was poured onto 50 mL ice-water solution and extracted with
CH,Cl, (3 x 20 mL). The combined organic layers were washed with water (3 x 20
mL) and brine (20 mL). and dried over anhy. Na,SOs4. The solvent was removed in
vacuo to obtain the crude product which was purified by by silica gel flash
chromatography to provide the the title product as a white solid (270 mg, 65%);
LCMS; 90%, EST, (Caled: 263.1; Found m/z: 263.0, (M); 'H NMR (400 MHz,
CDCL); & 3.85 (s, 2H), 4.61 (s, 1H), 6.75 (d, J = 8.4, 2H), 7.02 (d, J = 8.4, 2H), 7.03
(d, J = 8.8,2H), 7.39 (d, J = 8.4, 2H).
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then cooled to 0 C To this reaction m xture was added
(R)-2-(tol uene-4-
sul f onyl oxymet hyl ) - pyrrolidi ne-1-carboxylic acid
tert-butyl ester (180 ng, 0.5 mml) at 0 T. The
resulting mxture was allowed warmto rt and stir at
rt for 30 mn and then was heated to 90 C and stirred
at for 90 C 16 h. After cooling to rt, the mxture
was poured onto 100 nlL ice-water solution and this
gvas allowed to stir at 0 Cfor 30 min. The
“NEQPEF B%rned was filtered out, dried through air to

(Rmﬂomnrom-uenzylppmmmtwl]a’@rmnd-ﬂell-%rbdx!yhe\wd t&@0

bu%ﬁtg%ﬁg&f Fﬂi ﬁ)wméh W?%_‘Q'@Za s(ugﬁgeni% %)? S%%(G?)? fnzp.i)neral
011430)ﬂg40 19miol 1n L 8ﬁmﬁzlzw§s ffticl Me (}gg%?f& ]ﬁoxg%ée% 9838 Ag,

11
0. 5(@53012 QS‘S 4‘”@? BRI Es ﬂlew?ﬂntemﬁ@mpd Ptll'pa}lf?ﬁr BImiR
theﬂ)é@()l@g €30 el ¢ itskereftioh mixthfe @as%dgﬂ-ﬂ% Za{t ol {'
Fro 4 (130 my,

contained a solution the product
sm@nyloxmthyl)rmrrah@mﬂa@axh@syw@utemum gstet (1&0 digofane, 2

?rreg’O ﬁer%ﬁ&n?n?&fﬁ%@w Aoz l/gwe ?,\Hgn&a%{nﬁgtggfoigoand

andrtheamas heatduep 90 26 ani;umt ﬁd@@dCtlﬁ i hﬁLﬁa:rwbaing th g the

| t d d
mig Y g il R et St libisolvion s alfevedter
stu.(aﬂ@ G‘g'or Zﬁﬁmﬁﬁ ;Thie GbA fonﬂgr%vaﬁﬁitei’ed dutadred thrddéh Ar td-aehd
348, L (M2 1H NVR (40D  NHz,

themcarmct (s gedt 401 5 N (4490 Mk GeDEbS (47 (s290. 1.79-
2. 1% @ 4ﬁ) 33424 Tha %Eg 2HRS 395’21928(??@? '51%2(') 2H)3 ﬁ% 31319 &

2H$ﬁ:8296 &8 (mIZZH)J’20&-73)8€(mI—|éH) T3R8, (46 98.4 Mz, 2H)= 8.8 Hz,
211), 7.15-7.18 (m 4H), 7.46 (d, J = 8.4 Hz, 2H):
[000412] EXAMPLE 106 ci 163 [000413] Step 1

[000411]o8ep phenyl ) - (4- met hoxy- phenyl ) - met hanone: To a

B B o S e e i e
To a 20 mL vial which contained a solution the product from step 4 (130 mg, 0.3
mmol) in dioxane was added HC1 (4 N in dioxane, 2 mL) at 0 °C. The mixture was
allowed to warm to rt and stirred at rt for 16 h. The solvent was reduced to 1 mL and
ether (15 mL) was added to this vial. the resulting solid was filtered out and dried in
vacuo to yield the title product as a hydrogen chloride salt (80 mg, 80 %); LCMS;
99%, ESI', (Calcd: 346.3; Found m/z: 347.6, (M+1), 348.1, (M+2); '"H NMR (400
MHz, DMSO-de); 8 1.68-1.76 (m, 1H), 1.86-2.02 (m, 2H), 2.07-2.14 (m, 1H), 3..15-
3.24 (m, 2H), 3.86 (s, 2H), 3.83-3.92 (m, 1H), 4.02-4.07 (m, 1H), 4.21 (dd, JI =10.4
Hz, J2=3.6 Hz, 1H), 6.91 (d, J = 8.8 Hz, 2H), 7.15-7.18 (m, 4H), 7.46 (d, J = 8.4
Hz, 2H):

[000412] EXAMPLE 106
,o/' r\”c)
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added a sol ution of nethoxy-benzene (1.5 g, 14.5 nmol)
in nitrobenzene (5 n.) slowy at 0 C. The resulting
m xture was allowed to warmto rt and stir at rt for
16 h. The m xture was poured onto 150 nL ice-water
solution and extracted with CH2C12 (5 x 100 nL). The
conbi ned organic | ayers were washed with water (2 x
100 mL) and brine (50 nmL) and dried over anhy.
Na2SO4. The sol vent was renoved in vacuo to provide
the crude product, which was purified by
recrystallization from cyclohexane to yield the title
[ogp4dBjuStep(14. 8 g, 88%; Ms; APC, (Cal cd: 338. 15 Found

1 PII\/R 400 CDC13) ;
%o—pliengg é-dne -p%eng/ )-m angue} il“o(aCfolujpon og 41god<2bﬁnzoyl
chlzna@(s( &, 15~}nm019aﬁ’d ARh!)(Q 67g, 83 nﬁﬂelz)«in mitrgbéhzerd 2 QAg14]

Step - Met hoxy( 4- odo- benzyl ) - benzene: To a sol’uti on

addgd atq‘?lf}mﬁfl@é w@ﬂwfcwmzswe(d 518, (14.5mgpol) in nitieherizpng (5 HHA
slo(’vl-y'satrﬂ-)c e re%gﬁiiﬁg nﬁi&ﬁ%'aﬁb&v@@ l\({fﬂ‘mgb Tt ﬁlﬁ sﬂmlr} fo?tIGQ

resulting mxture was a to warmto
Tha m!xty{q wasgtoured ofter 1 51)6n1h iceTraerrsolution end\exdracted m’ﬁ(ﬁ@ﬁﬂp

o £3R0 By TR Shishec Ot Bl VR v K el A D
andLbltﬁherﬂSp m]?()h?gg chricizd dverjamﬂyrgllﬂﬂziSOA gye E(ﬂvémzvgs aﬁg@ glvvéwrcﬁ@
to }\é\\rﬁﬁ ﬂ%facf%‘%ﬁép duréhé"h% rﬁ““&ﬁ‘igi‘@ﬁﬁz?@tlﬁﬂﬁ%@macuo to
cy@bltcRiatt bRl € tHeditle Boadetqh.swh 89‘%? VRS, APEiEhied BY.18i lica
gel flash chrorm&Illl raphy to afford the title product

Foqml m/2433935,9¢+1); (4 W‘IM-@DCBD@B§9 (s5313), $96((é,,J =

S350, 3, {35 S = ah o B2 %2 (0,

2H) [000415] Step 3 4- (4-1o0do- benzyl)-phenol: To a

tpon_the product fromstep 2 (4.2 g, 13 mol) in
w@%‘ﬁl J%‘el(’ #50 ni) was added BBr3 (40 ni, 40 mnol ; 1 Min

4-NEEtR oy 8- (ﬁb-beﬁgylpbeﬁ%ﬁe 'I“oeaséglﬁtloﬁg)f meﬁﬁwu%t W6 s

to warmto rt and stir at rt for he m xt

14 pornlbia gt 615 180) was added twathalsilens eilodsriohst 6 %Q;t'ﬂn:b
resiﬂgg}g P@dgv\gxéas V{aglg d go%gafrﬁi"t)) rttaya%tx%g%t ffggg hn§ ggﬂn&%g{] |G
poyredontb 200 mL ice—water solution, neutralized with ag NaOH (2N) to pH = 6 7,
and then extracted with EtOAc (3 x 100 mL). The combined organic layers were
washed with water (2 x 100 mL) and brine (50 mL), and dried over anhy. Na,SO,.
The solvent was removed under vacuo to obtain the crude product which was
purified by silica gel flash chromatography to afford the title product (4.2 g, 93 %);
"H NMR (400 MHz, CDCls); 6 3.78 (s, 3H), 3.85 (s, 2H), 6.83 (d, J = 8.8, 2H), 6.92
(d, J = 8.4, 2H), 7.06 (d, J = 8.8, 2H), 7.59 (d, J = 8.4, 2H).

[000415] Step 3

4~(4-Iodo-benzyl)-phenol: To a solution the product from step 2 (4.2 g, 13 mmol) in
CH,Cl, (150 mL) was added BBr; (40 mL, 40 mmol; 1 M in CH,Cl,) at -78 °C. The
resulting mixture was allowed to warm to rt and stir at 1t for 6 h. The mixture was
poured onto 150 mL ice-water solution and extracted with CH,Cl, (3x 100 mL). The
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and dried over anhy. Na2SO4. The sol vent was renoved
under vacuo to obtain the crude product which was
purified by recrystallization from acetone-

Et OCAc- hexane to provide the desired product (3.7 g,
929 ; LCMS; 99% ESI", Calcd: 310.2; Found niz:
309.1, (M1); 1H NWR (400 MHz, CDC13); 8 3.84 (s, 2H),
3.63 (s, 1H), 6.75 (d, J =8.8, 2H), 6.91 (d, J =
8.4, 2H), 7.01 (d, J =8.0, 2H), 7.59 (d, J = 8.4,

°°‘f‘§g"- - {g%R%j I Od\g& e r?%/efi thhvgﬁ%rx % ]tqq lﬂ‘) py rblmllE (%0 Hg")1 -
an¢ dmi¢sbomer achya NagB Qe (The sdsiumt wae sdnmwad tundes vaduorth obfatl the
A ke Rl A TR RCE

to f)xbﬂidbslieﬁdbsﬁed ﬁrbeudms 78 92%90Lo:1v$ 99%CEsiF heaiéd: st onerad
al | owed tort and stir at rt for 30 mn then

m’%é&?édﬂﬂd)o H NMB (#00 MHecGREY® 384 (su?l), A3 (a.ddBds.75

a,UR) 8.4; 4P 6UANE: A=
( sul fony]EItI’(;xymet’h{jr o4 ZH% g[Oll |dnJe I80 2 (;7x5y9qutJa84 2H).

tert-butyl ester (355 ng, 1 mol) at 0 C. The
lting mxture was allowed warmto rt and stir at
[Odo(afé‘lo?%eg mn and then was heated to 90 C and stirred

Rp2- [W-H)dwben]z?l)lpzhglgﬁmietmpbyl:iﬂhﬂﬂe-f]h;arbb@hc:jibi’tdthtﬁfte
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0ilS6U th Mhﬁﬁbl{]ﬁrmﬁﬁ (Y@RL) hi %?pocﬁh'ttﬁ'oﬂ rsfeﬁg (BiU@[ggﬁ air

to afford the title product

ot VG , Themxmixgye wes allowpd towamp o, 1t aqd szgazrtcﬁrs 3@@;41&%
o % 0 8 i i g g
sﬂ%nglopqxxnemﬂl))l)yrfihﬁm-(l ethb@x;du&c(ﬂ tiektsbupHester(358mg( tlmndolF
at o) Do B0l b ectm o sy at s or 39 i

thehiydis heated HH0NC i stigbd at 95.°C 13101 6oh. 2Qfierlcowligg tow) itteh
cont a| ned sol ution. of the roduct from step 4 (200

m1 u.]:f.ﬁ[ﬂn %(W Tk &f)q-éﬁaéer tigny grachthisesp 1Qn NYap gllowed to
studit ok@m& 302mﬂ1—)Tt@tsoﬁ)d WhicH Pétm¥h Wab' !ﬁﬁex‘é’a%ut @hé@@@ﬁgﬁ% to

warmto rt and stir at r for . The sol vent ~was
affpord dhectétde product (390:mg) 5986)h & NMR (mthscaaum 1.47 (hols),

gle DL AR, P 080 L SO G ALLRS,
(m L2ERS6..83RCRS (A9ZH), €8l ¢dj/ = 7.6 Hz, 2H), 7.04 (d, J = 8.0 Hz, 2H), 7.58
(d, J = 8.0 Hz, 2H):

[000417] Step 5

(R)~2-[4~(4-1od o-benzyl)-phenoxymethyl]-pyrrolidine Hydrogen chloride salt. 5.
To a 20 mL vial which contained a solution of the product from step 4 (200 mg, 0.4
mmol) in dioxane was added HCI (4 N in dioxane, 2 mL) at 0 °C. The mixture was
allowed to warm to rt and stir at rt for 16 h. The solvent was reduced to 1 mL and
ether (15 mL) was added to this vial. The resulting solid was filtered out and dried
under vacuo to yield the title product (150 mg, 95 %); LCMS; APCI'" 99%, Calcd:
393.3; Found m/z: 392.3 (M-1); 'H NMR (400 MHz, DMSO-dg); § 1.68-1.77 (m,
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393.3; Found mz: 392.3 (M1); "H NWR (400 MHz,

DVSO-d6); S 1.68-1.77 (m 165 IH), 1.86-2.04 (m 2H),

2.05-2.16 (in, 1H), 3..14-3.23 (m 2H), 3.84 (s, 2H),

3.83- 3.89 (m IH, 4.07-4.11 (m 1H), 4.20 (dd, J1=

10.4 Hz, J2 = 3.6 Hz, 1H), 6.90 (d, J = 8.8 Hz, 2H),

7.01 (d, J 8.0 Hz, 2H), 7.15 (d, J = 8.8 Hz, 2H),

7.63 (d, J 8.4 Hz, 2H): [000418] EXAMPLE 107

[ 0004191 Step 1

4 2 hQyat I | p loh di N

e S oA i P 2R QETEY o PRI PR Y b (D B
3.85 (a5 4H),.et.07e41 s (antH)y #.20 (ddhi/tH 10dHzm /A ed.6 HeyHbe 690 ¢d) J

= ShER ek R S Rl Cod s a2 (0 - 84

H4, eH):- butyl ester (100 ng, 0.2 mmol),
t hi ophene-2-boronic acid (52 nmg, 0.4 nmol),
pal | adi um(H) acetate (10 ng, 0.05 mml) and tri phenyl

[oovaesPexevieBe 10w, 0.1 nmol) in DVE (5 i) was added
pot assi um car bonate (100 ng, 0.7 mmol ), ethanol (0.05

m.) and water (0.05 nlL) at rt. The tube was seal ed and
the m xtycke was callowed to warmto rt and stir at rt

or] 3p 5Ld flen was heated to 98 C and stirred at
(98 Tfor 16 h. [Afxer cooling to rt, the mxture was

psoured onto 200 nL ice-water solution and then
~extracted with EtOAc (3 x 30 nL). The conbi ned

organic |layers were washed with water (2 x 30 nL) and
m%"?ﬁes@d m.) and dried over anhy. Na2SO4. The

| : Ay .
(RS2 LD Thibheh MERUAAP phchoX Pty preRhidie { B ifacia
terghushestersr 49 B2 0mal. pressyrecresietant vead whichdheptaine@@ susngnsiqisob

4 . . 0, * y cd- 2 4-_ . .
G L
estgr (190208 .2 mmol)idhiopBeneZZb@oHid atidy(52ink) 0.4 Bmal)- 3. 95 (m

92 .(.s , 4. 03-4.18 . 6. d, . J =
peidyiml Bt 17 0.05 pdp i ity bl G0 nlegoy” o
mraéd) .in DNB (X ML) 3vas aBdedl pofassi@hilarbénald (10048g, (07 makd)),ethanol
(0.35 21_8LS gﬁcf v_vgt'er4 (O'._gS' ma_gt'rt. 1'1“6h§: tube was sealed and the mixture was
allowed to warm to rt and stir at rt for 30 min and then was heated to 98 °C and
stirred at 98 °C for 16 h. After cooling to rt, the mixture was poured onto 200 mL
ice-water solution and then extracted with EtOAc (3 x 30 mL). The combined

organic layers were washed with water (2 x 30 mL) and brine (20 mL) and dried

over anhy. Na;SOy4. The solvent was removed in vacuo to obtain the crude product,
which was purified by silica gel flash chromatography to afford desired product (68
mg, 75% yield); LCMS; 100%, APCT', Calcd:449.6; Found m/z: 449.6, M); 'H
NMR (400 MHz, CDCl;); 3 1.46 (s, 9H), 1.79-2.08 (m, 4H), 3..27-3.44 (m, 2H),
3.70-3.95 (m, 1H), 3.92 (s, 2H), , 4.03-4.18 (m, 2H), 6.91 (d, J = 8.0 Hz, 2H), 7.09-
7.11 (m, 1H), 7.16 (d, J = 8.8 Hz, 2H), 7.26 (d, J = 8.4 Hz, 2H), 7.39-7.42 (m, 2H),
7.58 (d, J = 8.4 Hz, 2H):
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[ 000420] Step 2
(R)-2-[4(Benzot hi azol - 2-yl oxy) - phenoxynet hyl ] -pyrrolid
ine - hydrogen chloride salt: To a 20 nL vial which
contained a solution of the product fromstep 1 (65
ng, 0.15 nmmol) in di oxane was added HC (4 Nin
dioxane 2 nL) at O T. The mxture was allowed to warm
tort and stir at rt for 16 h. The solvent was reduced
to 1 nL and ether (15 nL) was added to this vial. The
Id ] solid was filtered out and dried under
mogg@ggﬁéﬂgyield the title product (40 ng, 85 %yield);

(R]_I;I[@(Béiﬁ%hlazél:’ﬁylox@-lphehox@ﬂﬂtlﬁfl] -pyauolidin84Rydrogd) Nl z;

cniqrigg il (75 o mf el prgisblaisd ooy of Bo pibayeton e 1

8 nfidol) S HdxdnBwad Ellded A 4¢\$md?d7})an .d £0 €8, The
(2{%01 Zl%dd 1 =108 He QJ ¢ 2 nilynls

Hz, "1 6.92
mixfyge was allqyved tﬂzvarq g 1t apd sty a‘yrt]fgr ](q]h ']_ﬂp,q; solvpnq'gal_s% 1gducgd to

1 m@, a%d 'é'ﬁler BDmL)7we?s?hdﬁ€’d tO"h]lS V1a1 The resulting solid was filtered out
. 7.°45(dd, J1= J2=1.2Hz,” 1H), 7. 51

and(d@ad nndes vagae o }Zleld_LthQ tltln pronlugt (40rme 85 %, yigld)s LEMS;199%,
Apﬁg%%ﬂgg ?QéSéJouiElﬁ‘%.wabon%z? o Rvr Fado M2 0 de); 8
1.68-R)75 2m| 7Y, 3864 mmemm 06-9113 mxym)eehﬁla] 230@:5 nel)j 318ne

xylic _aci rocedure as
3.9 e LEDy 390 g 28851 SO0 o tHE) # 270 ol LR B R 3 8§
1H), 6:9¢ 44, IJO@'@z@ﬁn?.th 10-7.13 (m, 1H), 7. 19(d J=8.8Hz, 2H) 723 (d,J

phenox nmet hy 5) yrrolidine-I-carboxylic acid
= 88z, 2 %45 d; %QH@HUIQ}IZ,%V)SMMJI 52Hz,J2=
r 0 50 ng, 0.4 nunol) to afford the
1'2t]h|it @ﬁgeg%’ﬁgp% QHS 70% yield); LCMS, 83% APCr,
Cal cd: 433.6; Found rﬂZ 433.6, M; 1H NWR (400 MHz,

(s, 9H), 1.79-2.08 (m 4H), 3..27-3.45
“0%}%@@@8 98 (m 111), 3.92 (s, 2H), 4.03-4.20
(m 24, 666667(m 1H), 6..84- 6.87 (m 2H),

7.01-7.15 (m 2H), 7.17 (d, J = 8.0 Hz, 2H), 7.39 (d,
J 7.44-7.46 (m 1H), 7.68-7.69 (m

) 0 "N
(g]@ 16 ;@ |
[000422]} Step 1
(R)-2-[4~(3-Furan-benzyl)-phenoxymethyl]-pyrrolidine 1-carboxylic acid tert-
butyl ester: Same procedure as that of step 1 in Example 107 with the use of (R)-2-
[4-(4-iodo-benzyl) phenoxymethyl]-pyrrolidine-1-carboxylic acid tert-butyl ester
(100 mg, 0.2 mmol) and furan-3-boronic acid (50 mg, 0.4 mmol) to afford the title
product (70 mg, 70% yield); LCMS; 83%, APCT', Calcd: 433.6; Found m/z: 433.6,
M); "H NMR (400 MHz, CDCls); § 1.48 (s, 9H), 1.79-2.08 (m, 4H), 3..27-3.45 (m,
2H), 3.69-3.98 (m, 1H), 3.92 (s, 2H), 4.03-4.20 (m, 2H), 6.66-6.67 (m, 1H), 6..84-
6.87 (m, 2H), 7.01-7.15 (m, 2H), 7.17 (d, J = 8.0 Hz, 2H), 7.39 (d, J = 8.0 Hz, 2H),
7.44-7.46 (m, 1H), 7.68-7.69 (m, 1H):
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[ 000423] Step 2

(R) - 2-[ 4- (3- Fur an- benzyl ) - phenoxynet hyl ] - pyrrol i di ne

hydrogen chloride salt: Sane procedure as that of

step 2 in Exanple 107 with the use of

(R -2-[4-(3-furan- benzyl)-phenoxynet hyl]-pyrrolidine

1 -carboxylic acid tert-butyl ester (65 ng, 0.15

nmol) to yield the title product (32 ng, 70%yvyield);

LCVS; 99% APClI*, Calcd: 333.4; Found nfz: 333.4,

: MR (400. MHz, DMBO-d6); b 1.66-1.76 (m 1H),

[OO@%’J %@k)gl (m 2H), 2.07-2.17 (m 1H), 3.13-3.26 (m
(R)QLM-B—Em&ﬂ-l&n%ﬂ)—i)ﬂenok&ﬁethﬁ}-ﬁﬁréﬁdme Bﬂtd))ogelﬂ cBloride d4lt:

Sarfd brgeglup 6t oS i 2 W Exarnste 307 vish hpyee o5 (- (-fyran-

bendy)-phén thyl]-pyRdtidin® $-chribbx id4
e y@—f ox?ﬂd): yil- gﬁ0424 ot ficacic ter?—imtgll Zs?er((@ rr%"%éf
y;pld the t1tle product (32 mg, 70% yleld), LCMS 99 A;, APCI’r Calcd:

3339350%[1 r%{é 334N ter?rm%ut yﬁ&ﬁ?’ﬂﬁ%bhs%#es P¥EL ‘%g 151%' PRy,

oxyl 1 ¢ aci ester proce
1.84-840 (uf, 2H), @H742.1 HnEXANP3.¢3-326 (i, PH), BI83-3182 (0 TH)RS 89 (s,

-(4- 1 0do-benzyl
21 S AR T T A8 H 7 BT MED 2941693 e, 280,
7.171624-(hytH), 762U = £.000, D6L27160%h) 18))9.71-7.72 (m, 1H),
{ Kk I‘k?oronl(c acid (ngrrg, 0.4 m’mll)qﬁto affo(rd t}?e
8.1 kjsbﬁlg product (80 ngy, 85%yield); Ms: APCr, Calcd:
433. 6, found mz; 434.6 Mrl); 1HNMR (400 MHz, CDC13);
S 1.46 OH), 1.80-2.08 (m 4H), 3..27-3.44 (m 2H).
[0084243 - é—ﬁ]lOQH) 3.92 (s, 2H), , 4.02-4.19 (m 2H),
6.44-6.46 (m 1H), 6.59 (d, J = 3.6 Hz, 1H), 6.85 (d,
J =8.0 Hz, 2H), 7.09 (d, J = 8.0 Hz, 2H),), 7.18 (d,

J 7 2HF! 7.43-7.45 (m 1H, 7.58 (d, J = 8.4
C?Zz@ﬂ)G\@O@Oﬂ Step 2
R) - 2- [ 4- ( 2- Furan- benzyl ) - phenoxynet hyl | - pyrrol i di ne
hydrogen chloride salt: Sanme procedure as that of
step 2 in Exanple 107 with the use of
[00643)5] ZSthAI(Z furan- benzyl)-phenoxynet hyl ]-pyrrolidine

-carboxylic acid tert-butyl ester (65 ng, 0.15
(R)-Z- [4-(2-Furan-benzyl)-phenoxymethyl]-pyrrolidine-1-carboxylic acid tert-

buty] ester: Same procedure as that of step 1 in Example 107 with the use of (R)-2-
[4-(4-iodo-benzyl) phenoxymethyl]-pyrrolidine-1-carboxylic acid tert-butyl ester
(100 mg, 0.2 mmol) and furan-2-boronic acid (50 mg, 0.4 mmol) to afford the title
product (80 mg, 85% yield); MS: APCT’, Calcd: 433.6, found m/z; 434.6 M+1);
"HNMR (400 MHz, CDCl5); 6 1.46 (s, 9H), 1.80-2.08 (m, 4H), 3..27-3.44 (m, 2H),
3.70-3.95 (m, 1H), 3.92 (s, 2H), , 4.02-4.19 (m, 2H), 6.44-6.46 (m, 1H), 6.59 (d, J =
3.6 Hz, 1H), 6.85 (d, J = 8.0 Hz, 2H), 7.09 (d, J = 8.0 Hz, 2H),), 7.18 (d, J = 8.0 Hz,
2H), 7.43-7.45 (m, 1H, 7.58 (d, J = 8.4 Hz, 2H).

[000426] Step 2

(R)-2-[4-(2-Furan-benzyl)-phenoxymethyl]-pyrrolidine hydrogen chloride salt:
Same procedure as that of step 2 in Example 107 with the use of (R)-2-[4-(2-furan-
benzyl)-phenoxymethyl]-pyrrolidine 1-carboxylic acid tert-butyl ester (65 mg, 0.15
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168 mmol ) to yield the title product (52 ng, 90%
yield); LCMS;, 99% APCl, Calcd: 333.4;. Found niz:
333.4, M; 1H NWR (400 MHz, DMSO-d6); S 1.68-1.76 (m
1H), 1.86-2.02 (m 2H), 2.06-2.15 (m 1H), 3.16-3.24
(m 2H), 3.82-3.90 (m 1H), 3.90 (s, 2H), 4.05-4.10
(m 1H), 4.21 (dd, J1=10.4 Hz, J2 = 3.6 Hz, 1H), 6.57
(q, J:20 Hz, 1H), 6.87 (d, J = 3.6 Hz, 111), 6.92
= 8.8 Hz, 2H), 7.20 (d, J = 8.8 Hz, 2H), 7.24

m‘é&‘)zflwih oo ot Qbnd gl EbiDabli ath e

33$ﬂﬁﬁoﬁm{ﬂﬁ)z- 233.4, M); 1HNMR(4OO MHz, DMSO-de); 6 1.68-1.76 (m, 18,

L e B S e e M e S0 L 5 ke

7 _
28 2ogd;uroesnam? e (_@{1 ﬁfme %glzn.)ff-x%ﬁ]{ze 149 %6.5 Mgt b‘ ¢

HZpHéhéWr{étJhy ﬁ]ﬁfé@ AH) 6.9 (e’ = &8 HE03H), 720 (def 8.8 Hz, 2H),
tr bt e ?‘mp
72%(2%\9‘{ hs({/ﬂﬁfgg}]ezgﬂ %g?gﬁz aH? 1471352 (n lH)0 8 mmol )
to afford the title product (150 ng, 76%y|eld) VE:
, I eal: 5, found nfz: 364.5 (Mt1l-boc); 'H NWR
"’OE%%J Mﬁ% S 1.46 (s, O9H), 1.80-2.06 (m 4H),

2.49 (s, 3H), 3..27-3.45 (m 2H), 3.70-3.92 (m 1H),

3.91 (s, 2 ,,404418(m 2H), 6.70 (dd, JI = 3.6

He, 2 e, 1H) 6.85 (d, J = 7.6 Hz, 2H), 7.05

@ ‘?—Iz,r\)M 7.00 (d, J = 8.4 Hz, 2H),), 7.14
8.0 He, 7.45 (d, J = 8.4 Hz, 2H).

[000429] Step 2
(R) -2-{4-[4-(5-nethyl -thi ophen-2-yl)-benzyl ] - phenoxyne

%&d rrolidine hydrogen chloroide salt: Sanme
[002? ﬁ%gé as that of step 2 in Exanple 107 with the
(R)Jz‘:qupﬁ (ﬁB&ethyi&thn{Iﬁmeﬁ 4- ﬁfbéﬁ&ﬂ%eﬁd} L RBRGH - Iiyrbéhlhmgqnzyl ]

henoxymet h yrrolidiné-1-cafrboxyli

carb@fsﬂlc @e&d;tvrt-b%tv te( gaamgprogechmmhyt of stepileén Example t1 DY | e

i o 2T S B e ke g0 T

acibrBbuig) esteS4 207ag, 0Zmmoy)), J4d)ethylthRphéneBbdronic %b{)d (1 10
mg,20.9 ?m%oﬂ' ?o L(fmrd ghl_l)tl’tle prod%ct(& 50 mlgz 76% yield); MS: EST',

Caled:463.5, found m/z: 364.5 (M+1-boc); 'H NMR (400 MHz, CDCl3); 8 1.46 (s,
9H), 1.80-2.06 (m, 4H), 2.49 (s, 3H), 3..27-3.45 (m, 2H), 3.70-3.92 (m, 1H), 3.91 (s,
2H), , 4.04-4.18 (m, 2H), 6.70 (dd, JI = 3.6 Hz, J2 = 1.2 Hz, 1H), 6.85 (d, /= 7.6
Hz, 2H), 7.05 (d, J = 3.6 Hz, 1H), 7.09 (d, J = 8.4 Hz, 2H),), 7.14 (d, J = 8.0 Hz,
2H), 7.45 (d, J = 8.4 Hz, 2H).

[000429] Step 2

(R)-2- {4-[4~(5-methyl-thiophen-2-yl)-benzyl]-phenoxymethyl} -pyrrolidine hydrogen
chloroide salt: Same procedure as that of step 2 in Example 107 with the use of ®)-
2-{4-[4-(5-methyl-thiophen-2-yl)-benzyl]-phenoxymethyl} -pyrrolidine-1-carboxylic
acid tert-butyl ester (90 mg, 0.2 mmol) to yield the title product (70 mg, 85 % yield);
LCMS; 100%, APCI*(Calcd: 363.5; Found m/z: 364.5, M+1).; 'H NMR (400 MHz,
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3.15-3.25 (m 2H), 3.83-3.91 (m 1H), 3.88 (s, 2H),
4.04-4.08 (m 1H), 4.21 (dd, JI = 10.8 Hz, J2 = 3.6
Hz, 1H), 6.79 (dd, J= 4.0 Hz, J2 = 1.2 Hz, 1H), 6.91
(d, J =8.8 Hz, 2H), 7.18-7.23 (m 5H), 7.47 (d, J =
8.4 Hz, 2H). [000430] EXAMPLE 111 «ci [000431] Step 1
(R -2-{4-[4-(5-chl oro-thiophen-2-yl)-benzyl]-phenoxyne

thyl }-pyrrolidine-1- carboxylic acid tert-butyl ester:
Sanme procedure as that of step 1 in Exanple 107 wth

DMATEARS ASCryES Gy ot R B, Ebliiem 245 . 300
1580 i w0 EROL 40 15949100

=198 tg ford-¢ He ¥ ¢-& (ldodaéh0 asB nng Pl?g?ﬁ&ﬁéll&t} J‘R/ES
d 4.3 Mboc).; 1H NWR
(@%bﬁgh%émgﬁ?”ﬁ ﬁ46 S&ﬁz% 1.80-2.00 (m 411),
3..28-3.45 (m 2H), 3.70-3.92 (m 1H), 3.91 (s, 2H),,
.82-6. 88 (m 2H), 6.6 (d, J = 3.6
[OOQE:Q)? W@f%d 3.6 Hz, 1H), 7.08 (d, J = 8.4
Hz, 2H),), 716(d J =8.0 Hz, 2H), 7.41 (d, J = 8
. [.000432], Step 2
(R < ( 5; cQl oro-t hi ophen-2-yl) -benzyl ] - phenoxyme
| PdiThed hydrogen chioroide salt: Sane
ocedure as that of step 2 in Exanple 107 with the
use of
(R) 2-{4-[4-(5-chl oro-thi ophen-2-yl)-benzyl ] - phenoxyne
m} pyrrol i di ne-1- carboxylic acid tert-butyl ester
[00@‘1 $F5P 0.2 mol) to yield the title product (85 nmy,
A . . . mz:
(R)92Q£14) ﬁﬂ(ﬁ%lﬂbm i en-%oy% 2&5900 MJ—Pithﬂbf}qne it yglérogﬂgi?%gll e
carp nqrylly-a))cld @regutxl Q}Qer Iﬁamgm;'ocegurg @s thatigf s(eml ipHxample 107

i onrior taees b Ay T
acid tdt-utd bsierl (26024 Rjol)7 5-thlothtHioghddbiz: botetic Zeid O 3576,
0.84d i of) taatfprd tqg;ﬁ,tle%%d,uct;(} é(ilm%g:m‘% y@lcﬁgiﬁ{'ﬁ;rz ;D%@Zfs%,
found m/z: 384.3 M-boc).; 'H NMR (400 MEz, CDCly); § 1.46 (s, 9H), 1.80-2.00
(m, 4H), 3..28-3.45 (m, 2H), 3.70-3.92 (m, 1H), 3.91 (s, 2H), , 4.03-4.18 (m, 2H),
6.82-6.88 (m, 2H), 6.6 (d, J = 3.6 Hz, 1H), 7.01 (d, J = 3.6 Hz, 1H), 7.08 (d, J = 8.4
Hz, 2H),), 7.16 (4, J = 8.0 Hz, 2H), 7.41 (d, J = 8.4 Hz, 2H).

o w

.4

[000432] Step 2
(R)-2-{4-[4-(5-chloro-thiophen-2-yl)-benzyl]-phenoxymethyl}-pyrrolidine
hydrogen chloroide salt: Same procedure as that of step 2 in Example 107 with the
use of (R)-2-{4-[4-(5-chloro-thiophen-2-yl)-benzyl]-phenoxymethyl}-pyrrolidine-1-
carboxylic acid tert-butyl ester (100 mg, 0.2 mmol) to yield the title product (85 mg,
90 % yield); LCMS; 90%, APCI" Calcd: 383.9; Found m/z: 384.4, (M+1); '"H NMR
(400 MHz, DMSO-dg); 8 1.67-1.76 (m, 1H), 1.86-2.02 (m, 2H), 2.06-2.16 (m, 1H),
3.15-3.25 (m, 2H), 3.83-3.92 (m, 1H), 3.90 (s, 2H), 4.03-4.08 (m, 1H), 4.21 (dd, JI
=10.8 Hz, J2 = 3.6 Hz, 1H), 6.91 (d, / = 9.2 Hz, 2H), 7.14 (d, / = 4.0 Hz, 1H), 7.19
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[000433] EXAMPLE 112 0 O 5 [000434] Step 1:
4-{(R)-2-[4- (4-Thi ophen- 3-yl - benzyl ) - phenoxynet hyl ] - py
rrolidin-1-yl}-butyric acid nethyl ester: To a 20 nL
vial which contained a suspension of (R)-2-[4-(3-

t hi ophen-benzyl ) - phenoxynet hyl ] - pyrroli di ne Hydrogen
chloride salt (200 ng, 0.6 mmol) and K2C03 (180 ngy, 2
mmol) in DM (10 nL) was added 4-brono-butyric acid
met hyl ester (200 ng, 0.9 nmol) at A The m xture was

i tg 4 o qak _ ot an S
glntgx\%%’?@’i%t%-(\%f‘ 84&%)2@%&;@6 %ractié@ 7%?K&E)d
8.4(1-&,21{).30 mL). The conbi ned organic | ayers were vvashed
with water (2 x 30 nL) and brine (20 nL) and dried

over anhy. Na2SO4. The sol vent was renoved in vacuo to
[000k33Ri BXANMEPICE utbe product which was purified by silica
gel flash chromatography to afford desired product
(175 ng, 75 @a M5: APCE Cal cd: 449.6; Found m z:
450.6 (Ml); NVR (400 MHz, CDC13); S 1.62-2.01 (m
51-1), 2.19- 2° (m 4H), 2.79- 2.91 (m 21-1),
3.10-3.19 ( , 3.64 (s, 3H), 3.75-3.79 (m 1H),
B8Y3TH # 3.93 (s, 2H), 6.83 (d, J = 8.4 Hz,
2 . IT 8.8 Hz, 2H), 7.20 (d, J = 8.4Hz,
FD, 7.36 ( 2.0 Hz, 2H),), 7.40 (t, J = 2.0 Hz,
7.51 8.4 Hz, 2H). [000435] Step 2:
R 2- [4 (4 Thi ophen- 3- yl - benzyl) - phenoxynet hyl ] - py
IOWMéﬂ %#%11 yl}-butyric acid hydrogen chloride salt:

' | font .
(805 P PrickhBh Sy clin BERIR Rt fvf pbb i Papbiye, |
acid imgthylesternilp a2fsmb diabahicheomaingda Sispedsicmtof RIS2-[4

-, Xt ur e al | oned. .t o M rt a r t f

iy S ) BB BT e P B ae ot s T e
mnvdi) ld Ky@©s 180 rh'g,exlmbl)bl) ﬁleDl\MS@lalnh]L)Zvﬁztsl adbed 4-bfbiﬁo-butyr0ic _
aclfi-{ HE_ her gé&})gg &5 orb att I t'll'he n%xt?lgeuv%gs all%%vsed rgcgéti;a?rt é?)r’
48 h and then was poured onto 30 mL ice-water solution and extracted with EtOAc (3

m 1
.. 2
Y9,
d, J
(d, J

x 30 mL). The combined organic layers were washed with water (2 x 30 mL) and
brine (20 mL) and dried over anhy. Na;SO4. The solvent was removed in vacuo to
obtain the crude product which was purified by silica gel flash chromatography to
afford desired product (175 mg, 75 %); MS: APCI Calcd: 449.6; Found m/z: 450.6
(M+1); 'H NMR (400 MHz, CDCls); § 1.62-2.01 (m, SH), 2.19-2.49 (m, 4H), 2.79-
2.91 (m, 2H), 3.10-3.19 (m, 1H), 3.64 (s, 3H), 3.75-3.79 (m, 1H), 3.88-3.93 (m, 2H),
3.93 (s, 2H), 6.83 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 8.8 Hz, 2H), 7.20 (d, J = 8.4Hz,
2H), 7.36 (d, J = 2.0 Hz, 2H),), 7.40 (t, J = 2.0 Hz, 1H), 7.51 (d, J = 8.4 Hz, 2H).

