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35 R7(C1.salky)NS(O)s-, R’C(0)-, R'OC(O)-, R®*R°NS(O).-,
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vii) (R
R?is a replacement for a hydrogen atom and is independently
selected from the group consisting of halogen, -CF3;, -OH, Cisalkyl, Ca.
15 scycloalkyl, and
Ci.salkoxyl;
nis0,1,2, 3, or 4,
Qs -O-, -S-, -NH-, -NR"-, -S(0)-, or -S(O)-;
R® and R* are independently —H, Cy.salkyl, Cszcycloalkyl, or Cysalkyl
20 substituted by a 3-7 membered heterocyclic ring, or R* and R* are alkyl and
are combined to form a 3-7 membered ring;
ring C is:
‘QN_
5
viy (R
25

R®is a replacement for a ring hydrogen and is independently selected
from the group consisting of halogen, -OH, -CN, Cisalkyl, Cazcycloalkyl, and
Cisalkyl substituted by a 3-7 membered heterocyclic ring;

pis(0,1,2, 0or3;



nis 0, 1, 2, 3, or 4, Qis -0-, -S-, -NH, -NR2-,
-8(0)-, or -S(0)2-; R3 and R4 are
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20substituted by a 3-7 nenbered heterocyclic ring, or
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10 Cisalkyl substituted by a heterocyclic group of 3-7 ring
members,
which group members may be further optionally substituted by one or
more of halogen, -OH, Cysalkoxyl, a heteroaryl ring of 5-6 members,
-NR®R®, or -C(O)NR®R®;
15
R® and R® are independently selected from the group consisting of -H,
C,.salkyl, Cazoycloalkyl, -C{O)OC,salkyl and a heterocyclic group of 3-7
members or R® and R® are alkyl and together combine to form a ring having 4
to 7 ring atoms and optionally containing a heterogroup selected from -O-, -
20 NH-, and -N(C.salkyl} and wherein said ring having 4 to 7 ring atoms is
optionally substituted by oxo;
R" and R" are independently selected from the group consisting of
Cisalkyl,
Cisalkenyl,
25 Cszoycloalkyl, and
Ar,
which group members may be further optionally substituted by
halogen,
-OH, Cysalkyl, Cysalkoxyl, -Ar, -CH,Ar or -C(O)NR®R®; and
30
Ar is aryl or a 5- or 6-membered heteroaryl group, which may be
substituted by one or more substituents independently selected from halogen,
-CF3, Cysatkyl, Cszcycloalkyl, -CN, -OR, -NR®R®, and -NO,,

35 Embodiments of the invention include a pharmaceutical composition
comprising a compound of the present invention and a compound of the invention for
use as an active therapeutic substance.
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ri we 20080ter2s, whi ch group nenbers may be f ur PEEUS2007/086434
optionally substituted by one or nore of hal ogen, -OH,

C _sal koxyl, as cﬂﬂlﬁrl%ﬁt‘}’dn 1§ 4 BEnRunPornd RIS S Stor addRPiRE

or -C(0)NRS are inde endentl(}/ se| ect ed
fromtfeﬁ egwm dl&gﬁ@pgygq%ofd*seaws and conditions mediated through
C3_7aymR1aal kyl, -C(0)0Clal kyl and a heterocyclic group
of 3-7 ne I
coni ne t%‘”?%v%&%afffféﬁw%”%g“?%%ﬁpﬁméf't*e%ﬁ@e“&&%ﬁi&éan the
opt i diealmeypt @nslydiap moa@v Fish eftr@? ahpliodipordas e'"cq%éftwoﬁﬂcb s
- Zowﬁbeteaadd/orl\d&)génﬁalkyl) and vvherel n said ring
g)a(\él ngR14a gag&?&{ Oqg'l &}IINO Onel?]tgg%% COITI o\érgf&gﬁmvenm?wn%
gr oupnanofasiugst qfngnadfoa@entﬁf,@rluayln th@@ﬁh% figdluding prophylaxis) of
$5C?‘h¥ﬁéféﬂo‘l?§b kafb?r? Mng}ﬁﬁns}’%'tcﬁgs gam éﬁ@ﬁ%’p@de&g:':; be

urt her i ona substitute
d9 sal ky! ! ”@i@ﬁ ?I%?Ve"t'oﬂr'sa”‘ﬂ%ﬁf g}eq‘%&%}"‘\ﬁg "Iand
30 Arprwphylamg')lof oktabolls-disordeS-aneerhidions simbtes dzhetps onrbesify,
whi chy, Béa%qhéythﬁﬁlkt‘é%@?fréj%n% ooJf tHEEiﬁ\fénﬁ'MbSt Ituents

I ndepen ect ed om a
One embodlment of the invention is a method for increasing GLP-1 secretion

in a glucose independent and dependent manner through the administration of a
15  GPR119 agonist, such as a compound of the invention.

One embodiment of the invention is a method for reducing food intake
through the administration of a GFR119 agonist, such as a compound of the
invention.

The present invention covers all combinations of particular and preferred

20 groups herein described.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A compound of the formula (1) or a pharmaceutically acceptable sait thereof:

R3

/\ l
R1—AIlk A B Q—-C R® |
a3 ooy 0

R4

25

wherein
R'is selected from the group consisting of halogen, FaC-,
NC-, HO-, Ar-, R™S-, R’S(0)-, R"S(0):-, R'NHS(0).-,
30 RY(C1.5alkyl)NS(O)z-, R"C(0)-, R'OC(0)-, R®°R*°NS(0),-,
R’NHC(O), R®.R®°NC(O)-, R"'S(O):NH-, and R'C{O)NH-;

Alk is a direct bond or alkylene of 1 to 3 carbons;

35 rings A and B are independently selected from the group consisting of:



CF3, Cl1_5al kyl, C3_7cycloal kyl, -CN,-NR8R9, and - NQ2.
35Enbodi nents of the invention include a

phaoma@seatsbral conposition conprising a conp®eraSg7/086434
the present invention and a conpound of the invention

for use as an active therapeutic substance. An
aspect of the inventionis a c und of t mnvention
for use in the typ went (i nclaudi roph of

di seases and con
An aspect of the Tivention is a kconpound o

i nvention for use (RY,the 5treat RN (incl udiRip,
prophylaxps) of metaboli® disorders owoconditions,

such as di abetes ﬁngjor obesi t An ect of
the invention is/the\use a co :ﬁﬁg_gf t he' i nkention
in the manufacfu a nedi cayent/for usé&\in/he
treatnent (inclu prophyl axi'sjNof met abb

c
di sorders or condi(R)ons, such agr¥yj abet es afRd) or
obesity. 10An aspect of ¥he i nventl on s a met hod 2Mr
the treatment (incluyding prophylaxis) of metabolic
di sorders or congditigns, such as di abetes or obesity,
conprising the agyn n#strati on of a conmpound of the
i nvention. One enbelli ment of the invention is a nethod
for increasing GLRR% secretion in a glucose
i ndependeni) and depefident manner through the
adm nistration_pof a 15GPR119 agonist, such as a . dentl
conpound of thB ihfeffplagement fora hydrpgeq Alyyiapdnis igependently
t he i nventseletted Srom thet froch fcomsistieg we ihalggéro cOF4, NO&K € salkyl, Ca
t hr ough th L,nistration of a GPRL19 agoni st, such
a§6a conpé%ﬁ%g%¥gbie i nventi on. The
present i rkuea¥a¥n covers all conbinations of
particul ar andnpreefer, sest 420gr oups herein descri bed.
DETAI LED DESCRLPTI.ON.OF,, THE RR RRED, 30Dl MENTS A
conpound of the '§&Fmar ‘N%‘r SFNFE? I::ga(gg{h%{r Butically
acceptable salt thereof:

15 R® and R* are independently -H, Cysalkyl, Cazcycloalkyl or Cysalkyt

substituted by a 3-7 membered heterpocyclic ring or R®and R* are alkyl and

are combined to form a 3-7 membered ring;

,QN_

20 viy (R

ting Cis:

R®is a replacement for a ring hydrogen and is independently selected
from the group consisting of halogen, -OH, -CN, Cy.salkyl, Cszcycloalkyl and
Cisalkyl substituted by a 3-7 membered heterocyclic ring;
25 pis0,1,2, 0r3;
R® is -C{O)C(O)R’,-C(O)OR™, -C(O)R", -S(0),C.salkyl,
-8(0);Cacycloalkyl, -S{0)NRR®, Ar, -CH,Ar, -C(O)NHC1.salkyl,
-C{O)NHC 3 7cycloalkyl, -C(O)NHCsalkyl-Ar, or -C(O)NR™R"™;



R3 25 -Alk (I) wherein Rl is selected from
the group consisting of hal ogen, F3C-, NG, HO, Ar-,
Fe®o0,208086®) -, R75(0) 2-, R7NHS(0) 2-, PCT/US2067/086434
30R7(CAzal kyONS(0) 2-, FeC(0)-, R70C(0)-, RBRONS(O0) 2-,
R7NHC( 0) -, RS@ﬁﬁépgpﬂéﬂlﬁy%Qé&&h#om ﬂ@%@é@&&%ﬁ%ﬁ Al k

is a direct bon ene of 1 to car bons;

35rings A and B ar &y pendently selected fromthe

group consi sti ng ofCyscycloalkyl, R2 is a repl acenent

for a hydrogen atoghg.p? i s independently selected from
the group consisti df hal ogen, -CF3, -OH, G zal kyl,

C3_ 107cycl oal kyl @gwymg@ﬁy'kﬂﬁyl; nis 0, 1, 2, 3, or

4, dQRi4$ - 0-, (-js-’ 'aN@telrocy(NR%rogp ofi{i@}irlg m@rfﬂ%e%,(&l}\ﬂ; I 15|R3

an are independen = a cyc

or C1, 5al kyl subst %“?ﬁ%&%?ﬁmﬁeégﬁa %?{Bg%gc iddp ongkr%g

het erocycl i ¢ rinembers, wRBh gretip Rermipets reayioglfurthetiontipeally substituted

conbi ned to foyyga o?’ere'@HQS‘de%g—dﬁ, @Qsalkoxyl, a heteroaryl ring of 5-6
10 members,
-NR®R®, or -C{O)NR®R®;

R® and R® are independently selected from the group consisting of -H,
Cisalkyl, Cazcycloalkyl, -C(O)OC,salkyl and a heterocyclic group of 3-7
15 members or R® and R® are alkyl and together combine to form a ring having 4
to 7 ring atoms and optionally containing a heterogroup selected from -O-, -
NH- and -N{Cy.salkyl}- and wherein said ring having 4 to 7 ring atoms is
optionally substituted by oxo;
R'®and R" are independently selected from the group consisting of
20 C.salkyl,
Ci.salkenyl,
Carcycloalkyl, and
Ar,
which group members may be further optionally substituted by
25 halogen,
-OH, Cqsalkyl, Cq.salkoxyl, -Ar, -CHaAr, or -C{O)NR®R®; and

Ar is aryl or a 5- or 6-membered heteroaryl group, which may be
substituted by one or more substituents independently selected from haicgen,
30 -CF3, Cysalkyl, Cazcycloalkyl, -CN, -OR’, -NR°R? and -NO,.

In one embodiment of the invention of formula (1), compounds having the

formula (la) below are provided.