[000435] Step 2:
4-{(R)-2-[4-(4-Thiophen-3-yl-benzyl)-phenoxymethylj-pyrrolidin-1-yl}-butyric
acid hydrogen chloride salt: To a 20 mL vial which contained a solution of the
product from step 1 (155 mg, 0.35 mmol) in HCI (4 N in dioxane 4 mL) was added
water (0.5 mL) at 0 °C. The mixture was allowed to warm to rt and stir at rt for 24 h.
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Cal cd: 435.6; Found*nfz: 436.5, (M): 1H NMVR (400
Mz, DMSO-d6); S 1.74- 2.08 (m 5H), 2.15-2.26 (m
1H), 2.31-2.40 (m 2H), 3.05-3.20 (m 2H), 3.40-3.49
(m 1H), 3.53-3.63 (m 1H), 3.83-3.93 (m 111), 3.90
(s, 2H), 4.15-4.19 (m 1H), 4.27 (dd, JI = 10.8 Hz,
J2 =3.6 Hz, 1H), 6.93 (d, J = 8.8 Hz, 2H), 7.20 (d, J
= 8.8 Hz, 2H), 7.23 (d, J = 8.4 Hz, 2H), .7.51 (dd,
J1= 4.8 Hz, J2 =1.6 Hz, 1H), 7.60-7.63 (m 3H), 7.79

The(s‘éfl»ent]ms?m&owci 0 9% 1&{% c?uld'é'%x:hlch'@zas 2&:%@&%9}%@%%0&13
frorle‘-I-(FAet‘Emn@ pﬁend-tne title moguct (125 mg, 75 %); LCMS; 100%, APCT',

d
cafEats b BARAR i LA Apd Wi gSEeS o 074
2. omrmi)ez 15.2 261 (i) 1H),2.3USB4®{m, 2H), 3.05-3.20 (m 2H), 3.40- 3 49
(elﬂ)i :lb % 2-t hi_ophen- benzyl (}g&enox%) {3;6] pyrrolidin
(m,d B 2535887 (n i) Bfd-34 6o, M 2 119 (G D), 4.27
(dd,4f1b=IE POT@HQUMé BG% BE 18069 7 e £Hz (3390790 ( d0J=98r81"f@A )
ford the title roduct (150 ng 70%1}/I|eld
ZH)AﬁS@?r(d &t 84:H7 2H) 67 5t6%d1 mi& Hz, 435 166 Hz\jE ,MOI*M@ (m

3}[)2‘}99@\62"% gzcg%%z $s .01 (m 511), 2.20-2.48 (m

. 10-3.18 (m 1H), 3.64 (s,
372376(m 1H) '3.88-3.91 (m 2H), 3.90 (s,

= 8.8 Hz, 2H), 7.05-7.07 (m 1H), 7.10
W“ﬁ‘?“%@ﬂz‘% 211), 7.18 (d, J = 8.4 Hz, 2H),),
7.23-7.27 (m 2H), 7.52 (d, J = 8.4 Hz, 2H). [000438]
Step 2

4-{(R) - 2- [ 4- ( Thi ophen- 2-yl - benzyl) - phenoxynet hyl ] - py
rrolidin-1-yl}-butyric acid hydrogen chloride salt.

C\;®jﬂ~®\dure §,that of step 2 in Exanple 112 with

se p

{(R -2-[4-(4~thi ophen-2-yl - benzyl ) - phenoxynet hyl ] - py
rrolidin-1-yl} 172 butyric acid nethyl ester to yield

the title product (145 ng, 88 %yield); LCM5 100%
[0064374 'StefCl cd: 435.6; Found mlz: 436.5, Mrl); 1H NWR

4-{&6929[4%Thi91§/l|15e%-2-y1-b enzyl)-phenoxymethyl}-pyrrolidin-1-yl}-butyric
acid methyl ester: Same procedure as that of step 1 in Example 112 with the use of
(R)-2-[4-(2-thiophen-benzyl)-phenoxymethyl]-pyrrolidine hydrogen chloride salt
(200 mg, 0.6 mmol) and 4-bromo-butyric acid methyl ester (200 mg, 0.9 mmol) to
afford the title product (150 mg, 70% yield); MS: APCT" Calcd: 435.6; Found m/z:
435.6, (M); "H NMR (400 MHz, CDCLs); 6 1.62-2.01 (m, 5H), 2.20-2.48 (m, 4H),
2.79-2.92 (m, 2H), 3.10-3.18 (m, 1H), 3.64 (s, 3H), 3.72-3.76 (m, 1H), 3.88-3.91 (m,
2H), 3.90 (s, 2H), 6.83 (d, J = 8.8 Hz, 2H), 7.05-7.07 (m, 1H), 7.10 (d, J = 8.8 Hz,
2H), 7.18 (d, J = 8.4 Hz, 2H),), 7.23-7.27 (m, 2H), 7.52 (d, J = 8.4 Hz, 2H).

[000438] Step 2
4-{(R)-2-[4-(4-Thiophen-2-yl-benzyl)-phenoxymethyl]-pyrrolidin-1-yl}-butyric
acid hydrogen chloride salt. Same procedure as that of step 2 in Example 112 with
the use of 4—{(R)-2-[4—(4-thiophen-2-y1—benzyl)-phenoxymethyl]-pyrrolidin-1-yl}-
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d6); S 1.74-2.09 (m 511), 2.16-2.27 (m 1H),
2.31-2.40 (m 211), 3.05-3.20 (m 2H), 3.40-3.50 (m
111), 3.53-3.65 (m 1H), 3.83-3.95 (m 1H), 3.90 (s,
2H), 4.16-4.20 (m 11-1), 4.27 (dd, J1=10.8 Hz, J2 =
3.6 Hz, 1H), 6.94 (d, J = 8.8 Hz, 2H), 7.10-7.13 (m
1H), 7.20 (d, J = 8.8 Hz, 2H), 7.23 (d, J = 8.0 Hz,
2H), .7. 43 7.45 (m 1H, 7.51 (dd, J1 =5.2 Hz, J2 =
1.2 He, 7.56 (d, J = 8.0 Hz, 2H) [0004391

b“%f‘%‘ﬁ?%*fyiese% o5 s PRI ‘s§‘ SISy o

100%0APCT; Gdl3d: Bas. ﬁ;r]Fcnmdc:m/zi 436054 MiA1); b1 NMR SmOEMle,dDMG(D‘-e

058 L0t S Reterh By Gl Tokerany 2o i . 2.

3 mmﬂ% f1H9hJ 59388 (ﬁailti) (34;@-3% (m, Z m‘pds) zrgﬁcn 16-4. 20 (m

t
15 ] 1 V68 i 23 it DD, G950 B0 801 0107200

(m'\!\ﬂB H@?d Mzg s%ﬁé ’72%(’1_10555? 1!8?&@}]87%17)‘554)& %ﬁ 75(+8

2.80-2.91
(ddgs’l éﬂ)Hzarz?sz;stlm)WsM@)f 8088, 2HY2 (m 2H), 3.92
(s, 2H), 6.82 (d, J =8.8 Hz, 2H), 7.09 (d, J = 8.4Hz,
2H), 7.18 (d, J = 8.4 Hz, 2H) 7.21 (d, J = 1.2 Hz,
[00DKB9] EXAMRIKE 114 = 0. 8 Hz, Il H, 7.44 (J = 1.2Hz, 1H),
7.58 (d, J =8.0 Hz, 2H). [0004411 Step 2
4-{(R)-2-[4-(4-furan-2-yl -benzyl)-phenoxynet hyl )-pyrro
lidin-1-yl}-butgric acid hydrogen chloride salt: Sane
procedure as fhat of step 2 in Exanple 112 with the
use of
4- ﬁil 44 aran- 2-yl - benzyl ) - phenoxynet hyl ] - pyrro
LT din- I-yI} bliyric acid methyl ester (20 my 0.04
mml) to yield the title product (18 ng, 90 %yield);
173 LCMS; 98% APCl1 , Calcd: 419.5; Found nfz: 420. 4,
[00&%011) " H NVR (400 MHz, DMBO-d6); S 1.74-2.27 (m
Stepy 238(m 2H), 3.05-3.20 (m 2H), 3.40-3.65

4-{(R)-2-[4-(4-furan-2-yl-benzyl)-phenoxymethyl]-pyrrolidin-1-yl}-butyric acid
methyl ester: Same procedure as that of step 1 in Example 112 with the use of ((R)-
2-[4-(2-furan-benzyl)-phenoxymethyl]-pyrrolidine hydrogen chloride salt (40 mg,
0.1 mmol) and 4-bromo-butyric acid methyl ester (30 mg, 0.15 mmol) to afford the
title product (35 mg, 65% yield); "H NMR (400 MHz, CDCls); § 1.65-2.05 (m, SH),
2.19-2.48 (m, 4H), 2.80-2.91 (m, 2H), 3.10-3.18 (m, 1H), 3.64 (s, 3H), 3.72-3.75 (m,
1H), 3.86-3.92 (m, 2H), 3.92 (s, 2H), 6.82 (d, J = 8.8 Hz, 2H), 7.09 (d, J = 8.4Hz,
2H), 7.18 (d, / = 8.4 Hz, 2H), 7.21 (d, J = 1.2 Hz, 1H), 7.31 (d, J = 0.8 Hz, 1H),
7.44 (J=1.2Hz, 1H), 7.58 (d, J = 8.0 Hz, 2H).

[000441] Step 2
4-{(R)-2-[4-(4-furan-2-yl-benzyl)-phenoxymethyl]-pyrrolidin-1-yl}-butyric acid
hydrogen chloride salt: Same procedure as that of step 2 in Example 112 with the
use of 4-{(R)-2-[4-(4-furan-2-yl-benzyl)-phenoxymethyl]-pyrrolidin-1-yl}-butyric
acid methyl ester (20 mg 0.04 mmol) to yield the title product (18 mg, 90 % yield);
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(m 2H), 3.83-3.93 (m 1H), 3.90 (s, 2H), 4.10-4.20
(m 1H), 4.21-4.30 (m 1H), 6.56-6.59 (m 111),
6.89-6.98 (m 3H), 7.14-7.27 (m 511),.7.5-7.72 (m
2H): [000442] EXAWPLE 115 0 O [000443] Step 1

(R -2-{4-[4-(5-nethyl -thiophen-2-yl)-benzyl]-phenoxyne
thyl}-pyrrolidin-1-yl}- butyric acid nethyl ester:
Same procedure as that of step 1 in Exanple 112 with

t he use of

a nme
LoV, P8 BP0 SRt O g R e o UL B Me, Bof Aty S
DMH@BA) angd44:1r@yeHh, 2 33-2.88 ag) m)crebbaalzoqm QH), 3(2&513 89,
to afford the title product 65%

(2D 3300 Gkt 309 50D, B2 (g, 46509303 D,
655 150 (gf 109, achblof B, o4 7.1£720 sy b 2 42 %?‘%31( o
1), 3.85-3 92 (m 2K 3 91 (s, 2H). 6.70 (dd, J =

1 , 6.82 (d, J = 8.8 Hz, 2H),
[°°§4@?§‘QI§E§52 He, 7.09 (d, J = 8.4 Hz, 2H),
7.14 (d, J = 8.4 Hz, 2H) '7.45 (J = 8.4 Hz, 2H).

[000444] Step 2,
(R -2-{4-[4-(&et hyl -t hi ophen-2-yl)-benzyl ] - phenoxyne
thyl}-pyrrolidi -1-yl)- butyric acid hydrogen chloride
sa pr.oc dure as that of step 2 in Exanple 112
th 3™
R) - 2- {4-[ 4- (57 net hyl -t hi ophen- 2-yl ) -benzyl ] - phenoxyne
thyI} pyrrolidin-l-yl}-butyric acid nethyl ester (20
ng, 0.04 nmol) to yield the title product, (18 ng, 90
€ LCNB 85% ESI+, Calcd: 449.6; Found niz:
“’02/%1 ét"lgkm 1H NVR (400 MHz, DMSO-d6): S 1.74-2.09

(R)(m4-ﬁfosfmaths/ﬁtﬂo;aﬁn(ﬂyl)%ﬂiyl]-p&n%iyﬁeﬁ?l}(ﬁrraﬂm 14135
butgr'sgsg) leathy'rﬁswrﬁa&lﬂyrocsg%e agthobofstep 111PIEX3~@P lgvith
the %59 of (§) 99{;@43(3 nﬁéﬁyl %%e% 228}9 %e&@ggﬁhf%@yme@ygﬁﬁﬁgglldme
hydmgen chlomde?samw me, @H}nmcrl) ard 4-tromp-but@iciadid methyl ester
(30 mg, 0.15 mmol) to afford the title product (30 mg, 65% yield); 'H NMR (400
MHz, CDCL); & 1.63-2.03 (m, 5H), 2.19-2.48 (m, 4H), 2.49 (S, 3H), 2.79-2.91 (m,
2H), 3.10-3.19 (m, 1H), 3.64 (s, 3H), 3.70-3.77 (m, 1H), 3.85-3.92 (m, 2H), 3.91 (s,
2H), 6.70 (dd, J = 7.6 Hz, J2 = 1.2 Hz, 1H), 6.82 (d, J = 8.8 Hz, 2H), 7.05 (d, J = 3.2
Hz, 1H), 7.09 (d, J = 8.4 Hz, 2H), 7.14 (d, J = 8.4 Hz, 2H), 7.45 (J = 8.4 Hz, 2H).

[000444] Step 2 '
(R)-2-{4-[4-(5-methyl-thiophen-2-yl)-benzyl]-phenoxymethyl}-pyrrolidin-1-yl}-
butyric acid hydrogen chloride salt: Same procedure as that of step 2 in Example
112 with the use of (R)-2-{4-[4-(5-methyl-thiophen-2-y1)-benzyl]-phenoxymethyl} -
pyrrolidin-1-y1}-butyric acid methyl ester (20 mg, 0.04 mmol) to yield the title
product, (18 mg, 90 % yield); LCMS; 85%, ESI", Calcd: 449.6; Found m/z: 450.4,
M-+1); "HNMR (400 MHz, DMSO-de); § 1.74-2.09 (m, 5H), 2.13-2.26 (m, 1H),
2.31-2.39 (m, 2H), 2.45 (s, 3H), 3.05-3.19 (m, 2H), 3.38-3.49 (m, 1H), 3.53-3.64 (m,
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[ 000445] EXAMPLE 116 0 O CIH C1 [000446] Step 1

(R -2-{4-[4-(5-chl oro-thiophen-2-yl)-benzyl]-phenoxyne
thyl}-pyrrolidin-l-yl}- butyric acid nethyl ester:
Sanme procedure as that of step 1 in Exanple 112 with

t he use of

(R -2-{4-[4-(5-chl oro-thiophen-2-yl)-benzyl]-phenoxyne
thyl}-pyrrolid ne hydrogen chloroide salt (40 ng, 0.1
nmol ) and 4-brono-butyric acid nethyl ester (30 ny,

0 r ot ty d
e s BB P, T Akt Pt Gy M s 90 Jip, Elg0
J1 23 8H2 JAG 1(1¥1z,AH)) 6.92(d] I=28.9 Hz( AfT), ZHB;7.23 MA)-58),1B47 (d3v/
—8%1::%2 %D64 (s, 3H, 3.72-3.77 (m 114), 3.86-3.92 (m
91 (s, 2H), 6.82 (d, J = 8.8 Hz, 2H), 6.86 (d,
40Hz 1H), 7.01 (d, J 3.6 Hz, 1H), 7.09 (d, J
Hz 211) 7.17 (d, J 8.0 Hz, 2H), 7.41 (J =
[00%44451 E11800447] Step 2
(R -2- {4 [4 (5-chl oro-thiophen-2-yl)-benzyl]-phenoxyne
thyI}-pyrrolldlg-l-yI}- butyri c hydrogen chlori de
salt: Sane prgegdure as that of step 2 in Exanple 112
with the use of
(R 4- (5-%hl oro-thi ophen-2-yl)-benzyl ] -phenoxyne
ot e if'l -yl }-butyric acid methyl ester (20
, 0.04 mmol )~o yield the title product, (13 ng, 80
o %yield); LCMS, 85% APCT}, Calcd: 470.0; Found niz:
470.6 (M+1l); 1H NWVR (400 MHz, DMSO-d6); S 1.74-2.09
(m 5H), 2.16-2.27 (m 1H), 2.31-2.39 (m 2H),
[00G4435-Bed® (m 2H), 3.38-3.50 (m 1H), 3.53-3.65 (m

JSIT Yol B LI MEN TRER RO
butSirlQ 3c{ddneﬂlyl-‘es&r4 Shﬁe prddkdurd aﬁ-@hal(éf steﬁ 1—1n4'§x@mb¥e 112 w1th
the mof (]})@3{(4([& (5- \j:hlogp @Jq@en-%%)l) bengli p{lgpoxymethgl}zpym)hdme
hyd?d@en cESAN R dalt (40 mg, 0.1 mmol) and 4-bromo-butyric acid methyl ester
(30 mg, 0.15 mmol) to afford the title product (30 mg, 65% yield); '"HNMR (400
MHz, CDCl); 6 1.63-2.03 (m, 5H), 2.19-2.48 (m, 4H), 2.79-2.91 (m, 2H), 3.10-3.18
(m, 1H), 3.64 (s, 3H), 3.72-3.77 (m, 1H), 3.86-3.92 (m, 2H), 3.91 (s, 2H), 6.82 (d, J
= 8.8 Hz, 2H), 6.86 (d, J = 4.0 Hz, 1H), 7.01 (d, J = 3.6 Hz, 1H), 7.09 (d, /= 8.4
Hz, 2H), 7.17 (d, J = 8.0 Hz, 2H), 7.41 (J = 8.4 Hz, 2H).

[000447] Step 2
(R)-2-{4-[4-(5-chloro-thiophen-2-yl)-benzyl}-phenoxymethyl}-pyrrolidin-1-yl}-
butyric hydrogen chloride salt: Same procedure as that of step 2 in Example 112
with the use of (R)-2-{4-[4-(5-chloro-thiophen-2-y1)-benzyl]-phenoxymethyl} -
pyrrolidin-1-yl}-butyric acid methyl ester (20 mg, 0.04 mmol) to yield the title
product, (13 mg, 80 % yield); LCMS; 85%, APCI', Calcd: 470.0; Found m/z: 470.6
(M+1); "HNMR (400 MHz, DMSO-dg); § 1.74-2.09 (m, 5H), 2.16-2.27 (m, 1H),
2.31-2.39 (m, 2H), 3.05-3.19 (m, 2H), 3.38-3.50 (m, 1H), 3.53-3.65 (m, 1H), 3.83-
3.90 (m, 1H), 3.90 (s, 2H), 4.15-4.20 (m, 1H), 4.26 (dd, JI =10.4 Hz, J2=3.2 Hz,
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124 [000448] EXAMPLE 117 ci s v [000449] Step 1
(S)-2-[4-(2-Thi ophen-benzyl)-phenoxynet hyl ] -pyrrolidin
e 1l-carboxylic acid tert-butyl ester: Same procedure
as that of step 1 in Exanple 107 with the use of
(S)-2-[4-(4-io0do-benzyl)

phenoxynet hyl ] - pyrrolidi ne-|-carboxylic acid
tert-butyl ester (100 ng, 2 mol),

t hi ophene-2-boronic acid (520 ng, 4 mmol) to afford

t; {730 51 0
o ALy PR 80 o g P
(d,-3 .R4H3, 2H), 1138 (@H)= 4.6 HZDL1), 351 (dyJ % B, HZ 280, EXAMPHE, |
03-4.18 (m 21-1), 6.91 (d, J = 8.0 Hz, 2H),
1247 09-7.11 (m 111), 7.16 (d, J = 8.8 Hz, 2H), 7.26 (d,
= 8.4 ke 2H) 7.39-7.42 (m 21-1), 7.58 (d, J =

211 000450] Step 2
[OOQ@S]ZE t hi azol - 2-yl oxy) - phenoxynet hyl ] - pyrrol i
di ne - hydrogen chloride salt: Sanme procedure as that

of step 2 in Exanple 107 with the use of (9)-

2- opherF' benzyl ) - phenoxynet hyl ] - pyrrol i di ne
box arigd tert-butyl ester (720 ng, 1.6 nmol)
\ g0 yield the titfe product (515 ng, 90 %yield); LCVB;

98% EST+, Calcd: 349.5; Found nfz: 351.3, M+2); 1H
NVR (400 MHz, DMSO-d6); S 1.68-1.75 (m 11-1),

(00048%- Se2 (m 2H) 2 06 2,15 (m 1H) 3,163, 289(m
() 2H g hesbensyI-phe ety £ rrolgling 1-canieyiigac

tertlbutyiges%elHZSan?e"l!)mceam%Qs thatlo¥ s@ép 1 élléaampi'e 19 with thd use & 8’
(S)-2824E(|4£?)®1119nzyf) phwpum@hﬁkpm&hml-zﬂboxm; Byrid tm‘csntyl
este%ﬁ@f)& %1%5 F%hﬁ&p%@[ﬁ%ﬁ %?26 Irisg(,5 4(ngn019 to aff%r&) the”’
title product (730 mg, 75% yield); 'H NMR (400 MHz, CDCL); § 1.46 (s, 9H), 1.79-
2.08 (m, 4H), 3..27-3.44 (m, 2H), 3.70-3.95 (m, 1H), 3.92 (s, 2H), , 4.03-4.18 (m,
2H), 6.91 (d, J = 8.0 Hz, 2H), 7.09-7.11 (m, 1H), 7.16 (d, J = 8.8 Hz, 2H), 7.26 (d, J
= 8.4 Hz, 2H), 7.39-7.42 (m, 2H), 7.58 (d, J = 8.4 Hz, 2H):

[000450] Step 2

(S)-2-[4-(Benzothiazol-2-yloxy)-phenoxymethyl]-pyrrolidine - hydrogen
chloride salt: Same procedure as that of step 2 in Example 107 with the use of (S)-
2-[4-(2-thiophen-benzyl)-phenoxymethyl]-pyrrolidine 1-carboxylic acid tert-butyl
ester (720 mg, 1.6 mmol) to yield the title product (515 mg, 90 % yield); LCMS;
98%, EST', Calcd: 349.5; Found m/z: 351.3, M+2); 'H NMR (400 MHz, DMSO-dg);
8 1.68-1.75 (m, 1H), 1.86-2.02 (m, 2H), 2.06-2.15 (m, 1H), 3.16-3.23 (m, 2H), 3.83-
3.91 (m, 1H), 3.90 (s, 2H), 4.03-4.09 (m, 1H), 4.21 (dd, J/ =10.8 Hz, J2 =3.6 Hz,
1H), 6.92 (d, J = 8.8 Hz, 2H), 7.10-7.13 (m, 1H), 7.19 (d, /= 8.8 Hz, 2H), 7.23 (d, J
= 8.8 Hz, 2H), .7.44 (dd, J1 = 3.6 Hz, J2=1.2 Hz, 1H), 7.51 (dd, JI =5.2 Hz, J2 =
1.2 Hz, 1H), 7.56 (d, J = 8.0 Hz, 2H).
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O CIH s O[0004521 Step 1 Sanme procedure as that of
step 1 in Exanple 112 with the use of (S)-2-[4-(2-
t hi ophen-benzyl ) - phenoxynet hyl ] -pyrrolidi ne hydrogen
chloride salt (500 ng, 1.3 mol) and 4-brono-butyric
acid nethyl ester (360 ng, 2 nmol) to afford the title
produt (520 ng, 70%yvyield); 1H NVR (400 WVHz, CDCl 3); 8
162201(m 5H), 2.20-2.48 (m 4H), 2.79-2.92 (m
3.10-3.18 (m 1H), 3.64 (s, 3H), 3.72-3.76 (m

, m 2H), 3.90 (s, 2H), 6.83 (d, J = 8.8
[OObkgl % 9 f;gh;s(O? (m 1H), 7.10 (d, J = 8.8 Hz, 2H),
7 18 (d, J =8.4 Hz, 2H),), 7.23-7.27 (m 2H), 7.52
(d, J = 8.4 Hzp 2H). [ 000453] Step 2 Sane procedure

as that of st 2 in Exanple 112 with the use of

4-{(5)-2-[(2)- % |

pr > (EL- y}iidene- 5- (4-thi ophen- 2-yl - phenyl ) - pent -
|l o )tﬁﬁ}-pyrrolidi n- 1-yl}-butyric acid nethyl

éster to yield the title product (450 ng, 80 %yield);

LCVS; 95% EST', Calcd: 435.6;. Found m z: 436.6,

Mt1); 1H NVR (400 MHz, DMSO-d6); 8 1.74-2.09 (m 5H),

[009432)-Step? (m 1H), 2.31-2.40 (m 2H), 3.05-3.20 (m

0 -3.95

S*’%ﬁ?’m ‘%B Pistpdd (fém’i#b‘k%mlplgg i‘"gg‘*f Hse ftgs) Bl " (dd,
thld;iﬁan-ﬂénzyl)él;iheﬁoﬂylmethyfj p}n‘rﬁhﬂmblh)'dro@exﬂe%lc(rﬂle sdlt €508.n5, |'HZ3, -
RN RN TR R

; o 7.56
prohuu (sm,g, 7"0,5%1&&} . Hi‘?@{ﬁ%‘%ﬁ% c@&kﬁpsll 62- b'%n 61%%)/,
2 2D RS AERAR N P on] T 1081 18y RETR 3% sty B 25176 (omy
1HTBId3Yd d1 BY 58! $.9b [€2m), 6.83 (4, J = 8.8 Hz, 2H), 7.05-7.07 (m, 1H),
7.10 (d, J = 8.8 Hz, 2H), 7.18 (d, J = 8.4 Hz, 2H),), 7.23-7.27 (m, 2H), 7.52 (d, J =
8.4 Hz, 2H).

[000453] Step 2

Same procedure as that of step 2 in Example 112 with the use of 4-{(S)-2-[(Z)-1-
prop-2-en-(E)-ylidene-5-(4-thiophen-2-yl-phenyl)-pent-2-enyloxymethyl}-pyrrolidin-
1-y1}-butyric acid methyl ester to yield the title product (450 mg, 80 % yield);
LCMS; 95%, EST', Calcd: 435.6;. Found m/z: 436.6, M+1); 'H NMR (400 MHz,
DMSO-de); 8 1.74-2.09 (m, 5H), 2.16-2.27 (m, 1H), 2.31-2.40 (m, 2H), 3.05-3.20
(m, 2H), 3.40-3.50 (m, 1H), 3.53-3.65 (m, 1H), 3.83-3.95 (m, 1H), 3.90 (s, 2H),
4.16-4.20 (m, 1H), 4.27 (dd, 1H, JI = 10.8 Hz, J2 = 3.6 Hz), 6.94 (d, J = 8.8 Hz,
2H), 7.10-7.13 (m, 1H), 7.20 (d, J = 8.8 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), .7.45 (dd,
J1=3.6 Hz,J2=12Hz, 1H), 7.51 (dd, JI =5.2 Hz, J2 = 1.2 Hz, 1H), 7.56 (d, J =
8.0 Hz, 2H).

177



iodide salt: To a solution of Exanple 66 (100 ng, O0.25
mol) in DMF (2 nl) was added K2C03 (50 ng, 3.5 mmol)
and then Mel (InL, 10 mmol) at O T. The resulting

m xture was allowed to warmto rt and stir at rt for 2
h. The m xture was poured onto 50 nL ice-water
solution and stirred for 30 mn. The solid which
formed was filtered, washed with water (2 x 30 nL),
and then dried over air to provide the title product)

' %pNS; 99% ESe Calcd: 378.5.6, found
[Odr??%‘:] g%é %f\/}k ); 1H NWMR (400 MHz, DMSO d6); 8
1.94-2.12 (m 3H), 2.25-2.36 (m 111), 2.98 (s, 3H)
3. 55 3.70 (m 2H), 3.90 (s, 2H)
, 4. @5 4.40 (m 2H), 6.96 (d,
/—92Hz 2H), 7.24 (d,
H) , QR ( h1='5.2 Hz, J2 = 1.2 Hz, 111),
7 61-7. 63 (m BFD 7. (dd, Jil= 2.8 Hz, J2 = 1.2 Hz,
1H). [000455] EXAMPLE 120 rs_
(R)-1-Met hyl - 2-[ 4- (4-t hi ophen- 3-yl -benzyl ) - phenoxynet h
(R)zi,i -mwengimqugg-thﬁ?hbﬂl bEﬁbSrl oPﬁHEtﬁ I g PolididiAt
in Wi

of ste 11 th exception of usi ng

iodigde s3if: Toa solutien of et élrootmaro 2p mmoNun DMF (3 mLiiwehe

ad“eﬂ? ORI > Smlol By oG Rl e

TesONBOIG e V8as:allEWe<1to7\©aI(mtp m stifl at88fot 290 Themmixtid, was

poGedsiing SR -t slgisang iged iy 307 T8¢ i Ehicy)

forﬂlg&ﬁl?s ﬁl't'ési'edsi vedhédnwith H)iter g. B850 (n(li,.),_ailg theB. Iﬁdéle&lbger&hi)tg L .14
oy gt 08 e 95 il S, ot g w8 D4t
m/z(7::i3Z|9;5 (1), Tt NAVR (4D0HE, DMISBEE); s 16029486k, Wb 21
(my18)), 298 &5, 1), |3@lzﬁo(Sb?éﬁ)z§|5§-3ﬂWe(m2Wétwls] 2Hy #0614 1 (us:

1@%)2322%4 g_gaé Rg\,ﬂdxyme?%ﬂr ?{gyr f f‘}g: %?I%ngg)’oo%f di {

= & Hel 2H)er7t51k(ddl yI] =52 81z, (59 1 2z, OH), 76107 53 (m, o7 80€dd, 1

J1=n%,%}ﬂ?§2§qg‘%_fz,'i|g). (4 N in dioxane,

J
J

[000455] EXAMPLE 120

(R)-1-Methyl-2-[4-(4-thiophen-3-yl-benzyl)-phenoxymethyl]-pyrrolidine:

Followed the same procedure as that of step 3 in Example 119 with the exception of

using 50 mg (0.3 mmol) Mel rather than 1 mL Mel to yield the title product ( 65 mg,

70%); LCMS; 98%, APCI'" Caled: 363.5, found: 364.4 m/z (M+1); "H NMR (400

MHz, DMSO-dg); 8 1.51-1.70 (m, 3H), 1.88-1.99 (m, 1H), 2.13-2.20 (m, 1H), 2.34

(s, 3H), 2.34-2.55 (m,1H), 2.91-2.96 (m, 1H), 3.74-3.79 (m, 1H), 3.88 (s, 2H), 3.90-
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2 m) at 0 C The m xture was allowed to warmto it
and stir at it for 16 h. The solvent was reduced to 1
nmL and ether (15 nmL) was added to this vial. The
resulting solid was filtered out and dried under
vacuo to yield the title product (35 ng, 85 %; LCMV5;
95% ES1 Caled: 393.3, found: 394.8. niz (M:l); 1H NWR
(400 MHz, DWMSO-d6);1H NVR (400 MHz, DMSO-d6); S
1.68-1.77 (m 1H), 1.86-2.04 (m 2H), 2.05-2.16 (m

3: 7 4 TP m
3.9 150 8 42 4 My 1ag B (B o D, 70 7=
21D, .B.5H£dd, IlHl,—Vl 6.29Hz,(JQ?,= 12 Hz} 760H262 @)3H)77.04 (ddjl 1 H, J==
0 2H), 7.15 (d, J = 8.8 Hz, 2H), 7.63 (d, J =
2'%.*%{ I%Ifhﬁm: [000457] EXAMPLE 122 CO0T3 ~ [000458]
Step 1:
4-( 3- thlophen benzyl ) - phenoxynet hyl ] - pyrrolidin
[0@&%6 d2hcid tert- butyl ester: Followed the"
same procedure as-that of step 1 in Exanple 107 with
t he use of (S)-2-[4-(4-iodo-benzyl)
IRV yI] pyrnnm|d|ne | -carboxylic acid tert- 179
4 mmol ), thiophene-3-boronic
I I) to afford the title product,
(1300 ny, 74 0 H NVR (400 MHz, CDC13); S 1.47 (s,
9FD 1. 79 2 08 (n1 4FD 3 . 26-3. 44 (n1 2H), 3.70-3.95

n} }—%) 03- 4.18 2H)
(S2- 14t dsé)epﬁ(l)-phynovmfﬁlye]dpyryohdlse 0 wzomvlalrwmgh( d,

cori'tame@a g)h'ﬂ?on &Z%)g (Z 18&% ;Leé&cyﬁf&hyﬁ'}pynoﬂdlig 1(&1'b6;(yh§ aCQd
terf- s;tylzes[eﬁ(qosngm bm:mﬂ) mmm CiporuseBecHIC] ¢pia diokatin

2 W BT e SRR BB i inyS Wimp i P R 4B RS ©
sol@&)t-w%s Ee@u{:é&il-tbhl lﬁbm&l:tha’tf(zy En)Lt) pdagaar:enrf@?d%hh mHerrsduntdign
1 C er u ester
solihgis oG s it e ey v enite e Gleonior 68 Togs 55 %)
LOMNB5%, 880 CA&H 398:3] fotlnd: 3998 Sn/z (WRURA HNAIR 48 WD Z;
1\51%1(11 . IH NVR (400 Mz,

DMSO-ds); "H NMR (400 MHz, DMSO-ds); 6 1.68-1.77 (m, 1H), 1.86-2.04 (m, 2H),
2.05-2.16 (m, 1H), 3..14-3.23 (m, 2H), 3.84 (s, 2H), 3.83-3.89 (m, 1H), 4.07-4.11

(m, 1H), 4.20 (dd, J7 = 10.4 Hz, J2 = 3.6 Hz, 1H), 6.90 (d, J = 8.8 Hz, 2H), 7.01 (d,

J = 8.0 Hz, 2H), 7.15 (d, J = 8.8 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H):

=t

()

[000457] EXAMPLE 122

[000458] Step 1:

(8)-2-[4-(3-thiophen-benzyl)-phenoxymethyl]-pyrrolidine 1-carboxylic acid tert-
butyl ester: Followed the same procedure as that of step 1 in Example 107 with the
use of (8)-2-[4~(4-iodo-benzyl) phenoxymethyl]-pyrrolidine-1-carboxylic acid tert-
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DVMBO-d6); S 1.66-1.76 (m 1H), 1.86-2.02 (m 2H),
2.07-2.16 (m 1H), 3.15-3.24 (m 2H), 3.83-3.93 (m
1H), 3.90 (s, 2H), 4.04-4.09 (m 1H), 4.21 (dd,
J1=10.8 Hz, J2 = 3.6 Hz, 111), 6.92 (d, J = 8.4 Hz,
2H), 7.20 (d, J = 8.4 Hz, 2H), 7.22 (d, J = 8.0 Hz,
2H), .7.51 (dd, J1 = 4.8 Hz, J2 = 1.6 Hz, 1H, ),
7.60-7.63 (m 3H), 7.79 (dd, Ji= 2.8 Hz, J2 = 1.2 Hz,
1H): [000460] EXAI\/PLE 123 r CCH N/ 0O"J

0 ep
bury 5385 B R Rl iselengr-bousnls ¢ GRONESE SERIPI2 pyr
affahltnis t[t&rﬂrodiﬁt lWoBOPIThE; 7436); dHtN!MIR (300 yinesm{rh) ga 4a &5
whi ch contal ned a su (?Tensn on S)

O] 3 - DR T et 2913 4ot 20Ds ST E08 (Dol D2 PR.(6 250 o 03-

|
4. 1%&# 21*?%)’2%2 @‘a‘ﬁ Bh 1@52 kl)U)Q% J%-l g 0 H‘HTQH 7.1?(;()aplgﬁd8.mﬁz,(ﬁﬁ,

736f7L41t(m,ﬁP1hl7t§ﬂ(d bh@dbﬁzrﬂé‘l)(?,l ng, 1 5 eq) in toluene
(5 nm.) was added sodiumtert-butoxide (47 ng, 0.5
mol) at 0 C and flashed with argon. The m xture was

[008439Wetdp 20 warmto 180 it and stir at it for 48 h. The

TR Ry gt ety s S Rinded iR

sal@ rmﬂmwed kiR)seins proRedurvastherbs sivp2in Bakeple(187 XvithGhérhde, of
brine (20 m) and dried over anhy., Na2SO4. The, sol vent

(S)vea%* 63 Bep- WﬂP‘Pb%HWP%Y%‘BM?W%%C%‘P%@&P’(S‘d&‘é‘t
but?f@s?cli’ f(lg‘r@g nﬂ%i Binkrh 61§l tYieRithd Hife prQ&Jct f(ﬁﬁﬁﬂg,%%mmsap hy

e title product

98%4BRN", Galed: 349551 Byundgr/z; 360. «@5  OViF1); EHM (@QOMHZ 4H) |
oudys 33l A 00202 1 48,207y Gu i Do
(m,21)53.33-B103((m, 1HAH)20 (&01194@2]4-48059@:1 4AH), 4.21 (dd, J1 =10.8 Hz,
J2=13.6 Hz, 1H), 6.92 (d, J = 8.4 Hz, 2H), 7.20 (d, /= 8.4 Hz, 2H), 7.22 (d, J = 8.0
Hz, 2H), .7.51 (dd, JI = 4.8 Hz, J2 = 1.6 Hz, 1H,), 7.60-7.63 (m, 3H), 7.79 (dd, JI =
2.8 Hz, J2=1.2 Hz, 1H):

[000460] EXAMPLE 123
CIH
\)No/\@

~ [000461] Step 1
(S)-2-|4-(4-Morpholin-4-yl-benzyl)-phenoxymethyl]-pyrrolidine-1-carboxylic
acid tert-butyl ester: To a 25 ml. vial which contained a suspension of (S)-2-(4-
iodo-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (250 mg, 0.5
mmol), morpholine (45 mg, 0. 5 mmol), Pd,(dba); (15 mg, 0.5 eq) and tri-tert-butyl-
phosphine (31 mg, 1.5 eq) in toluene (5 mL) was added sodium tert-butoxide (47

mg, 0.5 mmol) at 0 °C and flashed with argon. The mixture was allowed to warm to
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4-{4-14-((S)-1-Pyrrolidin-2-yl met hoxy) - benzyl ] - phenyl }
-norpholine: To a 20 nL vial which contained a
solution of (S)-2-[4-(4-norpholin-4-yl-benzyl)-
phenoxynet hyl ] - pyrrolidine-1-carboxylic acid
tert-butyl ester (100 ng, 0.2 mol) in dioxane (1 ni)
was added HC1(4 N in dioxane, 2 nL) at 0O T. The
mxture was allowed to warmto it and stir at it for
16 h. The solvent was reduced to 1 nL and ether (15

. . . . i
rt it BORER b dinde Vol ponrb b TR HIL (8ol btultfiF ama,
thep extrhgtetd WitOESAC (3@ 3WmL ). OMS;cofbed bhiyatizl laytrs wes 2vaShed

with S48 (5% 30 ) boog G s oS0 s i e St

wasltbijoveBuitfer 3aciié td obtaift e crode/product Hh(cMiwak ?(i'biﬁed By difica
.91 (d,,J = 8.4

dd, .J1=10.8 Hz = 3.6 H, 1 6 :
el qusdh Fgmatography f‘ha%’éﬁb the title e@éeet]'?)l Bmgri76)2 H NMR (400
MHA 0P#84] 5 Pl 79-2. 08-3. -

(- 2-?]41-(4?%2’2??’&i 7r19-219§/fmb4e 23/I0§-3p]]?e(ﬁlé>‘(ly ,%.%6}/?]44_1 S)r}’r ro
2H), BJ0re9] uaito%93-#d 8 i 2H), 684t(dplit I8 Iz t4E), 7.6517110\(mgl
4g).he same procedure as that of step 1 in Exanplel23

Mth the use of

(S)-2-(4-iodo-phenoxynet hyl)-pyrrolidine-I-carboxylic

j ert-butyl 181 ester (250 ng, 0.5 mmol) and
[""g‘g@i%% (45 ngy, 0.5 mml) to afford the title

4-{414[43-((8%varf'dlmh-lZEy,lm%o%}bﬁﬂy%ﬂﬁeﬁ%ﬂ%%olﬁ%@zg |_r|1)§,

. 1.46 , 9H), 1.79-2.08 4 i
viakwhich (qui?i‘n%_‘?ﬁ sojytjon of (@@-@%@nemhowzyl—m@alm. 20 (m
R T
dioxgde (1 prdo Oves BdegtR@ (2 N in dioxane, 2 mL) at 0 °C. The mixture was
<= 4= (4= i di Dwel-Md,- - ph hyl ] -

oSl ety ' AR R 36 . SR R Lok €
ethq;r;(bi:nﬂx) meas addeti hathisofials ttegregnlinng solid Wae filterkdwut dhdfdieduse
“nd%’éﬁ“z‘? foyvield the tifq mipdpct (A me&026% \ LOMSH GRS Th Frledpy r 1 o

2.5, 4 c3y3bop )¢ 'R GIMR s 0.2
2 0 TR (R0 M D 008 LS8 T s
1H)p 364¢-2.02 (m, 2H), 2.04-2.14 (m, 1H), 3.05-3.24 (m, 4H), 3.73-4.12 (m, 10H),

4.19 (dd, J1 =10.8 Hz, J2 = 3.6 Hz, 1H), 6.91 (d, J = 8.4 Hz, 2H), 7.20 (m, 6H):

[000463] EXAMPLE 124

[000464] Step 1
(8)-2-[4-(4-Azetidin-1-yl-benzyl)-phenoxymethyl]-pyrrolidine-1-carboxylic acid
tert-butyl ester: Followed the same procedure as that of step 1 in Example123 with
the use of (S)-2-(4-iodo-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl
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APCl }, Calcd: 322.5; Found mz: 323.8, (Mt1l); 1H NMWR
(400 MHz, DVMSO-d6); S 1.66-1.76 (m 1H), 1.84-2.14
(m 4H), 3.15-3.28 (rn, 4H), 3.72-3.78 (m 2H), 3.82-
3.9 (m 1H), 3.85 (s, 2H), 4.08-4.12 (m 111), 4.21
(dd, J1=10.4 Hz, J2 = 3.6 Hz, 1H), 6.90 (d, J = 8.8
Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H), 7.00-7.25 (m 4H).
[000466] EXAMPLE 125 CI O N | N [000467] Step 1:
(R -2-14-(4- Pyri di n-4-yl - benzyl) - phenoxymat hyl ] - pyr r ol
S
eﬂér%%% e@???g Vi a%% (4% g{gb ? al ne ?Oaéfgcﬂrg theeﬁlstﬁ‘3 Qdu{&;
(10() Bg; 36 P4): (‘H—Nmﬁc(«bmmm ¢DCly); 8 1.46 (s, 9H), 179-2 08 (m, 4H),
henoxynethg i rrolldlne | - carboxyllc
2. Bk T G S GrotiD, Age- o7 mnfdDy 4 D-430 (i, 1), 6.38
«, mers AﬂH&ezH) @@awu& @@'}ﬂ: 91151@ 0B, P=8 B! ), 7.06 (d,
adi u acetate 05 mmol )’ “and tr| phenyl
gi‘io%lﬂhene (30 ng, 0.1 mml) in DI\/E (5 mL) was added
pot assi um car bonate (100 ng, 0.7 mmol ), ethanol (0.05
m.) and water (0.05 nL) at it The tube was seal ed and
(000465 Btsp 2re was allowed to warmto rt and stir at rt

©gifctRl Ey-heSanBap 5Bl Byrtpnd Ryafise shrfls.

saltpBoli®dedxhe @ani’d);ﬁ'ocﬂduteme thanbfitepsDin Exapile d2B8Iwith €t use of
racted with Et 3 X 38@{?) The conhbi ned orq(l;anl c
Ry~

() Bl | R DRy olidine-Irgesbobic #id et
butf(l?theﬂ'tQS mah firo®to GRS tha GhY ﬁran@cS@ﬂ mgl 8§ %’)0 Inavs; o

renmoved in vacuo to obtain t e cr ude pr oduct “whi c’h vvas

APGL ColrdB28y5; Boundaw/zidB.8, (MAbh 'EHNMRa400 Ml PMSO k), 6r d

LT A0 L b gpf) Ths-398 bgrnt kS 6%3?9%?-44

3.91 (m, 12E)) 3.83 (< QH3.40-4.12 (m,1IH)) 4.2B(&( J{ s,102H)z, J2 = 3.6 Hz

W72 i S L gty ;0

Hz, 2H), 7.56 (d, J = 8.4 Hz, 2H), 8.63 (d, J
[000466] EXAMPLE 125

SRS

C
— ""”/EN)

[000467] Step 1:
(R)-2-{4-(4-Pyridin-4-yl-benzyl)-phenoxymethyl]-pyrrolidine-1-carboxylic acid
tert-butyl ester: To a 20 mL press resistant vial which contained a suspension of
(R)-2-[4-(4-i0odo-benzyl) phenoxymethyl]-pyrrolidine—l-carboxylié acid tert-butyl
ester (200 mg, 0.4 mmol), pyridine-4-boronic acid (110 mg, 0.8 mmol), palladium(IL)
acetate (10 mg, 0.05 mmol) and triphenyl phosphine (30 mg, 0.1 mmol) in DME (5
ml) was added potassium carbonate (100 mg, 0.7 mmol), ethanol (0.05 mL) and
water (0.05 mL) atit. The tube was sealed and the mixture was allowed to warm to
rt and stir at rt for 30 min and then was heated to 98 °C and stirred at 98 °C for 16 h.
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= 6.0 Hz, 2H): [000468] Step 2:

4-{4-[4-((R) - 1-Pyrrolidin-2-yl nmet hoxy) - benzyl ] - phenyl }
-pyridine hydrogen <chloride salt: To a 20 niL via

whi ch contai ned a solution of (8)-2-[4-(4-Pyridin-4-

yl - benzyl ) - phenoxynet hyl ] - pyrrol i di ne-1-carboxylic
acid tert-butyl ester (65 ng, 0.15 mol) in di oxane
(1 nm) was added HO (4 Nin dioxane 2 nL) at O T. The
m xture was allowed to warmto rt and stir at rt for

AP oabl B St W FEHRY 20 B o St ol

exttactedevigdBi@Ac (3ardd mk). dthiecombinead otgam,mlmyeds wre vxtashddevlth

wa%%géjg’fsb Ejga%agl uine &Q?gL% L%%E(B %7 34 APCI + #&solvent

wabMofove6 jn vdtud tcﬁ@:ta.ul tbeGridprddus wﬂlcﬁ 4va3 g@riﬁe(cmy stlida gel

flad cgleore%togrzm sl Ubtﬁaﬂti@preﬁ?ct ii@o mg, 69%); iR 000
M}iz?@%)éh)lb')l 47qs 9)3%(13'79 -9.08 (xﬁ I%) kizg7. ?rh'l (m72I¥)?‘3(7? C?.9kJ(ﬁ1:,
1H$ 359}(5,, 2}@114 04- 4320;@ zﬁ) 6826 86 (@0, I-Z»IH) zinld, J8 B8 HzRH) =
7.2? & JE 3]42}@ 355,29984@1?} W 1786 @, 7 D Ml B, 8.63 (4,

= Rz 2Z2H)- (4- Pyri di n- 3-yl - benzyl ) - phenoxynet hyl ] - pyrr ol
i di ne-1-carboxylic acid tert-butyl ester: Foll owed
the sane procedure as that of step 1 in Exanple 125

[ommsﬂ Stcpe: use of pyridi ne-4-boronic acid (110 ng, 0.8

to afford the title product (100 , 60 9%; 1H
4~{NM’<( owahd@Eilesqethm}bmye]sphm}-pmdme Bydyegqom

chlﬁﬂ}ie szﬁt %g a 2@ Tﬂ@?%lgéﬁ_%ﬂéﬁ%%g (1("%‘%%4'@1’%&% 3

yl- Uenzyls-phenqzcymzﬂhyﬂ-p?rr@mm carbﬂxsﬂlcwcidztprt-w)y;l esterd85 he37
o:$ B8 St Bl b B,
mixtifje:was allowed to warm to rt and stir at rt for 16 h. The solvent was reduced to
1 mL and ether (15 mL) was added to this vial. the resulting solid was filtered out
and driedin vacuo to yield the tifle product (35 mg, 80 %); LCMS; 97%, APCT",
Calcd: 344.5; Found m/z: 345.8 (M+1); 'H NMR (500 MHz, DMSO0-dg); 6 1.66-
1.76 (m, 1H), 1.84-2.02 (m, 2H), 2.06-2.15 (m, 1H), 3.14-3.26 (m, 2H), 3.87 (br,
1H), 4.00 (s, 2H), 4.09-4.19 (m, 1H), 4.21 (dd, J1=11.0, J2=4.0,1H), 6.93 (d, J = 8.5
Hz, 2H), 7.23 (d, J = 8.5 Hz, 2H), 7.45 (d, J = 8.0 Hz, 2H), .7.94 (d, J = 8.5 Hz, 2H),
8.27 (d, J = 6.0 Hz, 2H), 8.89 (d, J = 6.0 Hz, 2H):

[000469] EXAMPLE 126

L
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[000471] Step 2

3-{4-[4-((R)-1-Pyrrolidin.-2-yl net hoxy) - benzyl ] - phenyl

}-pyridine: Followed the sane procedure as that of

step 2 in Exanple 125 with the use of

(8)-2-[4-(4-Pyridin-

3-yl -benzyl) - phenoxynet hyl | - pyrrolidi ne-1-carboxylic

acid tert-butyl ester to yield title product (35 ng,

80 % ; LCVS; 90% ES1+, Calcd: 344.5; Found niz:
[0(%104'50] eplI\/H) 1H NWVR (400 MHz, DVMBO-d6); 8 1.66-1.76

1% 1.84-2.02 (m 211), 2.05-2.16 (m 1H),

(R)B-Zé[&(t&l’?ﬁd{lm;-ylZ-bk:nzyB-—ﬁ%n()bfmeﬂiiﬂr)p,yr&lﬁﬁleGIS-car%Uiyhc acid

4.19-4 8 O
teri@’u@ ﬁ,ter 7£7 %vrq?) thg] sameg)rgceprzre a% % g%stggl {ndExagnple
thdéi?sz g?ﬂé‘_{)ndfdéneh-%&ohﬂ} acill %519(7 m@ d)'lg mﬁ(ﬁ) 1}:90 atof® th% tﬁl% p('d'ﬂlyﬁt](il'%o

i 3 3 NN COB AT oy D8 795,08 (oo ) £ -
3460, 949 %ef%& tn{ i), B9 L 5,01 Ao R ABBL5.96 Y

tion of

2EDIEI) F €B-HHE IRy 7 ARyl S 8.084) AHNTS 3137 (3, 115, TaDl7.99n

YRS MU TR A e

1Hd | owed to warmto rt and stir at rt for 6 h. The
m xture was poured onto 50 nlL ice- water solution and
extracted wth CH2C12 (3 x 30 nlL). The conbi ned
[00042ANS & bayers were washed with water (2 x 30 nL) and
bri ne 5 and dried over anhy. Na2SO4. The sol vent
3- {Mé-(ﬂ%)rﬂavwo ﬁwéﬂlmethmm-ph@yb}rmm oBeltawedithe h

sl U e S RS0 0F009 P
3-8Hefzylinhehoxyastigil - potdlidineslechrbooaylit hed retbutgltesfer to yield

itk BOUE s e Ra%ay: 1oV 90% BSL Colo 3445 Fownd iz i
(M+¢ﬁf meR @008 Mz, VB O-d3) Y 66e1317@(m 1 £.842 0Py

contai ned a suspensi on of b%l nm nera

2. Oérq i (BB 19, 3.15-8.2miwsy JH), A- 81, {HD 3rf5L6)(Sv95}9 4detl12 (ma 1H),
4. 19@2&%‘&{ 141), 8 EEP=B. A #2491 22 (d, J = 8.0 Hz, 2H), 7.38 (d, J = 8.0
Hz, 2H), .7.73 (d, J = 7.6 Hz, 2H), 7.75-7.83 (m, 1H), 8.42-8.49 (m, 1H), 8.69-8.74

(m,1H), 9.05 (s, 1H):

[000472] EXAMPLE 127

[000473] Step 1
(4-Iodo-phenyl)-(4- hydroxy-phenyl)-methanone: To a solution of (4-iodo-
phenyl)-(4-methoxy-phenyl)-methanone (1.7 g, 5 mmol in CH,Cl, (20 mL) was

184



1 mol) at 0 T. The mxture was allowed to warmto rt
and stir at rt for 30 mn then cooled to O C. To this
reaction mxture was added (R)-2-(tol uene-4-

sul fonyl oxynet hyl ) -pyrrolidine- 1 -carboxylic acid
tert-butyl ester (400 ng, 1.1 wmmol) at 0 T. The
resulting mxture was allowed warmto rt and stir at
rt for 30 mn and then was heated to 95 C and stirred
at 95 Cfor 16 h. After cooling to rt, the mxture

add&??BPQi‘SrBﬂ Pf‘{gﬁir%,m t Odl-fzgtlzrﬂ‘@tt-% o8, 04rH$ feemtlﬁgﬂnitmesnas

utlon Wwas for 300mn.
allowed toowanin tolt dndrstipat rivEe 6fh. ll‘h@medum was Pdmleé dntorH0only Ipeal r

watp et Eipghd siisd Wb GRESIE 0 18 oqipll ool Wl
werd wasted &nﬂa&va(tm (2 Z20,mB) zﬁﬁ-b#mé) o mL) injﬂ) (driéd OverdanBA (m
Nazgg?sf 7T1Eq)so?anLw%s rgrgqp'gedz i} H)acuofo ggt(a.v(rbthe grude Ero&uctp&luéi!}z\yﬂs

pun[ﬁ@@ B¢ fedystaliAtich from acetone- EtOAc-hexane to prowde the title product
(4-1odo-phenyl)-[4-((R).-1-pyrrolidin-2-yl methoxy)-phen

(148, S whigh aves dirgegdlyised for ghe Agxestepahi ch cont ai ned a

solution of the product fromstep 2 (25 ng, 0.05 mmol)
in dioxane (1 nL) was added HO (4 N in di oxane, 2
[00047] Step® T. The m xture was allowed to warmto rt and

® 3 e padbetBnHheR o hnaf pVighHRa-(FRHRAR dof drdT
butybstert Tog 25ahl siahavhichichhteinedia susperssivh of / Na¥ (60% itemineral

T R S T L R e A

4 D00, WhE miBMeWAGliowsd tb. VValm]to &Qn(l@hr atl’f‘ﬁor 30 min then
m 2H), 2.10-2.20. 1H) .30 (m

cooéidbto2 0 %C 8’80 @{;a?tpﬁn mipgure was giglg(jr(fg)72-(tﬁ%ue11q=ﬁ 4 38 (dd,
sulf%&glo%e%lg}ﬂz dmezl éartl_%ayh% E%ld teft- ﬂ*nﬁyl(egter §400 r§g,51 1HZ
mmphjat 0 7C.9Bhg msulungm&t@re pras allotyed wz[rgooztm]d SEXM\IPECE 3@218110
andthen Wit Heatb® B957Q ands@Pred at 95 °C for 16 h. After cooling to rt, the
mixture was poured onto 100 mL ice-water solution and this solution was allowed to
stir at 0 °C for 30 min. The solid which formed was filtered out, dried through air to
afford the title product (280 mg, 60 %); 'H NMR (400 MHz, CDCl); 8 1.47 (s,

9H), 1.82-2.11 (m, 4H), 3..30-3.48 (m, 2H), 3.85-4.05 (m, 1H), 4.07-4.30 (m, 2H),
6.96-7.25 (m, 2H), 7.47 (d, J = 8.4 Hz, 2H), 7.77 (d, J = 8.8 Hz, 2H), 7.83 (d, / = 8.4
Hz, 2H):

[000475] Step 3
(4-Yodo-phenyl)-[4-((R)-1-pyrrolidin-2-ylmethoxy)-phenylj-methanone: To a 20
mL vial which contained a solution of the product from step 2 (25 mg, 0.05 mmol) in
dioxane (1 mL) was added HC1 (4 N in dioxane, 2 mL) at 0 °C. The mixture was
allowed to warm to rt and stir at rt for 16 h. The solvent was reduced to 1 mL and
ether (15 mL) was added to this vial. The resulting solid was filtered out and dried
under vacuo to yield the title product (16 mg, 80 %); LCMS; 100% ESI" Calcd:
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(R)-2-[4-(4-Thi ophen-3-yl -benzoyl ) - phenoxynet hyl ] - pyrr
ol idine-l-carboxylic acid tert-butyl ester: To a 25
nmL press resistant vial which contained a suspension
of

(R -2-[4-(4-10do-benzoyl ) - phenoxynet hyl ] - pyrrolidine-
-carboxylic acid tert- butyl ester (250 ng, 0.5 mmol),
t hi ophene- 3-boronic acid (130 ng, 1 mmol),

pal | adium(11) acetate (20 ng, 0.1 mml) and tri phenyl

RS BRAFAR: 40 M L FEMR b Mo Grduit P o iy

1}Bﬁﬂ8M06(m(2lH)ml)10&t2(T(&n 1H)es. wbeow 2}$)egl9ed;mt1m

lowed to stir and th

s el b 38 68 s iodts o7 s 9B 3 Tk 16 $,5 o o

2HYOPAS (@007 5 Hy, 210E £ mag @nj o
ngce vv(aa?er sol utzl}?n72§1§id%e%m§x?§zg?eﬁev{tr§ Et OAC (3 X

30 nL). The conbi ned organic |ayers were washed with

[mﬁﬂﬁarEkgd%Pﬂﬁﬁi§3 and brine (20 nL). and dried over

. Na2SO4. The solvent was renoved in vacuo to
obtaln the crude product which was purified by silica
gel flash chromatography to afford title product,

0 ; 1H NNQN(4OO MHz, CDC13); S 1.48 (s,

7 3..30-3.48 (m 2H), 3.87-4.10

03@ R 2H), 6.98-7. (m 2H),

s#42-7. 48 (m 2H), 7.)58%7.60 (m 1H), 7.70 (d, J =
8.4 Hz, 2H), 7.80- 7. m 4H): 186 [000478] Step 2:
[4-(( R) -1-Pyrrolidin-2-yl met hoxy) - phenyl]-(4-thi ophen-
3-yl - phenyl ) - met hanone, hydrogen chloride salt: To a

[mﬂﬂ7ﬂLSwpal mhich contained a solution of the product

nmmol ) in dioxane (2 nL) was

(R)aé—g‘é&‘? h@ﬁpban- ylwbeawbawnozymﬁﬂy l-pyrrplidinetireanboxylis o

acM&ﬁrtﬂHtﬂVé@Qr't @0 WA TAT Breks RGGtaRvidl v@fxc}féonfa%edja(ss ngenggﬁ

sol vent  was reduced to 1 nL and et her
of et @doawbgnzoyladphenmemp@yu+pwrrngdmg~b+cad>om$ 4oid tegr ed

s G AR LA o g
paliiﬂdmfn(ﬁa dceTatg m’e?g, Olll—mmgﬁs%mi @tphhi phoplid (46 ng,lszs
o 5 B0 ey W oot et o g gingeh neL
(1 LD atdzwatd)l mI7). at &. (The tube Was2edtd andhhe mfxtR3-was allowed to
stir at rt for 30 min and then was heated to 98 °C and stirred at 98 °C for 16 h. After

cooling to rt, the mixture was poured onto 200 mL ice-water solution and then

extracted with EtOAc (3 x 30 mL). The combined organic layers were washed with
water (2 x 30 mL) and brine (20 mL). and dried over anhy. Na;SO4. The solvent
was removed in vacuo to obtain the crude product which was purified by silica gel
flash chromatography to afford title product, (130 mg, 60 %); 'H NMR (400 MHz,
CDCl); 6 1.48 (s, SH), 1.81-2.10 (m, 4H), 3..30-3.48 (m, 2H), 3.87-4.10 (m, 1H),
4.10-4.30 (m, 2H), 6.98-7. (m, 2H), 7.42-7.48 (m, 2H), 7.58-7.60 (m, 1H), 7.70 (d, J
= 8.4 Hz, 2H), 7.80-7.84(m, 4H):
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57 (m 2H), 7.78-7.87 (m 7H): [000479] EXAMPLE 129

7.57 (
O 1 C]\I
4-((R) - 1-Pyrrolidin-2-yl met hoxy) - phenyl ] - (4-thi ophen-
-phenyl ) -nmethanol: To a 25 nL vial which
ont ai ned a sol ution of
[4-((R) -1-Pyrrolidin-2-yl net hoxy) -
phenyl ] - (4-t hi ophen- 3-yl - phenyl ) - net hanone, hydrogen
chloride salt (15 ng, 0.04 mol) in EtCH (2 nL) were
H4 (8 ng, 0.2 mmol) at 0 C. The reaction
[Oomgf%t was allowed to warmtort and stir at rt for 16
[4-(ﬁ{}-h@’mrmdi§iqsbwlmethmxyt)@htﬂyh]ﬁ@-tlilophanai-ylf-pmb'l)t-meﬂlaam,
o czlg(lrf;gclielns%g 35 m%‘fal %&%.léﬁl ntame@A %ol g\éon ?%tg Wgn%t)duct

organic layers WEr & Washe
fronx &4@p M(SO mlgr 0.0 ennfdlPindigxane 2 mil) wasladied HC1 (4 Woh diskane, 2

S he sol vent, was renoved under va tain
L 50 e TSGR SRR 5 WA Bl 14 S 2 e e
solvfema&is xemcear&i DAL A4AA ¥tHep gﬁfrﬁpy dag du@ed folthis iabr Tﬂélt“ehulﬁﬂé)
% ; LCMS;. 75% ES1 Cal cd; 365.5, found

solidgas ferehpotnd i dpaacr xEwOMRE bty aw;luctmmggswa»s
Lcr(zlxﬁl 9%%352?&1& %gé’% folhd AP 364. 3{1615%)3 (éﬂ)l:ﬂ\?—lzg o

.
0:
(
|
t

[
3-
c

4.00 (dd, ,
DMSE)de):5 7.81-287 (a5 4H)L B)26- 54@011 (@), 405 48.0$mHﬂ,'1), 2120-4.25 29

(. Y 246 ol 1. Fop 2 02 £ 8ed e 1 & F 2 i, 753y

7.5B(ch, 26, 7.28%7.87 (PAAB0] EXAMPLE 130 0-010 O N S
[000481] Step 1 4-Thi ophen-3-yl-phenol: To a 25 nL
press resistant vial which contained a suspension of

[ompmggqbg(zzo ng, 1 muol), thiophene-3-boronic
acid (128 ng, 1 mmol), palladiun(ll) acetate (20 ng,

0.1 nnDI) and triphenyl phosphene (60 ny,

o)
o/""']:N)

[4-((R)-1-Pyrrolidin-2-ylmethoxy)-phenyl}-(4-thiophen-3-yl-phenyl)-methanol:
To a 25 mL vial which contained a solution of [4-((R)-1-Pyrrolidin-2-ylmethoxy)-
phenyl]}-(4-thiophen-3-yl-phenyl)-methanone, hydrogen chloride salt (15 mg, 0.04
mmol) in EtOH (2 mL) were added NaBH, (8 mg, 0.2 mmol) at 0 °C. The reaction
mixture was allowed to warm to rt and stir at rt for 16 h then was poured onto 15 mL
ice-water solution and this solution was extracted with EtOAc (3 x 10 mL). The
combined organic Iayers were washed with water (2 x10 mL), brine (10 mL) and
dried over anhydrous Na;SO,. The solvent was removed under vacuo to obtain the
crude product which was purified by silica gel flash chromatography to afford the
title product (20 mg, 65 %); LCMS; 75% ESI' Calcd: 365.5, found m/z: 367.1
(M+2); "HNMR (400 MHz, CD;0D-d,); 8 1.39-2.05 (m, 4H), 2.90-3.05 (m, 3H),
3.45-3.55 (m, 1H), 3.88-3.92 (m, 1H), 4.00 (dd, J1 =9.6 Hz, J2 = 4.8 Hz, 1H), 5.74
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0.25 mmol) in DME (10 nL) was added potassium
carbonate (400 ng, 2.5 muol), ethanol (0.25 nlL) and
water (0.25 nL) at A The tube was seal ed and the

m xture was allowed to stir at rt for 30 mn and then
was heated to 98 C and stirred at 98 C for 16 h.
After cooling to rt, the m xture was poured onto 200
m. ice-water solution and then extracted with Et OAc
(3 x 30 nL). The conbined organic |layers were washed

(s, \ﬁ{z‘r an J—(%%%%Qapgl VG%%@?%&@@D ﬁlﬁ?%g’

74067 4for@i2B1)) @.5647\59emp LY T80 (W s8 485, 2EDuri fi ed by
silica gel flash chromatography to afford the title
product (130 ng, 70 °/<); "H NMR (400 MHz, CDC13); 4.70

[odoas%lbkmxﬁpﬁmioﬂ J=6.8H, 2H), 7.31-7.3 (m 3H),

, J = 6.8 Hz, 2H). [000482] Step 2

(R -2-(4-1odo- phenoxymat hyl ) - pyrrolidine-I-carboxylic

acid rt(-)but | esterg To a 250 ni flask which

cont pensi oy of NaH (60% in mneral oil, 500
) J ol ’ P nm.) was added 4-i odo- phenol

s1(200 ng, 10 nmol), 0 C The mxture was all owed

to vvane tort and stir at rt for 30 min then cooled to
To this reaction m xture was added

| uene- 4- sul f onyl oxymet hyl ) - pyrrol i di ne-
moﬁ%&]r%‘%&@l ic acid tert-butyl ester (3600 ng, 10 nmol)

4-TFHiogheh-3-yRpheénok Tota ZSQDD’S?GsyfeﬁlstJaﬁBwﬂaﬁ}néﬁ bsnegsbdgr m t o

and stir, at rt for m n and then was heated to 95

Susegf&%ﬂal ofs4-1qdpephegp! F30amg, 4 mmel).rihiophensr3-besemis agjd( 2§ mg,
1 nihé), rﬁanidaﬁxﬁ(m%et&e mf&ﬁg iy &nﬁﬁp&dfﬂxphégs? Iﬁlée (60 me, .

sol uti on and this sol ufion was all
0.2f spmal) inDME ﬂﬁ)enbb wagladdehl petassiom n%rbom(@p tmge 2&d out,

o) A USSR )
mixiwg w8 allgwédrio sttt atlr) for 30 ni2iy aRl thén wélﬂhea?dd)to 98 °C And stdped
at 4(8:1% t%}_q_d %4 gxi_éoolljgg_éorﬁ 6i(v3vg§ B?)ury orgtgn 20& |r_rlzL icZ—vaa?er
ol aad[tﬂen(eémmecpwhmmwsm;( YTheoebmedREdnd thydyr r
wel%I v!/a%iled with cv:v%{elb ?2 X 30 mL) and brine (20 mL). and dried over anhy.

Na;S0O4. The solvent was removed in vacuo to obtain the crude product which was

purified by silica gel flash chromatography to afford the title product (130 mg, 70
%); "H NMR (400 MHz, CDCls); 4.70 (s, 1H), 6.65 (d, J = 6.8 Hz, 2H), 7.31-7.3
(m, 3H), 7.48 (d, / = 6.8 Hz, 2H).

[000482] Step 2

(R)-2-(4-Iodo-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester: To
a 250 mL flask which contained a suspension of NaH (60% in mineral oil, 500 mg,
12 mmol) in DMF (50 mL) was added 4-iodo- phenol (2200 mg, 10 mmol), at 0 °C.
The mixture was allowed to warm to rt and stir at rt for 30 min then cooled to 0 °C.
To this reaction mixture was added (R)-2-(toluene-4-sulfonyloxymethyl)-pyrrolidine-
1-carboxylic acid tert-butyl ester (3600 mg, 10 mmol) at 0 °C. The resulting mixture
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acid tert-butyl ester: To a 25 nL pressure resistant
vial which contained a solution of the product from
step 1 (44 ng, 0.25 mmol) and the product fromstep 2
(130 ng, 0.33 mmol) in anhydrous dioxane (4 nmL) were
added cesium carbonate (300 ng, 1.5 mol) and

NN- di et hyl gl yci ne. HC1(25 ng, 0.66 mmol) at rt. The
reaction mxture was flushed with argon and copper
(1) iodide (14 ng, 0.06 mmol) was added. The vial was

was gg&ggw%%& fnd &99{& B2 30mth e \eﬁ%vamartsﬁq 93tc9fa C

er cooling ™ to rt e mxture was poured
stirremit(QSBG fot 16 e Aftert coolisgpiout, tfermixhate Was powed onttp 3000vak

oo VgL ting A0 s AP % lofrh s D £RS0RRE ol SR ©
whléﬂ_ﬂmamiw@b" filsledMet] drivd iy gh r fNaRBENthe Title produvta@480mms,
ed in vacuo to obtain the crude roduct V\@Ch was

60 ‘Vpl;Jr NM&R (490 MElz, D) 2 4144 € 9%%@ §apBY 3te -3 or d
o S04y O g L e

Hz, CBE13): S 1.48 (s, 9H), 181209(m 4H), 3..27-3.48
(m 21)i), 3.70-3.97 (m 1H), 4.02-4.21 (m 2H), 6.88-
7.05. (m 6H), 7.32-7.38 (m 3H), 7.52 (d, J = 8.8 Hz,

[000283) StdpQB00484] Step 4 (R)-2-

)3 oty br e P hen et gy rosgineri-SArhb =Yk, i

acummmtw&t& SFH MAS AN padssiat résimnp{rﬁﬁwmbh f:bxﬁﬁihe&i sumutﬁm
in _dioxane (1 nL) was added

of th(tq prwh@t &Q@rﬁéep 12(%9}& 0gp ngnet) andthe m%%ﬁ@%@y %ﬂ%?v%@
0. 33trgm é.ghlglgféﬁ'éus WMkadd (4'mBlwéb a(fld%ﬁ clﬁuﬁl carbdfate @%Qﬁg 1.5

nmL and ‘et her was added
mmb]) asd Nl,b&-ld;mémﬁglyemﬂﬂl R mailq. @6 maml)wést fIhe rescten muqture

v b T e B i o0

vial 3t séaléd\Yrid théretidn(miRthrdvivizs stiblea: 286G for $2 ]1 BBerkodling m
TN NI W N
extrﬁé’ﬂ:dlﬁith E@Oﬁ@ (A #20 ﬂ1L=}8Fh4: comibined brddaic laydds were wadldd, with 51

watgy@ x20 ng,)( @nne?ﬂ& mlL) ?&bég{%éy%u&@@zsm fhe solvent was

removed in vacuo to obtain the crude product which was purified by silica gel flash
chromatography to afford the title product (80 mg, 70 %); LCMS; 100%, APCI
Calcd: 451.6, found m/z: 451.6 (M); 'H NMR (400 MHz, CDCly); 6 1.48 (s, 9H),
1.81-2.09 (m, 4H), 3..27-3.48 (m, 2H), 3.70-3.97 (m, 1H), 4.02-4.21 (m, 2H), 6.88-
7.05. (m, 6H), 7.32-7.38 (m, 3H), 7.52 (d, J = 8.8 Hz, 2H):

[000484] Step 4
(R)-2-{4-(4-Thiophen-3-yl-phenoxy)-phenoxymethyl]-pyrrolidine-1-hydrogen
chloride salt 7a. To a 20 mL vial which contained a solution of of the product from
step 3 (25 mg, 0.06 mmol) in dioxane (1 mL) was added HCI (4 N in dioxane, 2 mL)
at 0 °C. The mixture was allowed to warm to rt and stir at rt for 16 h. The solvent
was reduced to 1 mL and ether (15 mL) was added to this vial. The resulting solid
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0 C _010 Sv [0004861 Step 1

4- Thi ophen- 2-yl - phenol : Sane procedure as that of step
1in Exanple ... with the wuse of 4-iodo- phenol (220
ng, 1 mol) and thi ophene-2-boronic acid (128 ng, 1
nmmol) to yield the title product, (130 ng, 70 %; 1H
NVR (400 MHz, CDCA 3); 4.73 (s, 1H), 6.85 (d, J = 6.8
Hz, 2H), 7.05 (t, J =4.0 Hz, 1H), 7.18-7.06 (m 2H),
7.49 (d, J 6.8 Hz, 211) [ 0004871 Step 2

oo e U0 & o RSP R N SHSLE Y gy

1001?, Ai;;]ceﬁ Qalod: 35313?; Sﬂnamltm/zi ﬁl.ﬂl(M)@ HHmnRg(moe Mlaz,mu%mid@)a

t t tep 1 (44 ny, 0.25

RS E AT T SR TR -ajma”‘%%x%a?ﬁwpi c
(bram)d4t®t4 133§nfs’1H)e§§§142(73( 018 6.98- @37 282! I ? é)%”;'bgd(hpng US

di oxane vere ad cesi um car bonat € ,
4H), 7551 rednl 7‘4 AnidFDIN7 190- e 3ntet, i), g1 Z0ddné=Bi1d121257.7§ (s, OHB6
mol ) at A. The reaction m xture was flushed wth
argon and copper (1) iodide (14 ng, 0.06 mml) was
[0064RF¢ EXANEPDE H1 was sealed and the reaction m xture
was stirred at 98 C for After cooling to it, the
m xture was poured onto 50 nL ice-water solution and
' Q| W iop was extropcted with EtOAc (3 x 20 .L).
DI né.\gam c hayers were washed with wat er (2
N -- )] and dried over anhydrous
Na2SO4. The sol vent renoved in vacuo to 190 obtain
the crude product which was purified by silica gel
flash chromat ography to afford the title product (70
[Oom]@p@ LCV5;, 100% APCl Cal cd: 451.6 mz, found:
451. M. [000488] Step 3
-T(hR)PhEn'[Mylf pl: Spine progedure astbaiofyiep gl Basmyplet. hyifh-the r r

use%I LIQB&Q phem ‘(’iz‘bgfﬁé‘, 1 mmol) and thiophene-2-boronic acid (128 mg, 1
mmol) to yield the title product, (130 mg, 70 %); "H NMR (400 MHz, CDCl); 4.73
(s, 1H), 6.85 (d, J = 6.8 Hz, 2H), 7.05 (t, J = 4.0 Hz, 1H), 7.18-7.06 (m, 2H), 7.49 (d,
J = 6.8 Hz, 2H)

[000487] Step 2
(R)-Z-[4-(4-thiophen-Z-yl-phenoxy)Qphenoxymethyl]-pyrrolidine—l-carboxylic
acid tert-butyl ester: To a 25 mL pressure resistant vial which contained a solution
of the product from step 1 (44 mg, 0.25 mmol) and (R)-2-(4-iodo-phenoxymethyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (130 mg, 0.33 mmol) in anhydrous
dioxane (4 mL) were added cesium carbonate (300 mg, 1.5 mmol) and N,N-
dimethylglycine. HCI (25 mg, 0.66 mmol) at rt. The reaction mixture was flushed
with argon and copper (I) iodide (14 mg, 0.06 mmol) was added. The vial was sealed
and the reaction mixture was stirred at 98 °C for After cooling to rt, the mixture was
poured onto 50 mL ice-water solution and this solution was extracted with EtOAc (3
x 20 mL). The combined organic layers were washed with water (2 x20 mL), brine
(20 mL) and dried over anhydrous Na;SOy. The solvent was removed in vacuo to
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chloride salt: To a 20 nL vial which contained a

sol ution of of the product fromstep 3 (25 ny, 0.06
nmol ) in dioxane (1 nL) was added HCl (4 N in di oxane,
2nm) at 0 C The mxture was allowed to warmto rt
and stir at rt for 16 h. The solvent was reduced to 1
mL and ether (15 nL) was added to this vial. The
resulting solid was filtered out and dried in vacuo
to yield the title product (20 ng, 90 %9; LCV5;, 93%

obiifithe G ftdet i BB By sicdch ﬂgﬁ iRy
affar 1he titke |96&RE (B rhign 60TkY; | L@wssmwaaﬂ( Caléjl; 48O/ br
le)“%gz 15 (m 1H), 4.20-4.27 (m 1H), 6.84 (d, J
nd 915tz M 96 (d, 3 =8.4, 2H), 7.02-7.12 (m 4H),
7.42 (m 1H, 7.51 (d, J =4.8, 1H), 7.63 (d, J
=g 4 2H). [000489] EXAMPLE 132 C'H OO0 O~ rN N.
[0 8@%4@5%’3Stép 1 ! r

(R)( fi)[4-?4-1mrobﬂexozsﬂ-9he§oxsyb attga}?mauymbﬁmudiﬁwyﬂﬂm rol

dine-1-carb lic acid but ester: To a 5 nm

dﬂﬁﬂés salf:d °r9e%q &l which coplained 2 celution atef the produetifiom sdep

3 A5 hp 20 8l mlbedy )StYO;cFﬂ@ W%}k}héd B gﬂgkﬁmgfﬁeéﬁ YUY

°C 5Theimixtwewap Adowdd)to av;m@b 5 apid i atyy, o1 676, Fhosolvenhwas

B 08 TR0

filtere® Gutrand ld)lediin \rat:uo ibhyeld emtﬂe@umducxazo g, 88 $o); | LGNIB 193 %,

ol 8T SRR MR R AT L
17@(&}91;91\3@52 outcn{ fziiﬁ zabs 9§8§nfﬁﬁ) Z%s*@z&{n}:m@% g to

m xturé was poured ontod e-\Wat'er
1H§so4 Qﬁ-ﬂdﬁ (mnbH), Ki20-627 (i 160, Bts(deX e8¢ 1 B 61%1(dw +R 4,

e N N R G Y e

over anhydrous Na2SO4. The sol vent was rermved in

W“&%ﬂ%%ﬁgﬁ% 212?1 crude product which was purified

ﬁ@/C.H

[000490] Step 1
(R)—2-[4-(4-0xazol-5-yl-phenoxy)-phenoxymethyl]-pyrrolidine—l-carboxylié acid

tert-butyl ester: To a- 25 mL pressure resistant vial which contained a solution of
(R)-2-(4-hydroxy-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (147
mg, 0.5 mmol) and 5-(4-bromo-phenyl)-oxazole (170 mg, 0.75 mmol) in anhydrous
dioxane (4 mL) were added cesium carbonate (300 mg, 1.5 mmol) and N,N-
dimethylglycine.HCI (25 mg, 0.66 mmol) at rt. The reaction mixture was flushed
with argon and Copper (I) iodide (14 mg, 0.06 mmol) was added. The vial was
sealed and the reaction mixture was stirred at 98 °C for 72 h. After cooling to rt, the

mixture was poured onto 50 mL ice-water solution and this solution was extracted
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chromat ography to afford title product (145 ng, 65 %.
[ 000491] Step 2

5-{4-[4((R)-1-Pyrrolidin-2-yl net hoxy) - phenoxy] - phenyl }
-oxazol e, hydrogen <chloride salt: To a 20 niL vi al

whi ch contained a solution of the product from step
1(75 ng, 0.15 mml) in dioxane (2 nL) was added HO (4
Nin dioxane, 2 nL) at 0 C The m xture was all owed
to warmto rt and stir at it for 16 h. The sol vent was

Mt\!}l@ggggﬁhgg(r) é]sLu] ting so: | a)rééi:ﬁ: I%Qrf ter evzaqgwa&%% fled
x20 mLy).deine (200mly) siddirted @ver anhEdeuS)Na.tSO4 (B8 sn];rpnmremoved
o Yt o e e, 3¢

chrﬂ:m&%g&pﬁ)ﬁ)to(afforcﬂhﬂe prad&ﬁ(PAsJ:ﬁg,(em %lH), 3.17-3.28 (m
2H), 3.77- 3.97 (m 1H), 4.11-4.18 (m 1H), 4.25 (dd,
JI = 10.4 Hz, J2 = 3.2 Hz, 1H), 6.69-6.83 (m 1H),