R
DO



ring Cis: 20viii) R5 is a replacenment for a
ring hydrogen and is independently selected fromthe
grwopomsorsst i ng of hal ogen, -OH, -CN, Cl_3aPKy/Us2007/086434
C3. 7cyc|oalky| and Cl_5al kyl substituted by a 3-7

e ”ber ed r‘?rfu‘PaCy IR (5 sEIBEd from fhel OLQS’ coflrsust% oplf303 aNCRGAr- R'S-,

500) 78 %9 M NAS@@)RA@R@@Q')% o% cé% £86iMy 1
C(0) WSXOMQIR@QMKM) andRGFINE{O)-. sal kyI , or

C( O) NR16B]fg‘rmu|I% (Ia'&?rm' 3?9&%%21{}{( rrYthég oﬁ&&ﬁ%sﬁr‘g%p the

group consi'stin cyc

5phenyI(C14aIkern. a heterocyc |c\group of 3- 7Nfi\g
menbers, and @ kyl St | d by /

het erocyclic group\& 7 ring me whi ch gro
menbers may be furthgr, optionally stltuted by

or5 more of halibgen, aﬂ Cl. ®alkoé§?? a H%FeYoaryﬁ by

ring of SyPackOlaREBWiIte formNRER) R? Bfa re;@éd&)ﬂélﬁi&a% hydrogen atB® and

o0 F Bl RO B LS M Bt SR . .

C(O)y@f()ba&:aallalnymﬂﬂﬁmanéneﬁr@dy%l ic group of 3-7
15nmenbers or R8 and RO are al kyl and together conbine

to forma rlngR havi gl
of formilla (Ia) is selected from the group consisting of -H, C,.salky),

and Cyzcycloalkyl.

And R® of formula (la) is ~C(Q)C(O)R’,-C(O)OR™, -C(O)R", -S(0),C:.
salkyl, -S(0),Csrcycloalkyl, -S(0)2NR®R®, Ar, -CH,Ar, -C{(O)NHC salkyl,
-C{O)NHCszcycloatkyl, -C{O)NHC1.salkyl-Ar, or -C(O)NR™R'.

15 in formula {la), R is independently selected from the group consisting
of Cysalkyl, Csycycloalkyl, phenyl, phenyl(Ci.4alkylene), a heterocyclic group
of 3-7 ring members, and C,salky! substituted by a heterocyclic group of 3-7
ring members, which group members may be further optionally substituted by
one or more of halogen, -OH, Cysalkoxyl, a heteroaryl ring of 5-6 members, -
20 NR®R?, or -C(O)NRER®.

In formula (la), R® and R® are independently selected from the group
consisting of -H, Cqsalkyl, Cazcycloalkyl, -C{O)OCssalkyl and a heterocyclic
group of 3-7 members or R® and R? are alky! and together combine to form a
ring having 4 to 7 ring atoms and optionally containing a heterogroup selected

25 from
-O-, -NH-, and -N{C, salkyl)- and wherein said ring having 4 to 7 ring atoms is
optionally substituted by oxo.

R of formula (la) is selected from the group consisting of Cysalkyl, Cs.
salkenyl, Cszcycloalkyl, and Ar, which group members may be further

30 optionally substituted by halogen, -OH, Cy.salkyl, Cy.salkoxyl, -Ar, -CHzAr or -
C(OINR®R®. And, in formula {la) Ar is aryl or a 5- or 6-membered heteroaryl
group, which may be substituted by one or more substituents independently
selected from halogen,

-CF3, Cy.salkyl, Cazcycloalkyl, -CN, -OR’, -NR®R® and -NO;.

10



to 7 ring atons and optionally containing a
het erogroup selected from-0-, - NH and
- NwGLkoddatdéy ) - and wherein said ring having £crms¥k07/086434
ring atons is optionally substituted by oxo;
R10 andRl11 are independently selected fromthe group
consi sting of 20Cl.3alkyl, Cl.3al kenyl,
C3. 7cycl oHl doglembggimeniof fofipjie Aalgirgisnenber s may be
further optionally substituted by 25hal ogen, -OH,
osal kyl, C1. 3al koxyl, -Ar, -CH2Ar, or -C(0)NRBR9; and
Ar is aryl or a 5- - menber ed heteroaryl group,
whi ch may be subs ¢d by one or nore substituents
i ndependently sel ected from hal ogen, 30-CF3,
01. 5al kyl , CSEigycl oer¥y! , - CN, -NRBR9 and - NC».
I n one enbodi nent of the invéntion of formula (1),
cdimpounds having the formula (la) bel ow are provi ded.
R3  0( 1\ |7 dR@thet @hbodiment of tbriulaQlaiiga sl @) IRL is
selected fromthe group consisting of F3C, NC, Ar-,
R25-, R2S(0)-, R28(0)2-, R2NHS(0) 2-,
R2( C1_5al kyl ) NS( 0) 2N C(0)-, R20C(0)-, RBRONS(O0)2-,
R2NHC(0) -, and - In formula (la), ring Bis
sel ected fromthe consisting of: 2
5i)(R2) 11ii))nand v% 2

i R*),

10 In stili another embodiment of formula (Ia) ring B is:

V) (Rz)n

In another embodiment of the invention compounds of formula (I} are

15  provided in accordance with formula (Ib) below:

(0) R’
(DO w
) H
R

In formula (Ib), ring B is selected from the group consisting of

7\ —<N:\>—

i) — and v) —N

20

11



In accordance with fornula (la), R2 is a repl acenent

for a hydrogen atomand is independently selected from

t hwogeesepsgonsi sti ng of hal ogen, -CF3, Cl, S5alPCFIUS20C8086434
7cycl oal kyl and Cl1_5al koxyl; and nis 0, 1, 2. 10IR3

of formul ‘T'hf() ribla (It5, Psa%é @&4&& Ao %@sp QJn@Hm]gQﬁm;'h%ﬁ)bélg -CFs,
of - H, and 7Céc| oal formul a

(la) T oelhy 1o, - C(O) OR19, -C(0) R16, -8(0) 2C1_

5al kyI -S( 0) 2C3. 7cycl oal kyl, -S(0) 2NR8R9, Ar, -CH2Ar,
-C(0) NHCL : Nlp?cycl oal kyl,

- C{ 0) NHCI. 8%3'/1 (-'%Q,QSO) “C(0) NRIORL1. 15In formil a

(1), IR2 is independently selected fromthe group

consi sting of & gabila (1534 eyedt@pirdiy the Grb@nydnsisting of -H, -CHs,
phenyl (C1. 4&;\I kyl ene), a heterocyclic group of 3-7 ring
nenbers, &RU Cl..5al kyl substituted by a heterocyclic
groupCUﬁCl‘&J ring nenbers, which group nenbers may be
further optionally substituted by one or nore of

had ogen, 1r£?5tmlﬁ‘a1{4t§ﬂﬁ koxyh)ORE, RO Qar At whid r'a sledled from
msrrber] Rt or -C(0) NR8RO. In formul a
(la), ‘??gmﬁ%%onﬁ@ ok | ndependently sel ected fromthe

group consistipg ofR?H, C1 kyl R™C3. 7cycl
- C(0) 0C1_5al kéh d a heter o?}‘ch c group of
menbers or RO are a I Hnd t oget her\co
forma riq)g haﬂ ng 4 tg 7 rify” atorrsaﬁmd optN

ally :in

contai nin sel ected 25
o N g oS 9%%3 Py oG e Rt R AT Ko veigpios
7 ring at anbRI%ss smpﬁctedrﬁahwlwgrsupbwhslstmgeﬂ-kbyalogeo Crsalkyl, and Cs.

R}; of forn&@ @ is selected fromthe group
conS|st|n 0 1 5al kyl, G . 5alkenyl, C3acycloal kyl,

and Ar, ﬁﬂl{jqi H@d? n@ﬁ«b(équnqgas,y ssdected fiopgthe grpup consisting of Gy
opt i aamyilayid Eufegdiédiyt ed by hal ogen, -OH Clal kyl,

d . sal kox l sj R"“Aﬁq Q%CO%# with fomgjg @3 '\@‘8&}%%% thé Igroup consisting

formula (la
het er@a@wlksgur%u@ikewh pe:ﬁywyb endsiyphick grose Metnbersanaye further

CF3 C?%My l&t(b@ﬂht@d bﬁﬁzﬂ&ﬁﬂ dem bysaﬂ@ﬂ echRekyi, ramhehogen,

- a

In one en’%Bgi rﬁéﬁ?”%%f’% 'Wyor(q 2)°r Gr”f"?@’eﬁedq%eqer‘?a}'\%ro“g which
may be substituted by one or more substituents independently selected from halogen,
-CF;, Cisalkyl, and Carcycloalkyl.

25 In one embodiment of formuta (Ib), R®is -CHs. In a preferred embodiment of
formula (Ib), R? is -CH3 and the stereochemistry of the stereogenic carbon is (S).

In an embodiment of formula (Ib), R® is -C(O)OR™ and R" is selected from
the group consisting of: Cisalkyl and Cazcycloalkyl.
30
In one embodiment of formula (Ib) ring B is:

12



I n anot her enbodi ment of fornula (la) ring Bis: ii)

10l n still another enbodi nent of fornmula (la) ring B

i SWO\2)08/070692 I n anot her enbodi nent offCT{Y82007/086434
i nvention conpounds of formula (1) are 15provided in
accordance with formula (Ib) bel ow In formul a

(Ib), ring Bis selected fr roup, .consi sting of
In fornul ”‘('I"B‘“)"Oth‘ﬁf"?bgd'g’@[‘%g %ﬂm?.“g %e gr oup )

consi sting of -H haI ogen, - -CH3, and -CH2CH3. In
formula (lb), t 2. 5R30f formula (lIb) is
sel ect ed fromth A%Qn& sting of -H -CH3, and

5 The present invention is described in terms known and appreciated by those
skilled in the art. For ease of reference certain terms hereinafter are defined. The
fact that certain terms are defined, however, should not be considered as indicative
that defined terms are used in a manner inconsistent with the ordinary meaning or,
alternatively, that any term that is undefined is indefinite or not used within the

10  ordinary and accepted meaning. Rather, all terms used herein are believed to
describe the invention such that one of ordinary skill can appreciate the scope of the
present invention. The following definitions are meant to clarify, but not limit, the
terms defined.

“Alkyl" refers to a monovalent straight or branched chain hydrocarbon moiety,

15 e.g. of about 1 to 12 carbon atoms, including methyl, ethyi, n-propyl, isopropyl,
isobutyl, n-butyl, tert-butyl, isopentyl and n-pentyl.

A specific number of atoms in a group, such as carbon atoms, will be
represented by, for example, the phrase “C,.Cy alkyl,” which refers to an alkyl group,
containing the specified number of carbon atoms.

20 “Alkenyl” refers to a monovalent straight or branched chain aliphatic
hydrocarbon moiety, e.g. of about 1 to 12 carbons, containing one or more carbon-to-
carbon double bonds, such as vinyl and aliyl.

*Alkylene" refers to a divalent straight or branched chain aliphatic
hydrocarbon moiety, e.g. of about 1 to 10 carbon atoms, including methylene,

25 ethylene, n-propylene, and n-butylene.

“Cycloalkyl” refers to a monovalent aliphatic cyclic hydrocarbon ring moiety,
e.g. of about 1 to 12 carbons, including cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and cycloheptyl. The term “cycloalkyl” includes a fused ring system
where a cycloalkyl ring, such as a cyclopentyl ring, is fused with an aromatic ring,

30  herein an aryl ring, such as a benzene ring, to form groups such as indane.