[0064§)ﬂ §’t3112(m 4H) 760(3 1H), .7.71 (d, J= 8.8 Hz,

[ 000492] EXAMPLE 133 Cf N (NLOA~)
5-{11\7[4{(RI b-é’ygwgg]n gyypetyoxy)-phenoxy]-phenyl}-oxazole, hydrogen

chl()ﬁhe Salt: Afo(a‘]zo%)'.t Q'fa?lw hyéo %@ Q% ﬂ1f1@£P ?é{gﬁﬁ'ﬂ_#o}n %é% ro

di ne-1 - car box aCI tert-

1(7t5 fes, Qdﬁémmlbqua@e &5 i) atas eddedtH@i (4N in diteang [2amIL38 0
°C. b ipbehfe AL Rlcd to.wam to 8 an i st o 46 by, The.spIvert sy

rediigedac il ehlt amrdt ethed (13 peaesdded 47 thfﬂgnalO The re¥Ultihg sl was
Gt 81458 RS PRl PRI e CHlraadct 659, Pufoaiolt gmb:
99% MHEAOEh1cPtIBB.42found m/z: 336.4 (M); ‘H NMR (400 MHz, DMSO-dg); 5
1.66-1.79 (m, 1H), 1.84-2.05 (m, 2H), 2.05-2.16 (m, 1H), 3.17-3.28 (m, 2H), 3.77-
3.97 (m, 1H), 4.11-4.18 (m, 1H), 4.25 (dd, JI = 10.4 Hz, J2 = 3.2 Hz, 1H), 6.69-6.83
(m, 1H), 7.06-7.11 (m, 4H), 7.60 (s, 1H), .7.71 (d, J= 8.8 Hz, 2H), 8.41 (s, 2H)

[000492] EXAMPLE 133

S Uaa GUN
Z N A, N
Q\,\j Oy

[000493] Step 1:
(R)-2-[4-(4-Pyrazol-1-yl-phenoxy)-phenoxymethyl]-pyrrolidine-1-carboxylic
acid tert-butyl ester: Followed the same procedure as that of step 1 in Example 133
with the use of (R)-2-(4-hydroxy-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-
buty] ester (147 mg, 0.5 mmol) and 1-(4-iodo-phenyl)-1H-pyrazole (203 mg, 0.75
mmol) to afford the title product (140 mg, 60% yield).
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1-{4-[4-((R) -1-Pyrrolidin-2-yl net hoxy) - phenoxy] - phenyl
}-1H pyrazole, hydrogen chloride salt: Followed the
same procedure as that of step 2 in Exanple 133 with
t he use of
(R -2-[4-(4-pyrazol -1 -yl - phenoxy) - phenoxynet hyl ] - pyrro
lidine- 1-carboxylic acid tert-butyl ester (135 ny,
0.26 nmol) to yield title product (100 ng, 70%
yield); LCM5; 99% ES11 Cal cd: 335.4, found mz: 336.5
NVR (400 MHz, DVMBO-d6); 5 1.68-1.79 (m
[00pH¥: ‘S]‘Stf‘}ga 2.04 (in, 2H), 2.08-2.18 (m 1H).
1-{8-[4-66R0- 12Pyx(roliding2-yltneioxy)-phex(oxy]-bhnyl}41 Hpysazofe, (M

o g i e e et
13EBwﬁh tie, us2 b (R)-284423- p(yiiazgltl lébgl-b@&ﬁﬂ%he@%%lﬂ%&dl&

L-catboR Y st DT 615 ey 0 2 RaIab sk emcpduat K100y

70% Fydid)eliCM S Wops, lES‘IVCélEd 336 l4dfohRY BY2: 3865 +1)T01}§‘N§ﬁzm—
vi al ‘whi ch contai ned a suspension of 1-{4-[4-((R)-1-

(409W6IDMSQ =3); 9| [ne-h 3R (- e h 8232 04 BH),12-08-2.p§ (raz g,

> PRl {80y, BTl 1o 105

3.21H#, YH),6.58db,d HyeT.0347. 10<tne 6HY, 6071ng, 1H), 3.81@).)= 818 H, 2HJhe

84%“1%5)(5 was allowed to stir at rt for 48 h and then

; ured onto 20 nL ice-water solution and extracted
with EtOAc (3 x 20 nL). The conbi ned organic |ayers
were washed with water (2 x 20 nL) and brine (20 nlL)

IOOQWIdE@M«eIr anhy Na2SO4. The sol vent was renoved
in vacuo to obtain the crude product which was
purified by silica gel flash chromatography to afford
the title product (60 , 60 9. 193 [000497] Step 2:
4-{(R) -2-[4-(4-Pyra 1-yl - phenoxy) - phenoxynet hyl ] - py
rrolidin-1-yl}-butyric

AT O

[000496] Step 1:
4-{(R)-2-[4-(4-Pyrazol-1-yl-phenoxy)-phenoxymethyl}-pyrrolidin-1-yl}-butyric
acid methyl ester: To a 20 mL vial which contained a suspension of 1-{4-[4-((R)-1-
pyrrolidin-2-ylmethoxy)-phenoxyl-phenyl}-1H-pyrazole, hydrogen chloride salt (80
mg, 0.2 mmol) and K2COs (80 mg, 1 mmol) in DMF (7 mL) was added 4-bromo-
butyric acid methyl ester (60 mg, 0.3 mmol) at rt. The mixture was allowed to stir at
1t for 48 h and then was poured onto 20 mL ice-water solution and extracted with
EtOAc (3 x 20 mL). The combined organic layers were washed with water (2 x 20
mL) and brine (20 mL) and dried over anhy. Na,SO,. The solvent was removed in
vacuo to obtain the crude product which was purified by silica gel flash

chromatography to afford the title product (60 mg, 60 %).
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acid: To a 20 nL vial which contained a solution of
the product fromstep 1 (40 ng, 0.1 mml) in HJd (4 N
in dioxane 2 nL) was added water (0.3 nL) at 0 C. The
m xture was allowed to warmto rt and stir at rt for
24 h. The solvent was renoved to vyield the crude,
which was purified by recrystallization from THE- et her
to afford the title product (25 ng, 75 %; LCMS;, 94%
ESI -, Calcd: 421.5; Found miz: 420.6 (M 1); 1H NMWR
moﬁﬁ}?%@g . DMBO-d6); 6 1.74-2.09 (m 5H), 2.16-2.25 (m
, 2. %- 2.40 (m 2H), 3.03 (br, 2H), 3.45-3.80 (m
4-{(RN2-[44(4 1Py rdzcl1-Ylphebly)-pheRGeyinetByl{-pyrrolitiin-1-1}Bfitytic J

.=.2.0 1 .6. 87 o 1H) .. 7.04-7.06 5H) , 71
acu%'élz 0a Z(E:Zn}, v6a|_1|)|11§h’131 ci)gﬁa’{nseg ag'é?u&:lan 09 é).e pg)dklcﬁ(_égm it’g% 1 (gO
0.1 fflmolyn HCH4tin didxahe zkm%&hdmﬁ 314b) 4t 01 ThYl _

R) - 2- (4- Phenet hyl - phenoxymnet hylz pyrroli d| ne: To a_
mi pmap allovd FQ)wagn(tqlrt and stir at rt for 24 h.” The solvent was removed to

yield gL &S %Ydh“v%%ﬁﬁﬁé@‘@)‘ Mfy)sramzaﬁ&l {fr&h fﬁnvletﬁ@frtb @ﬁw tﬁe
acid tert- butyl "ester in TFA

)
tilomryugh @S 58 Y0 1LTVGH S4B @glcg L Botndmist $20, (1\7.1

D; THWGM&?W% bﬁwsr&] tﬁﬁ%ﬁt’ : >€t W“&Zéﬁoﬁﬁg 2ont 0
2.4@Qn,OH)| 3.63 W& 28), 3 @53t 800(m, 3BRUL 16120 g, 1ETY, B.2061. MA@

1565k (4 I ThRBeofiy a3 06 kT oy b 2he S P Nk R S

1H)Watggr(d (2=1%.23%, Q‘H?] w*gdﬁdbyeae;ﬁquyL) and dried over

Na2SO4. sol vent was renoved in vacuo to
loowiuwl&uée product which was purified by silica
gel flash chromatography to afford the title product
(25 ng, 82%; LCMs; 99% ESI, Calcd: 281.4;. Found

W,z: 282.6 Mrl); 1H NMR (400 MHz, CDC13,); S
L. 6(m 1H), 1.74-1.84 (m 2H), 1.90-1.99 (m
-OL,,(”N 61-1), 3.49- 3.52 (m 1H),
. (n?" 2k .82 (d, J = 8.8 Hz, 211), 7.07 (d,
J:88Hz 2I—|5'I 16720(m3|—|)734(m2|—|) 194
[ 000499] EXAWVPLE 136

(R)-2-(4-Phenethyl-phenoxymethyl)-pyrrolidine: To a solution of R)-2-(4-
phenylacetyl-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (40 mg,
0.16 mmol) in TFA (1.0 mL) was added triethylsilane (0.2 mL, 0.9 mmol) at 0 °C.
The resulting mixture was allowed to warm to rt and stir at rt for 16 h. The mixture
was poured onto 20 mL ice-water solution, neutralized with ag NaOH (2N) to pH =
6-7, and then extracted with EtOAc (3 x 20 mL). The combined organic layers were
washed with water (2 x 20 mL) and brine (20 mL) and dried over anhy. Na;SOsx.
The solvent was removed in vacuo to obtain the crude product which was purified by
silica gel flash chromatography to afford the title product (25 mg, 82%); LCMS;
99%, EST, Calcd: 281.4;. Found m/z: 282.6 M+1); 'H NMR (400 MHz, CDCls,); &
1.54-1.61 (m, 1H), 1.74-1.84 (m, 2H), 1.90-1.99 (m, 1H), 2.84-3.07 (m, 6H), 3.49-
3.52 (m, 1H), 3.83-3.92 (m, 2H), 6.82 (d, J = 8.8 Hz, 2H), 7.07 (d, J = 8.8 Hz, 2H),
7.16-7.20 (m,3H)-7.34 (m, 2H).
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Cl N\ O [000500] Step 1:
1- (4- Brono- phenyl ) -cycl opropanecarbonitrile: To a 100
mL round bottom flask which contained a solution of
1, 2-di brono-ethane (6.6 g, 35 mol) and 4- br ono-
phenyl)-acetonitrile (4.5 g, 25 mml) in toluene (20
nm.) were added aq NaCH (50% 20 nlL) and
t et rabutyl ammoni um bromde (1.6 g, 5 nmol) at it The
reaction m'xture was vigorously stirred at rt for 24
d onto 450 nL ice-water solution and
[OOH#WJ sol uti on \/\623 extracted with EtOAc (3 x 130 niL).
The conbined organic |ayers were washed with water (2
x150 m), brine (150 p}) and dried over anhydrous
Na2804 The sol vent vvas renoved under vacuo to obtain
\he !;Ou which was purified by silica gel
;'L afford the desired product
5 a, N@zmo MHz, CDC13); 8 1.36-1.40
(m 2H) , 173176 (m 2H), 717(d J = 8.8 Hz, 2H),
7.47 (d, = 8.8 Hz, 2H). [000501] Step 2:

[006560]28&141{4 (1- Cyano- cycl opr opyl ) - phenoxy] - phenoxynet h
(ﬁ¥= yrrolidine-1- carboxylic acid tert-butyl ester :

ramzﬂ’mywwspwgmpwmﬂlmTwml@mb@wmdmé@nalask '

o
Wh%ﬁ U%tb%gd Ely%h tcl)?<ny0fp 2ecr]118§<031/n r?e%thaqe)mgﬁ’ R | l%mdl‘t tc):rgr oxyl
phqnyl)acevtdmtrdp (4.5 pL5hmeb e fol@né CBmbwert adwe dq MaQH (5085,

t : 1, hyd
20 B3 St R gl R 6 3 APER Ml AR g
nm&m% wmwigorm@r stidedNatit fe Bl t@ényﬁigmﬁlﬁnﬁihm Gbeowaér
. The reactlon xtur vvas flushed wWth

solu O@qu Hiase Sl R BB ECAF (gt L) L e pomiged
orgdtle 8Fers Wifte Wastled WAt wa@ D Q@S(ﬁ!ﬂﬂ% tbﬁﬁ«s (ﬁ@ C?Oaﬁhd %l H{fﬁ

was Stirred at 98 C for ter cooled to rt,

anbyyfinous Ne2Sfes Thosalveat ersmaewi %siet Yasuo\n abitais dleeradsn and

oS i s, 61k 89580 it Bl d0utily
prog® (3v6 kg, 70¥d)n & NBR (100 MHe, GIDCRY Sdv3H-1.40 tm,dzm)us 73-1.76
@, 55017 (Ve § RS0, WA (3. S2¥ 8% I8,

[000501] Step 2:
(R)-2-{4-[4-(1-Cyano-cyclopropyl)-phenoxy]-phenoxymethyl}-pyrrolidine-1-
carboxylic acid tert-butyl ester : To a 25 mL press resistant vial which contained a
solution of (R)-2-(4-Hydroxy-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester 2 (293 mg, 1 mmol) and the product from step 1(340 mg, 1.5 mmol) in
anhydrous dioxane (8 mL) were added cesium carbonate (450 mg, 2.5 mmol) and
N,N-dimethylglycine.HCI (40 mg, 0.0.24 mmol) at rt. The reaction mixture was
flushed with argon and copper (I) iodide (20 mg, 0.1 mmol) was added. The vial was
sealed and the reaction mixture was stirred at 98 °C for 72 h. After cooled to t, the
mixture was poured onto 100 mL ice-water solution and this solution was extracted
with EtOAc (3 x 30 mL). The combined organic layers were washed with water (2
x30 mL), brine (30 mL) and dried over anhydrous Na,SOs. The solvent was removed
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under vacuo to obtain the crude product which was
purified by silica gel flash chromatography to yield
the title product, (260 ng, 75 %; LCMS; 93% ES1+

Cal cd: 434.5, found mz: 335.6 (Mtl-boc); 1H NWVR (400
MHz, CDCl13); S 1.33-1.39 (m 2H), 1.47 (s, 9H),
1.66-1.68 (m 2H), 1.81-2.10 (m 4H), 3.30-3.45 (m
2H), 3.75- 4.21 (m 3H), 6.90 (d, J = 9.2 Hz, 211),
6.91-6.94 (m 2M 7.23 (d, J = 8.4 Hz, 2H), 7.24-7.27

undélmac@ﬂ)o Jb%gﬁﬁ%}ud%tp%ugt WhJCh was purified b 51hca gel flash
1-{4-14-((R-1-Pyrrolidin-2-yl net ho henozéé)aphen yl

chrqmatqg}mhym ojsithte sitlp pradueti G2é0 mgd?’i)&é SoP3% Galcd:

R B N X R
2H)nL)t7 vsaSH;zdcrmdl mm,(zﬁ)[\ll snzdoazmamm, 333%.45 ah, ZH)(3.75he

420 gD 85 G e Haet® 6850 &% 252 i Her o

72417_27m32mplded to this vial. The resulting solid was
filtered out and dried under vacuo to yield the title
product, (17 ng, 85 %; LCM5, 90% ESI1 Cal cd: 334.4,
: 335.7 (MF1l); 1H NWMR (400 MHz, DMSO- d6) 6
[OOQS%ZII@&&FABZ (m 2H), 1.64- 1.68 (m 3H), 1.86-1.95
1-{4-Hr((R)-1-Byrpdlidin-27ylinethodyypheBo gt -pheasl{ m 2H),

cvelpibngedinbiigpebihrodly Yiphgd ot O il o fofadad® (1

conﬂnn{ed alséluiomdf the pridngt! fropy ste? (30 mg, 0.1 mmioﬂ])an ﬁjoxpjlme(n oxy]

%‘E%ﬁpi{‘ﬁgdg ﬁ%ganef F{}S Lé]lgég )Flgheznnx-gne 2 2 e

wm{n% FAmia ki3 Rr 35 &l TBE S6vént whdRAAd] o PIFEADAMAEhbY(1d

-pyrrolldlne 1-carboxylic _acid tert-butyl ester 3

ascpdded toghisyighndhg resitingsplid 7 filtersd puhend driediundege e
vactif nﬁﬁiel%@k%efﬂrgdlﬁggﬁ 85%?%@&9 bo%tESﬁ%afEdUi‘ﬂ; the

ere of arg rdaction mxture was al l'owed
foultd:m;(mBBIS 7 OMirH); JiREINMIR (|40@tMHzt, DIMSOds)5 h41-Af4ddm, CHYllad-

1680 DL B 93 D2 P52 3785, 2084 Fa i e £30435 G,

1H)NE.90-633i (&6 dHYY 6.98-7.04 aa diH)] P29-gf36%@, 2HNaHCO3 sol uti on.

This m xture was

[000503] EXAMPLE 137

Lo

1-{4-[4-((R)-1-Methyl-pyrrolidin-2-ylmethoxy)-phenoxy]-phenyl}-
cyclopropanecarbaldehyde : To a 25 mL vial which contained a solution of (R)-2-
{4-{4-(1-Cyano-cyclopropyl)-phenoxy]-phenoxymethyl}-p yrro].idihe— 1 -cérboxylic
acid tert-butyl ester 3 (110 mg, 0.25 mmol) in anhydrous toluene (2 mL) were added
DIBAL (0.5 mL 1M in hexane)) at -78 °C under the atmosphere of argon. The

reaction mixture was allowed to warm to rt and stir at rt for 0.5 h. After cooled to °C,
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extracted wth EtOCAc (3 x 30 nL). The conbi ned organic
| ayers were washed with water (2 x30 nmL), brine (30
nm.) and dried over anhydrous Na2SO4. The sol vent was
renmoved under vacuo to obtain the crude product which
was purified by silica gel flash chromatography to
afford the title product, (50 ng, 65 %; LCMS, 95%
APCl + Calcd: 351.5, found mz: 353.1 (M+1l); 1H NMWR
(400 MHz, CDC13); S 1.36-1.39 (m 2H), 1.54-1.56 (m
052nli i j
Hé1 JQs a%idé@t&t?b nﬁghll)e, th@n%)gm%e\éi% sgx%ed ﬁr:))l:o @%@g g_&a o
wag muuzhaed witlgth @d%n(OﬁﬁatANgHC@s Phiteng T hiS(mixmtd: yvas

ex%a %g vgxth?%dﬁm (3%{'_90 I%L)2 %‘h«(: §0ml;m|_gd OlngOO aye were waé'hed fg
wafler {Mxi{%n’(_,j( FB)ma (i hyindplyied G{Id:rdlhhyc&oulsl N&E00XBhe-splvemana]

rer 38 APt oo ORTaREHe BRapPHuR: pbich wes pusified by siica 50 ©'
ﬂa{hdchidlne(téﬁhpﬁbrtwaﬂaw thPHlE gﬂoa@m r(samg egb/%omg)vfgo bg%o;wb;*p

| opr opanecar Idehy n?
Caleft Yot by Mg 4 NMRUHO0 S HzCDO 6136 485

o R 5015 0 e

2. 70&@; Wa}, 8109511 116, 0d) ah 85-8 190 $ms2H) 61 88r6.9%Em, 43R} 6.85-69¢

' 3 The conbi ned organic | ayers
<m\?§5’§-%?ﬁﬁm¢%&9ﬁim(z x10 ni), brine (10 ni) and
dri ed over anhydrous Na2SO4. The sol vent was renpved
r obtai n the crude product which was
w@ﬁ&ﬁfﬁ%@fﬁ ca gel flash chronmatography to afford
the title product, (20 ng, 65 % ; LCMS;, 85% EST}
Cal ed: 353.5, found mz: 354.8 (M+1l); 'H NWVR (400 MHz,
; 6 0,82-0.84 (m 4H), 1.25-1.26 (m 1H)
411), . 26-2.31 (m 1H), 2.48 (s, 3H)
p ﬁL 09313(m 1H), 3.64 (s, 2H),
84 3.99 (n1 2H) 6-6.90 (m 4H), 6.94-6.97 (m
ZFD 7.27-7.30 (n1 ZFD 197 [000505] EXAMPLE 139

1-{4-[4-((R)-1-Methyl-pyrrolidin-2-ylmethoxy)-phenoxy]-phenyl}-
cyclopropyD)methanol : To a 25 mL vial which contained a solution of product 1-
{4-[4-((R)-1-Methyl-pyrrolidin-2-ylmethoxy)-phenoxy]-phenyl} -
cyclopropanecarbaldehyde 5 (30 mg, 0.1 mmol) in EtOH (2 mL) were added NaBH,
(8 mg, 0.2 mL) at 0 °C. The reaction mixture was allowed to warm to rt and stir at rt
for 16 h then was poured onto 20 mL ice-water solution and this solution was
extracted with EtOAc (3 x 10 mL). The combined organic layers were washed with
water (2 x10 mL), brine (10 mL) and dried over anhydrous Na;SO,. The solvent was
removed under vacuo to obtain the crude product which was purified by silica gel
flash chromatography to afford the title product, (20 mg, 65 %); LCMS; 85%, EST*
Calcd: 353.5, found m/z: 354.8 (M+1); "H NMR (400 MHz, CDCL); 6 0.82-0.84 (m,
4H), 1.25-1.26 (m, 1H), 1.65-2.10 (m, 4H), 2.26-2.31 (m, 1H), 2.48 (s, 3H), 2.60-
2.67 (m, 1H), 3.09-3.13 (m, 1H), 3.64 (s, 2H), 3.84-3.99 (m, 2H), 6.86-6.90 (m, 4H),
6.94-6.97 (m, 2H), 7.27-7.30 (m, 2H)
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cl ON O\ / ON,--<D
4-{(S)-2-[4-(4-Chl or o- phenoxy) - phenoxynet hyl ] -pyrrolid
in-1-yl}-N[ (R -1- phenylethyl]-butyram de: To a
suspensi on of 4- {(S)-2-[4-(4-chloro-phenyoxy)-
phenoxynet hyl ] -pyrrolidin-1-yl}-butyric acid HCL salt
(220 ng, 0.5 mmol,1 eq.) in dichloronethane (5 nl)
was added PyBrOP (280 ng, 0.6 mmol, 1.2 eq.), D PEA
(200 ng, 1.5 mol, 3 eq.) and (R)-I-phenyl ethylam ne
(80 my, 0.6 mmol 1.2 eq.). The mxture was stirred at
roomtenperature for 24 h. The m xture was poured onto
[00830SHEXAMBIE: 39 sol ution and this solution was
extracted with £t OAc (3 x 30 nlL). The conbined

Clorganic |ayers e washed with water (2 x 30 niL),
\ne (30 nmL) ¢anQ dried over anhy. Na2SO4. The
vent was renpvegd l acuo to provide the crude

ugE=whi ch S : ed by silica gel flash
ch 6ﬁ§;§br hyN afford the title produc (68 ng, 25
APCl+, Cal cd 493.05, Found mz 493.2
1H NWR (4 MHz, CDCL3); S 1.47 (d, J = 5.6 Hz,
BFD 1.52-2.01 (m 6FD 2.21-2.59 (m 4H), 2.79-2.98
(m 2H), 3.12-3.23 (m 1H), 3.68-3.89 (m 2H), 5.10-
4-{cs)-z7[4«mcmaﬁo>ph@osﬂrnhtnoﬂymetnylz - pyterolidlid-1-y8-BG(R)el- J =

phesifeth ] ggg%%nudfg%OEQ%PﬁW°nﬁ4f>% @b&dﬁ%ﬁ”ﬁs@pﬁﬁsﬁ@’? (mo

pheno;aybzemlﬁpﬁyri&mﬁwl} -Sitgir deid BE1 30 (220mi] 6.9thini6ly] eg.) in
chl ori_ de: loro-nicotinic acid (1. Og,]t 6. 34mmnl

was
dichjpromsthaggy (ﬁ T Was ded EYSHOT (230 T8 hed-)» $UEES| ng
(206h2gt isGaEe 3 2 Iaiﬂag -{LfHenyl dylanthi€ (RIGESE6 bMATY eq.).

l'orT de was reéenoved under reduced pressure to giV
Thq rm;tqrp WMag stirred at room temperature for 24 h. The mixture was poured onto
30 mL ice-water solution and this solution was extracted with EtOAc (3 x 30 mL).

The combined organic layers were washed with water (2 x 30 mL), brine (30 mL)

and dried over anhy. Na;SOq4. The solvent was removed in vacuo to provide the
crude product which was purified by silica gel flash chromatography to afford the
title produc (68 mg, 25 %); LCMS; 95%; APCI", Calcd 493.05, Found m/z 493.2
(M); 'HNMR (400 MHz, CDCLs); § 1.47 (4, J = 5.6 Hz, 3H), 1.52-2.01 (m, 6H),
2.21-2.59 (m, 4H), 2.79-2.98 (m, 2H), 3.12-3.23 (m, 1H), 3.68-3.89 (m, 2H), 5.10-
5.17 (m, 1H), 6.81 (d, J = 9.2 Hz, 2H), 6.86 (d, J = 9.2 Hz, 2H), 6.92 (d, J = 9.2 Hz,
2H), 7.22-7.26 (m, 5H), 7.29 (d, J = 4.4 Hz, 2H).

[000506] EXAMPLE 140

B
ZZ —,
(8] e N
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conmpound (1.0g, 89% . [000508] Step 2:
(6-Chl oro-pyridin-3-yl)-phenyl - net hanone To a sol ution
of product fromstep 1 (320ng, 1.82nmol) in 10 nL
anhydr ous benzene was added A1C13 (683ng, 5.12mvl)
and the reaction mxture was refluxed for 1.5 h. The
m xture was cooled and poured into Et QAc and water,
and the organic |ayer was dried over anhydrous MSO
and the solvent was renoved in vacuo to obtain the
i ound as a pale yellow solid. (348 ng, 88%.
IOOP%%%SSO%? ﬁrgt ep 3:
6-C Rpr@n(cstlsgyiz:hwnqyy61Glﬂm9-moyt1mxymdt(h9g)6 Pomol) wets ne- | -

QX r.ol j nol
aisEHANAET B R sl Y enfE Bl St e BB R R
The ébﬁ&mghmﬁﬂ%hwrslp &aS rentiovied uader redﬁcélﬁpfasshx)e. to Afvieglie tithe

ch V\%@ tirred at rt for 40 mn, product from
CO%ROéIB Q((egﬁi ré 2.16 mmol) in 5ml anhy. DMF was added

dropvvl se over 5 min. The mxture was stirred at rt for

The m xture was poured into EtQAc and water,
100%05810&5%1 c layer dried over anhy. MgSO»4, and

(6-CRIEE. thﬁhﬁsiﬁe) eﬂ§ﬁm€!ﬁﬁﬂﬂﬁé qrera%eiwm& Bf%ﬂogﬁc? ?rggaeé%p 1

usi ng ane” gave t title co
(32ng5b/§2m{ngb@5 1@}nl&ngpdmus benzene was added AlCl; (683mg,

| - d |
5. 150 e i R oh AL AR YT BOMEk R Sdlcatcd |
and(pbBxdg nto(EtOBwrand jvates,snt ﬂ&aﬂ@uwﬁayér vsidried owderl‘dxﬂryai:ousn
i d f t
MeB2 580 s 300 v ki ein Frctlp L oaip e iR copfpgund {5 4.pale

yelloangatidN@48eg B&%hydrochl ori de sal t (35rrg, 429%9 Ms;, m z
283 (M+ H) 99% 1H NWR (DVMBO d6, 400MHz) S 1.78-2.22

(4H m, 320(2H m, 3.98(1H m, 4.45-4.65(2H m,

(008503 ($kh 3d. J=8.8Hz), 7.60 (2H,n), 7.69-7.76 (3H m,
199 8. 14™(1H,dd, J1=2.8Hz, J2 = 8.8Hz), 8.56(1H, dd,

(RY-2-(5-Bengzoyl- mrlﬂug-z-qkzxymetlg'_l)mm,i(ﬁ)le—1-carboxylic acid tert-
butyl ester:To (R) Boc-prolinol (653mg, 3.25mmol) in 5 m! anhy. DMF was added
NaH (162mg, 60% dispersion in oil, 4.05mmol). After the mixture was stirred at rt
for 40 min, product from step 2(470 mg, 2.16 mmol) in Sml anhy. DMF was added

dropwise over 5 min. The mixture was stirred at rt for 48 h. The mixture was poured
into EtOAc and water, the organic layer dried over anhy. MgSQ,, and concentrated.
Flash chromatography on silica gel using EtOAc/Hexane gave the title compound
(343mg, 41.5%).

[000510] Step 4:
Phenyl-[6-((R)-1-pyrrolidin-2-ylmethoxy)-pyridin-3-yl}-methanone: To a solution
of product from step 3 (100mg, 0.26mmol) was treated with Sml of 4 N HCl in
dioxane and stirred for 2 h. The solvent was removed in vacuo, triturated with ether
to give the title compound as the hydrochloride salt (35mg, 42%) MS; m/z 283 (M +
H) 99%; 'H NMR (DMSO-d6, 400MHz) & 1.78-2.22 (4H,m), 3.20 (2H,m),
3.98(1H,m), 4.45-4.65(2H,m), 7.05(1H, d, J/=8.8Hz), 7.60 (2H,m), 7.69-7.76 (3H,m),
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[ 000511] EXAMPLE 141 OCCN O N [000512] Step 1
(R)-2-[ 5- (Hydr oxy- phenyl - net hyl ) - pyri di n- 2-yl oxynet hyl
]-pyrrolidine-1- carboxylic acid tert-butyl
ester: Product from Exanple 140, step 3 (100ng,
0.26mol ) was dissolved in 3 nl EtOH and NaBH4
(7.5my, 0.196nrnol) in ImM H20 was added and the
m xture stirred at rt for 2 h. The mi xture was then
guenched with 3N NaOH (5nlL) and ether was added to
t 0] S
B By OO e D P o P80 1
9.20VH.8) [000513] Step 2:
(R) - 2-(5-Benzyl - pyridin-2-yl oxymet hyl ) -pyrrolidine-|-c
arboxylic acid tert-butyl ester: To the product from
[0005HpP EXARMPLE 141. 078mmmol ) was added 10 ng Pd/ C 10% by
wt, MeOH/ AcOH (1.5ml, 6:4) and stirred under H2 (H2
ball oon, atmpr) for 6 h. 5 mM 10% NaOH was added to
h the reaction. EtOAc was added and the m xture
red and dried down to give the title conpound
LIy 6090, 0Q0514] Step 3:
5- Benzyl - 2- ((R®) - - pyrrolidin-2-yl met hoxy) - pyri di nehydr
ochl oride salt™To the product fromstep 2 (10ny,
0. 027mmol ) was added 3 m of 2N HCL in diethyl ether.
The resulting m xture was stirred at rt for 2 h. The
[008512]eStep Was renoved to give the title conmpound (8nyg,

Wik Sret phent mebypiig- slosy N%Rmpyrg%gnm ).

carﬁoﬁﬂ(cjacfd fé)'t-b ﬂ&t&ril’rbﬂﬁw fro&(}@( IMtgp 6 Hz) ,
80 (1H, d Ilqi
Grymzl)zw Ss;szlvedgﬂzt FtOHy ar&gzoziﬂér;mog ngsml

H, & Wilagded aBd R ikt Srred [a@{%%%. TREMMRbe widthé? qinched
with 3N NaOH (5mL) and ether was added to extract the compound, which was dried
over anhy. MgSO, and concentrated to give a yellow oil (90.1mg, 90.1%)

[000513] Step 2:
(R)-2-(5-Benzyl-pyridin-2-yloxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester: To the product from step 2 (30mg, 0.078mmol) was added 10 mg Pd/C 10%
by wt, MeOH/AcOH (1.5ml, 6:4) and stirred under H, (H; balloon, atm pr) for 6 h. 5
ml 10% NaOH was added to quench the reaction. EtOAc was added and the mixture
was filtered and dried down to give the title compound (19mg, 66%).

[000514] Step 3:
S-Benzyl-2-((R)-1-pyrrolidin-2-ylmethoxy)-pyridinehydrochloride salt: To the
product from step 2 (10mg, 0.027mmol) was added 3 ml of 2N HCl in diethyl ether.
The resulting mixture was stirred at rt for 2 h. The solvent was removed to give the
title compound (8mg, 96%). MS; m/z 269 (M + H) >90% 'H NMR (DMSO-ds,
400MHz) & 1.59-2.12 (4H, m), 3.21(2H,m), 3.90 (2H,s), 4.31(1H,m), 4.46 (1H,dd,
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/ O [000516] Step 1

(S)-2-(5-Benzoyl - pyridi n-2-yl oxynet hyl ) -pyrrolidine-| -

carboxylic acid tert- butyl ester: To a solution of

N- BOC- L-prolinol (500 ng, 3.25 nmol) in anhydrous DM

(7m) was added NaH (124ng, 60% di spersion in oil,

3.lmmol) and stirred for 15 mn at A A solution of

product from Exanple 140, step 2 (364ng, 1.68 mmol) in

anhy. DMF (5ml) was added dropwi se over 5 min. The
Jl=@0ﬁz“]? Wa B H3 E%'sfsfoetmﬁﬁ.fiﬂﬁﬁfﬁl%shs lemﬁli‘f@d was

pour &d into wat er,” t he or ani ¢ 1"ayer "dried
J1=3Adlz, Jlg S@Hz), 849 (d By &r2.4H1)e8.93 S NHeh 9@ (INHam h
chromat ogr aphy usi ng Et OAc/ hexanes gave the title
conmpound (185ng, 29% . [000517] Step 2:
[0005)5] 2ZEXAMBREIT4axy - phenyl - met hyl ) - pyri di n- 2- yl oxymet hyl
-pyrrolidine-l- carboxylic acid tert-butyl ester: The
' ef>Nrom step 1 (100ng, O0.26nmol) was dissol ved
2 and NaBH4 (7.5ng, 0.196mmol) in 0.5nl
20 was ad%\d the mixture stirred at rt for 2 h.
The m xture hen quenched with 3N NaCH, and 5nil
of ether was added to extract the conpound, which was
dried over MpSO™ and concentrated to give yell ow oil
79 , 90.1% . [000518] Step 3:
IOOE)QQEEEBJ Benzyl - pyri di n 2-yl oxymet hyl) - pyrrolidine-I -

(sg&b@?én&s%@m 31 é) @3‘}'@“{‘8&? (c%ﬂ%vfik afn)ﬁ%‘}tSt ep

butyt AT O s@mnsmfNeaon; Laprollinl i(5Q0eig, (Brfemmel) ift khydrous

DMl Pis F988 Rt il sl cpebefnen R oo 5ed e

15 MK tUt, &\ sdlﬁibnfotfbioﬁﬁ@di‘oﬁmﬂxaiﬁple ai4@j Q6P 2t(3643hy, @ .48Ambl)tih e

oo TR e ek S LS Byt e

h. ”J!‘h\é%ﬂﬁﬂé %& srsibio: Etamtah& wakk qﬂys;tgaﬁle eSdRiA o¥ed 25NT,
was added 2N HCl (3 nL) 'in diethyl ether.
MgSO4, and concentrated Silica gel flash chromatography using EtOAc/hexanes

gave the title compound (185mg, 29%).

[000517] Step 2:
(S)-2-[5-(Hydroxy-phenyl-methyl)-pyridin-2-yloxymethyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester: The product from step 1 (100mg, 0.26mmol) was
dissolved in 2 ml EtOH, and NaBHj, (7.5mg, 0.196mmol) in 0.5ml H,O was added
and the mixture stirred at rt for 2 h. The mixture was then quenched with 3N NaOH,
and 5mli of ether was added to extract the compound, which was dried over MgSO4
and concentrated to give yellow oil (79 mg, 90.1%).

[000518] Step 3:
(S)-2-(5-Benzyl-pyridin-2-yloxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester: To product from step 2 (50mg, 0.13mM) was added Pd/C 10% (40 mg, wt) in
MeOH/AcOH (1.5ml, 6:4) and stirred under H, (H2 balloon, atm pr) for 6 h. 10%
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The resulting m xture was stirred at rt for 2 h. The
sol vent was renoved to give the title conpound (20ng,
97% . M5, mz 269 (M+ H >90%H NVR ( DMSO- d6,
400MHz) S 1.59-2.12 (4H m, 3.19 (2H M, 3.88 (2H,5s),
4.34( 1H,d, J=8.0Hz), 4.48 (1H,dd, J1=4.0OHz, J2 =
11.6Hz), 6.80 (1H,d, J=8.4Hz), 7.17-7.30 (5H,m, 7.58
(IH dd, J1=2.4Hz, J2 = 8.4Hz), 8.09 (1H,d, J=2.4Hz),
8.93 (1INH,s), 9.49 (1NH,s). [0005201 EXAMPLE 143 CIH
NaQh iy L) e bR e seaction, BrOAG s adfed and tho migure
wagfilrerz aridairiep dewn ko £i86Oreitle cBmpodtnin®@9hg, 838QCCB( 1. 79549,
5.509mmol ), 3- iodo pyridine (850nmg, 4.14mmol) in
anhydr ous di oxane (15nl) under N2 was added di gl yne
[000549] 45804 0. 275Mmmo1) . After stirring for 10 mn, Cul
(19.38ng, 0. 102mmol ) was. added and the reaction nixture
S-BrazyhZe(6¥)-1-pyerolidinglyimgthexy)-pyEgine hygrechloride spity {p the
prowv\g,z ﬁgﬁwt?is {2802, GDEREMSY) Yas WIARN HOL(3RROPRIdrethyd Bifer.

iri ed over Na2SO4, and concentrated. Sili cd gel
Therregting mixteasias sfirsgdray rifer b Hreaabveplexastemgisddo give the

cr g Ngho . <
o L S st Dl DAt bndsods.
400ME2ONG 1.56-24129¢Hnh), 3MA$2H at2 88 (2H,8), 4.834( 1H,An=8.0HA) 4. 48HE
' o (2.5m),, 10% Pd/ C 0 0. 0469 ),
asfdd vt v Sl o A E U6 R T 0O b T o
(1HQE U204V, 730 4403, $08 Gr@ =0 arpy 8b3qYNtd) (249 (B §e
reaction m xture through celite. The resulting
sol ution was concentrated to give the title conpound
.148000523] Step 3:
[0063;&[ - 2 R§ - ?EF};}?r ol i di n- 2-yl met hoxy) - phenoxy] - pyri di ne:
The product fromstep 2 (97ng, 0.52mmol) was added to

sgl ution of NaH, (60% dispersion in oil, 41.6ny,
G

™04 in anhy. DMF (2.5 nl) at O T. The mixture
%d/,,,gt Ny&Hfor "45 min,

[000521] Step 1:
3-(4-Benzyloxy-phenoxy)-pyridine: To a solution of p-benzyloxyphenol (550mg,
2.754mmol), Cs,CO;(1.795g, 5.509mmol), 3- iodo pyridine (850mg, 4.14mmol) in
anhydrous dioxane (15ml) under N; was added diglyme (38.42mg,0.275mmol). After
stirring for 10 min,Cul (19.38mg,0.102mmol) was added and the reaction mixture
was kept in a shaker at 85 °C overnight. The mixture was poured into EtOAc and
water, the organic layer was dried over Na,SO4, and concentrated. Silica gel flash

chromatography using EtOAc/Hexane gave the title compound (200mg, 17%).

[000522] Step 2:

4-(Pyridin-3-yloxy)-phenol: The product from step 1 (130mg, 0.469mmol) was
added to a vial containing THF (1ml), EtOH (2.5ml), 10% Pd/C (110mg,
0.0469mmol), charged with H, and left to stir under H, atmosphere overnight. The
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then cooled to -10C and N-BOC-L-Prolinol (184ny,
0.52mmol ) in 2.5m anhy. DM was added dropw se over
5 mn. The m xture was stirred at 90C overnight. The
m xture was poured into Et OAc and water, the organic

| ayer dried over ashy. MSH, and concentrated. Flash
chromat ography on silica gel using Et OAc/ Hexane gave
the boc protected conpound (125nmg, 65% To this was
added 3 mM of 4N HO in D oxane. The resulting

PdI@ whetetovedsbsfilidringdheadeastionfiikuze thidgh Telte. SIHeesltinga s
r enoved andtrlturated vvlth ether to give the title

soludemBaHPReRTAGd 1o go thaditlefomposnd (OFme  MOYo)H) 999 1H
NVR ( DVSO, 400|\/Hz) 51 71-2.15 (4H,m), 3.21(2H N,
3.91(1H m, 411427(2Hn) 6.96-7.11 (6H m,

[008523( 8ispdd. J1=2. OHz, = 8.4Hz) 8.11(1H, dd,

-t 38??5%“@9&‘@&@%37”%# {yh il e ofidontlen 2
(97ang, 8-58emo)) wasyadgdedtoameplution of YiaHe (60Ph dispersion mi,elduﬁng

L ARSERAIR, T s PR g SREpt b VBB, g
thed .cﬁ&lg?ltd 9L0;c|4 g.t)l(daﬁmow _bebline] ((1 3%@@) 523]118&5%?352121 rrar?gl
D@Fy d“tﬁwé""géwﬁ%?l };fha e st o 0&’%‘61311%
Thé ﬁﬂ;@cﬁﬂ,waﬁa%red 248 th@.QQ audlvatef, 81 ofganic layer dried over anhy.