“Heterocydlic” refers to a monovalent mono- or potycyclic ring system, e.g. of
about 3 to 12 members, which may be aromatic, have no unsaturation, or may
contain one or more degrees of unsaturation, containing 1 or more heteroatoms
including N, O, andfor S, including N-oxides, sulfur oxides, and dioxides. Such rings

13



-C H2CH3. 10In fornmula (Ib) R6 is -C(0)01R16,

-C(0)R16, or Ar* where Ar* is selected fromthe group
consy dbgmgoenf: ,nl2 4, 1(R12 " N-- 'n "--N ii)@0mus2007/086434
which R12 is selected froma group consisting of

Cl 5

or oL RSPV Y ap SRt S BT
1570y%‘l‘°65‘|’3|%9 Fing sys ems 1r'qlpdp ArSAYT d(negﬁronglﬁ rqng (such as a pyrrolidine
i ndepﬁi@}iﬁl@éd VithSel R6h &’ rih§,B0TH £a BHreeHR ARG ggpduch as

SeTor faste: EfeeR of fRlFaSiisrors note Al aat tan 1.4-
gr Dupdicens. ist-dipgnef pipedding alyidite, pyTiolidag. keongfioline,

C3_7cighiRatodpyrafihdmanibteBpiineup nembers may be
further H’Z(allo |pgﬁa Ul W?I t[uft)eg b

Cl 3allr y| bﬁ_ef%rg ck%ggwovalelﬂrben{ﬁne ra@_@’al Ogusefj benzmrlqgﬁystem
f or mué.g. of blbx)ut &\to 14scaetion, soch & dnthraend -phemdnthrard, or naphthalene

het er Lter%c?r‘rbﬂjdul h&nﬁe%gbénﬁﬁylél@%éé d by one or

rmres tltuents sel ect ed from hal ogen
- (3, &saﬁ%?'loafyhfﬁie@@ W@?@Vé'ﬁpmma@m%o%’ﬁtﬁ ring, e.g. °f 5to7
errboddnﬁiﬁﬂérs ber tcf Diugad deytildayomdR3 ring systaniBeonlprisiag oek@natie dngs

enbod one 8r r}%’rteﬁlé (Slsz%)r?dvor %Sat&%s |n%|d§kr)1§|ﬂldox % §)ulfur oxides, and

ster eoc'hem St ereogeni I'¢ car
In andt@mmdnrrimg Tofanfthipphene: p(yrrﬂyf imdgzqle; pyrezaly. tRzeedpigpzole,

R i Sthf%%l@%(%ief rsemzbze eoxaaaswb mabnm.&ﬁoie, pyridine, pyridazine,
n.one

f 67waéaZ¥r]eb?ynm'qﬁ'be pui %{cglne :squmo!me ci;)enzofuran ber%%lépﬂgrpet, in%le,

indazole, benzimidizolyl, imidazopyridinyl, pyrazolopyridinyl and pyrazolopyrimidinyl.
“Alkoxy” and “alkoxy!” refers to a monovaient group -O-alkyl.
“Halogen” refers to fluorine, chlorine, bromine, or iodine.
Particular aspects of the invention include formula (1) as defined above with
20 the proviso that Ar is other than pyridazine, in particular R®is not pyridazine attached
to the nitrogen of Ring C via the 3-position of pyridazine, or that Ar is not such a
pyridazine when Alk is a direct bond and R’ is halogen, FsC-, HO- or R’C(0)-.
R', in particular, may be CH3S(0)z-, (CH2)2CHS(Q)s-, (-CH2CH4-)CH-NHC(Q)-
. {CH3),CHCH;NHC(O)-, HOCH,CHNHS(O),-, CH3;OCH,CH,S(0),-,
25 HOCH,CH,3(0)-,
{-CH2CH>CH2CH2-N-C(0)-, CHaOCH2CHNHS(O)o-, CH3OCH,C{CH3)HNHS(O)2-,
CH30CH,CH,CH,S(0)-, CH3CH,OC({0)-, CH3S(0)-, CeHsCHaNHC(O)-,
CeHsNHC(O)-, CeHsC(Q)-, HOCH,-, CH3S(0)2NH-, CH3CH,NHC(QO)-, (CH3)oNC(O)-,
HoNC(O)-, (CH3CHZ)NC(O)-, O{-CH2CHy-):N-C(O}-, (-CH2CH,>CH,CH2-)CH-NHC(O)-,
30 HOCH,CHNHC(O)-, (-CH=N-N=CH-)N-NHC(O)-,
(CH3);COC{OINHCH,CH,NHS(O),
O(-CH,CH-)2N-CH,CHNHS(0)2-, O(-CHzCH2-)oN-CH,CHoN{CH3)S(O)-,
{(-CH2CHzCH,C(O}-)N-CH2CH2CHNHS({O)z-, N(-CH2CH2-),CH-CH2CHNHS(O},-,
CH3OCH,CH,CHoNHS({O),-, CH3;0CH,CH;NHC(O)-, CHs-, CH3S-, CF3s-, (CH3)>CHS-,
35  (CH3)C-, CH3CH.S(0),-, CH3CH,CHCHNHC(O)-,
O(-CH,CH2-IN-S(0)z-, (CH3)CHNHS(O),-, HaNC(O)CH.S(0)2-,
(CH3).NCH,CHaNHS(O),-, (-CHoCH,CH,CH,CHa-)N-CH,CHNHS(O)2-,

14



And i n another enbodinent of formula (Ib) ring B is:

\-= v)N 5The present invention is described in terns

k newareossmdosappr eci at ed by those skill ed in thecarus200Forc434
ease of reference certain terns hereinafter are

def i “ﬁ%mﬁ%rﬁr%%)a% ﬂéE:H Nﬁgg» gf( '&42%;?)&%%&%%%%8(0)2

At cat
e IOV 12 T G e (B GO Gt (5
the ocuis(@yy meaning or, alternatively, that any term

that is u;lj-%dngndgngjqarré%?Ilrvdgrilcupértrﬁay%ﬁé)?ﬁ)rmrﬂg’j 11) orre)f_ and FErrI? B, in

10o0r di nar 'egP
us®d masicoien may de bifinulaid), Vioviteryd plbwith nr@. AHgedRENOH Rings A, B

such édafaé rp@r%oﬁ‘fpo@'fdgbﬂ@l‘n&masdf)'lé hs @e%l’ﬂ:te@ﬁrﬁh@@drﬁbl@e h&¥in, in
scope O

o P opyeRinf L %tﬂaﬁ'ee@aﬁghear'F g 13y e e togtye.omen

terrrsvalmmdeRf "Alkyl" refers to a nonoval ent

strai ght iR Byl e:cerhmm mlp%Hbéurarléﬁn@e 10r2.
of about to 12 carb at'ons

oty T - B pgTets Ty P OID5(Hay o NICHIE CHEIC-CHCH,
t errt JoxmyﬂcH CI3 N GUNHCHAYN- OHp)emryJC(-N-)(-o-N-)oﬂcrsm)zf ic

n er n I r

bg rep eszﬁi ﬁ-g)E-éHchlgg-lgg %ﬁ.gﬂ{qg)% 6ﬁr 332“%80@’ -oter -

al kyIH whi ch refers to an al kyl group, containing the
SIOeCI i ﬂdcnqrmecmt crrgchmmammscma&wu@om refers

i oRANB ity E UG DR T Bl G BREOERccrn

cont aiCiHChgCUneNeN=)Gw, eC@ﬂﬂMGUﬁmdnCﬁ@tﬁﬁF@HﬁiﬁsS )C-H,
such @l?o)qu% cAhd étb'))i;'H C(CHs) ?1 | "Al kyI ene" refers to
a divalent strai Qr ranc e
Py CER G HHBREr S H=Er e For g e BTG
at ONs-CHpGCIHICHE)(-HTRiEDK) 610, -CRS 630y @) (-CH= rpacxb)pguHene
a n- ut-yl " cl
m)noval éb}/ &PéHﬂéC gﬁ% cﬂ_ﬁéi%%%rc@g %rr_n ncgcr;':é’t
e . SHShE HT)bC_HLQC EnbtreHCRGHEHR TR HGog e
%cl toiwg z:chm&nk)@rzﬂacw)c cwgctrem(*?(F caﬁr( GHHU (OberHYGH,

e m
wher 6 G B R GH=et PR R REH L ERLoS YO
i s fuSeerCEGHCHRA) @Heﬁ’dt)C@GHan@Hz-mféi §HH)(~§r|r| §Hy)p Grh13ng

sueh g, e enNE@ne)=hidscH--f ot a(-BHEHSKER=-88-)b RIAAOR.),
-C(-N=){=N-0-)C-N(CHj),, -C{-CH=CH-)(=N-N=)C-N(CHa),),
-C{O)-C(=CH-CH=)(-0-)C-H, -C(O)}-N(CH,CHy)z, -C(O)-C(=C-}-N(CHa)-N=)C-CHj,
-C(O)-C(CHs)zCH2CHs, -C{O)-C (~CH=){(=C(CH3)-0-)C-CHs, -C(-N=CH-)(=CH-
C(C)=)N, -C(O)-C(=CH-)-0-N=)C-H, —~C(=CH-CH=){(-N=C(CF3)-)C-H, -
30 C(O)C(0))CHa, -C(O)C{O)C(CH3)s, -C(OYOCH,-C(=CH-CH=)(-CH=CH-)C-H, or -
C{O)OCH:CHF.

R’, in particular, may be -CHs, -CH(CHa)p, -CH(-CHzCHz-), -CH2CH(CHs)s,
-CH2CH20H, -CHoCHOCH;,, -CH{CH3)CH,OCH3, -CH,CHCH,0CH3, -CHCHa,
-CH,CgHs, -CeHs, -CH{(-CH2CH2CHaCHy-), -N(-CH=N-N=CH-),

35  -CH,CHNHC(O)YOC(CHa)s, -CHoCHa-N({CH,CH,),0,
~CH,CH,CH-N(-C(O)YCH,CH,CH,-), -C(=CH-CH=){(-CH=CH-)N,
-CH>CH»CH2CHa, -CH>CH2N(CH3), or -C{CHs)s.
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"Heterocyclic" refers to a nonoval ent nono- or

pol ycyclic ring system e.g. of about 3 to 12 nenbers,
whivohossewelze aromatic, have no unsaturation, POT/USHNY7/086434
contain one or nore degrees of unsaturation,

cont ai ni nga 1, H%%F‘rﬂ?%t S‘mé@é‘é BT dkﬁ%o%ﬂj'mgoth'uc@zgm H and

and/or S, inc ul T ur

di oxi-BEYOCEIGh, ‘?ﬂ“i'ﬂij?e af’ﬁﬁ'},ﬂnéé"‘f‘?@%@ forg -GHeC el Heele of
gnoah];enzd?ﬁt:a{mwﬂh@r CHm{zela:ngHzcycl oal kyl ring(s).

uch fused.ringss at

het er ocycP{ E%n e E’E‘ﬁa %g%%li%ﬁﬁ’ ﬁgh?)f ﬁ%‘il('?%g]awr)’
wi& h -8H=GfChhat- CUzG(CH@aOFSQUin&s a benzene ring to form
groups SUﬁlh rﬁcngplniﬁ@ge pfé@mlbaﬁuteé by YEbEr 0N, CEIl CFa, -CH, -
groups inclu etr rofu

0 RS beicat o oy Af S R R e SRR . more
mor phakticaiedy, ey bawmﬂ-h)(wszﬁaﬁ-c;lﬂuws
tetrapygdr Y. s to a

Ef’gncgﬁge RfZeFP:n JE-8r. -C=N-x oﬁﬁéﬁb CH(& d§

nmonova ]_g fused benzene ri M9cr=
st eR{=NelB-NOE-EEHCB):t &(fh)(&w&n@*s SR CREN-CCRa)=)C-

ant hrﬁa,cene phenant hrene, or naphthal ene ring systenmns,

inclu h I d

10" Hei ggﬁ (ieﬂy erﬁﬁtdw Cﬁgv%%gﬁﬁ ngafl C

rmnoc%NF@HT)ﬁ- g?H-éC'@H(@IHz@"tb Ct=pble X sCH-&H “FoPeHClsled

bi cyckji-eHac@NN=)CIONJCELStEHR)CONDH, Si Ng tvvooar ?mﬂtl c

rlngs r at ons

T gL eE Rt alo Pl Bl dee.

i ncl uGi=aH-Cdr)eeH=CHi)othebieCHpyM T)I6CETCiChnGdk ol e,

g B S R e e

et BN B o P (Lol

qU| n0-|CI(=ﬂ}H CHS)pGHi-0R!)CHaN, -Gle0@FEHCHFHICH¢02)HTtphene,
=) ridinyl,

pyr azo ﬁ%%%ﬁ%@@-ﬁ‘ eg%'(lw 2 ri %ﬁ‘-é‘ﬁ% o, " Al koy

and "Rk C}H“)-P GRICAPHe FTOVEHEICTGERE- Gt & Kyl

" Hal ogerth- cemgy-s(-dmhdH }mnl-ce;cmbhex-cmeCHk;cuUU(oaa)a or

di Par | ud
f or mickNC RS AR e BB U R ovi oo ¢ nat
Ar i s-CiRrCHEHE@RICHY -CEEZX-NECHa)-N=)8a@!tld, cul ar R6 is not
Pys i dazidie, (slbtc%sl@ ctc,%t J@%Nﬁbnr)pa@enc =N, (G =EH YL aN=heH,

vy der e R P ATk g%cgﬁ%ag& CERJEn=)c-

hal ogeR(CHzRB CE(=NHEG=)( SJ()C-IE'HCG}I@;,)Z- or —C(=N-)(-NR-)N-CiH(CH3)-.
particul ar, nmay be CHSS(O)Z (CHI) ZCHS(O)Z
(- CH2CH2)CH-NHC(O (CH3) 2 CHCH2 NHC(
HOCH2 CH2 NIES(ppgnds o XrRYSGfaize 'TQBOTP@H?E‘?@S('@) 2-
30 characteristic known as polymorphism, and such polymorphic forms (* polymorphs")
are within the scope of compounds of the invention. Polymorphism generally can
OccUr as a response to changes in temperature, pressure, or both, and can aiso
result from variations in the crystaliization process. Polymorphs can be distinguished
by various physical characteristics such as x-ray diffraction patterns, solubility, and
35 melling point.
Certain of the compounds described herein may be capable of existing as

stereoisomers such as by having a chiral carbon, suifoxide sulfur or doubie bond
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(- CH2CH2CH2CH2- ) N- C( 0) -, CH30CH2CH2NHS( 0) 2-,

CH3OCH2C( CH3) HNHS( 0) 2-, CH3OCH2CH2CH2S(0) r

CHSOHPB@(®Y2 , CH3S(0)-, CBHS5CH2NHC(0) -, os%mﬂmmaﬂﬂ?f086434

CoH5C(0) -, HOCH2-, CH3S(0)2NH, CH3CH2NHC(O) -

( @B)M}ﬁe co Mg}nay e{< %Q’gwmomem orkEor Z |somers The

O(_CHZCHZ_)ZN-es n%zn [ Zy HC%S)

,_m,_@@pmqé(edar \@p,‘gqq pr ? Ngqqp@(j )dual isom racemates

( CFB);E@MB(@)aINId@eI@sCHWﬂS@WencaIIy enriched mixtures of the compounds of
gﬁ@% ;)ZN- CH2CH2NHS( 0) 2-

?(MCFQ o wwmozqé(mf ﬂ]_e present invention are

N( - ChitgiriZacpickiy Go2dptid NS () Shits efddaipbid2CRakirRbItGG0) 2- |

COOIRMANEL st ol At Slpig SR rout v

O CHArNYag- ey of the oTHBYBSANHS PGSO inveEiNT(GY CHRIS(SE poid |

( CH3) 2. I\l"\’|§(r959921tatme salts include acetate, benzenesuifonate, benzoate,

)(—Mg‘é%@ %%e)%%@_ﬁ%g&&um édetate, camsylate, carbonate,

0( - CHEZEH2RIIR NitGtd2 GRRICHD NS, ©Ji2ylgte, Bisto|atd- 1B SGCCHADME Se,,
(H:I‘z_el\lg(@gcgﬁgé qg 5’%’“@ gg%é llyla@1ag hé@ﬁé&}cmat@ﬁycﬁé‘ﬂamme

articular, my
for mﬂya’C’P')O”" 6 ’)VdEﬂCh'Pi'qe) Vdéﬁ%{“ﬁmh atp, iodide, %QPP?‘EJF%{?TE

may hectationbtl lauda®, mdihte, Mileate] hardelate] ingsylatd, Imediytsbifats0.

AH ag %P{tt?& unﬁhag%e%uc?tea%sﬁ?th%twg Wﬂ%ﬂﬂﬂ&%irgg oxarllate,

nmul ae
par ti Ramoaiie (Fnhrpate). |DQ'W??MWW$WWF@EW¢WQWWM

Viii )po%ms(lﬁmrba/at@tpb@@mﬁi shiitylaRte seinmf) s\eata®) SehabétatBOsuctiate,
in ar C ar
pa PRl Bt Fes Bodiae. DSBS diiadde, WrbfhyBimmioum, na

- GEByCEaERPBer sats,-WiioBldre) ot NhaDiFa)eGli@HR @idgptable, may be useful

ﬁ( 0)iQf (pgﬂgaagon of%né%ﬁi% )Jf(tﬁly' n%})ﬁ:alﬁf these should be consgidered to
N ) (-0-N=) G- CH( CH3) 2 C- CH2CH( CHR) 2,
c( =Neya @”'N‘é)a@‘ﬁ@’ the iyen NECH) ( N- C( CFS) =) CH,

- N=CH- )rictalib Gt riGh EbRBERGHB nverBon bbrdundsat Sitrtds-oF,

Qé?@@&#&ké@&%@f W%? iefers to a complex of variable

15
C( Crtaghionet ki@ P solu@;@@ﬁsgmen@qgmm’ of Formula (), ora
- £5 0)salCor(Hysibibtgdlly fomtfonbl, deriteliCh thérdeakdiB3atvent. Such solvents, for

gHg)tEf‘(CE%%%%‘% p&r@?ﬁé&ﬁ%ﬁ?@e@é T3 tgglf)i)o%éigal activity of the

CH2- @(oh:(a—LF@h)ap!y mq:s@taqer)t@sf{q is a pharmaceutically acceptable solvent such as
- CH2 - feliar Gtk -) C H 20 -CH2-C(=CH CH

C%—I.(Z g(l—lzg(( hy%glcw %.al)den\f_altlvg g‘efers fo ans) p%armaceuhcally
- $0H2 - e(aptiteCldry-tivebC{oBidd)ind) dfthehiBesent invention that, upon

: %_a@%{n@?@@@é?ﬁﬁ@%‘&% @E@% Spéov '_iilng {directly or indirectly) a
compound of the present invention or an active metabolite thereof. Such derivatives,
for example, esters and amides, will be clear to those skilled in the art, without undue
experimentation. Reference may be made to the teaching of Burger's Medicinal

35  Chemistry And Drug Discovery, 5" Edition, Vol. 1: Principles and Practice, which is
incorporated herein by reference to the extent that it teaches physiologically
functional derivatives.
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CH2- C(=C(Br)-CH=) (- CH=CH ) C- H,

- CH2- C(=CH CH=) (- CH=CH- ) C-Br,

CI—WO@OGS@FMQI—D (- CH=CH ) C- OCH3, PCT/US2007/086434
-CH2 C(=CH CH=) (- CH=CH ) C-CH3, 25

gﬁ%&k@%ﬁ%ﬁ fﬂact: @9% t §f a drug or pharmaceutical agent that

C( Nz"j eligit @le)b@qu(c@mmdlcalqapw)tt%sum%gy@ Nr(lrmjmr@)_lman
- O)thﬁﬁez:@htgebharﬁ f6H-gstankh, by G(r€9ealpéstd? OiR)an,
-<(0) - e%éa)o ‘gt'%_@ﬁg ct% @_%‘gén%g%nyqn%ﬁ} \gh%g’y%mpared fo

0)-C
&( M?F{Oﬂwl@ﬁﬁym haS@()U)?CEG(eﬂ@pFI') qoqynigesaiistp improved
g(( ﬂ'e'ﬁ) Geé\}}ﬁ hn&cbrlémehorgﬁmgf Qﬁgﬁb)@'@der or side effect,

C? ) C% é)ﬁﬁc%ﬁfrﬂz ﬁt%ﬁgdﬁ%r}c?wgr&lo dlSﬁ%% obglsorgﬁ_s q;ht-nerm also

- CH( Om3)d2s will@iHis sTeRCkRAsUN}s ofiSHREIH( EH3N @, norrﬁal-lj_bn}qmglcal function.

OGO o8 S e CHREHR G R Runa SHBIRHR (), 20

- csllas ﬁg@_ﬁqva’tegyndat‘mlmq&@gigﬁl @[g:)a@\{es thereof, may be

cmcaaamm&mwa: 24 cheﬁmcmmw () CHAGEREHmay be

%%%ET% gs %&Haé%caﬂ G2CH3, - CH2CH2 N( CH3) 2

'R partlcul ar, may be
bot h - CH3Actddingly. the ingppn f@qggpqgvudesmhawceutical compositions that

- C( 0)iRdidetd@dclive %omofb%omb&wd oRineg fcﬁn@Ul’@i(im@r 4 «ultf ivae, or
h%lz%szs,cle q(_)(l’%l.?_ uHcth?l r&v&f\glerztggﬁ%qyz one ’6?@ pgggnaceu ically -
- CH( Caqggmable:c@ﬂ(ers{,:ﬂm@mm@xyplerﬁs 'Eﬂq:c@(r@r{g)) @Iuent(s) or excipient(s)

Cm%@t‘@e\, g’cc@ﬁtablg‘lgﬂ;rb@ense of be:ngoéom afblepﬂﬁl{ thé bihal ;ngrértﬂé’nts of
be phen supst i

CH3 th e}{){—ﬂa\p atloaé(né:n'_%)dg ete}/@s to WI%?M ofépe gfarrﬁ‘?ceH%%gl be
-C(= Nso)r(oeﬁhdhl:) C- G Thbhal kyl . Ar, nore particularly, may

%( ﬂ’%r‘)o(hg&%ct%?%gln%m%(ere is Rlzo)wged a E)rocesss for the

Wrququmﬁ@r@pm@gy@ulatlon including admixing a compound of the

formula (1) or a salf, solvate, or physiological functional derivative thereof, with one or
more pharmaceutically acceptable carriers, diluents or excipients.
A therapeutically effective amount of a compound of the present invention will

25 depend upon a number of factors. The species, age, and weight of the recipient, the
precise condition requiring treatment and its severity, the nature of the formuiation,
and the route of administration are all factors to be considered. The therapeutically
effective amount ultimately should be at the discretion of the attendant physician or
veterinarian, An effective amount of a compound of formula (1) for the treatment of

30  humans or other mammals suffering from metabolic disorders such as diabetes and
obesity, generally, should be in the range of about 0.1 to 100 mg/kg body weight of
recipient {mammal) per day. More usually the effective amount should be in the
range of 0.1 to 10 mg/kg body weight per day. Thus, for a 70 kg adult mammal the
actual amount per day would usually be from 7 to 700 mg. This amount may be

35 given in a single dose per day or in a number {such as two, three, four, five, or more)
of sub-doses per day such that the total daily dose is the same. An effective amount
of a salt, solvate, or physiologically functional derivative thereof, may be determined
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H C-N=Cl-1-)(= I\I-CH=)C—CH2CH2CH3,

-N=CH ) (=N-CH=)C-F

“Nﬂ@ﬂlﬂ)’(@ﬂ\l- CH=) G CH( CH2CH2-) , PCT/US2007/086434
CH CH=) (- CH=CH-) C- OCH( CH3) 2,

Qﬁg@o@m%m}s gﬁ@twe argm%tlg'!?o)r(po&cb& (anulgﬁ per se. Similar

%Z{S@Q.E)SEA oen%p for %tm@_‘_o@tﬁ)o h%%@?@ﬁ ref)e@eci_fo herein
G‘ﬂd(ﬁbd)p(‘orﬁﬁbaﬁi(lz) )G 1.1,
CH CI S} @: E"may be presented in unit dose forms containing

F
C( ) r(run@p.@(ge@qg aql'@ |@qurent per unit dose. Such a unit may contain,
C&s%)w(lmﬁdg@kdm);ﬁ‘e G, mg to 1 g of a compound of the formula (1), depending