4- (Pyridin-4-yl oxy% henol : The sane procedure from

M@%ﬂﬁdé%% fe.dpja atogsanhyaacilics .gﬁlgmgeﬁt@m&@me

ga{eg%éé I%O%ap‘éj 7 %ﬁ%%%‘g Ql 096 e Wig%d?e% N L
in Empm de (egv@gngmng@l%was spﬁ@b@gﬁﬂor Sthigo TBe solvent was
v%é aﬂé @mrate@/vatb%l 'eg lto gwe %Qgﬁ(ﬁé&un%'li&mgﬂa ﬂ&é dm/n €

e Sane pro
271.24 (M + H) 99% 'H NMR (DMSO, 400MHz) 81.71-2.15 (4H,m), 3.21(2H,m),
3.91(1H,m), 4.11-4.27 (2H,m), 6.96-7.11 (6H,m), 7.83(1H,dd, J1=2.0Hz, J2 =

8.4Hz) 8.11(1H,dd, J1=2.0Hz, J2 = 5.6Hz), 8.97 (INH,s), 9.51 (1NH, s).

[000524] EXAMPLE 144
ISAL!
CIH
N / o/"”l"EN7

[000525] Step 1

4-(4-Benzyloxy-phenoxy)-pyridine: The same procedure from Example 143, step 1
was followed using p-benzyloxyphenol (500mg, 2.5mmol), Cs,CO; (1.58g,
4.85mmol), 4- iodo pyridine (780mg, 3.805mmol), anhydrous dioxane (15ml),
diglyme (34mg, 0.24mmol), Cul (17mg, 0.089mmol) to give the title compound
(600mg, 57%). '
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from Exanpl e 143, step 3 was followed using the
product fromstep 2 (160ng, O0.855mmol), NaH, (60%
di spersion in oil, 64ngy, 1.607mml), anhy. DMF (2.5
m) N-BOC-L-prolinol (317ng, 0.893mmpl) to give the
Boc protected conmpound. To this was added 5 m of 4N
HCO in ether. The resulting m xture was stirred at rt
for 2 h. The solvent was renoved and triturated with
ether to give the title conmpound (80ng, 35%; M5, niz
[000B26P Stephd: + H) 99% 1H NMWR (DI\/SO dé, 400MHz) 8

.7 ;2.1}%,% g&? 322(2H 3,91 (1H m, 4.21-4. 32
@’zn%fﬂ yPhengly The samep ppeeflureirow Esqmple 143.gtepi 3, yas
folYovéeh(l?siﬂg tfe 7%13&@& %Hﬁn)stepSI {7)3%615% Fb.9 Ex%\%llio_él‘? l%gz%m(lf FOH

(NH, s),

(9131){ 19% szq @D@mgxq ngﬁmmo}] tomatbh@ﬂ@wpmmwl]éomgr P). di
n-1-yl}-propionic acid: The product from Exanple 144
(50ng, 0.15nmol) was treated with 20% NaOH (5nl) and

[000527]aStepB: Wi t h Et OAc, dried over Na2SO4 and dried down

R G R BB B S P,
fromi Exasfiple 1@, step !STW:ﬁ dol&iwerdtusih‘g&lid’\plﬁMGt frliﬁlesg?ezagtsm@
cess

t d t |

0 ey’ MRS (5 Sirmrmioh sr O gingn b Sngh ADNE (258 e
N-BO®-Nipglinol &1 7fle; 0. §§B$n1§6lb &ﬁ%be m@%oe ‘f)fmé’c%h doﬁlp\r]bﬁﬁ@
give the title conpound z 343
thig yas-added ggnh of HN\wEeP resnb@mmqmls: wasmlzd 2prt for 2

b Pkt $ ot ‘n?;“'zf%%e@% pl jBive i e pfopna

(8Qms8 3§%42) MS7mAR2 1124, (] + IB 9B NMR 4BMSOHI6], 400MHAHz )

81%?%1&@@%%5@3@6 (?19105)23121%%’%1 1987 GaY -° ©

-{Qﬁ% Vlé.atztmw Oﬁla@mleb )7 41@1@2@&6 sﬁ@ 8.7 PHitd, 956 .8f12), 9.26
| aZol e
,8), 9.75 ,S).

[000528] EXAMPLE 145
(o)
o
Nz o N
W

3-{(R)-2-[4-(Pyridin-4-yloxy)-phenoxymethyl]|-pyrrolidin-1-yl}-propionic acid:
The product from Example 144 (50mg, 0.15mmol) was treated with 20% NaOH
(5ml) and extracted with EtOAc, dried over Na2SO4 and dried down to give the free
base. Dichloromethane (3ml) and methyl acrylate (0.4ml, 2.8mmol) were added and
the mixture was stirred at rt overnight. The reaction mixture was dried down to give
an oil. Excess 4.0M HCl in dioxane was added and the mixture was stirred overnight
at rt. The solvent was removed in vacuo to give the title compound. (15mg,23%);

LC/MS; m/z 343 (M + H) 99% ;'"H NMR (DMSO-d6, 400MHz) & 1.79-2.29 (4H,m),
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(75 M) was added n-BuLi (2.5 Min hexane, 11 m, 27.3
mol) at -78 C dropwise, and stirred at -78 C for 30
mn. ZnCl2 (10.7 g, 78.3 mmol) was added at -78 Cin
portions. The resulting m xture was stirred at -78 C
for 30 mn, and roomtenperature for 1.5 h. To this
sol uti on was added 4-bronoanisole (1.60 g, 8.5 mmmol)
and terakis(triphenyl phosphi ne)-palladium (0). The
reaction m xture was heated to 65 C for 16 h. After
2.89eHgsY, 318 $1Hs3.56-817¢ r(iﬁd nQI3 97 (lfH:mD 4|3ucsps 1€2Mms), 7.18
concentrated in_.vacuo % éfg g e_was ur|f| ed b{){
(61 (B Hr bk a/ph PESh 7541 (P o1 28k B 99 63, de g FH2)

acetate in hexane to yield the title product (2 g,

679 ; IHNMR (400 MHz, CDC13) S 7.90 (d, J =9.2 Hz,
IOMIEWHEI% =3.2 Hz, 1H), 7.25 (d, J =3.2 Hz, 1H),
6.95 (d, J =9.2 Hz, 2H), 3.86 (s, 3H); M5 (ESI+) 192
(M+1, 100). [000531] Step 2 4-Thi azol -2-yl -phenol : To

a sol ut imn the product of step 1 (1.0 g, 5.23 mmol)
Whl ori (25 M) was slowly added boron
tr| de 5.7 mmol) at -78 C, and stirred
Cfor 1 H’ E Xer it was stirred at room
Werature for , the reaction m xture was poured
into ice-water. The product was collected on a
filter, washed with ether to yield the title product
4 849% ; IHNMR (400 MHz, CDCl13) S 7.85 (d, J
[0‘{“%3@%1’1 7.79 (d, J =8.8 Hz, 2H), 7.67 (d, J =3.2

2-(#2Methbky gh&nﬁﬁtlﬁﬁhold Fba sbldtion of HhazoMSG((EgS'lG)mﬁJlﬁm(m
100). 20 000532] Ste

) \@S[adde( EnLa@ei Mn gﬁxapﬁérl axly 7.3 manelX gind8 R Koppiser o

b RO 05 G0 Skl Gl R ot

poﬂfoﬁ@l UTHe xeéulﬁXga;mﬂu&e ina@stlrﬁddap 3 (Dfo880 thin,And 30diﬁm| )
N, N-di met h ci ne salt (0.20 g, 1.46 mol

tenpRsEARae dfor) 1. ¥ Bdilgdhis eolqt@ngwasrldéefl %moaamle&eé@g 5 mmol)

hea%k(ieg(g@l 003@%5&% h WL@F%S%M@%&% ecfis vvere

65PClforekecd Aftér, thacadalystavat filteredbE, ﬂmﬁlmwemona&mitadnn
vagify obarei v Pue 1 RoPnjER P GEIOREAT OhSiDgygel with 25%
ethyl acetate in hexane to yield the title product (2 g, 67%); "HNMR (400 MHz,
CDCl3) 8 7.90 (d, J =9.2 Hz, 2H), 7.81 (d, J =3.2 Hz, 1H), 7.25 (d, J =3.2 Hz, 1H),
6.95 (d, J =9.2 Hz, 2H), 3.86 (s, 3H);MS (ESI+) 192 (M+1, 100).

[000531] Step 2

4-Thiazol-2-yl-phenol: To a solution of the product of step 1 (1.0 g, 5.23 mmo]) in
methylene chloride (25 ml) was slowly added boron tribromide (2.00 ml, 15.7 mmol)
at -78 °C, and stirred at -78 °C for 1 h. After it was stirred at room temperature for
16 h, the reaction mixture was poured into ice-water. The product was collected on a
filter, washed with ether to yield the title product (0.84 g, 84%); "HNMR (400 MHz,
CDCls) 6 7.85 (d, J =3.2 Hz, 1H), 7.79 (d, J =8.8 Hz, 2H), 7.67 (d, J =3.2 Hz, 1H),
6.88 (d, J =8.8 Hz, 2H); MS (ESI-) 176 (M-1, 100).
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Et OAc/ hexanes to yield the title product (130nmg, 699 ;
1IHNMR (400 MHz, CDC13) S 7.88 (d, J =8.4 Hz, 2H),
7.84 (d, J =3.2 Hz, 1H), 7.30 (d, J =3.2 Hz, 1H), 7.24
(d, J =8.4 Hz, 2H), 7.10 (d, J =8 Hz, 2H), 6.86 (br
d, J =8 Hz, 2H), 4.10 (br, 2H), 3.96 (s, 2H), 3.40
(br, 2H), 2.03-1.80 (m 411), 1.46 (s, 9H). [000533]
Step 4
2-{4-[4-((R)-1-Pyrrolidia-2-yhnet hoxy) - phenoxy] - phenyl
}-thiazole hydrochloride salt: A solution of the
roduct of step 3 (90 ng, 0.21 mmol) in dioxane (2ml)
[O(ﬁ’égzlagﬁ’ég AM HA in dioxane (0.5 m, 2.1 muol), and

(Rﬁél[ﬁ-'(cﬁQ‘h?&zoI %mphgﬁd@?hﬂéd&?mﬁﬂﬁl]é’pﬁrolﬁﬁﬁ@i-chh?oxyhc

sol'vent was rénbdv e crude material was triturated

acig) ter{-hartyleastery Anmizgurg of e profuct ofistep2 (0.5 &ue-66 pBerlighe

0A - 0 y . =
peiar AR fo00Rh 0B o I it oigf iy,
(0.20.71. {@mmoll)HchppEr(DCiOQide (0319-8 1®1Hamol} pf)d cesiu@Pcerblehiate]

03} 0'ss Bigky )rff‘%iff“e é@@lﬁﬁ %%%160 04 5‘&@@ i % RN

Th%E%ld‘b)ﬁlve?@ﬁ@terﬁd gff a.n'ﬁEtﬁe ﬁMﬁﬁb wab Qgﬁeen{rﬁg@ ﬁﬁﬁcu&xﬂﬂﬂeﬁdﬂé7

wag purifigd by 3 golymn vhqoalz%ﬂgr@hy po piliehes plutipg #ibdpiet hyl | - py
Et ,5%&%(155 n% %éﬁi Zl%”t&t)é‘ﬂr&duc &ng,%ﬂ)xmﬁ%mfm Nﬁ{z? Cprtpt
& 38(dpb a8 vk, @H),07.84/(dgJ =0 29& iH| 7 3G(dol/ K220z, (Lpoyvioas (d, J

i Tt ok 2,6 w8l s Tl R SrLIBG S 5 448

2H) £540be, 28D S2.0341180t (h) BEDY] 16t (s, 91Dt hyl ene chl ori de and
wat er, washed with brine. The conbined organi c phases

wer e drl ed over anhydrous Na2SO4 and concentr at ed.
[Odﬂgg:;,]cgg.gq material was purified by a chromatography on
[i'ca gel eluting with 10% ethyl acetate in hexane

2-{l4c{41{ﬂ§v -Byrnolidine2ylmethaxy) phgnoxyl-pbenylhikiazae er and
hyhl?ogﬁllog'ﬁl% salt: A solution of the product of step 3 (90 mg, 0.21 mmol) in

dioxane (2ml) was added 4M HCI in dioxane (0.5 ml, 2.1 mmol), and stirred at room
temperature for 4 h. After the solvent was removed, the crude material was triturated
with ether to afford the the title product (60 mg, 83%); 'HNMR (400 MHz, CD;OD)
87.90 (d, J =8.4 Hz, 2H), 7.82 (d, J =3.2 Hz, 1H), 7.55 (d, J =3.6 Hz, 1H), 7.07 (s,
4H), 7.00 (d, J =8.8 Hz, 2H), 4.22 (dd, J =10.4, 3.2, 1H), 4.14 (m, 1H), 4.04 (m, 1H),
3.38 (m, 2H), 2.28 (m, 1H), 2.14 (m, 2H), 1.92 (m, 1H);LC/MS (ESI+) 88%; m/z:
353 (M+1, 100).

[000534] EXAMPLE 147
0 O
ﬂ ﬂa o
N i, N Cl
&/5 U
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ng, 1.54 mol) in THE/water (1:1, 5 nL) was stirred at
roomtenperature for 16 h. After the THE was renoved
t he aqueous solution was acidified with 10% HC to pH
= 2, extracted with ethyl acetate. The conbi ned
organi ¢ phases were dried over Na2SO4 and
concentrated. The crude material was recrystallized
with CH2Cl2/ether to yield the title conmpound (120
ny, 33%; IH NVR (400 MHz, DWBC>d6) S7.90 (d, J=18.8
Hz, 211), 7.82 (d J— 3.2 Hz, 7.28 (d, J= 3.2 Hz,

2 T Pt -gh?@%wrfhfﬁué%'@ﬂrﬁ}-ﬁpﬁﬁw

acﬁl 3§nﬁxtﬁfe c(fmhe Iﬁbﬂuct ﬁ&‘nl\]ﬁaﬁﬁfd 5 (08%;, 0.93 %mb1)GR&R]4-
\0 [ 000536] St ep

branobu Vit L 0B D) R KeChs owiied (021 oL 4 Rt
DNif- (%?ﬂ.g was Med"@? Jm ?e?cﬂkfa@{ue f‘d'rthmf@?e? kg IﬁlQEF7vGasQ‘em ﬂeéi?

4- br onoani sol'e (2.0 g, using t
thqnlreeadmjwasa)adiummhenmeneyhl@pdq andlwmw Witl brine.

d
Tipehithed ofbpddo pfased wart ol ygr gl GBSOl e spferallly
Th’é cﬂﬂe eﬁenaBH)ts plﬁiﬁkd[b@&%ﬂ)ﬁatc@rmhybn sﬂlca gel eluting with 10%
heno ti tI und %

et S gt B he i cPgps St g iy 3@ NgOHLg

gmui4)mmanl i DHBAwakteri( D1 05 1inl B wad driod abRioayte raﬁhb wrl 16,

10.3 10.3 wnobk=u5|ng t he procedure o oqg
Afiaghe ?F%wa%removm a¥ERs spippion PRARSIiAYd with 19%4HCI tfm,H
= 5 eﬁﬁ-ac@éi‘l with etﬁy(fl%lgaﬁt'e &t‘% gor%li)vlﬁi_éh &?amé-'p'haseﬁng% defdd over=9
NaZSO4 and concenu'ated The crude material was recrystalhzed with CH,Cly/ether
to yield the title compound (120 mg, 33%); '"H NMR (400 MHz, DMSO-d;) & 7.90
(d, J=8.8 Hz, 2H), 7.82 (d, J= 3.2 Hz, 1H), 7.28 (d, /= 3.2 Hz, 1H), 7.02 (d, /= 8.8
Hz, 2H), 4.55 (m, 1H), 4.22 (m, 1H), 3.78-3.5 (m, 3H), 3.15 (m, 2H), 2.53 (m, 2H),

2.35-2.05 (m, 6H); LC/MS (ESI+) m/z: 93%.

[000535] EXAMPLE 148

[000536] Step 1

2-(4-Methoxy-phenyl)-oxazole: The title compound (0.16 g, 33%) was prepared
from oxazole (0.74 g, 10.7 mmol) and 4-bromoanisole (2.0 g, 10.7 mmol) using the
procedure of Example 146, step 1; THNMR (400 MHz, CDCl3) 6 8.0 (d, J =9.2 Hz,
2H), 7.66 (d, J =1.2 Hz, 1H), 7.19 (d, J =0.8 Hz, 1H), 6.97 (d, J =8.8 Hz, 2H), 3.87
(s, 3H).
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[ 000538] Step 3
(R)-2-[4-(4- Oxazol - 2-yl - phenoxy) - phenoxynet hyl ] - pyrro
i dine-1-carboxylic acid tert-butyl ester: The title
conmpound (60 ng, 30% was prepared from product of
step 2 (0.1 g, 0.6 mml) and
(R)-2-(4-1o0do- phenoxynet hyl ) - pyrrol i di ne-1-carboxylic
acid tert-butyl ester (0.38 g, 0.9 mmol) using the
procedure of Exanple 146, step 3 ; 1HNWR (400 MHz,
[000B&13Btep27. 96 (d, J =8.8 Hz, ZFD 7.67 (s, 1H), 7.20
3. 86
4-(§X%21-%1¥1‘-Pmol Eﬁgﬁﬂchoclﬂﬁi @53 & %%svaegfepa@ OmFQhe

Qb %%43 4 mmol and boron tribromide (lM in methylene chloride,
é} gj rro i n-2-yl met hoxy n pheny 1
03ai B anmg) umf%epm@edurgafﬁxanmlﬁ Yn 3¢ CHOBIRAA0S

, t 6

Ml oS S8 106 308 K0 (47 T e L 50 67 E%f%%@f 5,
Hzn?i), MSIARCIH he2 @-bl;adoy, e of Exanpl e 146, step 4,

"HNMZ (400 MHz, CD30OD) 6 8.04 (s, 1H), 8.00 (d, J =8.8

Hz, 211), 7.40 (s, 1H), 7.08 (s, 4H), 7.03 (d, J =8
[odrja%;s]Z 34 46 (rII]l) 2H) , 184( 18- g 01 1(r9n6 2H) , IP:|)36|_E:/m|\/S
(RX-Ed#—Li—Oxa&« Z-Q@epmd-phvngym«ft bﬂﬁo]oli&i;?m@awcrcyd
terfpaty) efiek: The ilkonfiBnfen ¥, 3896 was prepared from produt of
step @i(Ad-g, Oéanmd) wid @)é-’e(MOdOQh@mBMM?th}’lé?b’Hohdlﬁhé-calrbbkﬁlc
o ARBNOF PP 5, o9l B0 RloEShuld B 07

HNR)R MOMHﬂl GE@I@)&EB@Y%)/ﬂ”&H@)@H;EY bytsl 'IH)’Wl'Zﬂ (ble)ﬁ | -
1 C tert ut

6 G R S h A G TNt G 2B, 20718 (m; 410, Hrd

op§400 Hz, CDC13) S 7.88 (d, J =8.4 Hz, 2H), 7.84 (d, J

23.2 Hz, 1H), 7.30 (d, J =3.2 Hz, 1H), 7.25 (d, J

=8.4 Hz, 2H). 7.10 (d. J =8 Hz, 2H), 6.86 (br d, J

[000538] Step 4
2-{4-[4-((R)-1-Pyrrolidin-2-ylmethoxy)-benzyl]-phenyl}-oxazole hydrochloride
salt: The title compound (30 mg, 59%) was prepared from the product of step 3 (60
mg, 0.14 mmol) and 4M HCI in dioxane (0.35 ml, 1.4 mmol) using the procedure of
Example 146, step 4 ; "HNMR (400 MHz, CD;0D) & 8.04 (s, 1H), 8.00 (d, J =8.8
Hz, 2H), 7.40 (s, 1H), 7.08 (s, 4H), 7.03 (d, J =8 Hz, 2H), 4.46 (m, 2H), 4.18-4.01
(m, 2H), 3.36 (m, 2H), 2.32 (m, 1H), 2.18 (m, 2H), 1.96 (m, 1H), LC/MS (ESI+)
91%, 337 (100, M+1).

[000540] EXAMPLE 149

SAC I
= A
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Hz, 2H), 4.10 (br, 2H), 3.96 (s, 2H), 3.9-3.75 (br,
2H), 3.40 (br, 211), 2.03-1.84 (br, 4H), 1.46 (s, 9H)
; MS? [000542] Step 2
2-{4-[4-((R)-1-Pyrrolidin-2-yl met hoxy) - benzyl ] - phenyl }
-thi azol e hydrochloride salt: The title conpound (60
ng, 83% was prepared fromthe product of step 1
(0.09 g, 0.21 mmol) and 4MHCO in dioxane (0.5 m, 2.1
nmol ) using the procedure of Exanple 146, step 4
[000548YVBtep400 MHz, CD3OD) S 9.42 (br, 1H), 8.96 (br,

1H) 7.89 (d, J =3.6 Hz, 1 .86 (d, J =8.4 Hz, .
Ry b4 ity ety s Rony ity f pprofifine-carbo pacia
ter?-iaiﬁyl eZtelz'OI‘ Hccﬁtle%omﬁmﬁldl'@o m%"bQ%ﬁw r@:ﬁared]ﬁ'm(ﬁ tﬁai‘@e (0.07
g @8 granqlas andz ¥2- [43(4agdo¢bﬁnlepwhe@xmef@bﬂ1 pm?hd@e-izca{hq?(yhc

iyt T o ebPitd e Bkl SLORE Ry

"HEMR (4006 HA\\CDCIS.6 7.830@54 4B.43z% AH), 7.84 (d, J =3.2 Hz, IH) 7.30 (4,
T e b eyt e, PP T e G B 1 Y
Hzcmpaqroctbf, @1@ mss Sﬁ%ﬁ 39857 (be M) T 46 (RMH)D @qu 821 (br

4 §)462(S{QHXAM§Bdo benzyl ) - phenoxymet hyl ] - pyrrol i di ne-1 -
carboxylic acid tert-butyl ester (0.4 g, 0.8 nmmol)
usi ng the procedure of Exanple 209 146, step 1

[00054NIStept2 (400 MHz, CDC13) S 7.87 (d, J =8.4 Hz, 2H

2 ob-rhrifu bl pydf pfeny: @*ﬁ?le%&m‘e"%

sal¢:bTheltitld confpatmdig60 mE])83 %) wids pteptared Zidim thd pBfaudisof sizpi),
(04 g9y Ctmtglna e ditaRe 0.5 G2 1 Fies) ot Bipedirh,
ofﬂxample 146, st 4 'HNMR (400 Mz, CD;0D) 59. 42 (o5, 1H), 896 (o, 110
7.5 ézéﬁﬁfmym aQ%féfJ o, T s 6 Y e
8.4 Hz, 2H), 7.20 (d, J =8.8 Hz, 2H), 6.93 (d, J =8.8 Hz, 2H), 4.22 (dd, J =10.4,
3.6 Hz, 1H), 4.08 (m, 1H), 3.96 (s, 2H), 3.89 (m, 1H), 3.20 (m, 2H), 2.12 (m, 1H),
1.92 (m, 2H), 1.63 (m, 1H); LC/MS (APCI+) 99%, 351 (M+1, 100); HPLC 98.5%.

[000543] EXAMPLE 150
°
I KQ

[000544] Step 1
(S)-2-[4-(4-Thiazol-2-yl-benzyl)-phenoxymethyl}-pyrrolidine-1-carboxylic acid
tert-butyl ester: The title compound (200 mg, 86%) was prepared from thiazole
(0.28 g, 3.2 mmol) and (S)-2-[4-(4-i0do-benzyl)-phenoxymethyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester (0.4 g, 0.8 mmol) using the procedure of Example
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salt: The title compound (60 ng, 83% was prepared
fromthe product of step 1(0.09 g, 0.21 mmol) and 4M
HC in dioxane (0.5 m, 2.1 nmmol) using the procedure
of Exanple 146, step 4 ; 1HNWR (400 MHz, CD3OD) S
8.17 (d, J =4 Hz, 1H), 7.98 (d, J =3.6 Hz, 1 H), 7.90
(d, J =8.4 Hz, 2H), 7.45 (d, J =8.4 Hz, 2H), 7.20 (d,
J =8.8 Hz, 2H), 6.95 (d, J =8.8 Hz, 2H), 4.32 (dd, J
=10.4, 3.6 Hz, 1H), 4.10 (m 1H), 4.04 (s, 2H), 4.03
146 rstepm,hmvm @1@0 (Mnﬁz Z}H)cb)z 287 (d,‘rll —Bbb Hz 23}1997 g4(d, 2H3,2
(3@ (2 +) 93% 100) ; HPLC
Hzghl%7 %ﬁﬁf}‘S@%AWLE 44, JGSbH&ZH)v (d J~g8 fiz 2H
(AnThi | I I pyr
<Pr‘d§%’;17“fz A O 2, HOG AR 30 B e 2, *‘%’f
2}13420361 866;5 1(4565 s MSC(@SIIbgﬁbﬂ‘é;bhrl@@)from t he
product of Exanple 150 (0.1 g, 0.28 mml) and net hyl
bronmobutyrate (0.062 g, 0.34 mmvol) using the
[009545]eBtsp8 of Exanpl e 147; 1HNMR (400 MHz, CD3CD) S

2 T ro g 7 e Py e g Ry Pt

sal€> 98 ((Iﬁ’e c A ﬁn@ (éﬂzmg,%Bl%) vx/&s §?ep51'35ﬂ ﬁ'bhﬁ the ﬁro?i@ct(dflste% ki{0.09
g %% mn@q]h@d( Hﬁlun dJQX%’Gi%S ot % hmre%) usmgzh’e Proge

e A GOSNt oD St %{‘?ﬁe?’*‘%yﬁ%

J =8.678z, LEDAY B0 fds Vi=8. 40z, @H)! B43 (hU=R.4 Bt B); 7.70 6, ti48.8Hz,

2}1&,&5’58&2% =§1?188[TI§”9513§43% d4RP-1Y £PR% B9, Fin 10632 0hF 408,
2H),R).02mh, AH) 4330 (16, BHN2Z.95 fm, AIDNDAY (5} 209), I:90)my 0H); diCAeES!
(APCI+) 93%, 351 (M+1, 100); HPLC 94% .

[000546] EXAMPLE 151

Oy A
el

4-{(S)-2-[4-(4-Thiazol-2-yl-benzyl)-phenoxymethyl]-pyrrolidin-1-yl}-butyric acid

-

hydrochloride salt: The title compound (56 mg, 42%) was prepared from the
product of Example 150 (0.1 g, 0.28 mmol) and methyl bromobutyrate (0.062 g, 0.34
mmol) using the procedure of Example 147; "THNMR (400 MHz, CD30D) 6 8.07 (m,
1H), 7.90 (d, J = 8 Hz, 1H), 7.85 (m, 2H), 7.42 (d, J =8.4 Hz, 2H), 7.20 (d, J =8.8
Hz, 2H), 6.98 (d, J =8.8 Hz, 2H), 4.32 (m, 1H), 4.20 (m, 1H), 4.10 (m, 1H), 4.04 (s,
2H), 3.95 (m, 1H), 3.65 (m, 3H), 3.36 (m, 2H), 2.50-2.00 (m, 6H); MS..?
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carboxylic acid tert-butyl ester (0.1 g, 0.2 mmol)
usi ng the procedure of Exanple 146, step 1 ; 1PINWR
(400 MHz, CDC13) S 7.95 (d, J =8.4 Hz, 2H), 7.68 (d, J
=0.8 Hz, 1H), 7.26 (m 2H), 7.21 (d, J =0.8 Hz, 1H)
7.10 (d, J =8 Hz, 2H), 6.86 (br d, J =7.2 Hz, 2H)
4.10 (br, 2H), 3.96 (s, 2H), 3.9-3.75 (br, 2H), 3.40
(br, 2H), 2.03-1.84 (br, 4H), 1.46 (s, 9H). [000549]
Step 2
[00D587- EXANMIRLE 15Pyrrol i di n- 2-yl met hoxy) - benzyl ] - phenyl }
-oxazole: The title conpound (15 ng, 80% was
M t he product of step 1 (20 ng, 0.05
in dcoxane (0.12 m, 0.5 mml) using
! oy, Exxanple 146, step 4; 1HN1VIIt (400
4@/ , CD30D) 8 8. o} (s; 1H), 7.93 (d, J =38.4 Hz, 2H)
@4 (d, s, J =8.4 , 3H), 7.19 (d, J =8.8 Hz, 2H)
6.95 (d, J =8.8 Hz, 211), 4.32 (dd, J =10.4, 3.6 Hz,
1H), 4.10 (m 1H), 4.32 (m 2H), 4.10 (m 1H, 3.94
[06@4%]2'313@13 36 (m 2H), 2.25 (m 1H, 2.10 (m 2H),
LCI M5 (APCI +) 90% 335 (Mrl, 100). 211
(Rpﬂdéﬂmxammamt)—ph@wxyme@m-pynroh efl-carbegyiic acid

g R TR s copnd (2 m 2370 s prspesed Som sle 6
mg, OB\l mmbl) dnch@%)kz-[zb@th«bbnzyl)q)hembmmethyﬂmyyﬂolidmbdr The
Itl.e co n epar e

catporoie i B s P b, A2 hold Bink JRRR0 ure  Bfhomplg

146 F%)tengl' { BNREO400 NERL OIEL Y B/T.95 m;mdsm Hi,289)17.68 (972018 C
acid tert- butyl ester %O 23H§ 56 ol

Hz, 1H), 7.26 (m, 2H), 7.21 (d, J =0.8 Hz, 1H), 7.10 (d, J = 8Hz 2H), 6.86 (br d, J

=7.2 Hz, 2H), 4.10 (br, 2H), 3.96 (s, 2H), 3.9-3.75 (br, 2H), 3.40 (br, 2H), 2.03-1.84

(br, 4H), 1.46 (s, 9H).

[000549] Step 2
2-{4-[4-((R)-1-Pyrrolidin-2-ylmethoxy)-benzyl]-phenyl}-oxazole: The title
compound (15 mg, 80%) was prepared from the product of step 1 (20 mg, 0.05
mmol) and 4M HCI in dioxane (0.12 ml, 0.5 mmol) using the procedure of Example
146, step 4; "HNMR (400 MHz, CD;0D) & 8.0 (s, 1H), 7.93 (d, J =38.4 Hz, 2H),
7.34 (d, s, J =8.4 Hz, 3H), 7.19 (d, J =8.8 Hz, 2H), 6.95 (d, J =8.8 Hz, 2H), 4.32 (dd,
J =104, 3.6 Hz, 1H), 4.10 (m, 1H), 4.32 (m, 2H), 4.10 (m, 1H), 3.94 (s, 2H), 3.36
(m, 2H), 2.25 (m, 1H), 2.10 (m, 2H), 1.90 (m, 1H); LC/MS (APCI+) 90%, 335 (M+1,
100).
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usi ng the procedure of Exanple 146, step 3. [000552]
Step 2
1-{4-[4-((R) - 1-Pyrrolidin-2-yl met hoxy) - phenoxy] - phenyl
}-1H[1,2,4]triazole hydrochloride salt: The title
conmpound (80 ng, 80% was prepared fromthe product
of step 1 (130 ng, 0.30 mmol) and 4M HO in di oxane
(0.75 M, 3 mml) wusing the procedure of Exanple 146,
step 4; 1HNMR (400 MHz, CD30OD) 6 10.15 (br, 1H), 9.80
[040550] EEAMPFLIB25{ br, 2H), 7.00 (m 8H), 4.12 (br, 2H),
4.01 (br, 1H), 3.36 (m 2H), 2.18-1.96 (m 4H); LC M5
(ESI+) 99% 337 (100, Mt1l). [000553] EXAMPLE 154 N

\N ~0 . N v ~ [000554] Step 1
A et enzyl ) - 3-phenyl -1 H-pyrazole: A mxture
of eny yrazddle (1.35 g, 9.36 mmol),
//4< oxybenzyl \g, ide (1.5 g, 9.7 mml) and K2C03
N(3,3 g, 24.2 mmol n nmet hyl ethyl ketone was

Yefluxed for 24 h. The salts were filtered off, 212
and the sol vent was renpved in vacuo. The residue was
purified by a columm chromatography on silica gel to
[08058LH Stepd ti t|l e conpound (2 2 g, 89%. [000555] Step

3T AR S hedadd Pbsie iR o,
catboxyliepcid tdrE-blty] estér:6Themtilg compbuidB(130 (igyB0%) Giak fiteBared 3
gnﬂﬁgéﬁ%&éﬁ%ﬂ%& 087 R B5IMD oh (B R Saot 46: step

phéno‘%lyﬁ@mlyt)lpyhéh&lﬁa)l o]a:%)t&li@iduﬂteﬁ-b%tﬂ legeet (0@2RYL), 0136 Mmabl) - 1
G%gazo éxroc oride salt: To a m xture of NaH
using(tbe pracadires xample 14865téa3- 1. 65 mol ) in DVF (3 nl)
was added a solution of the product of step 2 (0.3 g,
1.2 mol ) in DW
[000552] Step 2

1-{4-[4-((R)-1-Pyrrolidin-2-ylmethoxy)-phenoxy]-phenyl}-1H-[1,2,4]triazole
hydrochloride salt: The title compound (80 mg, 80%) was prepared from the
product of step 1 (130 mg, 0.30 mmol) and 4M HCI in dioxane (0.75 ml, 3 mmol)
using the procedure of Example 146, step 4; "HNMR (400 MHz, CD;0D) § 10.15
(br, 1H), 9.80 (br, 1H), 7.82 (br, 2H), 7.00 (m, 8H), 4.12 (br, 2H), 4.01 (br, 1H), 3.36
(m, 2H), 2.18-1.96 (m, 4H); LC/MS (ESI+) 99%, 337 (100, M+1).

[000553] EXAMPLE 154

N
O oD
N_N N

[000554] Step 1

1-(4-Methoxy-benzyl)-3-phenyl-1H-pyrazole: A mixture of 3-phenyl-1H-pyrazole
(1.35 g, 9.36 mmol), 4-methoxybenzyl chloride (1.5 g, 9.7 mmol) and K,CO3 (3.3 g,
24.2 mmol) in methyl ethyl ketone was refluxed for 24 h. The salts were filtered off,
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(1 m)at O C. The resulting slurry was stirred at 0 C
for 30 mnutes and at room tenperature for 30 m nutes
before a solution of (R)-2-(toluene-4-
sul fonyl oxynet hyl ) - pyrrolidine-1-carboxylic acid
tert-butyl ester (0.36 g, 1.5 nmmol) in DVF (1 nL) was
added. The m xture was stirred at 80 C for 4 h. The
reaction mxture was poured over ice and then
concentrat ed under reduced pressure. The crude

and €feisdlventwas rééved ¢ esbubnThe fisidyt was pirified b3rackolumn
sequential ly_washed wt wﬁter sat urated aq. NaHCO3,

chipgaingrapiy opeilise gel i &eldotﬂﬁp eEPBRYEA(£2 Bt Pons wer e
dried over Na2SO4, filtered and concentrated in vacu.
The crude product was purified by a colum

[000368kmatepgr aphy on silica gel elutlng with 10% et hyl

+GURY Ep Al Rl pBUGR! S e ERGBRENEL Sho0) was
presaatedtﬁomnthglqimdactd:é‘ gteé W(BiQlg, I716 mlmob) amiaBBQ.(f!]SMm,C}ﬁ,CIZ, f23

4 h. A
mly 3 oo e s oFePEaiih of Bt PRS2t or i 2t was

triturated wth ether to afford the title conmpound

76%: 1H NMVR (400 MHz, CDC13) 6 7.88 (m
[0600%?815%@5'5(? J-88H§ 2H) 742(m) 2H) 73£(3(m

3 ﬂihl)n l—f-[@—@(}()—Ci-pyholﬁhﬁ-%-ybﬁletﬂd%)-b&z?ﬂ I(Hiﬂ;'llxzoﬁ Hz, 1H)

4,34 3.41
hyﬂrgchl«a'l@esalt de a(ma;xtwrpf N pEgineyal gil, 36 19@%65394101) in

m\@"t,\?lm% Q) addedd sbRAGR B the E%&%{\(E%Lo'% stkp2 (8:3%, 1.2 mimot) B BMP

O vl buy L e By och or de sa i The

tm????%?%f&ﬁhﬁ%ﬁgwféé{ é§$%P4£§§*%%@b§F " from t he
0 1 eilhg»ﬂ zf{ olkémea &Ilﬂﬂ(yﬁﬂ'@hd te&%tﬁ'eﬁéﬁ’(@%%(yr%ﬁml)

using the procedure o

in DMF (llmlL}\WRS %M@@ Marzmlxbws@aw)rre@ ay 8@ 5C for 4 Iy =The IFECHOD

mixture was poured over ice and then concentrated under reduced pressure. The

crude residue was extracted into ethyl acetate and sequentially washed with water,
saturated aq. NaHCO3, water and brine. The combined organic portions were dried
over Na,SQy, filtered and concentrated in vacu. The crude product was purified by a
column chromatography on silica gel eluting with 10% ethyl acetate in hexane to
afford the Boc-protected compound, which was dissolved in dioxane. To this
solution was added 4M HCl in dioxane (0.5 ml, 2.2 mmol), and stirred at room
temperature for 4 h. After the solvent was removed, the crude material was triturated
with ether to afford the title compound (360 mg, 76%); "H NMR (400 MHz, CDCl;)
& 7.88 (m, 3H), 7.65 (d, J = 8.8 Hz, 2H), 7.42 (m, 2H), 7.35 (m, 1H), 7.08 (d, J=8.8
Hz, 1H), 6.72 (d, /=3 Hz, 1H), 4.45 (m, 1H), 4.34 (m, 1H), 4.01 (m, 1H), 3.41 (m,
2H), 2.25-1.98 (m, 4H); LC/MS (ESI+) m/z: 90%; 367 (M+1, 100).
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1H, 7.77 (d, J= 8.4 Hz, 211), 7.38 (t, J= 8 Hz, 2H)
7.27 (d, J=8 Hz, 3H), 6.98 (d, J = 8.4 Hz, 2H), 6.72
(d, J= 2 Hz, 1H), 5.30 (s, 2H), 4.43 (m 1H), 4.30 (m
2H), 3.84 (m 1H), 3.57 (m 4H), 3.14 (m 1H), 2.38
(m 2H), 2.25-1.98 (m 4H); LG M (ESI+) mz: 91% 367
(M+1l, 100). [000558] EXAMPLE 156 N [000559] Step 1
4- Benzyl - benzoic acid ethyl ester: To a solution of
4- benzyl -benzoic acid (4.0 g, 18.8 mmol) in nethyl ene
[060357r EXRANIRILENE3 was added oxalyl chloride (3.6 g,
28.3 mmol) at roomtenperature, and stirred at room
tenperature for 3h° Abter the solvent was renoved,
the acid chloride was dissolved in ethanol (20 nlL) and
triethylamne (5.7\g, 56.5 nmol) was added. The
resulting reaction s stirred at room tenperature

16~, and the etRanol was renoved to obtain the
2\ 9 (4.; P—9R%WL2P4 [000560] Step 2
(4- BeNzPh-phieny! ) - metHanol : To a sol ution of the

product of step 1 (1 g, 4.2 mol) in THE (20 nL) was
added LiAIH4 (0.32 g, 8.3 mol) in portions, and
stirred at roomtenperature for 16 h. The reaction

1-{(B¥-2ddré 3rPhenylpy razolndme tiyybiphenppsymefhyl Ly neodid in-1-5 b WETie,
. . e | .

sl ERUGTABIE i EHpILL O, S0 U LAk 83

Exemplsriat ¢¢1 5 ghl:4 bmnwil) and 4-tgeinobwyrpiee(0d 1 igh@.49 irtrhad) using

m%%@%ﬁ%%f%a%%iﬁﬁéﬁ?#@%ﬁé Mt JSPrd 2 s @, /=21,

1B)yoroEh) o8 48z 580t 7.3 (e £istHL 2}1?,oxmdmi=(8m0 3P, 6.9 J
was prepared fromthe product of step 2 (0.3 g, 1.5
= §vible) 2HDaAd2 (4, /=2 Hz, 1H), 5.30 (s, 2H), 4.43 (m, 1H), 4.30 (m, 2H), 3.84

-t - Sl ' _ Oind i -carb

(nf P03 337 DT (G RS TR o BR A O o3
(ESHemjz: 4 6 36% (MF1,B08hpl e 154, step 3 ; 1H NVR (400
MHz, CD30OD) S 7.23 (m 9H), 4.56 (s, 2H), 3.95 (s,

2H), 3.75 (m 2H), 3.55 (m
[000558] EXAMPLE 156

0
O

[000559] Step 1

4-Benzyl-benzoic acid ethyl ester: To a solution of 4-benzyl-benzoic acid (4.0 g,
18.8 mmol) in methylene chloride (11 mL) was added oxalyl chloride (3.6 g, 28.3
mmol) at room temperature, and stirred at room temperature for 3h. After the solvent
was removed, the acid chloride was dissolved in ethanol (20 mL) and triethylamine
(5.7 g, 56.5 mmol) was added. The resulting reaction was stirred at room

temperature for 16 h, and the ethanol was removed to obtain the title 9 (4.5 g, 98%)
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1H), 3.26 (m 2H), 2.25-1.98 (m 411); LC M5 (ESI+)
mz: 98% 282 (M+l, 100). [000562] EXAMPLE 157 0 O N
4-[ (R) - 2- (4- Benzyl - benzyl oxynet hyl ) pyrrol i di n-1-yl] but
yric acid hydrochloride salt: The title conpound (60
ng, 30% was prepared fromthe product of step 3
(0.04 g, 0.12 mmol) and 4-bronobutyrate (0.03 g, 0.15
nmol ) using the procedure of Exanple 147 ;1H NWR (400
MHz, CD3OD) S 7.23 (m 9H), 4.56 (d, J= 2.8 Hz, 2H),
[000580] $wp21H), 4.19 (m 1H), 3.95 (s, 2H), 3.78-3.60

(+-Bemikphpnlpuctaions Tog salghior sishe Diodst of e ! (b Spic)
i TR 90 00030 Lkl (032 95 H b 9550 B0 e

| odo- phenoxy) - benzoi ¢ aci d sol ution of

room tmﬂph &onyl16 et Hheregeyoyy was quepchadyypith welgeoliarms by

sal L SRR el BB B sy,

Thb rdshiue evas ptudfiedizy 2 edahi dnomatogtapby] ot sxhca 843 toryield thé tide

co%@%x{ﬁﬁg %0, Lepm tenperature, t he carboxylic salt was
BRSPSkt i

filter, and then was suspended in
ethyl acetate- water. After it was acidified with 4 N

t Hto -1, the organic |ayer was separated,
looz;gﬁ]édgﬁsér Na2SO4, and concentrated to yield the
248 d:g(xéeti roliding hyarichldrfit salt; A9¢aiak the
(Rjdl aci d 05 S¥§Lbyr (4h?odo enolﬁlzg benzoi c

coram@déz@glmge%(t‘@ waﬂm@aﬁdtfr@n thempesinstof(sterZ §;3 399 miped)
I
m@ﬁ?@aggﬂq 1?5—% E}ﬂgé}ﬁ, d&&%@fﬁ%f) éﬁl(’roﬁ&lﬁg ljcaﬁ%sty llj(g?ch&l‘grtgoumo )
estpr @dE @l (8 ImﬁnoE)uamgltl@ pre@dursiof Bxdample 154, step 3 ; H NMR (400
MHz, CD3;0D) 8 7.23 (m, 9H), 4.56 (s, 2H), 3.95 (s, 2H), 3.75 (m, 2H), 3.55 (m,
1H), 3.26 (m, 2H), 2.25-1.98 (m, 4H); LC/MS (ESI+) m/z: 98%; 282 (M+1, 100).