G oA e o b affusston g g g, o, and
cwomﬁlﬁgr(ofmew@rw (PiBigHSd unitGlosaye-farkeliot e ChiojEaBIBng 2
c@b‘%) sm)b(do%'ﬁ@ﬂ‘ﬁcﬁcfel"h&_r%dlent Such pharmaceutical formulations

Cl-1
N:’Yiy%%‘g‘)af? %he "‘%‘ ‘E‘ﬁ—\&%ﬁnj"f”—‘m'&i‘:‘)h@ml\‘f(%ﬁé) 2,
=CH CH:)D(larG}a)i@tlbal fon@(llarﬁbn); aipCrBIptddRGidBstrald byGny

C@pﬁﬁ?ﬁ%feofo)rg( b ag(o‘}éllrgéiu %%%%ﬁrpguglwrectal
cﬂq_s%h_ps» €al K\Ecé’sbr@_t@g@l su@egtﬁ_l r(trags @p%)ogparenteral
=Ninbluings)bCutbitd otk t2mustular,GhtreMen dus bFhtrdrkityroird) Buch

C?gmqumneésgg BBl doloy TRY AN LR B b T nd

one fo
and s%‘éﬁplsé"b’ er@hnt@ a$8@p'ﬁison(thq;)@qtiyemagrpwgnt)wﬂam@ CWTlGI’{ﬁ)rPF
t he sdxgipent@). conpounds of the invention. Polynorphism

general |y can _occur .as ons
Denper at P BmgR et g PRy P GHRR ERrop duay e
f r om regented iso discréte Unitresuch gstapbllesatidims; predeser. granules;

Pl y nRfuabiss &@urhpgl‘?slcg\ls Sdaloh G SRREuY n¥ALHRISs RIS &itle foams or
characteristics ch as x-ray diffraction patterns,

sol ub¥mRs; o °"awat§5'we1dter'w5 °66P rater-in-oil liquiggmulgions o F oraral
co rrpmmniﬁstd&:SGn tHadermng b eatiiet bBgapbee, tiagadiveedrod canfiosérit Bgh be

as st

51§ SERRRE O oS Bl RO L AR o600 o
may estianel. glycerel gy watele GigneRatmBpPWdesT arg pispargd by W’QU“WN@
sg®pecofiipoiii@o El%ﬁﬁa@mfmé BYEAd iking Weh :b’rdﬁﬁ)r(iﬂnbte%&i&hlaceunca!

i ndi vidual sorrer ‘?PI o ﬁ&”?ﬁgdé%? rteﬁ?'%@e 3far$|ho annitor.

rr| suc
and efan

conpdfj@)@gnggf prﬁs;qrvmVe;, @sgersmg agents, and coloring agents can also be
present.

Q,Q

%@Q%QQ%Q@QQQQQQ

’\Q

Capsules are made by preparing a powder, liquid, or suspension mixture and
30  encapsulating with gelatin or some other appropriate shell material. Glidants and
lubricants such as colloidal silica, talc, magnesium stearate, calcium stearate, or solid
polysthylene glycol can be added to the mixture before the encapsulation. A
disintegrating or solubilizing agent such as agar-agar, calcium carbonate or sodium
carbonate can also be added to improve the availability of the medicament when the
35 capsule is ingested. Suitable binders, lubricants, disintegrating agents, and coloring
agents ¢an also be incorporated into the mixture. Examples of binders include
starch, gelatin, natural sugars such as glucose or beta-lactose, corn sweeteners,
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5Typically, but not absolutely, the salts of the

present invention are pharmaceutically acceptable

saivbsoosﬁaﬂsstzs enconpassed within the term PCT/US2007/086434
"pharmaceutically acceptable salts” refer to non-toxic

Sal U Sl Egngkfsyﬁﬁ%@w%ugr{ ad RaSal Ry é%&'%ﬁho&* sodintatyirfte, t he

nmpoun ent i nventio onpri se aci d

ad di tqa&*?x@ﬁtw@e"'-ﬂ@ﬁr REbEHYISRe Q'Eécoé%ﬂdt‘%axf*?] chufdeanistispiyt i these
benz em&&geh&ﬁmakem b@m@ alkste, sbeﬂomcsaerabm atagnediins sthdrateesodium
bltartrat rate o

car bt el T e 81 e BB Thdbge starch. mothy
edi sydelitlese, a9t benjorite 8@@%%‘1@ gufry rrar ate, gluceptate,

gl uconat eTatQété‘E@ﬁ&ﬁ@latéﬂ' ﬁéﬁéﬂah‘%leabysﬁgﬂ)dnﬁé onwder mixture,
hexyl r es%lrl Ci na

hy dr KRS o e é‘%@ﬂ%a?ﬂb%ﬂg{ %% '%fg?%%"t U Bra3PiIBR Riodablets.
| act &t eqwdeamixtiod maabeprepaaed it reixingtie apwpounme] ssdialdy comminuted,
mandeliAt-SiudR SYbRL §s déE%ﬁ@ﬂla%H\l'ef pr%nalﬁ@i%@@ﬁt@'ir@%@é Hi¥ers such

mal eate, nucate, napsy , nitr
r\ﬂ%etawﬁpmthvwé"u'%ﬁaﬂ“awes ﬁﬁ'ﬁ%& g RelHBY RyFliione, solution

pal mreatdants padhtaztpaeifiat @sorpionsipbadretbdi sptioaydhquaésrnary salt, and/or
pol yga%l S}SEOW%Q% ?mh%gtbgﬁtﬁﬁlfénﬁaoﬁr@lo? (‘ﬁ%’%l phos.sgﬁété' Mhe powder

stear a cCl hat'e
tart rralt(tgre qap e waf@'amﬂaqu,wlgwtebblnc{qr p@hms(gﬂpa,étarch paste acadia

t ri rrammé@mmluums ABSlIuEL BF ;ﬁﬂ;@neaama&nalgdme For&ifd theugh a

are no rmaceut | ca accept abl.e
8 chotsts A° o AR i SR R AR i 5 £ wrouon e
i nverebleimaghide aimbibe rashibislirdpdasiectyderaed éhueﬁjbrpkﬁnf"aiﬁ maaules The
furt I’kﬁﬁmﬂ’e%?:ﬁﬁ be Qlf)nc,taha% tdj ﬂ’é%ﬁt ﬁtﬁtﬁing to the tablet- ﬂofh@hdﬂﬂ*@ﬂby means of

within the sco i nven
SoI v i@ addijon @Bﬁ%lﬁﬁa@ tegrale sﬂ&%l%qré'rgpq:ré roﬂu"lﬂée lubricated mixture
" Sol viatheh corefressed tnto ablelsnBbegounfis vidhe @rib$emt invention can aiso be

SLi C&'.@GE%{J Gvﬁ%g ﬂé{% njﬂ_%/lmﬁ't éa%én‘%ﬁd éc{n{brésgééln{oqykﬁé& Hifddty Without

conpoun
phgg i gingghreegh Ye 9rawd@t|na REFUgRing;sieRe | { Slep CRRAUF PEepliye coating
sol Veff&wstﬁlg@ha §63JI1Ng3tEHa80f sﬁé]rac tehfbamigr dpesgr of polyhreric material, and a
i nvent j.aqn not | L er

ot g et v Pt ATAEC Dot e BE R PAe & catngs o
a phaﬂﬁmgmﬂt$@ﬂwﬁymamﬁéwﬁable solvent such as water,
ephanol , i f@@@gacﬁ aaebldnons ROX54,ahe euixﬁabé%émaﬁédqm absage
derlvatlve refers %PB aiarrace

30accHAR ¥ G0 e %ﬂ&?ﬁ?{amwfed AMeup oL kg gpmpound.
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Pharmaceutical formulations adapted for nasal administration, where the
carrier is a solid, include a coarse powder having a particle size for example in the
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35 glucose tolerance or hyperinsulinemia. Such compounds are beleived to lower blood

glucose level by inhibitory effects on hepatic gluconeogenesis, accelerating effects
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tol erance. Such conpounds are beleived to inhibit the
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hydrochloride, barnidipine hydrochicride, benidipine hydrochloride, manidipine
hydrochloride, cilnidipine, nisoldipine, nitrendipine, nifedipine, nilvadipine, felodipine,
amlodipine besilate, pranidipine, lercanidipine hydrochloride, isradipine, elgodipine,

30 azelnidiping, lacidipine, vatanidipine hydrochleride, lemitdipine, diltiazem
hydrochloride, clentiazern maleate, verapamil hydrochloride, S-verapamil, fasudil
hydrochloride, bepridil hydrochloride, gallopamil hydrochloride or the like are
illustrated; as vascdilating antihypertensive agents, indapamide, todralazine
hydrochloride, hydralazine hydrochloride, cadralazine, budralazine or the like are

35 illustrated; as sympathetic blocking agents, amosulalol hydrochleride, terazosin
hydrochloride, bunazosin hydrochlaride, prazosin hydrochloride, doxazosin mesylate,
propranctol hydrochloride, atenolol, metoprolol tartrate, carvedilol, nipradilol,
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atorvastatin cal cium hydrate, SC 45355, 50-33600,

T Sty MR S B

pi t aviadtoshipite. baypaiplarhyemshleie: frgigl malsgieecarigpigHyydrochloride,
dal vagiakdidn herﬁiﬁln{a%’@tiﬁpm(ﬂ‘@c\l asiloabte Miprédilol, M@‘B)Uaatdl Sulfate,

N S e T b L G L e R
Hysir olikg aest ihistrgtbditaa cyntratioeating adinypartechinstagsets. |rﬁ$ﬂrmnq @ihe like

may bge s thefdoﬁnd"é/so(ﬁrald}e'ﬁb%f& onﬁk‘f@@lbﬁ’l&ﬁé ﬁﬁ:tr&ih@ah@énn%thyidopa
hypertri g? ceridema, lip
I

At hor SR 606720 o cosgR BT s BTSTe: moxone, lofddine
hy per taiipaixele ﬁycﬂochbymmmrdﬂimltkesateematrm aThese drugs may be used for
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{acetic acid); NMP (1-methyl-2-pyrrolidinone); EtOAc (ethyl acetate); ag (aqueous),
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35  {(diethylamino)sulfur trifluoride); BOC,0 (di-fert-butyl dicarbonate).
"H-NMR spectra were recorded on a Varian VXR-300, a Varian Unity-300, a

Varian Unity-400 instrument, or a General Electric QE-300. Chemical shifts are

32



rel easi ng hornone, corticotrophin-rel easing hornone
anal ogues, corticotropinrel easi ng hornone agoni sts,
ur sExoesiomieos omat ost ati n, somat ost ati n anal 0gURES{US2067/086434
somatostatin receptor agonists, pituitary adenyl ate

cycl i n "
0Vl 561aRGk 1 Bl AABh (s, AL TAGSY BShsRRRS AR & hort

t hyr oHeb p?rphmv%maéfé@ﬁ H@SG‘HB? ﬁ&ﬂ%‘@“‘ @H&RJ%%%%%@ designated as s
sauvagingier), J8oUbENENtipRe, &(qamtagorinatisict),apbo(btbapepyiete
ant agonl S'iv? ass %%c@%wgre%ﬁ{a%gg nh ﬁﬁc mass Platf?rm or ZMD mass

mel ani n- conce S one ant g
agout sreptedmetassiirgrm Mwé?mﬁss ish. Hittihem, HKshioeithes Atraqseperisr

ant agoHunsdabloAizfioh éAP@Mr@éiﬂospﬁé‘y |BREHESATESD). r eupt ake
i nhi bitor nmazi n

are 11 Lust k
er ot on n TP TR [HRIBF Pareo G aRD G nebimied?
hydr oshithdy rttesizef Eorh Bistagriusiag stgndsund praigcatethat are known in the art.

hydr ochl ofrjg §bsoﬂ;|Qaf 41&&&%@%9@0{8&!@%%0&% Eﬁli%hliékewas
hydr ochl ori de _or

séf ot BHrHINgE BHTSGY! Qfa“‘?fﬁ‘b‘?'ﬁ“b‘( QﬁthtS!iﬂ) E’ﬁ@ﬁ P oRPRGPogRic Rshue
t he | ddssblaviaeliablyastigridgenbsolaie stearoamaste] (Freedmaugitabk@hirality,

! nhi 2%609% ;49 l’}'%)o @xﬁ’ me ﬁé{@gggée%trg lve eha%qw}eiﬂ%s? § BloTools

illu adr e ne rel
rol i pPhii/R Mcéb@e@tfoniq*fé epyiRRedfith & qUP'm*Pa'@Sﬁ m%é*atfs gEM)
adr engiept@aiingdg @%hﬁtrﬁeohmﬁmh@ie&ﬁbﬂ&rarﬁ&d@ldﬁ@(&ﬂmﬁlﬁloafﬂ he,
nt er m zphet am net
% ndi et :;%Q(.‘lh%l% Gon Hlérﬁt I‘P\QP Fvgrze aﬁglgneﬁg'%mﬁgr%?t% s:gn (+/-)of an
phenylhtpn@p\écm)bmah@‘éél @I bib exResmeRtabfCh m;ectra t@éhfaﬁﬂan of the
Ibl | UséoFr@&r%ﬂdlng?‘ﬁarﬂ(?rPﬂﬁEr&%e @Q&Qﬁ]’b S‘i’ﬁe sigi+2 38 thishoon @éﬂucﬂs known
ronocri ptine us ra
gk BiohY FisBent o Gr ks sbletheRin abn B oBRic Rant®
i ke adfeyligrdup$Btepttensl,;P.A %! §- LG dbaty 201, 8,387 H)ecept or

agoni sts, topiranate or the like are illustrated,
as |-13-histam ne 20ant agoni sts, GI-2394 or the like
are illustrated; as |epti gt c | ogues or leptin

receptor agonists, LY-355101 e like are
illustrated; as cholecystokiﬁgﬁnggonists (especially
CCK- A agonj sts SR+1461. SSR- 125180, BP-3. 200,
A-71623, EPI5g Ogﬂﬁﬂﬂi,‘““e\/vn?s, G -181771,

GW 7854, A-T71348 or the |jgke are illustrated; and as
neur opepti de Y antagonists, SR-120819-A, PD 160170,
NGD- 95-1, 25BI BP- 32¢%6, 1229 1, CGP-71683,
BIBC>3304 CP- 671906 01 4; 4 or the I|ke are

|IIustrated anglmﬁen3|n CcoF
i nhi bi tor &~ Qé oM
del apri | hydro gde, rampril |ISI

I m dapri | hydrochlo I de, benazeprll hydrochhbrlde
ceronapril nonohydrite, cilazapril, sodium fosinopril,

perindopril 30erhum ne, ium nmovel tipril, quinapri
hydr ochl o ,(g,aﬂulcia@chl oride, tenocapril
hydrochloride, andol &b cal ci um zof enopri |

nmoexi pril hydroehl ori de, m@ntiapril or the like are
illustrated. Angiotensin-converting enzyne inhibitors

EEB/ bgeddehd afr@éoneﬁaarb%eé)md(ﬁmqnlot péktl épn&)gpn?qz_cg;,tar\n&, heating; b)
yper S ase inhibitors,
onapa%mpﬂggB‘wéfoigg%% MEQ§? r|I, 35sanpatril at,

GW 660511X, m xanpril, SA-7060, E- 4030, SLV- 306,
ecadotril or the like are illustrated. Neutra
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p enbyf, %’ ?.1. %&gfn&%h ?%a r&}rgégc% 91|8q| suF%%Fa?e%@as A%’ma atively, bromide

tiliso
or5 t Héfl“%i:arkt@ caperied Fq}@rqn@ta@mi (XA gndes At croaﬁlthmawm@n then

ant i hwpge Wﬂ&bm%ei‘l@?ﬁbtgﬁve él) as@r BUARI @lpilngRohditles BY. &or

I d
! on HRLST PR EOPS Fan DioEtdee: 6y A e B et al. Eur. J. Org

guanabenz, 286 1382%385¢ wad egie e eha/dd.dotl @remd£002, 67, 5394-5397.
noxoni di ne, | of exi dine, talipexole hydrochloride or

the li ke are illustrated. Theggemdrugs may be used for
hypert ensi on. antiplatelets agents, ticlopidine
hydr ochl qgi,d mnl e, cilostazol, ethyl

I cosapent at e} ir pagrel at e ochl ori de d| | azep
di hydrochl ori de, (x r api di | %ﬁ J

be used for at her oscl er osi s. or co i @
failure. As etd synt fle&l’S%ﬁIebl tors, (xn
al | opur i mols; lob—qr the like are 15|IIustrated

as uricosurit : benz QnRf One, probenem d or the
li ke are |IIustr(a‘Et)ed and as ur rs
Q Y
sodi um hydr ogen car bonat e, potassium CI t

citrate or the like are illustrated. These dﬂdﬁs may

be used for hyperuricema or gout. As noted,
CONMP QREagEntOind ddAdIRERSH Tul, ime@.né INFOHTRIS B USRg0 2] 101¢€, or Cul,

O TcHERSSRIHIE], thlf DG TRl o B RpE R
ctndiwaterns 30%t02 ek 1.3, @,Q+haxaﬂy0r0t2hlﬁouﬁmle ases and

condi t i 0n§ulfﬁ5@\hﬁﬂld fhe fii %ﬂ@ﬁ &n r:@uﬁhcaﬁ%edﬁtﬁﬁﬁée@%sm? a sulfone-
i ncl udi n%l?but not limted di a

bbes OYANge isue0 e ER) i SBETS § ahd Bt dn addiion,
et alfalowing Sgheineodrsulione-containing pempdupit (ircan be obtained through

hyperg gmag&‘tcﬁﬁgl c%FFB@undE{f()t &Wg%}%ﬁ%ﬁ@%@iphmlc - Acid sodium salt in the

neur odegenerati ve
stheh p&%SG@‘iGrQSI@é' depistRd S8 AU §D VY- £hH A4 D Manth BFF- ﬁfﬁ‘fm b%°05 70,
made Jdgy6-2700A8Md.R. Odmpte] d1eflSL Okd. lcrsh), ad0sy v0, @eseTAlkor the
336/22 P?)':B\I{e?%c??e ghogor a‘?kyfena?t?es to te cgr%s%\c% ln%l s!uegwrég. Qgco%diy, sulfide
(X1), upon oxidation with Oxone®, also yields the compound (XII), summarized as b),
see |.K. Khanna, ef al., J. Med. Chem., 1997, 40, 1619-1633. The compound (XI)

25 can also be treated, as summarized by ¢), with an oxidant such as 30% aqueous

H,0; in 1,1,1,3,3,3-hexafluoro-2-propanol to give the racemic sulfoxide (XH1), see
K.S. Ravikumar, et al., Eur. J. Org. Chem., 1998, 2937-2940. The racemic suifoxides
can be separated using chiral HPLC methods to give the pure or enriched (R and S)

enantiomers.
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exenpl ary synthesis of specific conpounds of the
invention as illustrated in the exanples. 30ln the
exwopb@s7descri bed bel ow, protecting groups frEm/US2007/086434
sensitive or reactive groups are enpl oyed where
necessary, r s

oyt hot ] & "LIhBRE T E e o U REL B B N Pibnd g are
accortenes g’ /o %ﬁﬁhd@f’%'ﬁ@f hods of organic synt heS| S

(T.W Geen and P.GM Wits (1991) Protective G oups

in Oganic Synthesis, John Ie Sons, i ncor porated
by reference with 35regard t Brgtectlng gr oups) .
These groups _are renoyed conveni ent stage of the

apparent tokhose skilledwin the| art. The sel ec

of processes as well as the reaction cdnditi@ns
order of tj{;:*executlon sha# | be consistent witpdyhe

conpound synt hesi s using®nEfhods|that are readllgig

preparation f conpgunds formyl a (O. These
skilled inlthe art—w T rlcdgnize if a stereocenter
exi sts in cdhpounds of for Ia (I'). Accordingly, (e
pr esent |nvent|on i ncl ude possi bl e stereoi soners
5ahd i ncl ud8¥ not only rai c conmpounds but the

| Ndi VieBdhis SRAQIASR! ) g@ﬁowelhio M Rerf G IPRAHICDS, B0, CHiCl
by 51610 88 GBET G0k B Biree) Ui 280 ies e Rl Sonc. HCH,

fi nal EpHodfiot or any conveni ent intermedi ate, or by

chyra chf,Q%’FEEQQFe?mLfca?%Ehrfbﬁé rdhleflo SBRIHL 4. MRdllfing alky

Resol u uct, an 1 nternedi a
or a ¥iigdXivighera Reisialy! %ﬁyc'%vw'wwﬁr@w'%wnéﬁ?m' and water
Sui t adflorisRehyarsty kR@Wdanide (X9). alrbatm&@er 4-h@lrog ke gperidine
St er e%/ﬂ gvﬁ]'u %t%qg? gef?\fti{f)(?rmﬁgn(\ﬂegsr I@?%Dn? g|pgr?dlrﬁ)ey ng)l‘ eCo'E:rEIln?] !reaction of
1994) (XVi arsdKgdrimthe drdspnaeest én%lmwe'ilrweﬁwt ip é@@ﬁ@nt%N -oxadiazol 4-
sy er eQeRhshyl Yiperidine XVIHTEI’fér BN @bvorﬁmiéﬂ dén B4 subB&yuently

present invention

Speci {08 BAPREPIY 02%58@@ By St P e 4 oFor reaction
Exper comditiera] seBdCMi fnes, et al., WO J006/18Y1#3A2.s and
conventions used in the foll ow ng descriptions of
processes, schenes, and exangles are consistent with
those used in the contenpora hesii%entific literature
for exanpl e, e~ . e Anerican Chenica
Soci ety oOmrR-tAn ] p istry.