[000562] EXAMPLE 157
o]

/NQ
O\“‘“.‘

4-[(R)-2-(4-Benzyl-benzyloxymethyl)pyrrolidin-1-yl]butyric acid hydrochloride
salt: The title compound (60 mg, 30%) was prepared from the product of step 3
(0.04 g, 0.12 mmol) and 4-bromobutyrate (0.03 g, 0.15 mmol) using the procedure of
Example 147 ;'H NMR (400 MHz, CD;0D) & 7.23 (i, 9H), 4.56 (d, J= 2.8 Hz,
2H), 4.31 (m, 1H), 4.19 (m, 1H), 3.95 (s, 2H), 3.78-3.60 (m, 5H), 2.39 (t, /= 6.8 Hz,
2H), 2.25-1.98 (m, 6H); LC/MS (ESI+) m/z: 94%; 368 (M+1, 100).
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[ 000566] Step 3 4-(4-Thi ophen-3-yl - phenoxy) - benzoi c
acid ethyl ester ; A mxture of the product of step 2
(0.5 g, 1.4 mol), 3-thiophenboronic acid (0.2 g, 1.4
mmol ), K2CO3 (1.1 g, 8.1 mmmol) and (Ph3P)4Pd (0.08 g,
0.07 mmol) in EtOH (10 nL) was heated to reflux for
24 h. After the solids were filtered off, the filtrate
was concentrated to dryness. The residue was purified
by a col unm chromat ography on silica gel to yield the

[00056BE EXQvIPRENSS (0.4 g, 91% . [000567] Step 4
[ 4- (4 Thlophen 3-yl - Egpnoxy)-phenyl]-nethanol: The

,  99% was prepared fromthe
3 (O g, 1.1 mmol) and Li AlH4 (82
; procedure of Exanple 156, step

o 216 [ 000568] Step 5
(R)-2-[4-(4-Thi ophen- 3-yl - phenoxy) benzyl oxymet hyl ] pyrr
ol i di ne hydrochloride salt: The title conpound (90
[0&2%4?@%%1“63 prepared fromthe product of step 2 (0.1
g, 0.35"mmol) and

4- (WQ-P@EMWM@W%MIGO A9 laselitien piA-jodpdiphenyl ethere(S|g, ¢hBb

ter tyl est
it g pada s s M i BB Bt Bl o 78 gt
at (7890 fM‘ﬂ), mﬁ[ﬁ%dx%ug CBB ghstwasbubBled irtl the2Edction saibtidrfor
5H), (d, J =8.4 Hz, 2H), 6.98 (d, J =8.8 Hz,
157p4p, Aéﬁ%'wa{rw to yoorp gempEetyg, thoerboxylig salf yps coljpcted gn 27
ﬁlgeE';an& e SV %nggﬁ%edﬁl)ethylgaé%%e gvg.%e? '('kMiEil?it ‘?ngso %1&?8% g?%%l él]N
HEMAIVHLtE ~15Be brgam[l&mms)q@&a@g dried over N2,SO;, and

cofo Rt TR b Rhe B A VAR Bl 408k e gigia
phenyl boronic acid (1.7 g, 11 mml ), K2CO3 (8.7

[000565] Step 2

4-(4-Iodo-phenoxy)-benzoic acid ethyl ester: The title compound (2.1 g, 53%) was

prepared from the product of step 1 (3.7 g, 10.9 mmol) and oxalyl chloride (2.1 g,

16.3 mmol) using the procedure of Example 156, step 1.

[000566] Step 3

4-(4-Thiophen-3-yl-phenoxy)-benzoic acid ethyl ester ; A mixture of the product
of step 2 (0.5 g, 1.4 mmol), 3-thiophenboronic acid (0.2 g, 1.4 mmol), K,COs (1.1 g,
8.1 mmol) and (Ph;P)4Pd (0.08 g, 0.07 mmol) in EtOH (10 mL) was heated to reflux
for 24 h. After the solids were filtered off, the filtrate was concentrated to dryness.
The residue was purified by a column chromatography on silica gel to yield the title
compound (0.4 g, 91%).

[000567] Step 4

[4-(4-Thiophen-3-yl-phenoxy)-phenyl]-methanel: The titie compound (300 mg,
99%) was prepared from the product of step 3 (0.35 g, 1.1 mmol) and LiAlH, (82
mg, 2.2 mmol) using the procedure of Example 156, step 2 .
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g, 62.8 mml) and 10% Pd/ C (0.56 g) in isopropanol/H20

(1:1, 40 nm) was refluxed for 5 h. The reaction

m xture was filtered through a pad of Celite. After

t he i sopropanol was renoved, the product was coll ected

on a filter, washed with hexane and dried in vacuo to

yield the title conpound (1.9 g, 82% . [000571] Step 2

(4- Met hoxy- phenyl ) - (5- phenyl -t hi ophen- 2-yl ) - net hanol :

To a solution of 4- brompanisole (0.6 g, 3.2 mml) in

THE was added n-BuLi (2.5Min hexane, 1.5 nL, 3.5

78C, and continued to stir for 30 mn. The

[Oﬁﬁ%@ ?péf step 1 (0.48 g, 2.6 nml) was added. After
(R)-t- [m'l‘hidphE@Q-ﬁipheﬂ&@)ﬁﬁfzyﬁﬂylﬁbﬂﬁyl] e ohidiae hiy@rochfotide

owed to warmto roon1tenperature and stirred for an

sal&d Ehﬁ titdeomppund (9PBe, 68%0 Was Rrepaked figmahe progueti af stepat (B4,
B, G48 ERGHRAIRID dohidhe.4-AEBAAG M PN ABRA RS oY
acidmrt blltlﬂl astes (0-bys.d %mml) usmgrﬂmm@gmmfﬁxempbu I5dcsierg|

R ey i) B P RSy Sty 137 e (8204

—881015[?}%[[—1)}’6 98 (dt Meswwﬁ gﬁg Q56 (Sitdﬁ.p—ﬁo llegizﬁ 2H), 32893(m2ngt1>12))
3.7k AN 0, T ape 015 G B0npeeS (Bsres g

90%h; 3@'-}1@4.;pqg@)| on m xture was poured | nto |ce- wat er,
extracted with Et OAc, washed with brine and dried over

Na2SO4. ﬁ¢ter the solvent was renoved, the residue
[00@59 P36 @ colum chromat ography on silica gel

)} the t|t| e compound (O 55 g, 98% . [000573]

p 4 4-(5-Phenyl -thi ophen-2-yhnet hyl)-phenol: The

e7Cpnpound (480Qf§$ 99% was prepared fromthe
€

—

g, 1.8 mmol) and BBr3 (1.3 g,
ocedure of Exanple 146, step 2.

[000574] Step 5
(R}-2-[4-(5-Phenyl -t hi ophen- 2-yl net hyl ) - phenoxynet hyl ]

[0008¥d)" Slep §' e

S-Phenyl-thiophene-2-carbaldehyde: A mixture of 5-bromo-thiophene-2-
carbaldehyde (2.0 g, 10.5 mmol), phenylboronic acid (1.7 g, 11 mmol), K>COs; (8.7
g, 62.8 mmol) and 10% Pd/C (0.56 g) in isopropanol/H,0 (1:1, 40 mL) was refluxed
for 5 h. The reaction mixture was filtered through a pad of Celite. After the
isopropanol was removed, the product was collected on a filter, washed with hexane

and dried in vacuo to yield the title compound (1.9 g, 82%).

[000571] Step 2

(4-Methoxy-phenyl)-(5-phenyl-thiophen-2-yl)-methanol: To a solution of 4-
bromoanisole (0.6 g, 3.2 mmol) in THF was added n-BuLi (2.5M in hexane, 1.5 mL,
3.5 mmol) at -78°C, and continued to stir for 30 min. The product of step 1 (0.48 g,
2.6 mmol) was added. After it was sturred at -78°C for 30 min, the reaction was
allowed to warm to room temperature and stirred for an additional 1 h. The reaction

was quenched with water, extracted with EtOAc, washed with brine and dried over
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hydrochl oride salt: The title conmpound (350 ngy, 80%
was prepared fromthe product of step 4 (0.3 g, 1.1
nmol ) and (R)-2-(tol uene-4-sul fonyl oxynet hyl) -
pyrrolidine-1-carboxylic acid tert-butyl ester (0.48
g, 1.4 mmol) using the procedure of Exanple 154, step
3 ; IHNMR (400 MHz, CD3OD) S 7.50 (d, J= 8.8 Hz, 2H)
7.29-7.20 (m 511), 7.08 (d, J =4 Hz, 1H), 6.98 (d, J
=8.8 Hz, 2H), 6.77 (d, J =5.2 Hz, 1H), 4.34 (dd, J
Naz8502, AflerGhdBolvehtivas émbred, the résibiue WasPhrified b? b:')coluﬁm3 5
(m 2H), 2.25 (m é;i 2,11 (m 2H), 1.98 (m 1H);
chiopyagggranhy|op siliea gel to guld ths itlp gampound §9.6 £9%9%).000575]
EXAMPLE 160 0 O O
4- éR) 2- [ 4- (5- Phenyl - t hi ophen- 2-yl met hyl ) - phenoxymet h
[0@!1517 bytPd i din-1-yl}- butyric acid: The title conpound

[ t e
2= effry Sty S iAo el M8 4 S b i ou i, GRPAC
(0.6, 2.0 rdiFoNWTHA (SimLgras e hdetieylsitane oa‘ 4 Bxatnpinenclyei 0 °C,

HN 400 .50 (d. J= 8.8 Iz, 2H),

M3< f°°31teﬁﬂwt‘“?$4h7 re%ﬁ ion pixcturg was pogred jnto dceg
wat‘&; extrhdtbd wath FROAE, awa]shed:&tﬁ bﬁge a&l"@ned évérﬁqa(zéo JATerthé

Hz, 111), 4.36 (dd, J = 7.2, 1H), 4.18 (m

solygntywas rgmq*@d( the residpe was g@'ﬂéqﬁ byj_a,.q)olmgn qtgopmog@phy on giligx

( 20@fy.2. 30 (m 4H), 2.19-1.98
gel tmylélfﬂh’e tﬁlgj%éw%lg’?ﬂéld?(bgss 9@%90% 437 (Mr1, 100).

[000576] EXAMPLE 161 \-JD
[060§)73] F 5- Phenyl -t hi ophen- 2-yl net hyl ) - phenoxynet hyl ]
pyrro I ne hydrochloride salt: The title conmpound
4- (Sélﬂﬁnylathlﬁﬂ% Mﬂmaﬂ;&pplaﬁl «f mmmmmuﬁwmo n®, 99%) was

pre@ge éggéq@gtﬁ sttp 300203, 1 3 mol ead BEAY 3 g, 5.3 mmol)

usﬁyltﬁeqw&ea&emmxﬁl%renxs Js@dpidi ne-1 - carboxylic acid
tert-butyl ester (0.48 g, 1.4 mmol) using the

procedure of Exanple 140, step 3; |HNVR (400 MHz,
[0065940ked 57- 50 (d,

(R)-2-[4-(5-Phenyl-thiophen-2-ylmethyl)-phenoxymethyl}-pyrrolidine
hydrochloride salt: The title compound (350 mg, 80%) was prepared from the
product of step 4 (0.3 g, 1.1 mmol) and (R)-2-(toluene-4-sulfonyloxymethyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (0.48 g, 1.4 mmol) using the procedure
of Example 154, step 3 ;' HNMR (400 MHz, CD;0D) & 7.50 (d, J = 8.8 Hz, 2H),
7.29-7.20 (m, 5H), 7.08 (d, J =4 Hz, 1H), 6.98 (d, J =8.8 Hz, 2H), 6.77 (d, J = 5.2
Hz, 1H), 4.34 (dd, J =7.2, 3.6 Hz, 1H), 4.12 (s, 2H), 4.01 (m, 2H), 3.35 (m, 2H), 2.25
(m, 1H), 2.11 (m, 2H), 1.98 (m, 1H); LC/MS (ESI+) m/z: 96%, 351 (M+1, 100).

218



Hz, 2H), 7.32 (t, J=6 Hz, 2H), 7.24 (m 3H)
J =3.6 Hz, 1H), 6.98 (d, J =8.4 Hz, 2H),
J = 3.6 Hz, 1H), 4.34 (dd, J =7.2, 3.6 Hz,
H, 4.12 (s, 2H), 4.01 (m 2H), 3.35 (m 2H), 2.25
(m 111), 2.11 (m 211), 1.98 (m 1H); L M5 (ESI+)
mz: 96% 351 (M+l, 100). 219 [000577] EXAWMPLE 162 0 O
O NS
4-{(S)-2-[4-(5-Phenyl -t hi ophen-2-yl nmet hyl ) - phenoxynet h
[000575]P EXIANMPOENGA.- Yl } - butyric acid: The title conpound
was prepared fromthe_product of Exanple 161 (0.1 g,
0.26 nmol) and nethylo4-bronnbutyrate (56 ng, 0.31
nmol ) using the proc e of Exanple 147 ;' HNVR (400
N+h cbAd3) S7.50 (o J=8.8 Hz, 2H), 7.32 (t, J=6
7.18 (d, J =3.6 Hz, 1H), 6.98
.77 (d, J = 3.6 Hz, 1H), 4.36
H, 4.20 (br, 1H), 4.10 (s,
. (B 705 (br, 2H), 2.44 (br, 2H)
2.19-1.98 (m 9H); LC MB (ESI+) mz: 95% 437 (M1,
100). [000578] EXAMPLE 163 [000579] Step 1

e
bug'rlc]ak:ldh Fhotifle conpopind(69Inim 36%4) svaspiegared fSnothe j:fbductmfl )
Exgip i&qéb 06 1550658 508 %hd RATPA SromobutyraieRsdme 09720

usifid Mb&nurewf@i}ﬁhble%? phemR-(4oo nmiqubmtwl J=8l%e
oduct

title conpound repared fromthe step

Fizg 28132 (b Jonb i 10) B246h HDk a8 (i deeiieifa, TH), 688 4l o
=80z, 22HE6.77(d, J = 3.6 Hz, 1H), 4.36 (dd, J = 7.2, 3.6 Hz, 1H), 4.18 (m, 1H),

4.10 (s, 2H), 4.00 (m, 1H), 3.71 (m, 1H), 3.55 (m, 1H), 3.25 (m, 2H), 2.50-2.30 (m,
4H), 2.19-1.98 (m, 4H), LC/MS (ESH) m/z: 90%; 437 (M+1, 100).

[000576] EXAMPLE 161
O 7 / o N
s O VQ

(S)-2-[4-(5-Phenyl-thiophen-2-ylmethyl)-phenoxymethyl]-pyrrolidine
hydrochloride salt: The title compound (150 mg, 52%) was prepared from the
product of Example 159, step 4 (0.3 g, 1.1 mmol) and (S)-2-(toluene-4-
sulfonyloxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.48 g, 1.4 mmol)
using the procedure of Example 140, step 3; '"HNMR (400 MHz, CD;0D) & 7.50 (d,
J=8.4Hz, 2H), 7.32 (t, /=6 Hz, 2H), 7.24 (m, 3H), 7.17 (d, J =3.6 Hz, 1H), 6.98
(d, J =8.4 Hz, 2H), 6.77 (d, J = 3.6 Hz, 1H), 4.34 (dd, J =7.2, 3.6 Hz, 1H), 4.12 (s,
2H), 4.01 (m, 2H), 3.35 (m, 2H), 2.25 (m, 1H), 2.11 (m, 2H), 1.98 (m, 1H); LC/MS
(ESI+) m/z: 96%; 351 (M+1, 100).
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220 [000581] Step 3

2- (4- Met hoxy- benzyl ) - 5-phenyl -furan: The title

compound (940 ngy, 99% was prepared fromthe product

of step 2 (1.0 g, 3.6 mol) and triethylsilane (2.3 g,

21.4 rmmol) using the procedure of Exanple 159, step

3. [000582] Step 4

4- (5- Phenyl - furan-2-yl met hyl ) - phenol : The title

compound (280 ngy, 99% was prepared fromthe product
[000573) EXAMPOE36y, 1.1 nmmol) and BBr3 (0.85 g, 3.4

mmol ) using the procgdure of Exanple 159, step 4.

[ 000583] Step 5

(R)-2-[4-(5-Phenyl -fura® 2-yl net hyl ) - phenoxynet hyl | - py

rrolidine: The title \conmpound (80 ng, 50% was

epargd fromthe prdduct of step 4 (0.1 g, 0.4 mol)

g/
N
@ Ww oxynet hyl ) - pyrrol i di ne-1-carb
oxylic acid but ester (0.17 g, 0.48 mmuol)

usi ng the procedure of Exanple 154, step 3; 1HNWVR (400
MHz, CD30D) S 7.58 (d, J= 8 Hz, 2H), 7.32 (t, J= 6 Hz,

4- {?@-2 [47 S%ﬁhéﬂ}%—tﬂmggeﬁ%m&ﬁ%b gizllé&yﬁ{eﬂg’l]‘pfghﬁ%m]i'@% 63

bugyyic alcldz Thetitleycompound was prepared] from-thegpradugt of Exapple 46132

© 3%09 25 mmoi)l%d rﬁ%tﬁ&??rognog%r’aéégg g{g( pﬂs'l %51?1? Eﬁ‘igﬁ% ml H.

prdddblure 3f BEdaniple 12H)'HNMR 880(MHz, ﬂDClgW WS (di E3|= 8}3 H¥ 28),
91% 334 (M1, 100) 000584
732G (’§)6 Bz, A1) %zﬂ’l@é‘nfﬂi 7B & en3 @Hﬂ ]f%}’ ﬁ)ﬂs)(dp&]eﬁw%kl&ﬁet h

&7’P6&f.l943 G‘HQ ﬂH)[|4}36 (JR};'U)H’}'Q 39&H§ lﬁ'ﬁﬂ 2b (Bﬂ @qurmqynd
r epar ed fromthe Exa
:gul 78&,113)%05 (b;nglﬂz@ﬂﬁﬂvr ZHhﬂdﬁde&Qna&HS LQZM SI@) 13

m%(&ﬁéé 221 procedure of Exanple 147; THNVR
8 7.58 (d, J= 8 Hz, 2H),

[000578] EXAMPLE 163

“iD E:/ Qil7 O\Mii:X

[000579] Step 1
5-Phenyl-furan-2-carbaldehyde; The title compound (2.0 g, 95%) was prepared
from 5-bromo-2-furaldehyde (2.0 g, 11.4 mmol) and phenylboronic acid (1.5 g, 12

mmol) using the procedure of Example 159, step 1.

[000580] Step 2
(4-Methoxy-phenyl)-(S-phenyl-furan-2-yl)-methanol: The title compound was
prepared from the product of step 1 and 4-bromoanisole using the procedure of

Example 159, step 2.
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7.32 (t, J= 6 Hz, 2H), 7.26 (d, J= 8 Hz, 2H), 7.19 (t
J= 8 Hz, 11-1),, 7.17 (d, J =3.6 Hz, 1 H), 6.98 (d, J
=8.4 Hz, 2H), 6.63 (d, J = 3.2 Hz, 1 H, 6.09 (d, J =
3.2 Hz, 111), 4.32 (dd, J= 7.2, 3.6 Hz, 1H), 4.08 (t,
J= 9.4 Hz, 1H), 4.01 (m 1H), 3.98 (s, 2H), 3.71 (br,

3H), 3.05 (br, 2H), 2.44 (br, 2H), 2.19-1.98 (m 611);
LCMS (ESI+) mz: 80% 437 (M1, 100). [0005851
EXAMPLE 165 | ~C | )ONCHDO

[000881])2S{ef 3( 4- Chl or obenzyl ) - phenoxyrret hyl | - pi peri di ne

2@ etRo-Rra b5 Py s g &tlaf%ng&?msﬁé’e@
pre&agrez %@nﬂthe ﬂro@ﬁct'ﬂf@ﬂe}; 2 (4:0(43.65hh6T) REXe E@é‘(@ 3 Ql 926

and potassi um car onate 1 17
mﬂmiblls}ngﬁemw?%eﬁiﬁxm%ﬁ%ﬁteﬂ@msphere of nltrogen
was heated for 18 hat 70 T. The anmbient m xture's pH
was adjusted to 1 with an aqueous 20% H2SO4 sol ution
[000382]n&fepdnd stirred at anbi ent tenperature for about

Ler the feachi.g I
+GPuduyClob -2 IRebTB e, TRk SR ISR TN
g e L ayer et wbshed a1 h FBO (2xa0 ni) and
. [ X
us%gﬁ?é’(%“ﬁd\%)of%?'q“%la gge‘?ep gnesium sul fate, and
concentrated in vacuo to give a brown oil. A solution

of the product (0.252 g, 0.798 mml) in 2.OMHCO in
[0Q958%In§tepét her (2 nl) was stirred at anbient

RESTRES-BUHE thitin ARy pr By RIOFERIGEN ThEkGE, 1
compomd §8VmgaT0Yanwesprepdrat from ehdmuduct of stépf (0l g.He4 mmol)

I ey

estér—‘(])4 7& 01218 mnflolBﬁsn(agtlthe Mcedu;a af Bxarimle 134, gtepd 1}111&1;/[5.](?90 2
S

Mo Db A ket i s LS 12, 4, 75k Pl

1 8. d,
2Hj,q4194(tglz=8 1112 Pﬁg ) ¢ @, 9—%1&@' 1}15}%%8]@1 J%s'dz%z 2?1)1656:(
(d,9=832 Hilz)H),lGS)9 (ld"lé 3125H€ I\11¥E);+4 32.@ds/ €0\, 38371% 1H) 4 08 (t,J
=9.4 Hz, 1H), 4.01 (m, 1H), 3.98 (s, 2H), 3.35 (m, 2H), 2.25 (m, 1H), 2.11 (m, 2H),
1.98 (m, 1H); LC/MS (ESI) m/z: 91%; 334 (M+1, 100).

[000584] EXAMPLE 164

4-{(S)-2-[4-(5-Phenyl-thiophen-2-ylmethyl)-phenoxymethyl]-pyrrolidin-1-yl}-
butyric acid: The title compound (20 mg, 45%) was prepared from the Example
156 (40 mg, 0.11 mmol) and methyl 4-bromobutyrate (24 mg, 0.13 mmol) using the
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222 [000586] EXAWMPLE 166 ~ C-ON CH
(R)-2-[4-(4-Chl orobenzyl) - phenoxynet hyl ] - pi peri di ne
hydrochl ori de: A solution of

(S)-1, 1-di oxo- 2- oxa-| -t hi a- 7a- azaper hydr onoi ndene
(0.750 g, 4.23 mmol ), 4-(4- chl orobexzyl)phenol (0.926
g, 4.23 mol), and potassium carbonate (1.17 g, 8.46
nmmol) in DMF(60 nlL) under an atnosphere of nitrogen
was heated for 18 h at 70 C. The anbient m xture's pH

protRgurd &f Bedrisle 1 47; 1HMID (@0 MHYSOD012 B0 R G0F = $EEUH)ON
3‘%“{ éand stirred at anbi ent tenperature for about 20
ft

Hz{ 39, 72864 VP HaodHk 76%(*51 pH Bad By ddiéd T%)G

N
Hz(lglé%méék é’a{]g@ggzr% g? 3\)&&%3 B R q?’g%g@(rdd?n ._ I Ee ’
4.33r(gdnl T 7 Ra3e HznHE), 48 e d =8.4 Hz, HDOA02 xB01H]), B.981(sl 2H),

r [ apnhydr i fate,
33 dhE a0 in R0V B e % B SR T M el
0vhupraueyri@phy (5% MeOH in  di chl oronet hane) to give:

the free amne as a dark yellow oil (O 263 g). A

solution of the product (0.500 g, 1.58 mml) in step

[000sBSr EXOVPUE 165 cation by of silica gel flash
chronatography, usi ng 5% et hanol in dichl oronet hanne,

yeshwth 22O0MHC in diethyl ether (2 nL) and
at_anhi.en I::terrperature for about 30 min and

| d IJn vacuo. The resi due was
triturated with r and dried in a 55C vacuum oven
for one hour to afford the desired product as a white
solid (0.153 g, 28%: 1H NWVR (400MHz, DWVSO) :

SRS o gy i
of ER) 1],1:—112)}(4 -2-a; 1 -Buatda-§zmperhyddpnoiBdeds (¢.350 g H)23 Anmbl), 4-44t,
il 5 b e S o o O o,
mrhizl) in BMFR60(reL) lﬁidcr airfimésphieye of nitropdn (ds hedtbd HF88 # atz) ;
S B bbb oAbt e s L
sokitidrB(303n)Behd stirred at ambient temperature for about 20 h. After the reaction
solution’s pH was adjusted to 12 with SN NaOH, the mixture was diluted with H,O
(250 mL) and extracted with EtOAc(3x75 mL). The organic layer was washed with
H>0 (2x50 mL) and brine(50 mL), dried over magnesium sulfate, and concentrated
in vacuo to give a brown oil. A solution of the product (0.252 g, 0.798 mmol) in
2.0M HCl in diethyl ether (2 mL) was stirred at ambient temperature for about 30
min and then concentrated in vacuo. The residue was triturated with ether and dried
in a 55°C vacuum oven for one hour to afford the desired product as a white solid
(0.250 g, 89%): '"H NMR (400MHz, DMSQO): & 1.48-1.68 (m, 3H), 1.76 (t, 2H,
J=14.8 Hz), 1.85 (d, 1H, J=12.8 Hz), 2.9 (d, 1H, J=9.2 Hz), 3.24 (4, 1H, J=12.4
Hz), 3.43 (s, 1H), 3.88 (s, 2H), 4.08 (dd, H, J/=6.8 Hz, J/=10.4 Hz), 4.15 (dd, 1H,
J=4.4 Hz, J=10.4 Hz), 6.94 (d, 2H, J=8.4 Hz), 7.16 (d, 2H, J=8.8), 7.22 (d, 2H,
J=8.4Hz), 7.33 (d, 2H, J=8.4 Hz); MS: m/z 316 (MH)"; LCMS (UV) 87% .
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223 [000587] EXAMPLE 167 Od C N,,,,,, NOU

[ 000588] Step 1

(R)-2-(Tol uene- 4-sul f onyl oxynet hyl ) -pyrrolidine-I-carb

oxylic acid tert-butyl ester: To a solution of

(R) -Boc-prolinol (500 nmg, 2.48 mmol) in pyridine (1.5

m.) was added tosyl chloride (565 ng, 2.96 mmol) in

pyridine (1 nmL) at 0 C, and the resulting mxture was

stirred at O Cfor 20 mn. before allowing it to warm
[000386F EXIAMIPLRIIBsUre was stirred for 8 h at that

tenperature. The solvent was renoved fromthe
r e5% A Syspensi on, and ag. 1N HO was added to the

: Tt dmxtracted with Et OAc. Organic | ayer

Cla rtg Wi %rated aq. NaHCO3 fol | owed by

wat er brine anic |layer was dried over anhy.
Na2SO4 and the solvent was renoved in vacuo to obtain
the title product (800 ng, 91 %9 as a thick oil: M5

(ngzm (3&1&%@n2§91|_5he%xﬁé?%] (ﬂ&lﬁp lﬁm]igébsA(smutlon

of SS)zlel-cdlm-Z( ma—ls@a;—%azageray@anqlmler@ |(cr750 & .A023-mimdb), 4-(4-

h%)ﬁ]_t)gﬁﬁ)pggg})(l l&{ %%5%% gé?br%ég,?a;‘d otassmm car T)Ol?ateo ( 1'_@ g, S%LC

mrfdl) 1?DMF(GERLY odey arpmjmmemﬂmﬁagenwas hdte foe 18 haar®dox
ester - benzyl o henal

. d tert-butyl
Ct %esméien %ﬂﬁ% ywwéwatfeéﬂl% Pepus )éﬁ“eaizSﬂaH

solufi®¥4 ?311) rﬁD)%h& btﬁfbd' af mﬁbﬂent témpaire foF aboulD®h) AR & tBERYction
m xture was stirred at

Solaﬁﬁm spH W@rﬁﬂb&stﬁﬂ tr b2 wxsh SNQNaQH,, the misrure ovas dduted with 310

B)crextract d with BtOAc (3x75 Th 1 h
2 ( Tol uene- 4-sul f onyI%&frrenhL)l Bfﬁgr c idinect Cear oxyI

HzDo(Zaiﬁ L) end brmg@m mig)s tieied ¢vER aﬁlydgms Bt

h d er ' .
cofRtPYE: {850 R0 550 BB BB
dldhﬁmilﬁéthﬁxw) o gvetha ifigBhminke ardafkeydllow 0il(0.263 g). A solution of
the product (0.500 g, 1.58 mmol) in step 1 through purification by of silica gel flash

chromatography, using 5% ethanol in dichloromethanne, was treated with 2.0M HCI
in diethyl ether (2 mL) and stirred at ambient temperature for about 30 min and then
concentrated in vacuo. The residue was triturated with ether and dried in a 55°C
vacuum oven for one hour to afford the desired product as a white solid (0.153 g,
28%): '"H NMR (400MHz, DMSO): & 1.48-1.66 (m, 3H), 1.77 (t, 2H, J=13.2 Hz),
1.85 (d, 1H, J=12.4 Hz), 2.9 (4, 1H, J=10.2 Hz), 3.24 (4, 1H, J=12.4 Hz), 3.44 (s,
1H), 3.88 (s, 2H), 4.07 (dd, 1H, J=7.2 Hz, J/=10.4 Hz), 4.15 (dd, 1H, J=4.0 Hz,
J=10.8 Hz), 6.94 (d, 2H, J=8.4 Hz), 7.16 (d, 2H, J=8.8 Hz), 7.22 (d, 2H, J=8.4 Hz),
7.33 (4, 2H, J=8.4 Hz); MS: m/z 316 (MH)"; LCMS (UV) 95%; Elemental
Analysis: Found (Theoretical): C 63.82 (64.78), H 6.46 (6.58) N 4.13 (3.98).
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m xture was poured into ice water and stirred for one
h. The subsequent m xture was filtered and the
organic portion was extracted into ether. The portion
was dried over anhy. MgSO4, and concentrated to
afford the product (11.7 g, 86% . 224 [000590] Step 3:
(R) - 2- (4- Hydr oxy- phenoxynet hyl ) - pyrrol i di ne-1-car boxyl
ic acid tert-butyl ester: The product fromstep 2
(12.0 g, 31.3 nmol) was added to a round-bottom flask
[OGHSBV]a'[EMAﬂgPIEEIE&HOO m.), EtOH (200 nmL) and 10% Pd/C

(10.5 The flask was charged with H2 and left to
stir under aejmosphere overni ght. The Pd/ C was
fllterlng the reaction m xture through
celt e resu(ting solution was concentrated to
et tiQT & co ound. (6.00 g, 65%. [000591] Step

2 [4 ((R -1-Pyrrolidin-2-yl met hoxy) - phenoxy] - pyri di ne
hydrochl oride: To the product fromstep 3 (586 ng,
[o588] Stpll), Cs2CO3 (1 30 g 4 00 nmol ), 2-iodo
r|d|ne 615 i.n anhydrous di oxane (15
(Rs)ﬂ)é) (Talvgae- N.?lf%n!g' %Byl)'éh‘/ﬁ‘l"&'ﬁ’é’eﬂz‘?@oﬁﬁlc AgidAST bRy
estef-1TRY a Sollitioni JTYRJ-Bbe ﬁ&hﬁblr(so@hg 1. wnmu ) p%dﬁmi 3 meaS

added and the reaction m x shaker

W SIE oA ARIGRES (P ene A0R mund) b rigie (Ll Bt 6" GAgicand
res\ﬁﬁatﬁl mleulllgwgg Q‘%{yd%t b Q(Y?t{r Z?Eﬁjﬁdoe? € 5]1(')\?1% %o v@ﬂ‘g tort. The

concentr at ed. l'ica ge ['ash ¢ rorrato raphy using
migu@AwAs-ixeed dorgfhly at thitdermperatare. dbﬁmium V\(aS 8navgd ﬁ@ﬁPxﬂJe

d of
reshfiok Shsbetiifh. 38 B ST R adel e drteRroA REGia KiBetea
mthvEtﬁrAlcg r;Iﬂrgan'fdﬂ hys:cxifaseﬂatshemmlth saturaréé dq. &ﬂul—g%%j ﬂ)ﬂbﬁédéﬁiy
t to . t t 0
e 5 Sy s S o
rerﬁo%&ﬁv@e’%%ﬁlmtﬁe@ﬂe( %800%1g9§(‘% aéﬂthwk oil: MS: m/z
11- 4. 27(2H, m 11( n% 3(1H, dd, J=2. OHz,

378 (M) B NNIR KM CH: b 13 PED o139 (e 238 193 (ot
21 2514(%'\%1)3)3 2619038 3k BEBF 05%14.07-4.14 (m, 250, 7.34 (bor

s, 2H), 7.77 (d, 2H, J = 8.0 Hz); HPLC (ELSD); 99%.

[000589] Step 2:

(R)-2-(4-Benzyloxy-phenoxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester: To p-benzyloxyphenol (7.05 g, 35.2 mmol) was added to a solution of NaH
(60% dispersion in oil, 1.70 g, 42.2 mmol) in anhy. DMF (70 mL) at 0 °C. The
mixture was stirred at ambient temperature for 30 min, then cooled to -10 °C and (R)-
2-(Toluene-4-sulfonyloxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (12.5
g, 35.2 mmol) in anhy. DMF (20 mL) was added dropwise over 5 min. The mixture
was stirred at 92 °C for 5 h and then ambient temperature overnight. The reaction
mixture was poured into ice water and stirred for one h. The subsequent mixture was
filtered and the organic portion was extracted into ether. The portion was drled over
anhy. MgSOs, and concentrated to afford the product (11.7 g, 86%).
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3-{2-[4-(Pyridin-2-yl oxy)-phenoxynet hyl]-pyrrolidin-1-

yl }-propionic acid: The product from Exanple 167 (125

ng, 0.37 nmol) was treated with 20% NaOH (10 nlL) and

extracted wth EtCAc, dried over Na2SO4 and dried down

to give the free base. Dichloronethane (3 nL) and

nmet hyl acrylate (1 nL, 7 mmol) were added and the

m xture was stirred at amnbient tenperature overnight.

The reaction mxture was dried down to give oil. 4.0M

i n di_oxane was added and the m xture was stirred

IO%Q%P}]S&H@ at anbi ent tenperature. The sol vent was

ﬂlﬁ-‘ﬁ(ﬁﬂﬁﬁﬁgy gﬂeﬂ%ﬁetm %y‘ﬂrlﬂﬁlm&i’ﬂﬂ%& Bdid TEht-bd

9% [ 000593 MPLE 169
esfer_ Ih} Proden G @ppg%(l]_z 0 g, 31.3 mmol) was added to a round-bottom

Al &bt T o BIGPORT Gob iy SR Yook TRIC PAOS BF R i
waddchagedwitiR Bl; a@dH it stiun@2r HMM):sﬁhnreaxvhgr@m@eM w(a& 2
re%%ed%@%dde%eﬁﬁéggo R“gé b@ﬁ@‘? Y‘Fglteng'ﬁ)i%e tgeglu
cofittnfeed B diveihy tide eompsurd! (6000a5] 68%).anbi ent  tenperature

overni ght. The solvent was renoved in vacuo and the

crude residue was purified by silica gel flash
[ogdygp]”rggegg;raphy usi ng et hyl acetat e/ hexane (gradient

system to afford the title conpound (128 ng, 45 %.