Unl ess ot herw 4t ed; | tenperatur %aamed
expressed in C (degﬁﬁes Centi grade). Al reéactidhs
were conducted at room tenperature unl ess QtHeérdi se
not ed. Unl ess otherw se indicated, definitions for

moieties in formulae (I1) to (XXVII
RO R

(R,
20

Reagents and conditions: a) TFA, CH2Cl,, or HCI, dioxane; b) RSC(=0)CI, base,
CH,Cl,; or ROCOQCI, base, CH,Cls; or RCOCI, EsN, CHCls; or RSQ,Cl, EfzN, CHCl;
or ArCH,X, base, CH3CN, microwave 120 °C to create -C(O)OR™, -C(O)R™, -
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are as defined above for formula (1) and LG represents
a | eaving group such as 25hydroxyl. Abbreviations and
deficrotsioaessz i ncl ude HPLC (high pressure |i quiRETAIS2007/086434
chr omat ogr aphy), LC-MS (liquid chromatography-mnmass

SPect §@jRidy )onwgiog;s}%'F@aa F!W%L%%(b@s HRP NG 10 MMk -

(1- met(&g 2-pyrro I none
(0- ( 7CEMNBRNSOL ri azol 1-y1) - NNN N -tetramethyl uroniu

m heX@f(é,)uﬂR@@hﬂ@pH@k‘eh) a-hEd hbté@a@gntmb riedi to dreate -Ar groups

Yoen SR o0h ShBh ERNe b B T B AR I8 86k ey,

ach d) HOBMPIREH, mBtthy 1§ 6k, wawliodggne IDNAD ohigridd, Ebpr d)pmroethane

azodi W&Q%Bébl%to%dla 5(F3§ 3 dﬂ%@-‘i@%?é/r%h@r% lide FEHE catalytic
(tetrah%dro ur an) Su fQXI de MeO

( met AR 2@¥t9|qre(a?t‘1‘i‘5?\‘t§l')c‘ ERYPEEF Ret hyl ani ne) AcOH
(acetic acnadc)us ghivPs GHIR°rat tdpidiia RO \ean bd intloduoerkly, a $eto0dee

(et hyatw E(e re'gtltﬁloof g@a;%%%ﬁatecriﬁggmmi gﬁg’ﬁ:s a Boc rgegup in

(nmeta-c enzol ¢ acl retention

DAST @Htpf’mde( PO it T @08 BICH skmmptize gd ). e Seepiogied tis can be
(di - tﬁmﬁeb by wacﬂﬁnwmﬁﬁétﬁbf eldoioPNES, SoREHE Butwet IBnited to benzyl

recor de zy I|ke @es al o}Qf(orm%t%Q,’ ac cM%&e%%ny lh|%?<g %El)igl‘ldeg depicted

var i a?] {orieres
QE- 30& b)@smmr@sals apth imcue@cmnetes dspivtetaed anthopalotsteparyls

m i &Hﬂ)lc(éa%'gld) %éé@il&ﬂ%)mth gﬁ%phm &R BS b redih % shlﬂable solvent

units of hertz (Hz tlnq patterns descr
appar Bi5h a?r‘éfP'i“i”B‘i“FtE?fﬁ @Qorﬁfﬁﬂ“ E\ @h}ﬂ%%ff’ij‘ﬁa"’tcéﬁn'é[%e %r "DMSO under
(si ngd;cﬁﬂl)lonsﬂkntﬁ\dombﬂlc%b)skllldd if theiapt) et), g (quartet), m

(mul ti pl ety JrotQ&eci QJ % ?%Q%%%Ztgﬂ%ﬁ?@gﬁ@g%ﬂ%&ﬁni&‘ﬂo%ive the

obt ai ned on
5s pec@qrr@mé'n@ c»fanm'm mwgéfvh'@hdﬂ turngap pe epnyasted jga heterocycle,
usin gin&udukgafut At TSNS lah Gx4ditBle CelimmPiRé Zartd) OPor(sffitkdsis @3

El SO LSRR % AOMLARL Lok (Lo Thoy JAEOMRG " BASSARRS: of
Sm t hS§dishiet1z4-ofadzrelBi set &gEohren agd BiAimdhrldbigfoiids bl isor a
;P:tr e%giﬁ\.gEﬁg%‘@/n'tﬂgzsfs%@ﬁeﬁéaﬂolegl%ﬁtl?\la.g%bg&gcg Med. Ghem., 2002, 10,
by AR TR T TR TRV e
(VCD), a sytenbivelycapipouridadXX) wheesirc BhiabiGH.ofanrtelmalfrpm the
C%?I g@p{ﬁec%ﬁ?bﬁ’%ﬁd %l%ro%ﬂmg %:ﬁ& EXyangﬂcﬁa@m r@élnlﬂl::OH

reductlve amination protocol, summarized as f).

37



2003, 15:743-758). Experinental VCD spectra were
acquired using a BioTools Chiral/RTM VCD spectronet er
eqwioppad7adz h a dual photoel astic nodul at or (PeEMS20@nEk6434
operating at 4 cm1 resolution in the md-infrared
regi on (2000-800 cm1). 15AbsglHt.@ configurations were
assi gned by conparing the sign +/ ) of an intense VCD
band at 954 cm 1 in experinent LeMCD spectra to the
sign of the cor%_& %)ondl Rg band in reference spectra.
The sign (+/ -} hr_VCD_’banqL_("s Known to be_kighly
di agnosti c forpad he absol ute steredbcheni stry of It he
aromatic nmethyl sulfinyl group ot ephense P.J tal.

J. Org. Chem, 2001, 66, 3671). 20 25 Reagelit s and
condi ti ons: a) Pd( PPh3) 4 or Pdel 2(PPh3)[2, Na2 , DIVE,
heati ng; b) PhBE DI AD, THF; or CC8, |DVF, héatkng.

Bi aryl - based c unds_¢an pe pfypafed by foII 20 ng
t he general sy etic Schenme 1.~vA Suzuki coupl I ng

reaction under &dnditions a) befween a substituted
aryl boronic acigh (11) and an agppy opriately
substituted aryl brom de or hetegoaryl halide (brom de
or chloride) (I11) can providg the, compound of (V).
For Suzuki 5reaction conditi ons see N. Myaura and A

SUZ u K‘?eag@?r.g?gd %?Hltmnsla%gfh ﬁdlntsmk 15 °C; b)
STt et etk z%e c&%& Mﬁ@é i wisge = oax

F. DFQdEdICcEthind P. J. Stang, Eds W | eyVCH. New
York, 199 erﬁ@aigtzs ﬁeqalasévﬁ{?nfbemau{e acc(Min)g tsgaqeﬂle%o

be prepared vl a I m’l ar cou reactio
bet welpAiPERyPf %lﬁ'adrexw)a"wwa'éiﬂmﬁf (@GMFMWCBP&OW%\%W@WE@H“% related
- 0- , anhitRide oryadingar(d\dichiceaietiiza Gt lowitdripeddiure igives the thtarinediate

( \{)l ) %&Qeﬁlﬁ IG%gnasrd 'a_lp ;tlo'{“‘mggldel'!\/]de 9&(}9% n?setf’ilé: g%cgﬁ] Ir;salcoho[ as a

condl
M t suUResRte. EW'P&“I‘I%SH *e‘» coysdigg £X><1") véin dhefiptermedigte &th dbgethanol at

I eactib@ tdnféiane §ﬁﬁd§3quv Heghestisd @ @i iH Rareive @nsOdB can be
335. Treatnent

ot ertrRmAE Gy YespRr o o R rerding s 3 Shepie gptectng groue

b) cdRiistéharss: tienzyll baebaimads Erze by Bising hylrdpeseysisawroditions
hydr&”ﬁe%/@%lv@*t?o provide the conpound (1). For

the for lon of nesylate (VII) fromits corresponding

al cohol, see R K Crossland and K L. Servis, J. Og.

Chem, 1970, 35, 3195-3196. S&gwemedacti on conditi ons

for dlsplac mgnt of mesyl ate, see P.J,esG | i gan,

etal., J. I\/% Chem %2 35 4344- 4361. 20 SEﬁjeme

2 [

HHOAc R
(}xXv) XXV XXVl ooV
20  Reagents and conditions: a) [N-[(1R,2R)-2-(amino-N)-1,2-diphenylethyl]-2,4,6-
frimethylbenzenesulfonamidato-N]chloro[(1,2,3,4,5,6-n)-1-methyl-4-(1-
methylethyl)benzene]ruthenium, EtsN, HCO:H, RT; b) PtO,, H;, HOAc, MeOH, RT; c)
(i) when R® = C(0)0-i-Pr: CIC(O)0-i-Pr, KoCQs, H20, 0 °C; (i) (XXI), MeOH, K,CO;,
RT.
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Reagents and conditions: a) Ph3P, DI AD, TI-1F; or
K2C03, DMF, heating; b) 25Pd(PPh3)4 or PdC12(PPh3) 2,
Na®@CQ8¢s/obE2 heating; c) (i) nBuLi, -78 C, (iHOI/US2007/086434

B(O-iPr)3; (H) HCQ. An alternative synthetic
approach f
| gpSch E%Ent[%ﬁ#ﬂcﬂgd &%ﬂprgaﬂ ém‘i%rmfe&?ét@%éﬁhnéat&%e #)@(Vﬁl@@é(%e

(111 )PFW%%QJHBB tO(SFI“F')‘” @egtyipysidinesanpips enpofipgglectively
M tSUrB&bjéd WeiaLg hititghiverocathlist @BS refgrencer Udniansu, NI FLi, Aarteashiguchi,

nes I VI r | L Rt 0
o oot SRR AR Lo S ST Kog o g TP EACna
(M1 fprrw adid ig aﬁ@rﬂ@mq&rd@m ipigolal P§XVdaRegvdion @féheam@éiﬁfa goghepn be

of f ogsermlnaed(mht)] aueha@antrﬁétgltda@rystcm Itab RNt @@:@r(dioag in methanol
r.na

SOV 1 2ealt T8 el s Alutibiese BURARRE 1w RS B imes
condi suitane growhifaexaapie. tavarbagate) ban i achorhplisdddéth(@nV) to

gi ve élllﬁchlé%ﬁmé%&%ﬂ!orﬁﬁé’tﬂéﬁé’]gtrfé%'eﬁéecﬁ?ﬁ bBde oraMeteracycle
formation of boronic aci d frombrom des, see Yui chi

kbbayeingia Sigiar sguepsgdesgid ‘3‘d"gSG ¥hefn , 2000, 3825-3834
and Wi j i &nhntios@édtive reddctiahisgof nﬁneglaneralzﬁfbﬂnec&]es {(ketones other

B o e s

NaOH skitps gt wERaethar describgd imduthagtiinitedde SERS Qi t h
or wg @lH’ktrlmﬁdbuOn&%\éat@{kumé)Taﬁwﬁ N%Qcﬁs Rijl “Hydrogenation of

a t

ng d e?aiath)n{ll ggﬁjp% ng?m%rsgen}g\wg Ag)P nc C%u 6%C étaole’\rnm-tzr!? '26]04 tfel -41;
sul f oard-Noyorh Rapin Haghigucbic Bivabek “éﬂymeae Teansier Uydr(lgev?thnn

SC he ITI@%@.I n%ﬁ ?o ?ﬁlﬂzﬂ ﬁ'm%h%muh rCoﬁﬁlﬁHxéé Oﬁcourigéa%%%a%@é@h 1997,

3, su ai ni

oo FRRL B RGO R o a0 e B A
subst ogticdlle detiva lppivdyhaleohels vid asyroinetric saister hydredeeation of pyridyl
ﬁ/gtpr el%%%? g?étgﬁe’&mr‘#% g%(%d% 18%2??) No?cﬁe R\Msy;%t@%té;}srs in
Canpo<9age Hrf“eSfSJJO*’m"\j'ey BIRORS:, 82’0‘65 9% Chegir 874, for

t he conversion of aryl or aIkyI hal i des to the
correspondi ng sul fones. Seco ul fide (XI), upon
oxi dation with Oxone(r), aI SO Vi 81ds t he conpound
(XI1), summarized as b)g. B . K. Khanna, et at, J.
Med. Chem, 1997, 40 1(§(.;L 337" The corrpound gél) 25

can al so be t pes as sung r|zed by
oxi dant swieh B eaus_l:lzaz. hank *
1,1, 1,3, 3, 3- hexal | uo 2- pr opanol heé rac

sul foxide (XI11 ) Msee K. S. Ravi kurmr et al gy Eur. J.
Opgy. Chem, 1998, 2937-2940. The racem c sul f oxi des
can bEe@emaeaferﬂvdJﬁammg RGP, AD HMFC oniClin d3MIE, dreglinge t he

pur e or e

DU " S SO R B Sty e
(X I )cmur(o)ﬁcplp be giegareq pefolloyfing g pensry sg(q%)etlc Scheme 8. As has
I es pesdeh \d8¢cYibed previously, when Q is -O- , the compound (V1) can react with an