[‘H@BBQ‘?P’ 15lidin-2-ylmethoxy)-phenoxy]-pyridine hydrochloride: To the

ekl i S, S0 Rch KyRSREAd BT RBTRIRO )P
pypring (@lt5 mg,drﬁoanmpl)in ¢uiify8rowy dio@arRq(15mdl) under Nepwisaadded ( 5

aig e 13 B0 b et S b b AT s, OB gme

wasladdedrand Weesreaction efikifudd wab kept Mactaker %5 ‘Cubgafight/The
m&‘ru.rmgv%s 1;Acl>aured into EtOAc and water, the organic layer dried over Na;SO,, and
concentrated. Silica gel flash chromatography using EtOAc/Hexane gave the title
compound (680 mg, 92%). To this was added 25 mL of 4N HCI in Dioxane. The
resulting mixture was stirred at ambient temperature overnight. The solvent was
removed and triturated with ether to give the title compound (360 mg, 60%) MS; m/z
271.24 (M + H) 99% "H NMR (DMSO, 400MHz) & 1.71-2.15(4H,m), 3.21(2H,m),
3.91(1H,m), 4.11-4.27(2H,m), 6.96-7.11(6H,m), 7.83(1H,dd, J=2.0Hz, 8.4Hz)
8.11(1H,dd, J=2.0Hz, 5.6Hz), 8.97(1NH,s), 9.51(1NH,s).

[000592] EXAMPLE 168

Oy.0

o T
[N ~n N Cl
L, &
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washed with ether to afford the title conmpound (85 ng,
68%; LCM5, mlz: 436.9 (M1l); 1H NVR (400 MHz,
DVSO-d6); S 1.54-1.68 (m 5H), 1.82-1.90 (m 3H), 226
2.15-2.26 (m 2H), 2.70-2.74 (m 2H), 3.00-3.02 (m
1H), 3.63-3.67 (m 1H), 3.87- 3.90 (m 3H), 6.84 (d, J
= 8.8 Hz, 211), 7.13 (d, J = 8.8 Hz, 2H), 7.22 (d, J
8.0 Hz, 2H), 7.51 (dd, JI =5.2 Hz, J2 = 1.2 Hz,
111), 7.60-7.62 (m 3H), 7.78-7.79 (m 1H): [000596]

3- Wﬁmﬂo@)ﬁbhdﬂokymbﬁ@ﬂ@ﬁolﬁhﬁD—yl}-proplomc acid:
The pfqdég{bcfgﬂgéﬁqwq t pl ongne 2 %v%g Prgalltgdew}/tg SO% aOH
(1Pmb} %&E&t@@ﬁzﬁﬁ %@A@ %rh@'od&l‘ﬁfé}soﬂ chpdrﬂad dlaanEto BRkile

and - met hoxyphenyl ) boraonic acid (1.6 11 mol )

freg bPWthchbrmmmlﬁ? algrandmethyl ecrylaty (1 sled Iqmqli) ferepaiged
]
an%/ i:h% (ﬂ ﬁ.l/%e ﬁ%%rrg %ﬁfﬂ%ﬁﬁﬁu& ove g_h;c) Tehﬁ ;factlon ﬁm(tuHe
waFldged davmetogivepnly |4d)MvaI;€ npdlemews fadarmanﬁ ¢hegnixtive wapf
1} e

siffbE et af S en BP0t P RAY Lo BRI o B e
combbihd@ 6 Pmyg| ﬂ%) (L@/IQSQ)D/Z 3430005 309%t ep 3

2- Benzyl - 5- (4- met hoxy- phenyl ) -t hi ophene: The title

conpound was prepared from the product of step 2 (0.6
[mgsgﬂ.gxynmpaga@ﬂ triethylsilane (2.4 g, 20.2 nnnl)

using the procedure of Exanple 159, step 3 with 99%

yield (0.55 g). [000600] Stgp Ma"

(5-E | -t hi ophen- 2-vyl henol : The title conpound

gct of step 3 (0.5 g, 1.8
5.4 muvol ) using the procedure
with 99% vyield (0.48 g). 227

O—

[000594] Step 1
4-{(S)-2-[4-(4-Thiophen-3-yl-benzyl)-phenoxymethyl}-pyrrolidin-1-yl}-butyric
acid methyl ester: To the Example 122 (240 mg, 0.62 mmol) in anhydrous DMF
(12 mL) was added 4-bromobutyric acid methyl ester (160 mg, 0.88 mmol) and
K,CO; (300 mg, 2.17 mmol). The subsequent mixture was stirred at ambient
temperature overnight. The solvent was removed in vacuo and the crude residue was
purified by silica gel flash chromatography using ethyl acetate/hexane (gradient
system) to afford the title compound (128 mg, 45 %).

[000595] Step 2
4-{(S)-2-[4-(4-Thiophen-3-yl-benzyl)-phenoxymethyl]-pyrrolidin-1-yI}-butyric
acid sodium salt: To the product from step 1 (128 mg, 0.29 mmol) in methanol (5
mL) was added 1N NaOH (0.30 mL). The resulting solution was stirred at 58 °C for
5.5 h. The reaction mixture was concentrated in vacuo. The subsequent powder was
washed with ether to afford the title compound (85 mg, 68%); LCMS; m/z: 436.9
(M+1); 'H NMR (400 MHz, DMSO-dg); & 1.54-1.68 (m, SH), 1.82-1.90 (m, 3H),
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[ 000601] Step 5

(R)-2-[4-(5-Benzyl -t hi ophen-2-yl)-phenoxynet hyl | - pyrro

lidine The title conpound was prepared fromthe

product of step 4 (0.3 g, 1.1 mol) and (R)-2-

(tol uene-4-sul fonyl oxynmet hyl ) - pyrrolidine-|-carboxylic

acid tert-butyl ester (0.5 g, 1.4 mmol) using the

procedure of Exanple 159, step 5 with 85%yield (360

nyg). 1HNMR (CD3OD) S 7.53 (d, J= 8 Hz, 2H), 7.33 (t,
2.13=2.%6 da,, 2IDH). 70-2 742 2341), 3400-3.02 (B, 1H)03.63-3.63.(th, HH), 3187}, ,

: d =36 el g
e M0 68 @7 3 8 T 1 K 1 p R T L s O
HZ 081 (da, J2H 2 ¥8z, 32=(10 HZHH), 2.6@9. 6(2r(in 31),,7.7827. i@(rﬁnnH)
1.90 (m 1H) LCO M5 (ESI+) mlz: 95% 351 (M1,
100) [000602] EXAMPLE 171 0 0 ON
[O(ﬁjsbg]RE@\[[ﬁL}gEN@enzyl -t hi ophen- 2-yl ) - phenoxynet hyl | - py
rrolidin-1-yl}-butyric acid: The title conpound was
@ he product of exanple 170 (150 ny,
] I m@(h - bronobutyrate (84 ng, O0.47
5 usl ng the proc re of exanple 147 with 25%
yield (40 ng). 1HNWMR (CD3OCD) 7.51 (d, J= 8.8 Hz, 2H),
7.32-7.20 (m 5H), 7.08 (d, J =3.6 Hz, 1H), 7.01 (d, J
2H) , 677(d J =3.6 Hz, 1H), 4.38 (dd, J=
[0‘?%3% St 171 , 4.20 (m 1H), 4.12 (s, 211), 4.01
5- (@m’.lethkl)ry-ph&ymtl(lﬁpheilH)Z-ca%bﬂﬂel(yme Tk 1itlS caBpduiid wisl) ,

P“?E@ﬁé%? Sy ichete b G PAOggF O-D st SIS G 175

c@yﬁhenyl) boronic acid (1.6 g, 11 mmol) using the procedure of Example 159,
4- (5-Benzyl -t hi ophen- 2- yl% enoxymet hyl ] -pyrro

StePlld’l”#égz%Bf@d(@tQ&? 228 conpound vvas prepared fromthe
product of exanple 170, step 4 (0.3 g, 1.1 mol) and
(S)-2-(tol uene-4-sul fonyl oxynet hyl ) -pyrrolidine-1-carb

[000598]i Stepdi d tert - butyl

[5-(4-Methoxy-phenyl)-thiophen-2-yl}-phenyl-methanol: The title compound was

prepared from the product of step 1 (0.56 g, 2.55 mmol) and benzyl bromide (0.5 g,
3.2 mmol) using the procedure of Example 159, step 2 with 64% yield (0.6 g).

[000599] Step 3

2-Benzyl-5-(4-methoxy-phenyl)-thiophene: The title compound was prepared from
the product of step 2 (0.6 g, 2.0 mmol) and triethylsilane (2.4 g, 20.2 mmol) using the
procedure of Example 159, step 3 with 99% yield (0.55 g).

[000600] Step 4

4-(5-Benzyl-thiophen-2-yl)-phenol: The title compound was prepared from the
product of step 3 (0.5 g, 1.8 mmol) and BBr; (1.34 g, 5.4 mmol) using the procedure
of Example 159, step 4 with 99% yield (0.48 g).
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ester (0.5 g, 1.4 mmol) using the procedure of Exanple
159, step 5 with 85%yield (360 ng). 'HN R (CD30D)
7.50 (d, J= 8.8 Hz, 2H), 7.39-7.18 (d, J= 3.6 Hz, 5H),
7.08 (d, J =3.6 Hz, 1H), 7.00 (d, J =8.8 Hz, 1H),
6.77(d, J= 3.6Hz, 1H), 4.58 (m 1H), 4.32 (m 1H),
4.12 (s, 211), 4.03 (m 2H), 3.34 (m 2H), 2.26 (m
1H, 2.10 (m 2H), 1.90 (m 1H), LC M (ESI+) m z:
99% 351 (M+1l, 100). Elenental analysis [000604]
[000600Ptepls/'3 0 0 O N S

4-{(S)-2-[4- (5- [-th h 2-yl) - hyl
(R) 2B Hengyihiophen-g P hego Rme il vk e DHORREI was
coﬂbs@ﬁr»e& ﬁré}%@dtﬁ’(ﬁn ﬁfe%tﬁlt:t &fst & 1]171%n{oi)cb9d ga)-z-

and net hyl br onobut yr ate

(tohmp-ﬂ subfpwgovsmﬂmlbmsmhld@edfcarm}m peid iqwbwlt stendf e,

1 &l oy oo R pietsg ' ity s vigiafadtime™)

HNMRQCDJOBBS P53 (@ V5§ He, 2B, 1.8 (/=5 Hz; 286722 (m,135), 7.18

(@31 26505 3F nh 06 Gl 28 S GBS 78 i 33 1, Tk, £33 (g I

7223369hzl 188, 4.00 ¢s, 21, AOI}%NE‘HX, E@lsﬁ ZH)ZS’ 3968(92&)32 26Mh11H)
00) . El enental _anal $1:5,,1.000605]  EXANPLE 174

21@2@1 RHOO62b(m, SR LG/MS (EST )m/z 95%; 351 (M+1, 100).
1- (4- Met hoxy- phenyl ) - 3- phenyl -1 H pyrazol e To a
sol uti on of p-tol uenesul fonyl - hydrazde (0.56 g, 3

[00662) EXANMBEN 1710 nl) was added benzal dehyde (0.32 g,
3 mmol). After the gixture was stirred at room
tenperature for 3 h, 5olution of 5 N NaOH (600 I, 3
nmol ) was added and the mi xture was stirred for a
further 20 m n.

o\""f"b |

4-{(R)-2-[4-(5-Benzyl-thiophen-2-yl)-phenoxymethyl]-pyrrolidin-1-yl}-butyric

acid: The title compound was prepared from the product of example 170 (150 mg,
0.39 mmol) and methyl 4-bromobutyrate (84 mg, 0.47 mmol) using the procedure of
example 147 with 25% yield (40 mg). "HNMR (CD;0D) 7.51 (d, /= 8.8 Hz, 2H),
7.32-7.20 (m, 5H), 7.08 (d, J =3.6 Hz, 1H), 7.01 (d, J =8.8 Hz, 2H), 6.77 (d,J = 3.6
Hz, 1H), 4.38 (dd, J=7.2, 3.6 Hz, 1H), 4.20 (m, 1H), 4.12 (s, 2H), 4.01 (m, 1H),
3.72 (m, 1H), 3.60 (m, 1H), 3.23 (m, 2H), 2.48 (m, 2H), 2.36 (m, 2H), 2.19-1.98 (m,
4H), LC/MS (ESI+) m/z: 90%; 437 (M+1, 100).

[000603] EXAMPLE 172

SURaVASS

(S)-2-[4-(5-Benzyl-thiophen-2-yl)-phenoxymethyl]-pyrrolidine: The title
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N-Vinylimdazole (1.41 g, 15 mmol) was added, and the

m xture was stirred at 50C for 48 h. The volatiles

were renoved in vacuo, and the residue was dissol ved

ina l:1 mxture water-ethyl acetate. The organic

| ayer was separated, dried over Na2SO»4, and

concentrated to yield the crude pyrazol e product.

[ 000607] A m xture of the above pyrazol e,

4- m hoxyphenyl boronic acid (0.91 g, 6 nmol), TEA
cofnfoimt was prepiin@ fror it pgrotducAsezathPle 3400 step 410BIg) 1.1 fnmol)

was stirred at roomtenperature for 48

ang, (S)'|9né°IHPW%‘fW?XWF@VBﬂ’YW?WWéIC@FbM@WE tept-pupy
estah@ P Qo nendIAK & § oSRIRAY FEAmp i 1590stQY ?Wlthl%g‘% eld

and concentra e crudeﬁgro uct mas uri f by a

(3eunekm HAAVBAEDeGPA A (b H =5-8 Hea2H)y @139t 76! 8/(deV o 3t6nHZ

7%(%13? ﬁ Ff%o gé/ir azo@oj SIS%/%H%We tlﬁ{g’ é—éh%g%%’

1H)eds3re,pdhed 12 (o aH), Hed3 (pr, @HD;(St34c(fm SHP.26 (). 15)) (2. 12 (m,

a 6 ' h rocdur e of
o 8 e A IS v 505 it by BB “id 5
3-Phenyl -1 -[4-((R) -1-pyrrolidin-2-yl met hoxy) - phenyl ]-1
ol m xture of NaH (60%in mneral oil,
[WE%B%b%&fd%PEﬁﬁg in DVF (2 nL) was added a sol ution
of the product of step 2 (0.2 g, 0.85 mMmmol) in DVF (1
m)at 0 C. The result slurry was stirred at 0 C
for 30 mnutes and af roomtenperature for 30 m nutes
before a solution of
onyl oxynet hyl ) -pyrrolidine-I-carb
ester (0.32 g, 0.89 mmol) in
G he m xture was stirred at 80 C
for 4 h. The reaction m xture was poured over ice and
then concentrat ed under reduced pressure. The crude

Sk Ero T ihloRer 2D rphonemtetyd] By o UaRatryD e

acmatﬁ{e tﬁl%@oﬁrl’glaﬂxﬁi was f36pafdRint 8 a@m&x&gpkl 1@@%10@%&
dri ed over fi'ltered and concentra vacu.

0.3 emeD aag meAh romaehsiype (16108 i) wmed) s the procedire of
ex IO TRY Qe yiBR (36 tisf AHBAUR (CD;OD) 7.44 (br d, J = 8 Hz, 2H),
7.32-7.20 (m, 5H), 7.01 (br d, J =3.6 Hz, 1H), 6.99 (br d, J =8 Hz, 2H), 6.73 (br d, J
= 3.6 Hz, 1H), 4.70 (br, 1H), 4.20 (br, 2H), 4.12 (s, 2H), 3.97 (br, 1H), 3.59 (br, 3H),
3.00 (br, 2H), 2.45 (b, 2H), 2.19-1.98 (br, 4H), LC/MS (ESI+) m/z: 92%; 437 (M+1,
100). Elemental analysis

[000605] EXAMPLE 174

I
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eluting with 10% ethyl acetate in hexane to afford the
Boc- protected conpound, which was dissolved in
di oxane. To this solution was added 4M HCl in di oxane
(0.5 m, 2.2 nmmol), and stirred at room tenperature
for 4 h. After the solvent was renoved, the crude
material was triturated with ether to afford the title
compound (185 ng, 69%; 1H NWR (400 MHz, CDC13) 7.90
(d, J= 8.4 Hz, 211), 7.84 (d, J= 2.4 Hz,1 H), 7.64
[odottoa};s(t_)eg.14de,J 2H):g ;.45 (t, J=8 Hz,le), 7.34 (m |
e : = 9. , 2H), 6.72 (d, J= 2.4
1-{gtethiomurphii) draemyi ek byrazole 70 2 1gfcr ofp-iphjenesuond
b 2325md1) 8BVILON (#0rnl) el MiteliBShza)delde (039% 3320
y%‘i@f&ﬁz. _ [%&OGlQ]ﬂNE(XAI\/PEE 175 N d sﬁ% Q o é .
mmol). Afeothe Mixtuteapasstireq af reesp HaRBRIFwET 3 hiasoltionef S hhe

N QUSRS YESBE B tS 6 £ 3)

N-Vimtieddazeleqll .41 Ex 2Sminel)w6, addéd pnd thaintiktuberYasytieded ai 0°C

: 00612] Step 2 . . . .
f°‘g‘zgé?e E@W V‘éa‘}(‘?f"‘?‘ﬁ;? Frpayed iovghss 2pd thegtidueryas digsplved in 2
1: CRBRG Rehththyd et eThd dredic lahe WisQep@ite®ldrisd 6ver NagS0
5 and benzylbromde (1.4 g, 7.8 mml) using

, 5.2 mmol) . ,
ang rencspigrtedigracld therpudepyveazaleproditey 1 with 50% yi el d
(0.74 g). [000613] Step 3
4- (5-Benzyl -t hi azol - 2-yl) -phenol The title conmpound
(000687 epixterd of therebevtepyragolsddrmthesxyphenyibopori@acid (. 911g, 4

I r ' 2 P {n
S A REa P it B GRS g5 0.4 & el s TG as i) "
wisBtifed)at. roSm 2&per @ GarY8 15t Bye ndixture was diluted with water-
Y bl R R B ik LR BB ey ] -
concentrated. The crude product was purified by a column chromatography on silica

gel to yield the title compound (0.60 g, 88%).

[000608] Step 2

4-(3-Phenyl-pyrazol-1-yI)-phenol The title compound was prepared from the
product of step 1 (0.5 g, 2 mmol) and BBr3 (1.5 g, 6 mmol) using the procdure of
Example 146, step 2 with 42% (0.2 g).

[000609] Step 3
3-Phenyl-1-[4-((R)-1-pyrrolidin-2-ylmethoxy)-phenyl}-1H-pyrazole To a mixture
of NaH (60% in mineral oil, 26 mg, 1.1- mmol) in DMF (2 mL) was added a solution
of the product of step 2 (0.2 g, 0.85 mmol) in DMF (1 mL)at 0 °C. The resulting
slurry was stirred at 0 °C for 30 minutes and at room temperature for 30 minutes
before a solution of (R)-2-(toluene-4-sulfonyloxymethyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester (0.32 g, 0.89 mmol) in DMF (1 mL) was added. The mixture
was stirred at 80 °C for 4 h. The reaction mixture was poured over ice and then

concentrated under reduced pressure. The crude residue was extracted into ethyl
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conmpound was prepared fromthe product of step 3 (0.1
g, 0.37 mol) and (R)-2-
(tol uene-4-sul . fonyl oxynet hyl ) -pyrrolidi ne-1-carboxyli
c acid tert-butyl ester (0.15 g, 0.41 mmol) using the
procedure of Exanple 146, step 3 with 50%vyield (0.065
g). 1H NWR (400 MHz, CD30OD) 7.92 (d, J= 8 Hz, 2H),
7.85 (br, 1H), 7.35 (m 5H), 7.20 (d, J= 8.8 Hz, 2H),
4.76 (dd, J= 10, 3.6 Hz, 1H), 4.12 (m 1H), 4.29 (s,
acethie and dequdntially whked wittDBatér sanirbed ag. M&ICOY, wiitdr.and brine.
2.25-1.98 (my 4H); LCO NS (ESI+) mz:.  85% 351 (M1,
Thf@glflbmfg)g@eqlgpow% dripd oxer@ya2S@y, rﬁ terggjand concentrated in
vady. Bﬁfézc:\‘ﬁde?lp'n{)dht{ ) pukifRy rbpalcbﬁhﬂl chrothATEEERyYdn Gyl 1 - T

hi azol e: The title conpound was preparedfromthe
elyding aitht 1044 ethylaaphte in hexane toeaffosd {he Boceprotected commﬂu;ld and
I t
wit e Zscélgasgilvg& Paifra! frg ik iy % fgdmgq;ql% ﬁa Gk
mlu% 2 myno¢l) @ng storoesicl repno femperinwe ﬁar ¥ Aﬁctrehe Slwvent Waés 0%

re. 1')_}56 Iddtl;\ O d% ?ﬂ%‘t% wa%%g.wl:%f%?vgtg E%EIZ to a%m%g?%ﬁ@e%zf)n C%Pdlz

(1€5mg, 165%); H RYMK 400Nz, GDQI‘}) 1.90 (dl b=8. 4}1@821?117 84k, ,J—

2 SR Ohoh ey <SP AED: 795 (b £ B AT hub e 11 Lpf 7
= i@HzZzﬂ)( éﬁr(a fjaa@&@{feiﬁpnmhﬁn @H)/M%ft)ﬂ ]1HI9' 61 (i 128,

-1-carboxylic acid tert- but ester: sol ut’ion” of
3.454m, RHBFZp] - P tEhe LENGS D(néz 6% gzo (1M31L 98Bl ), 3-

phenyl phenol (0.245 g, 1.44 mol), and

tri phenyl phosphi ne(0.412 g, 1.57 mol) in anhydrous
[0006 O]a BXAMMPLE 47§ 12 nl) at O C under an at nosphere of

nltrogen was_added diigppropyl azodicarboxylate (0.30

»m@_gnd tNhe resulting mxture
N

[000611] Step 1

2-(4-Methoxy-phenyl)-thiazole: The title compound was prepared from thiazole
(2.0 g, 24 mmol) and 4-bromoanisole (3.0 g, 16 mmol) using the procedure of
Example 146, step 1 with 67% yield (2.0 g).

[000612] Step 2

5-Benzyl-2-(4-methoxy-phenyl)-thiazole The title compound was prepared from
the product of step 1 (1.0 g, 5.2 mmol) and benzylbromide (1.4 g, 7.8 mmol) using
the procedure of Example 146, step 1 with 50% yield (0.74 g).

[000613] Step 3

4-(5-Benzyl-thiazol-2-yl)-phenol The title compound was prepared from the
product of step 2 (0.4 g, 1.4 mmo]) and BBr; (1M in CH,Cl,, 4.3 mL, 4.3 mmol)
using the procedure of Example 146, step 2 with 79% yield (0.3 g). ?
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was stirred at ambient tenperature for about 20 h. The
clear, yellow solution was concentrated in vacuo to a
yellow oil. The crude oil was purified by silica gel
flash chromat ography to obtain the Boc protected
pi peridine as a clear, colorless oil (0.204 g, 41%:
1H NVR(400 MHz, CDC13): S 7.58 (m 2H), 7.42 (m 2H),
7.3 (m 2H), 7.16 (m 1H), 7.10 (m 1H), 6.86 (m
1H, 4.51 (m 111), 4.01 (m 311), 2.83 (br t, 111),
2.25 (m 111), 1.90 (m 1H), 1.63 (m 5H), 1.40 (m
M5, mz 404 (MtNa) [000618] Step 2
w@b%‘*{’ﬁ Trifl uor omet hoxyphenoxy) et hyl ] - pi peri di ne
5-ByidyPZ-M4-QR)dSpyrfolidih2-y1aie thox¥)-phénylthdhizele Ths 480 0,
0.498 mmol ) in step 1 1n 4N I n di oxane(] .25 nL
comagundsqurpr%reétﬁ%ﬁaemd%m& @rlez 06y rameh) endRnd-n

(toﬁibﬂe-ﬁ%ﬁﬁox%@é%&ﬂﬁ-ﬁﬁr&liﬁin\éﬁi%éﬁ’box;ﬁ@g&ig %éér%MﬁylV@t%r (0.15 g,

triturated wth et’her and dried iI'n vacuum oven

0-41011@#)? @fsiag theerogedute@f Emanletmwte@}mth 80% el (Q. 25123
ok oty CDOTToRE /AR S0 1sp i D 7 el o,
7.20H}, J 4 8 B(HA, BH), 26 (dd3/ 240,16 H2HH), 212 fmy L), 4264(s,220,2. 4
+ i TR s 650D 330 Bitbs1 87 B Le Agbst med)

850; @ NN©00680)] Step 1
(S)-2-[(3-Phenoxyphenoxy) et hyl ] - pi peri di ne
-1-carboxylic acid tert-butyl ester: To a solution of

[0408x s]NERQGVPI P €54 di ne- 2-etb nol (0.300 g, 1.31 nmmol), 3
233 phenoxyphenol (0.268 g, 1.44 mol), and

i phepN ph ine(0.4%% g, 1.57 mml) in anhydrous
rahd at 0 C under an atnosphere of
ogery was —add i Isopropyl azodi carboxyl ate(0. 30
m

, 1.57 mmol), and the resulting m xture was stirred
at anbient tenperature for about 20 h. The cl ear,

ﬁ/el | ow sol uti on was . i
5-Benzyl-2-[4-((S)-1-pyrrolidin-2-ylmethoxy)-phenyl]-thiazole: The title

compound was prepared from the product of example 175, step 3 (0.1 g, 0.37 mmol)
and (S)-2-(toluene-4-sulfonyloxymethyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester (0.15 g, 0.41 mmol) using the procedure of example 154, step 3 with 50% yield
(0.065 g). 'H NMR (400 MHz, CD;0D) 7.87 (br, 3H), 7.35 (m, 5H), 7.20 (br, 2H),
4.76 (m, 1H), 4.12 (m, 1H), 4.29 (s, 2H), 4.24 (m, 1H), 4.08 (m, 1H), 3.36 (m, 2H),
2.25-1.98 (m, 4H); LC/MS (ESI+) m/z: 75%.

[000616] EXAMPLE 177

O \\‘O C' H
O 0 N
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concentrated in vacuo to a yellow oil. The crude oil
was purified by silica gel flash chronmatography to
obtain the Boc protected piperidine as a clear, yellow
oil (0.274 g, 53%: 1H NWR(( 400MHz; CDC13): S 7.32
(m 2H), 7.20 (m 1H), 7.09 (m 1H), 7.01 (d, 2H, J=
8.4 Hz), 6.59 (m 2H), 6.53 (m 1H), 4.46 (m 1H),
3.95 (m 31D, 2.78 (br t, 1H, 2.19 (m 1H), 1.84 (m
1H, 1.61 (m 5H), 1.38 (m10H). M5 nlz 397(MH) +.
[0G0607I6 3t 1St ep 2

OO metoxy BBOR RS biptabing - oyl asidtest
bubyl @st8r:Teod Qollfﬂoﬁm%S)ﬁﬂ-BbchipéﬁlﬂdQ-ethﬂxcﬂ’(lO%@%e( k| ﬁﬂncny)s-

stirred at anbi ent nﬁerature for about 1 h and

phemirhengh (B AR £k oDy ard eny@hoa@me@%%g 57 mmol) in
antlydrdud t%agx%fﬁﬁfrﬁhé?iﬁ& M«t%& defsh dthhosp v’ﬁ. . S gmfgven

t'o affor esired ct as a 187

addpd dBisopropyl e adiREnOIoNt 8 0DNEDS BymolB and e gesphingoniniy |

wad i Tl @i fprppbur 3 e The ek fiohpschlon yly

coridentratddinBuadudip,a ytlow ofd. Thelzrudd 3ilwa plrifitt) hy Glicargel {lash

chigltogndy 1 et e Bt pg0ichifh pipedeind s copaess 3 G704
5H|)NMN§G 298¢ 2
& fjreg?)er m ne gto el%%z of I?TRIA?{ 9%/(5{’ glﬁg?é@l(nhl gi?%,?r‘ts&n 2}13

7.16d06 2H). 7(115(111 ﬁH\)alﬁtWUaéﬁy“ e@n.i 14, 4-Ah(m.i 3 3-8 Chrityi t y

”‘28%%935‘&%2% LS EE R, L R b e agee.

(M¢NW000895) was pur chased from Ori Gene Technol ogi es
(Rockville, MD). The gene was anplified by pol merase
chain reaction and transferred via pDONR201 into the

[0015)6!:8]e8tapl2 expr essi on vector pDESTl? by reconbi nati on

asmd from vVitro | bad, CA). The
) ﬁ-%ﬂ'plhgoresﬁ e brygrxgpmlea hmosh'egmeﬁ selign
ofﬁx@'ph‘oﬁb?(b 18b M 898 bG8 ktep ANA 4RHRTIGS AR An(RSS b1y W8 d
chem cal i nductl on Wi th arabi nose. The reconbi nant

by
stu@?ﬂza}r ﬁﬁlmstep\ppnaﬂv@@r Bhous 4P auin eadthan Ponceriraied EPEGO.

| Sk '
TSGR TRIARAT L 25 (BNRR RO, Ao BGHETL e
t1t16ppﬂnéﬂasww}@eaglﬁh(0 ngd @8t%): dHrNMR(/A)OOZMHz,thS(D dRchange
(br s, 2H), 7.67 (m, 2H), 7.41 (mn, 4H), 7.23 (m, 2H), 6.96 (m, 1H), 4.20 (m, 2H),
3.24 (m, 2H), 2.87 (dt, 1H, J= 12.4 Hz, J= 3.2 Hz), 2.18 (m, 1H), 1.98 (m, 2H), 1.61

(m, 5H). MS; m/z 282 (MH").

I-l

[000619] EXAMPLE 178

O CH
©O /©\ O /\\\“ N

[000620] Step 1
(S)-2-[(3-Phenoxyphenoxy)ethyl]-piperidine -1-carboxylic acid tert-butyl ester:
To a solution of (S)-N-Boc-piperidine-2-ethanol(0.300 g, 1.31 mmol), 3-
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chr omat ogr aphy (MonoQ HR 10/ 10, Amersham Bi osci ences).
[ 00624] The conpounds of the invention were incubated
in a series of dilutions wth 200 nM of reconbi nant
enzyme in assay buffer (100 mM Tris-HCL, 100 nM Nad ,
5 ng/m fatty-acid free BSA, 10% DVMSO, pH 8.0) for 10
mn at room tenperature to allow binding between LTA4
hydrol ase and the inhibitors. LTA4 was prepared by

al kal i ne hydrolysis of LTA4 nethyl ester (Bionol,

phelvoytApﬂiHnlbl GU%B Ign 044 oiiful), f@nc% @heﬁg{lpﬂahﬁﬁhﬂ&gm gﬁmm ﬂmmd Y,
. sol ut (0] e ester was rie unadaer a
in prhyAeay FP y%aﬁr@z@ rg% Jé Wdgr an-atggsphersrof miteqgen wag
ad@é‘d cﬁﬁg@x@ﬁﬁ%&ﬁm@&&la@@@@nﬁf’l M ﬁlﬁ@r} arff the Eeshl%g batxnes

for 40 mn at roomtenperature the resultin

wag stireskat ferbigny tegpgrakyre Bwb@#t 2911A4F hgglear ypllova o qu's@ Was or
co%nmﬂg}écg %nte %ﬂ%ﬂ) a }f'eﬂ%%‘i‘ly THRchfd ?%ﬁ%ﬁnﬁ%@%ﬁﬁﬁl %el ﬂgsh

efore the assay
chroortenaphyté obtaipfthe Boc prptenteépmydhgm aelegmiellonueil (NS@)e,

323 AN BRMEEGERE 5t 2 1408 13hnE02 a7 o1

(d,/;’!fH gr 8. mmyastsm msn) 65&(@&91)64 46 (x@qmtﬁg?gﬁas}wwsme
mes o
L I&He?»réﬂi(mng)@&#ﬁéin 1%&@&.% )alc?&(aﬂqur Msimeg 39GME)”.
acetic acid and 225 nM LTB4-d4 (Bionol). The sanples
were then kept at 4 C overnight to conplete protein
[0Q062Lk Btepak i on and centrifuged for 15 min at 1800 g.

OLL T AR RS S g fiine bydfellinia Sl e o

prc(cmm(mﬁsp 2a68.62@imarobfoen stepa s dNGECItih dicaamaih 53 nidf) waf B4
0 ch inhi ration dose-re onse
sty A aptiet ettt ot apaut oS nirtimaa Goterar T8 e
resid@leGits Aimehted WO Sfidr and MribXinvd 530°@¢&alm o9&t foiford the
i nhi bitory act|V|gé[|n human whol e bl ood after

de@{eidmmdaltct@rﬂvblfqﬁso Qzl&?rﬁuSB%pﬁbNNﬂT 6Oz, PYRrds): dod
3Br S PG D] ERA MRAT A RE MU NC T (s
1.ane), A2 mi2E3), ét7é (Gt THBH + 8 Hz, Rpmzqnz,ofsrfems §in), 6.57

(s ' oS B, G0N @, BHD. % & UH Uy LU YD 29 2 99,

1H), 1.93 (m, 2H), 1.59 (m, 5H). MS; m/z 298(MH".

[000622] Assays to determine potency of LT A4 hydrolase inhibitors:
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Louis, MD) were added. Then 4 | of a series of
conpound dilutions (in DMSO were added, followed by
a 15 min incubation at 37 C with gentle shaking. After
that, blood sanples were stinmulated by addi ng
| ononmycin (Cal biochem) to a final concentration of 20
M After another incubation at 37 C for 30 mn,
sanples were centrifuged for 5 min at 1800 g and 4 T.
Supernatants were taken and LTB4 concentrations were
[0062BE T ((11)TR Sirkisasesy tRstigitabitirahdtiviti\dgaih@Blufified recombinant

enz i nked | pmunosobent assay SR&D st ens,
humaa?ﬁ@ee,a@w@asw g Ty dredaserfull-longi ACNA e

D0O8UH AR PurcRERY %ﬁl Qx@G@denleeghﬂ dWgidl (ROEILEIN, MD). The

concentrati ons of hydrol ase |n1|b|tor wer e then used

genpway amplifinddyy poligrasesbaipueaghomand trasredvie pRIONRHY into
thé/ @c{é?ial éx?;g%gl%ll VIJE& I%St’ilﬁ %y? co;n ftLa'tlpxg s\tl)%fth Exasmldf &0%1

esentative sp e les are’s
Inﬁtrggéﬁscaﬂw @SA). EE;ha rqsulangfcomgudtﬁihs ¥ fGinted mto/Eséheﬁﬂth

ol B o Al i b S

arabifdsEXMFRL@ibikting bz e MABH &bk dEbyasiPd ratégrE! dadd FPLC
hWBIC50 9 AL A98 CND 10 A A99 AND 11 A ND 100 A
system { Amgrshpm Biqscrenggs, Uppsalg, Swaden) usimgymmobilized metal affinity

chromatography (Ni-NTA Superflow, Qiagen, Hilden, Germany) and anion exchange
chromatography (MonoQ HR 10/10, Amersham Biosciences).

[00624] The compounds of the invention were incubated in a series of dilutions
with 200 nM of recombinant enzyme in assay buffer (100 mM Tris-HC], 100 mM
NaCl, 5 mg/ml fatty-acid free BSA, 10% DMSO, pH 8.0) for 10 min at room
temperature to allow binding between LTA, hydrolase and the inhibitors. LTA4 was
prepared by alkaline hydrolysis of LTA4 methyl ester (Biomol, Plymouth Meeting,
PA, or Cayman Chemicals, Ann Arbor, MI). A solution of 10 pg of the ester was
dried under a nitrogen stream and redissolved in 60 ul of a solution of 80% acetone
and 20% 0.25 M NaOH. After incubation for 40 min at room temperature the
resulting approximately 500 pM tock of LTA4 was kept at —80 °C for no more than a

few days prior to use.

[00625] Immediately before the assay, LTA4 was diluted to a concentration of 10
uM in assay buffer (without DMSO) and added to the reaction mixture to a final
concentration of 2 pM to initiate the enzyme reaction. After incubation for 120 sec at
room temperature, the reaction was stopped by ading 2 volumes of chilled quenching
buffer , containing acetonitril with 1% acetic acid and 225 nM LTB,-d; (Biomol).
The samples were then kept at 4 °C overnight to complete protein precipitation and
centrifuged for 15 min at 1800 g. LTB,4 formed was measured by LC-MS/MS using
LTB4-d4 as an internal standard and an external LTB, standard (Biomol) as reference.

Based on the amounts of LTB4 found at each inhibitor concentration, a dose-response
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14 A ND 103 AND 15 AND 104 A A 16 AA 105 A A 17
A ND 106 A A 18 AND 107 AA 19 AA108 AA 20 AA
109 AA 21 . AA110 AB22 AA111 AA 23 AA 112 A
A 24 AND 113 AA 25 AND 114 A ND 26 A ND 115 A ND
27 ND A 116 AND 28 AND 117 A A 29 AND 118 A ND

30 AA 121 AND 31 AND 122 A A 32 AND 123 Q ND 33
A ND 124 B ND 34 B ND 125 B ND 35 B ND 126 B ND 36
A ND 127 B ND 237 Exanple # Avgl C50 hWBI C50 Exanpl e #
cuNegvdsTiiteld WBihedata add a\I(PvaAlREwEs dhlculfledd ND 129 B ND

[00626] (2) Ex vivo assay testing inhibitory activity in human whole blood after

stimulation with calcium ionophor.

[00627] Human blood was collected in heparin-containing Vacutainer tubes. For
each sample, 200 pl of blood were dispensed into a pre-warmed plate and 188 ul of
RPMI-1640 medium (Invitrogen) containing 20 pg/ml Indomethacin (Sigma, St.
Louis, MO) were added. Then 4 pl of a series of compound dilutions (in DMSO)
were added, followed by a 15 min incubation at 37 °C with gentle shaking. After that,
blood samples were stimulated by adding Jonomycin (Calbiochem) to a final
concentration of 20 pM. After another incubation at 37 °C for 30 min, samples were
centrifuged for 5 min at 1800 g and 4 °C. Supernatants were taken and LTB,
concentrations were determined using a commercially available enzyme-linked
immunosobentassay (R&D Systems, Minneapolis, MN) according to the
manufacturer’s instructions. Results obtained for different concentrations of
hydrolase inhibitor were then used to fit a dose-response curve and calculate an ICs

value.

[00628] The results of testing of representative species are shown below.

Example # AvglIC50 hWBIC50 ’ Example # AvgIC50 hWBIC50

1 A A 90 A A

2 A ND 91 B ND
3 A 92 A ND
4 A 93 A ND
5 A 94 A ND
6 A ND 95 A ND
7 A ND 96 B ND
8 A A 97 Cc ND
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39 AA 130 BA 40 ND A 131 B ND 41 AND 132 B ND 42
A A133 BA 43 AND 134 B A 44 AND 135 BB 45 A ND
136 AND 46 B ND 137 ND ND 47 B ND 138 ND ND 48 A A
139 AND 49 A A 140 QND 50 A A 141 AND 51 A A 142
AND 52 A A143 AND 53 AA 144 AND 54 A A 145 A
ND 55 A A146 A A 56 A A 147 ND A 57 A A 148 A ND
58 A ND 149 AND 59 AND 150 AND 60 A A 151 AND
61 A A152 AND 62 A ND 153 A ND 63 A ND 154 ND ND

Banipid ¥ P AvGICEY | “RWBICS0 | Example # AvgIC50 hWEIC50
9 A A 98 c ND
10 A A 99 A ND
11 A ND 100 A A
12 A ND 101 A ND
13 A A 102 A ND
14 A ND 103 A ND
15 A ND 104 A A
16 A A 105 A A
17 A ND 106 A A
18 A ND 107 A A
19 A A 108 A A
20 A A 109 A A
21 A A 110 A B
22 A A 111 A A
23 A A 112 A A
2 A ND 113 A A
25 A ND 114 A ND
26 A ND 115 A ND
27 ND A 116 A ND
28 A ND 117 A A
29 A ND 118 A ND
30 A A 121 A ND
31 A ND 122 A A
32 A ND 123 Q ND
33 A ND 124 B ND
34 B ND 125 B ND
35 B ND 126 B ND
36 A ND 127 B ND
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Exanpl e # Avgl C50 hWBI C50 Exanpl e # Avgt C50 hWBI C50
65 A ND 156 A ND 66 A A 157 A ND
69 ND ND 159 A A 70 AB 160 A ND
72 A ND 162 AND 73 A A 163 A ND
A ND 165 A ND 76 A ND 166 A ND 77 A A 167 ND ND 78
A ND 168 AND 79 AND 169 A A 80 A A 170 AND 81 A
ND 171 AND 83 A ND 172 AND 84 AND 173 ND ND 85 B
ND 175 ND ND 86 A ND 176 ND ND 87 A A8 AA 89 A

68 A ND 158 ND ND
71 A ND 161 A ND
74 A A 164 B ND 75

_%céﬁa?&%s@ Rvaabl et 1o aWiesd ol T pliese,

be zan i nhi big or |pbut qw | CH)0 wasy detlernmi ged 289 B
38 A ND 129 B ND
39 A 130 B A
40 ND 131 B ND
41 A ND 132 B ND
42 A A 133 B
43 A ND 134 B
44 A ND 135 B
45 A ND 136 A ND
48 B ND 137 ND ND
47 B ND 138 ND ND
48 A A 139 A ND
49 A A 140 Q ND
50 A A 144 A ND
51 A A 142 A ND
52 A A 143 A ND
53 A A 144 A ND
54 A A 145 A ND
55 A A 146 A
56 A A 147 ND
57 A A 148 A ND
58 A ND 149 A ND
59 A ND 150 A ND
60 A 151 A ND
61 A 152 A ND
62 A ND 153 A 'ND
63 A ND 154 ND ND
64 A A 155 Q ND
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CLAIM5 We claim 1. A conpound of formula: W Ar x Q
is selected from

N Het Ar

(CH2) " -
t he group consisting of

a

C HET wherein Ar
het er oaryl ;

ryl;

aryl

substituted with fromone to three substituents

I ndependent |y sel ected

fromthe group consisting of

hal ogen, | oweral kyl, |oweracyl, | oweral koxy,
fl uorol oweral kyl, fluorol oweral koxy, hydroxy,
y-eH-oxH-Gr—CG4)- °”Aﬂ +-or-H—Feormp(Cl-CA)—al kyl ———
C VRxAmple#y ; 1@9'@50 C41)NBA¢50yI , Eksrpieft || DAgiCpD oy hwaiesay |
5UbS L tut ed g@ennl, teroaryH hetero yCIXIaI T,
ubstitutéed heterlo d ni't% o land teroaryf
subseét ut ¢d vt h |[fromkone |t o tibr ee [subsAit ugnt snp
naependent1y, sgre dTTiom tie group_consistT g of
alog ? 0 al ttN%mAﬁracvlwa 1 awer al"koxy, ND
Iuoswlomﬁrahbyl flumwolqmeragﬁoxx, fognmyl ] cyano,
peNZY I berzytoxy; pﬂcnyl T hreteroaryts
net e ‘bgzc yl f kyl| andBnitrlo; ¥4 s del eched fir om¥Phe
Or oups consi stA ng {of gjpr ecty bonrgh 0,] SO 5 S( Oi.) , NBL
CH2—EF21— G2 EH—CH2ANRE T NREGH2— - CH=CH—Gam—GHR C=(
CR1aR b, OCR¥R CRPaR1QO, $PNR1, NRASC2,| C(NO) N
and NRIC(+0) ;4 R [I's sgl ectled sgpargtely, in gach
SY-YSETRW-Y-V,¥ - Wk - Ul“_‘he gr% ﬁnS_LSfI anL J:'j_ard | Q\\er
Al kyF4 Rl @ | A selject e frdmth@r gr&up addnsi gt i nybof
H apd Toyer alkyl:\p 165 A ND
76 A ND 166 A ND
77 A A 167 ND ND
78 A ND 168 A ND
79 A ND 169 A A
80 A A 170 A ND
81 A ND 171 A ND
83 A ND 172 A ND
84 A ND 173 ND ND
85 B ND 175 ND ND
86 A ND 176 ND ND
87 A
88 A
89 A ND
A = <5 uM; B = 5-20 uM; C = 20-100 uM; ND = Not Dstermined; Q = the compound was
tested and found to be an inhibitor but no 1C50 was determined
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240 RIb is selected fromthe group consisting of H and
| ower alkyl, or Rla and Rib taken together may forma
3-6 menbered ring, which nmay optionally contain a
het eroatom chosen fromO, S, and N, HetAr is an aryl
or heteroaryl ring attached via a ring carbon to Q
further characterized in that Q and X cannot be on
adj acent positions in said aryl or heteroaryl ring; Q
is chosen from-0-, -NRL- and S(Op; Q and X cannot be
CIveslj acent positions in said benzene or pyridine
ring; pis zero, 1 or 2; nis an integer selected
from1-5; HET is selected fromthe group consisting of
Vvédgu@enbered saturated nitrogenous heterocycle and
4-7-menbered saturated nitrogenous heterocycle
1. subst At epmgund offoomda:or two substituents
i ndependently selected fromthe grq&p consi sting of
halogen hydroxyl am no, carboxy, /I'oweral kyl
N- oxi de, Iuorolomeralkyl
cyano, \benzyl benzyloxy,
t

o; and ken together ZWis
whigh one gr two\(CH2) may
d by ( , -S(0)2-,
prowdea)th 0-, -NR -,

-SO, -90)2-, C( =0) - or -C=Q( NH) not at the
poi nt of attachnent to BET and are separated by at
whewatst one - (CH2)-; Wis selected fromthe group

f ac I h dr oxy carboxyl, am no, -
mif@%ﬁ%ﬁﬁ%m r%o é%éﬁl kyI -CHO, heterocyclyl,
Subaiyl;t ut ed aryl, substltuted het er ocycl yl ,

sul f onam de, O fluoroal kyl , - O CH2C( O Qal kyl ,
c %M’O)G%o)roalukyl -)éH, -C(C(O)%\IH(C]C—:D(,)- d

aryl substituted with from one to three substituents independently selected
from the group consisting of halogen, loweralkyl, loweracyl,
loweralkoxy, fluoroloweralkyl, fluoroloweralkoxy, hydroxy,
hydroxy(C;-C,) alkyl, formyl, formyl(C,-C,) alkyl, cyano, cyano(C;-
Cy) alkyl, benzyl, benzyloxy, phenyl, substituted phenyl, heteroaryl,
heterocyclylalkyl, substituted heteroaryl, and nitro; and

heteroaryl substituted with from one to three substituents independently
selected from the group consisting of halogen, loweralkyl, loweracyl,
loweralkoxy, fluoroloweralkyl, fluoroloweralkoxy, formyl, cyano,
benzyl, benzyloxy, phenyl, heteroaryl, heterocyclylalkyl and nitro;

X is selected from the group consisting of direct bond, O, SO, S(0O,), NRI, CH,, CF,,
CH,CH,, CH,NR', NR'CH,, CH=CH, C=0, CH,C=0, CR*R"® OCR!*R®,
CR™R™0; SO,NR', NR'SO;, C(=O)NR! and NR'C(=0);

R! is selected separately in each occurrence from the group consisting of H and lower
alkyl; |

R is selected from the group consisting of H, OH and lower alkyl;
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CONOHRA, -NNOHC(OOH, -NNOHC(OR4; and R4 is
sel ected fromthe group consisting of H (C-C4)

al kyl, and phenyl (G -C4) alkyl; wth the provisos
that; 241 (a) when Qis -0-, HET is (S)-pyrrolidine,
rac-pyrrolidine or piperidine, Ar is phenyl or

hal o- substituted phenyl, and Het Ar i s p-phenyl ene,
then the Z-W conbination is other than H (b) when Q
is NRL, HET is thiazolidine, i s phenyl or

Rlsﬁéawwﬁsﬁ tﬂ@ b c&ﬁﬂstm%@f 14\rana W hRYDRERV 88 R dk@n
t he ZW conbi na ion is other than H_ and (c) when Qis

together mapforsa Irpaneebiened rings whish srayiaptionallyj contpinsmbptenpatam
ituted pyridine, then the Z-W

Chbéﬁgﬁoﬁnaél%%ﬂgy other than H. 2. A conpound according

Hett Ar is lamaryl or hfﬂerbmwhnmaattachhd\@a\hngcmm Q.Guthar- C HET

ei are arbon r m. benzene ring,
coffpibrficl i afQnd % Gfor R o BBincdr? bRiEheta SHOESTE G "Ore
heefoafil riagd T2 may be nltrogen, formng a pyridine ring.
3..AcC ound _acco toclaim2 wherein the T'/T2
Qisie @SGPEJWEV “di la@fé srmula: W ZAr \ XQN N
Q adM thmbHde dft4ijdbenth RRIGROMNGidARRRNE bf‘?yri(ﬁné%ﬁg m 2

Wherein the T1/T2 ring is pyridinyl
p is zero, 1 or 2;

n is an integer selected from 1-5;

HET is selected from the group consisting of
4-7-membered saturated nitrogenous heterocycle and
4-7-membered saturated nitrogenous heterocycle substituted with one or two

substituents independently selected from the group consisting of
halogen, hydroxyl, amino, carboxy, loweralkyl, loweracyl,
loweralkoxy, N-oxide, fluoroloweralkyl, fluoroloweralkoxy, formyl,
cyano, benzyl, benzyloxy, phenyl, heteroaryl and nitro; and

taken together ZW is H or

Z is (CH,)1.10, in which one or two (CH,) may optionally be replaced by -O-, -NR'-,
-SO-, -S(0);-, -C(=0)- or -C=O(NH)-, provided that said -O-, -NR'-, -SO-,
-S(0)2-, -C(=0)- or ~-C=0O(NH)- are not at the point of attachment to HET and
are separated by at least one -(CHy)-;

W is selected from the group consisting of acyl, hydroxyl, carboxyl, amino, -
C(O)NHR*, aminoacyl, -COOQalkyl, -CHO, heterocyclyl, substituted aryl,
substituted heterocyclyl, sulfonamide, -C(O)fluoroalkyl, -
C(O)CH,C(O)Oalkyl, -C(0)CH2C(0)Ofluoroalkyl, -SH, -C(O)NH(OH), -
C(O)N(OH)R?, -N(OH)C(O)OH, -N(OH)C(O)R*; and

R* is selected from the group consisting of H, (C1-Cy) alkyl, and phenyl(C;-C,) alkyl;

with the provisos that;
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formula: W &ArX--Q N N (CH2)T, - HET 5. A conpound
according to claim2 wherein the T'/T2 ring is para or
neta phenylene of formula: W Z Ar X (CH2)n-C N HET
6. A conpound according to claim5 wherein Qis -NRIL-

of formula: W O0--NR Z NAr X(CH2)"-CHET T 243
7. A conpound according to claim5 wherein Qis -S(OP
of formula: WO--S/N Ar X (CH2)n-C HET 8. A
conmpound according to claim5 wherein Qis -0- of

f @? WHERQ is Y-, ﬂE@lN&W&ﬁW)&c—byrHEﬂme\Mi@i;&nﬂm&Ar i3
sel ected from t he consi sti ng, of

phenyl or halo-substituted p eny and HetAr is p-phenylene, then the Z-W
combination is other than H;

(b) when Q is NR', HET is thiazolidine, Ar is phenyl or substituted phenyl and
HetAr is meta-phenylene, then the ZW combination is other than H; and

(c) when Q is -O-, HET is azetidine, Ar is phenyl, n is 1 and HetAr is a 2,5-

substituted pyridine, then the Z-W combination is other than H.

2. A compound according to claim 1 of formula:

N ///—\>7\ >N

TZ'—T1 (CHy),—C HET

wherein
T! and T? are carbon, forming a benzene ring, or, when X is at the para position

relative to Q, one of T and T? may be nitrogen, forming a pyridine ring,
3. A compound according to claim 2 wherein the T*/T? ring is pyridinyl of

formula:
w

Z/
N (CHp)y—C  HET
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aryl; heteroaryl; aryl substituted with fromone to
three substituents independently selected fromthe
group consi sting of hal ogen, |oweral kyl, |oweracyl,
| ower al koxy, fl uorol oweral kyl, fl uorol oweral koxy,
fornyl, cyano, benzyl, benzyl oxy, phenyl, heteroaryl
and nitro; and heteroaryl substituted with fromone to
three substituents independently selected fromthe
group consi sting of hal ogen, | oweral kyl, |oweracyl,
4.1 over &l dompdund Acderaal Lo¥RIanh Ry herdih HRIOITEWRIad kRidinyl of
fornyl, cyano, phenyl, heteroaryl and nitro;” Xi's
fogylasct ed from the group consisting of direct bond, O,
SO, S(02), NR1L, CH2, CF2, CH2O Ci@ and CH2C=G Rl is
sel ected i ndependently in each occdrrence fromthe
groupsconsi sti ng and |lower #lkyl; 244 n is an
[ sel ecte 1-5; HET is‘§elected fromthe
RS XSt ered t ed
yenous het ®rocycle and\4- 7- nefiber ed\sat ur at ed
ogenous heteN | e subghL),sted NETt h
substituents i ndependently sel ect fromahe group
consi sting of hal ogen, |oweralkyl, racyl,
| ower al koxy, fluorol oweral kyl, fluorol oweral koxy,
fornyl, cyan, benzyl, benzyl oxy, phenyl, heteroaryl

and niitro:. 7 is 1-§ 0. 4.0 which or .two (CH2
5y of(eBimsfind g bR el 2sfhelGh 4 1HS g id i biits
pherB{éde 2f formGlazO) - or -C=Q(NH)-, provided that said -0-,
-NR-, -SO, -50)2-, -C(=0- or -C=Q(NH)- are not at
the point of attachnment to BET éﬂb are separated by
at least tw -(CH2)-;

Z
\
//// Q\ /N
A X (CHa)— @
6 A compound according to claim 5 wherein Q is -NR'- of formula

N

(CH,),—C  HET

W
1 Z/
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Wis selected fromacyl, hydroxyl, carboxyl, am no,
car boxam do, am noacyl, -COQal kyl, -CHG
het erocycl yl, substituted aryl, and substituted
het erocyclyl. 9. A conpound according to claim8
wherein X is selected fromCH2, 0 and NR1 10. A
conpound according to claim8 wherein HET is sel ected
fromthe group consisting of pyrrolidinone,
pyrrolidine, piperidine, piperidinone, piperazine,
7. 01 Pho| iddhouhd hQBRAAY B! AR5 WihkrA @) 1598 (08, of formula:
t hi azol i di'fnone, oxazolidine and oXazol i"di none and
substituted pyrrolidinone, subs;quted pyrrolidine,
substituted piperidine, substituted piperidinone,
substltuted pi ine, s stiﬁg;ed nor phol i ne,
i oo hollné substituted thiazolidine,
he, sub i di

claim 8 V\he(r(-\é'h)n‘FI@T HET(s) pyrroli dine,

tC/ H wherein
R3 is chosen from hal ogen, CF3, .met hoxy and
CF30. 12. A conpound according to claim8 wherein HET
is (S) pyrrolidine, of the fornula W

8. A compound according to claim 5 wherein Q is -O- of formula:

/
Y4
(D8l

wherein

Ar is selected from the group consisting of
aryl;
heteroaryl,
aryl substituted with from one to three substituents independently selected
from the group consisting of halogen, loweralkyl, loweracyl,
loweralkoxy, fluoroloweralkyl, fluoroloweralkoxy, formyl, cyano,
benzyl, benzyloxy, phenyl, heteroaryl and nitro; and
heteroaryl substituted with from one to three substituents independently
selected from the group consisting of halogen, loweralkyl, loweracyl,
loweralkoxy, fluoroloweralkyl, fluoroloweralkoxy, formyl, cyano,
phenyl, heteroaryl and nitro;
X is selected from the group consisting of direct bond, O, SO, S(05), NR!, CH,, CF,
CH;0, C=0 and CH,C=0;
R' is selected independently in each occurrence from the group consisting of H and

lower alkyl;
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z R3/ (J_x~-N (CH2)n-C H wherein Xis 0 or CH2. 13.
A conmpound according to claim8 wherein HET is (S)
pyrrolidine, of the formula W z -XX-O0O\ R3/ ~N
(CH2)n-C H wherein nis 1 or 2. 246 14. A conpound
according to claim8 wherein HET is (3) pyrrolidine,
of the formula W 0- X Ra H(CH)nMP-C wherein Zis
d -4 al kyl ene. 15. A conmpound according to claim8
wherein HET is (S) pyrrolidine, of the fornmula W N

n % integer selected from 1-5;
HET is selected from the group consisting of
4-7-membered saturated nitrogenous heterocycle and
4-7-membered saturated nitrogenous heterocycle substituted with one or two
substituents independently selected from the group consisting of
halogen, loweralkyl, loweracyl, loweralkoxy, fluoroloweralkyl,
fluoroloweralkoxy, formyl, cyano, benzyl, benzyloxy, phenyl,
heteroaryl and nitro;
Z is (CHy)1.10; in which one or two (CH,) may optionally be replaced by -O-, -NR'.,
-S0, -8(0),-, -C(=0)- or -C=O(NH)-, provided that said -O-, -NR-, -SO-, -S(0),-,
-C(=0)- or -C=0O(NH)- are not at the point of attachment to HET and are
separated by at least two -(CHy)-;
W is selected from acyl, hydroxyl, carboxyl, amino, carboxamido, aminoacyl,

-COOalkyl, -CHO, heterocyclyl, substituted aryl, and substituted

heterocyclyl.
9. A compound according to claim 8 wherein X is selected from CH;, O and
NR'.
10. A compound according to claim 8 wherein HET is selected from the group

consisting of pyrrolidinone, pyrrolidine, piperidine, piperidinone, piperazine,
morpholine, thiomorpholine, thiazolidine, thiazolidinone, oxazolidine and
oxazolidinone and substituted pyrrolidinone, substituted pyrrolidine, substituted
piperidine, substituted piperidinone, substituted piperazine, substituted morpholine,
substituted thiomorpholine, substituted thiazolidine, substituted thiazolidinone,
substituted oxazolidine and substituted oxazolidinone.
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(CH2)n-C wherein Wis COON. 16. A conpound accordi ng
to claim8 wherein HET is (S) pyrrolidine, of the
formula W x -ON R3/ (CH2)n-C Fi wherein R3 is
chosen from hal ogen, CF3, nethyl, nethoxy, CF30; X is
Oor CH2; 247 nis 1 or 2; Zis Cl-C4 alkylene and; W
is COON. 17. A conpound according to claim 10 wherein
HET is pyrrolidine and the Z- Wconbination is other
than H 18. A conpound according to claim17 wherein
1HET- Z-A\ebsipsifld@et S8ink tOMike ) Serk Sl iR

pyri di nyl rr%t hyl pyrro F(gl ne, wh&%ﬁ%?E’P%”(S‘)ﬁ%&ﬁh&, of the
fc'G%Qéiazolylmethylpyrrolidine,

car boxyal kyl pyrrolidi ne, and

al koxycar bonyl al kyl pyrrolidine. 19. A conpoynd
[ iR HET-Z-Wis

accordin cl aim 18 whg
car boxy# kyl p\r r ol i di ne e formul a: @O CH2) g
Ar X/ X o) N
RS\ /
(CHp)»C
£

wherein

R® is chosen from halogen, CF3, methyl, methoxy and CF3O.

12. A compound according to claim 8 wherein HET is (S) pyrrolidine, of the

formula

. W
Z/
SRS (éHz)n-—@/

wherein X is O or CH,.

Titttn

13. A compound according to claim 8 wherein HET is (S) pyrrolidine, of the

formula

w

/

7N\, N
. \ N
(CH2)p™=C

Tl

whereinn is 1 or 2.
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wherein q is an integer selected from2-6. 20. A

conpound according to claim 18 wherein HET-Z-Wis

car boxyal kyl (S) pyrrolidine, of formula: HO O CH2)q

Ar X/ \ OH (CH2)n~- 248 wherein gq is an integer

sel ected from 2-6. 21. A conpound according to claim

17 wherein HET is selected fromthe group consisting

of pyrrolidine, pyrrolidinone, piperidine and

pi peridi none. 22. A compound according to claim8 in
14Whi ch ] loi-ch . : A

%1 AR B ko sl SRt BET 1, PO BBl of
formudan t he group consisting of aryl; heteroaryl; aryl

substituted with fromone to three substit ts

i ndependently selected fromthe group congﬁgting of

hal ogen, : acyl, | oweral kgky,
f 1 uor ol xy, hydr XY,
hydr ox{ iy | (Ci-CA)NaIkyI,
cyan, ,\penzylo Y, enyl ,
subK t (CHz)nb(_)/x
H
wherein Z is C;-C, alkylene.
15. A compound according to claim 8 wherein HET is (S) pyrrolidine, of the
formula
w
/
/ \ \
X 0] N
R3 / S \ /
(CHz),™C,
H
wherein W is COOH.
16. A compound according to claim 8 wherein HET is (S) pyrrolidine, of the
formula
w
/
7\ A
X 0] N
R3/ —r \ /
(CHy),»=C
H
wherein

R? is chosen from halogen, CF3, methyl, methoxy, CF;0;
Xi1s O or CHy;
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het erocycl yl al kyl , substituted heteroaryl, and nitro;
and heteroaryl substituted with fromone to three
substituents independently selected fromthe group
consi sting of hal ogen, (Cl-C4) alkyl, (CL-C4) al koxy,
benzyl, benzyl oxy, phenyl; X is selected fromthe
group consisting of direct bond, 0, SO $S(02), NRi,
CH2, CF2, CH2CH2, CH2NH, NHCH2, CH=CH, C=0 and
CH2C=O, taken together ZWis Hor 249 Zis (C H2)1 10;
in g |1rd;20ne or two (CH2) may optionally be repl aced
by -NR1-, -SO, -S(0O2-, -C(=0)- or -C=Q(NH) -
pr cKnsdbeCMllqtlengade; O- -NR1-, -SO, -S(O2-, - O)-
m are not at the poi nt of attachment to HET
and 13\ parated by at |east one -(CH2)-; and Wis
sel ected fromthe group consisting of acyl, hydroxyl,

7. S OAF wa?@é%@qwé‘&%éﬁ”ﬁme%k@?ﬁsypgﬂsh%“’an% Bt z-
WJ&Q{}@&@,@ﬁ@J&hﬁtﬁ’&HA conpound according to claim 22

wherein ZWis H, of the formula: Ar X/ \ O N
(CH2)n" ,WI1C H H 24. A conpound according to claim

g.23 Wher J@o&ﬁd'a@co?@ﬁh??& Qéin 1PWh&HA HIOT-208 ﬁglecté’cﬁﬁ'oxﬂthe

conpoun accor o claim?24 wherein Xis 0,

growp c@mﬁmgnﬁpmdmyﬂmetbﬂpm@m Pﬁd@@elye;ﬁ@hylpyr@eﬁn%

caﬂ?1° %‘?“0@9“?’9‘?01 J%@%@Py %bggﬂ%&glﬁgﬁgcﬁggdﬂgl tS o claim8

wher ei n HET is (S) pyrrolidine, of the formnula:

19. A compound according to claim 18 wherein HET-Z-W is

carboxyalkylpyrrolidine, of the formula:
HO 0]

\
(CHz)n

wherein q is an integer selected from 2-6.

20. A compound according to claim 18 wherein HET-Z-W is carboxyalkyl (S)
pyrrolidine, of formula:

HO )

H
< > \ % /
(CHZ)n
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W 3/ Haom / X 0 O R (CH2)no"-C wherein 250 R3
represents one to three residues independently
selected fromthe group consisting of benzyl,
benzyl oxy, phenyl, heteroaryl and heteroaryl
substituted wth hal ogen, nethyl, nethoxy or
trifluoronethoxy. 28. A conpound according to any of
clains 1-10 or 17-26 wherein Ar is R2 wherein the
wavy |ine indicates the point of attachnment to X and
RZ is chosen from hydrogen, hal ogen, trifluoronethyl,
nmet hyl , met hoxy, thienyl, furanyl, and thienyl or
whdreinagiy an guégst selectaddrom 246. hal ogen, trifl uoronet hyl,
met hyl or nmet hoxy. 29. A pharmaceutical conposition
conprising a pharmaceutically acceptable carrier and
21.a t he pageoutdiadcyrdéigfite clain 7 sublreit HET imgeldctedstonnthe
compound agcordi.ng to ..any of.clains 1-27...30. A
o BOTFREE O] BHTO oH ARG giRsFoF fpd Bipditore
pharmaceutically acceptable carrier and a

therapeutically effective appunt of at |east_one
22.co npogwamae@@raamr@ms i claimss 1 which HET 1 (RdpRolide pf the

foriollfdi Pi ting | eukotriene A4 hydrol ase conprising
contacting the LTA4H enzynme with a therapeutically
ef fective anount of a conpound of formula: W Z QN
Ar XT 2=TI ( H2)"-C HET W

Z
o= asw.
(CHz)n""lC/\:l
A
H

wherein
Ar is selected from the group consisting of
aryl;
heteroaryl;
aryl substituted with from one to three substituents independently selected
from the group consisting of halogen, loweralkyl, loweracyl,
loweralkoxy, fluoroloweralkyl, fluoroloweralkoxy, hydroxy,
hydroxy(C;-Cs) alkyl, formyl, formyl(C:-Cy) alkyl, cyano, cyano(C;-
C,) alkyl, benzyl, benzyloxy, phenyl, substituted phenyl, heteroaryl,
heterocyclylalkyl, substituted heteroaryl, and nitro; and
heteroaryl substituted with from one to three substituents independently
selected from the group consisting of halogen, (C;-Cy) alkyl, (C;-Cy)
alkoxy, benzyl, benzyloxy, phenyl;
X is selected from the group consisting of direct bond, O, SO, S(0y), NR!, CH,, CF,,
CH,CH,, CH,NH, NHCH,, CH=CH, C=0 and CH,C=0;
taken together ZW is H or
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T wherein Ar is selected fromthe group consisting of

251 aryl; heteroaryl; aryl substituted with from one
to three substituents independently selected fromthe
group consi sting of hal ogen, |oweral kyl, |oweracyl,

| ower al koxy, fl uorol oweral kyl, fl uorol oweral koxy,
hydr oxy, hydroxy(Cl-C4) al kyl, fornyl, fornyl (G -C4)
al kyl , cyano, cyano(Cl- C4) al kyl, benzyl, benzyl oxy,
phenyl , substituted phenyl, heteroaryl,

zlbemzzpﬁy,s'wﬂl@d &ﬁémw{m gg&"y%gh&faﬁlgm doed B ?do”'ﬁfao

eteroaryl substi e to thrée

sub$iG- diQ)s, Cﬁ%@bentfeﬁlt(Nﬁ) smbﬁdt:deﬂhaf sauin—(f)heN@ -AS0-,
o Bh @Oy 05 1T SRR e o Bliaebt o prET and

forwlsc;pamgtambyathmfzgﬁe (d:mr}zymcbxy phenyl, heteroaryl,
het ero sel ect ed fromthe
W BSHEHET B f il sPimpe ef i Hadrozsyl O GO NR1,
car&ﬁmlﬂ:&mncﬁb?la@boml\l@HO ). utBdRy1, CH2C=0
aR b, CRlaRlbOQ S N NR’ S02i ~ &(=0) NR
Subé%‘mfeta@y YR is selected separately in each
occurrence fromthe group consisting of H and | ower
alkyl; Rlais selected fromthe group consisting of H,
23.0H an# coomewndcking @) elais 22 whereing@Wiis Birof the faymolap
isting of H.and |lower alkyl, or Rla and R b taken
P Q 3-6 nenbered ring, which my
9_hgt er oat orgf chosen from O, S, and

; ) 5 af bon, \formpg enzene ring, or,
Te i Te—par a p(ﬁl’dzt),;-onm rel ative to Q one of
T and T2 may be nitrogen, fm‘ n pyri di ne ring;

H
24, A compound according to claim 23 wherein X is selected from CH,, O and
NR'.
25. A compound according to claim 24 wherein X is CH, or O, nis 1, and Ar
1s para-substituted phenyl.
26. A compound according to claim 25 wherein Ar is heteroarylphenyl.
27. A compound according to claim 8 wherein HET is (S) pyrrolidine, of the

formula:

/
7N\, N
X \ ’e/
(CHZ)n
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Qis chosen from-0-, -NR - and S(Op; Q and X cannot
be on adjacent positions in said benzene or pyridine
ring; pis zero, 1 or 2; nis an integer selected
from1-5; BET is selected fromthe group consisting of
4-7-menbered saturated nitrogenous heterocycle and
4-7-menbered saturated nitrogenous heterocycle
substituted with one or two substituents

i ndependently sel ected fromthe group consisting of

R* 2820tk Gﬂ@fbﬂﬂé)é?'ésﬁ&iﬁé!; mde;s&aéhﬂy%efeae&ﬁml mw%;o%g% s[lstmg

| oneracyl, | oweral koxy, N-oxide, fluorolo

of benzgh bmw)@ml nbeny, hterparyl 2 and mml sestizyted wttbhalpg@uy ,

fﬁg nitro; and taken together ZWis
o d?M§h|§ E%H@?&%%B, I which one or two (CH2) may

optionally be replaced by -0-, -NRI-, -SO, -SO2-,

rovi ged t [ 0- -NR -
ofpei ad-bidhisep Bt oo 134 wirsiadrine
f attachnment to HET and are separated by at
)-; Wis selected fromthe group
acyl, hydroxyl, carboxyl, am no, -
, noacyl, -CQQal kyl, -CHO heterocyclyl,
substrtuted aryl, substltuted heterocyclyl

whereirf thewavyl e inGi{cales thequoing bRattachmert KA B2 @ Griséeyfrom

b g R B Y SR ey ey iyl o

furae] eslistithtddrwith hdl6gedl Riflloaieiys tohéllyl OF midthok(z1- C4)
al kyl, and phenyl (C1-C4) alkyl. 32. A nethod for

inhibiting | eukotriene A4 hydrol ase conpri sing
29.c0nt aAtplhExﬂnacE&H%ai-MdsiﬁBE &ﬁpﬁﬂlﬁ%1 ﬁxa&ﬂ%e%ﬂé‘-}%a%@ép't%le

ef fective amunt a conmpound 0O for mul
carrier and a therapeutically effectlve amount of at least one compound according to

any of claims 1-27.
30. A pharmaceutical composition comprising a pharmaceutically acceptable
carrier and a therapeutically effective amount of at least one compound according to

claim 28.

31. A method for inhibiting leukotriene A4 hydrolase comprising contacting
the LTA4H enzyme with a therapeutically effective amount of a compound of

//\/—\>‘Q\

/
X T2=T7 (CHp),—C HET

formula:

W
/

Z
\

wherein

Ar is selected from the group consisting of
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Z Ar XO\N (CH2)n-C HET wherein Ar is selected from
the group consisting of aryl; heteroaryl; aryl
substituted with fromone to three substituents

i ndependently selected fromthe group consisting of
hal ogen, |oweral kyl, |oweracyl, | oweral koxy,

fluorol oweral kyl, fluorol oweral koxy, fornyl, cyano,
benzyl, benzyl oxy, phenyl, heteroaryl and nitro; and
253 heteroaryl substituted with fromone to three
subgafi;t uents i ndependently selected fromthe group
consi sting of hal ogen, |oweralkyl, |oweracyl,

| onbeterorRRy | quoroIomeraIkyI quoroIomeraIkoxy,

f it r

| B sy RO M DALt

SO S( OZij'QmIﬂngo@-ﬂmsﬂﬁig of lﬁk@éﬁ, I&wtalinl] IdudZ4ey () Rl is

PR L L e L

i nt eger Iparag{@dC) alxyl, Tormyl, *fﬁTnﬂ%:l-‘&% ﬁﬁylte@lyaﬁb QPehdE -
ere sat ur at ed

O O P oo etk Dot penvarloapy phienyd, srbREed homidetsresayl

nitr ogemo&@iﬂmyﬁb&ﬁw@ﬁétb&wgn% fu*aom t or two

substituents i ndependent|y sel ecté e group
c onBgterparylsubstituted Mithdrpm pr@ﬁ/te rﬂa‘ﬁkgubstltllmmggdndenﬂy

| over al ks%mftedfﬁlogﬂhggﬁ)% @Hﬁﬁ#xg of fuhéspge'h Wa'ikyl I‘lowgl’acyl

fornmyl, cyano
loweralkoxy, ﬂuoroloweralky] ﬂuoroloweralkoxy, formyl, cyano,

benzyl, benzyloxy, phenyl, heteroaryl, heterocyclylalkyl and nitro;

X is selected from the group consisting of direct bond, O, SO, S(0,), NR', CH,, CF,,
CH,CH,, CH;NR', NR'CH,, CH=CH, C=0, CH,C=0, CR"R'® OCR*R",
CR'"R'"®0; SO;NR', NR'SO;, C(=O)NR' and NR'C(=0);

R! is selected separately in each occurrence from the group consisting of H and lower
alkyl;

R™ is selected from the group consisting of H, OH and lower alkyl;

R" is selected from the group consisting of H and lower alkyl, or R'* and R'® taken
together may form a 3-6 membered ring, which may optionally contain a
heteroatom chosen from O, S, and N;

T! and T? are carbon, forming a benzene ring, or, when X is at the para position
relative to Q, one of T' and T may be nitrogen, forming a pyridine ring;

Qs chosen from -O-, -NR'- and S(O),;

Q and X cannot be on adjacent positions in said benzene or pyridine ring;

p is zero, 1 or 2;

n is an integer selected from 1-5;

HET is selected from the group consisting of
4-7-membered saturated nitrogenous heterocycle and
4-7-membered saturated nitrogenous heterocycle substituted with one or two

substituents independently selected from the group consisting of
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heteroaryl and nitro; taken together ZWis Hor Z is
(CH2)1 10; in which one or two (CH2) may optionally be
replaced by -0-, -NR-, - SO, -S(0O2-, -C(=O- or
-C=Q(NH)-, provided that said -0-, -NR-, -SO,
-S(0O2-, -C(=0- or -C=Q(NH)- are not at the point of
attachnment to HET and are separated by at |east two
-(CH2)-; and Wis selected fromacyl, hydroxyl,
carboxyl, am no, carboxaniido, am noacyl, -COQalkyl,
-CHO, h a stituted
het er oc;?%]ﬁéééﬁy}%,dyclxxlne ho Et?gf}dg%%% IBQV& gér der
associ at etverallony) Mkbier flegrelopsraliol rﬂﬂouﬂweralknm, iferinmyg,

adm ni st H%%Qél r uti c ective
amount o&ag&q’go oun CBQ%M% %PO%'Q' (g 1-27.
tadetogéthneZWaslecor ding to claim 33 wher ein sal d
r.der. a CI at e eukaotr e A4 h ase
Z i R i P 058 o B Gl i otal P et B B s
wh ?fm'n -St0),d -d(:'@)r 8e/C=oNED.L, esrbaided theBaideldELGRE, -SO-,

acute inflammati on and chroni ¢
e % 60 9 CRMEDN#rg nathanaiy of attechment t93IET and

whegRisBhapbdbyhit 3L -(Sahosen from asthma, chronic
obstructive pul nonary d| Séase (COPD), rheumatoid

W mrselepted f—rgm thergronp ponsistiog of enyl, ydionyll carbatyb ryniim we

o TR’ Selndiofl, RO, T B, SinRigl 0

at hsubststoicd hetetosyclylh sulfonamide, G(Opﬂnoeoau@d,ut e coronary

or 1 RS R e PR BE el
abdc(@)rN@DngY tN@}w@}(ygmmom)@@Rarﬁaal i nfarction.

iq?rt ho for treat.l ng di sorder associated with
R filege FeAngroRp apn51sHae of HoliprGaialky. sndrmbsmuf@rCaglob
a mammal a therapeutically effective anount of a

conpound according to claim 28.
2. A method for inhibiting leukotriene A4 hydrolase comprising contacting

the LTA4H enzyme with a therapeutically effective amount of a compound of

formula:
W
/
‘ < > A
X 0 N
h\ /
(CHo—C HET
wherein

Ar is selected from the group consisting of
aryl;
heteroaryl;
aryl substituted with from one to three substituents independently selected
from the group consisting of halogen, loweralkyl, loweracyl,
loweralkoxy, fluoroloweralkyl, fluoroloweralkoxy, formyl, cyano,

benzyl, benzyloxy, phenyl, heteroaryl and nitro; and
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39. A nethod for treating inflammation conprising
admnistering to a mnmal a therapeutically effective
anmount of a conpound according to any of «clains 1-27
and an inhibitor of 5-1ipoxygenase activating protein
(FLAP). 40. A nethod for treating inflammtion
conprising admnistering to a nmamal a
therapeutically effective amount of a conpound
according to any of <clains 1-27 and a |l eukotriene B4

( LTRddroa"i aBeitul wifhi om one to three substituents independently
selected from the group consisting of halogen, loweralkyl, loweracyl,
loweralkoxy, fluoroloweralkyl, fluoroloweralkoxy, formyl, cyano,
phenyl, heteroaryl and nitro;

X is selected from the group consisting of direct bond, O, SO, S(O;), NR}, CH,, CF,,
CH;0, C=0 and CH,C=0;
R! is selected independently in each occurrence from the group consisting of H and
lower alkyl,
n is an integer selected from 1-5;
HET is selected from the group consisting of
4-7-membered saturated nitrogenous heterocycle and
4-7-membered saturated nitrogenous heterocycle substituted with one or two
substituents independently selected from the group consisting of
halogen, loweralkyl, loweracyl, loweralkoxy, fluoroloweralkyl,
fluoroloweralkoxy, formyl, cyano, benzyl, benzyloxy, phenyl,
heteroaryl and nitro;
taken together ZW is H or
Z is (CHz2)1-10; in which one or two (CH3) may optionally be replaced by -O-, -NR-, -
SO-, -S(0);-, -C(=0)- or -C=O(NH)-, provided that said -O-, -NR-, -SO-,
-S(0);-, -C(=0)- or -C=O(NH)- are not at the point of attachment to HET and
are separated by at least two -(CH;)-; and
W is selected from acyl, hydroxyl, carboxyl, amino, carboxamido, aminoacyl,
-COOalkyl, -CHO, heterocyclyl, substituted aryl, and substituted
heterocyclyl.

33. A method for treating a disorder associated with leukotriene A4 hydrolase
comprising administering to a mammal a therapeutically effective amount of a

compound according to any of claims 1-27.

34, A method according to claim 33 wherein said disorder associated with

leukotriene A4 hydrolase is inflammation.
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35. A method according to claim 33 wherein said disorder is selected from

allergic inflammation, acute inflammation and chronic inflammation.

36. A method according to claim 33 wherein said disorder is chosen from
asthma, chronic obstructive pulmonary disease (COPD), rheumatoid arthritis,

multiple sclerosis, inflammatory bowel diseases (IBD) and psoriasis.

37. A method according to claim 33 wherein said disorder is chosen from
atherosclerosis, thrombosis, stroke, acute coronary syndrome, stable angina,
peripheral vascular disease, critical leg ischemia, intermittent claudication,

abdominal aortic aneurysm and myocardial infarction.

38. A method for treating a disorder associated with leukotriene A4 hydrolase
comprising administering to a mammal a therapeutically effective amount of a

compound according to claim 28.

39. A method for treating inflammation comprising administering to a
mammal a therapeutically effective amount of a compound according to any of

claims 1-27 and an inhibitor of 5-lipoxygenase activating protein (FLAP).
40. A method for treating inflammation comprising administering to a

mammal a therapeutically effective amount of a compound according to any of

claims 1-27 and a leukotriene B4 (LTB4) antagonist.
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