30 intermediate (Vi) where LG is HO- under Mitsunobu reaction conditions under a) to

give the compound of formula (1), see Mitsunobu, Synthesis, 1981, 1, and for a
Mitsunobu reaction review see D.L. Hughes Organic Reactions 42, 335. Treatment
of the compound (V1) with an intermediate of formula (Vi) where LG- is mesyl under
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Reagents and conditions: a) |-12NOH, H20, EtOH,

reflux; b) (i) NaHCO3, H20, CH2A 2, 0 C, (ii) CNBr,
Cl-Biﬁlzﬁasm@@zIo RT; c) (i) 1IN Znd 2 in ether, BCIASI000D6434
conc. , EtOH, reflux. 10Internediate (XVII1) can be

made £ \Aﬁr%ﬁtgh%g tﬂeopr%ea aAhaseR%FJ:H‘?%' P@@O%llrkMMF Rbd hikd rovide the

(XI'V)
hydr cp;@yupatmdr{a LS %quawe|pr%ﬁat¥wfdﬁéwe%§f°ﬂ&? glereReNFRIy | the
al kylgtm@aﬁhdﬁbéﬁﬁﬁder Hotieednamots (Dcfa =Hhyddiaxy | net hy|

pi peridi n n _ _
pi peridin '% .-%1? V\%f@(’)ﬂu%y@ i glg%c% ?'Jg%gg? u ﬁ%ﬁm% @MMS*"O“
( XV1 Ithropigh ahfrel Sppasétén@érammizn@r@nmn@eﬁ e‘@tﬂrlﬁl ysiqg, but not limited

];:)onr:)glrailb J{P%baﬁgtwé\lfr?rlé%ﬁcftté@{nol%g y. 1kor Byl Wﬁ@ﬁyit%pher Welt():h et al.,
af ter up, i ch can be

subséddi®h ‘F %"é‘ J%{yaﬁ'%@%ﬁgﬂﬁf 1\80125‘f gr mula (M1), in

Schene 1 #&ralidBomrtee Shovegenera apttictin apmorthes Bsanded

R M n]&H'}ﬁéhonFEr@t'eto aé’@o%g%ﬁég& %%Mundéﬁ@h@rﬂﬁﬂaﬁl) cn bd &ﬁéﬂned

b
270 THX roRoDRather compaN OLIpH D Suly B GPRG) o S Dhe various
CH201R; RHR* ROGIng R amaps. (Fd? Bihple) sedR@EBEK, R.Et BN;omprehensive

0HO13 3
O L R KRR R A
S(0) Frublighers: ke Xprkgt¥ps as R6; ¢) R-N=C=X (X is 0O or

S), SO' V € Plso tuthif iRAdcEpe of teOpvaniihGar® hovel intermediates described
) NHI R, 16’?@8%”&?5% d) a-hal o heteroaryls, base,

h& tléﬂ)ﬁvet%‘dd groups as R6; e) (i) CNBr, Et3N,
CH2C12; (ii) H2NOH-HCI, EtOH, reflux; (iii) RCOZl-l,

TBTY, Examples
The following spegcific examples are included as illustrations and are not to be
construed as limiting the scope of the present invention.
20
Example 1: 1,1-Dimethylethyl 4{{[4'-(methylsulfonyl)-4-biphenylyl]loxy}methyl)-
1-piperidinecarboxylate

i o)
~,

o"*"l
0/\O

N. O

LA

25  Step 1: [4-(Methylsulfonyl)phenyl)boronic acid (0.69 g, 3.40 mmol) was added to a
solution of 4-bromophenol (0.5 g, 2.83 mmol) in DME (25 mL), followed by addition of
2M Na,CO; (25 mL) and Pd(PPhs), (0.17 g, 0.14 mmol). The reaction mixture was
heated at 90 °C for 3 h, then cooled to ambient temperature, and exiracted with ether.
The combined organic extract was washed with brine, dried over Na;SO,, filtered,

30 and the filtrate was concentrated to give the crude product as an off-white solid. The
crude product was purified by chromatography on a silica gel column eluted with 50%
EtOAc/hexane to give 0.45 g (64%) of 4-(methylsulfonyl)-4-biphenylol as a white
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5 HOBT, DIPEA, RT to 110 C, or phosgene im nium

chl oride, Et3N, dichloroethane, 85 Cto create

OX 3N APYTYP2 as R6; f), or ArCHO cyanobor ohy diGTd&2007/086434
resin, catalytic HOAG CH2C 2to create various - CH2Ar

gf OupémétSAl{%énatwew 4 (me\!’@rsm%ﬂy%%aﬁlo&has%ﬁeﬁa‘red‘ gl a
| NV

oy oot BV Sl Bb.S s FotdaoRrBm Edenseag g6 o
Boc._ gty 2606rPONITGD (00 301 PRI TEAGLORHNS) n OVE (100
”TT%L)éﬁ—‘g n%ﬁné)sran}S ‘?he Rélﬁ’&n‘é‘%&% ' rpﬂﬁ (SRMiE cDCl) 8797

fol | owe reaction wth a vari et el'ectro

i el udi #y Jbu@c6 Hot 771 (% 2o/ &3 lb"éhZ;ﬁ' (& 2Hbén 81 HA).i684 (d. 2H, J =
hﬁ: | des Hz)p hbp 09y, B8B @5 sHRCRMSARSIRMyEesm @ndhsul f onyl

C or e ed,, a

i or 205 EREh G FlllpuneSEIRN0 EfYo . soamaly o
depi cnlmﬂld'asm@yanol@a@tg. 868 mmd)hiné Padt(Pdpli 0.e&mmal) Ifb'EHF (4 mL)

per f ool td26 .t @Eb&o&%ﬁb%r&farb%%@{b 1B, 94%, 0.60 mmol) in THE
di chl(ﬁnirret ha chl or gorm
|

al®kt PP aYsied BBy SEn et eedicn P‘t"ft‘b’% g E%\Betf"‘ée’} fabseand
ski | [ & fon3 b.Higeraallbwed to warm uff lveanchigmt eirpetatte, @M Mjrred anambient

al so tQﬁpérSlﬁFétcﬁgrn\@H Rrag HARQESRs Qhﬁ’éﬁ i ét@AQ 'm)é@hédh/@th saturated

corresp ond |ﬂg¥6yanoan1ne erivative which'in

be ¢ @W%‘PL{S&? anhbingr dteg over Na$(y litgradgans the F\'Eﬁ@"e WE’S
l'i M te@edcdn@ratad toogidGh@zrodeproGuiradd velled o ST I'%)crudEQi’roduct was

allé;t | ?’f ied fch%matc&%g@bn@?%ﬂlﬂﬁ@ﬂco?@déhﬂé 40%/3 Etcﬁcfhexane to

3, 5- dIiverk- 296; @4%) a-tagcilgicamepund ag @eavhite S@éh W%H@ONHZ
Ar ”8%0365%47691?4@% JFOzre ﬂz}r ﬁys @Nvme 4 h@ H§C¥ '?fshl‘?éﬂzﬁ 9f= 7.6 Hz),

tet razol es
%d%’gé TF%?'Z)syﬂﬁ ﬁ@éﬂg %f) %g %Hda%w’és“ §@e3@ (S 3H),
Bohnamq-z 0 @k, 2H)\IDAD0TS (08 1414 3/4D-1.88 (re RHR 48 ¢4, PH), 1.35-1.20 (m,

c g?é)s r is ArCH2- can be nmade from
tﬂgp%g‘nﬂ'e ro ec)t efgﬂ?(ﬂ\% and aryl al dehydes using a
cyanoborohydrl de resin/ AcOH reductive am nation

pr ot B@mples2i BHEth 1264 -(44-(inkthylsionyl)-4-biphenylyljoxy}methyl)-1-
2008/ g eaRRpfih@a07/ 086434 Schene 6 a NH Fr AN. OH
On'"N a 1?1=( (XV)R

O

SO
«Ou/

Step 1: 1,1-Dimethylethyl 4-({[4'-(methylsuifonyl}4-biphenylylloxy}methyl)-1-

piperidinecarboxylate (Example 1, 87 mg, 0.20 mmol) was dissclved in 1,4-dioxane

(4 mL). Ether (3 mL) was added followed by addition of 4M HCli in 1,4-dioxane (3
30 mlL)and 2M HCl in ether (3 mL). The reaction mixture was stirred at ambient

25

temperature overnight. Ether (15 mL) was added, and the white solid was collected
via filtration and washed with ether to yield 71 mg (95%) of 4-({[4'-(methylsulfonyi}-4-
biphenylylloxy}methyl)piperidine hydrochloride as a white solid. '"H NMR (400 MHz,
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(XXI') OHRh= HRob (XXW) Rb= P Ro = H Reagents and
conditions: a) CI3CC(0)Cl [or (C13CCO) 20], Pyridine,

CHMO 2908/070682 C. b) S5R3MyBr in ether or THF CHRGTASZ07g6434
to 0 C c¢) (XXI), MeOH, RT; d) when Rb = CBz: H2,

Pd/ C, ciigloi-5 . gﬁ(ar:médlﬂ £8z)( X% {d YH.ands § Py 66 an 2Be) = 8.8 Hz),

o oy 1 PO A d 4508 et 1 2 L1 B HERdepg ol B e 6, 9
its rales. e@(rarzuyar:is@@s (m, B / ADrIS5HmA2k GRS (e 6 (M+H).
at l Ogl’ é ﬁ’-@rﬁ&%‘*é%f@ (?-‘-1 Yﬁ&h;!g\.ﬁ‘foh @Blﬂf?‘éﬁ&%oﬁg}n%%/ﬁﬁﬁggnhme

,%nar ion to al g ords th e
se’corfaa?oy afllctedhfb'lng a%md“’F‘% @rﬁ@t@éo vmlﬁyf%dm 0 redlast Tme) and
( XXI 1 diiyopabdylattyRmineb.eo Ak do.58 @mold NMP (B mEVERMebte@ bt 80 °C

r oom t [

cor BB B SR it RPOREI Rt bR

r erro\ﬁalkt_umfwa%egteé ais0 “SrfesA i The thteswaé copied @kﬂr@lent temperature,
pr ot egliivg dm;twtr(ﬁmc Sk Re ARithOw 438 HAY br.rceaamrmbmazso4 filtered,

(T2 e e oSSR Bl KRG b 14 S e
product was punf‘ ed by chromatography on a silica gel column eluted W|th 50%
EtOAc/hexane followed by trituration with hot hexanes containing 1% MeOH to give
28 mg (34%) of the title compound as a white solid. "H NMR (400 MHz, CDCl3): 8
8.18 (bs, 2H), 7.96 (d, 2H, J=8.3 Hz), 7.72 (d, 2H, J=8.5 Hz), 7.54 (d, 2H, J= 8.8

15 Hz), 6.99 (d, 2H, J = 8.8 Hz), 4.85-4.70 (m, 2H), 3.88 (d, 2H, J = 6.3 Hz), 3.08 (s, 3H),
3.00-2.85 (m, 2H), 2.55-2.40 (m, 2H), 2.20-2.05 {m, 1H), 2.00-1.90 (m, 2H), 1.45-
1.30 (m, 2H), 1.19 {t, 3H, J = 7.5 Hz); LRMS (ESI), m/z 452 (M+H).

Example 3: 2-[4-{{[4'-(Methylsulfonyl}-4-biphenylylJoxy}methyl}-1-piperidinyl]-4-
20  {trifluoromethyl}pyrimidine triflucroacetate

S 0
A
HO&E
F
o)
N._N._CF,
O
J

4-({[4-(Methylsulfonyl}-4-biphenylyfloxy}methyl)piperidine hydrochloride (prepared as

25 in Example 2, Step 1, 0.05 g, 0.14 mmol) was added to a solution of 2-chloro-4-
(trifluoromethyl)pyrimidine (0.03 g, 0.14 mmol} in CHsCN {2 mL), followed by the
addition of diisopropylethylamine (0.04 g, 0.28 mmol). The reaction mixture was
stired overnight. The mixture was then concentrated in vacuo and purified by
reverse-phase preparative HPLC using CHsCN:H,O gradient (0:100 to 90:10) with

30 0.05% TFA as a modifier to give the title compound (8 mg, 10%) as a white solid. 'H
NMR (400 MHz, CDCl,): & 8.49 (d, 1H, J=5.0 Hz), 7.97 (d, 2H, J = 8.7 Hz), 7.72 (d,
2H, J=8.7Hz),7.55(d, 2H, J=B.9Hz),7.00{d, 2H, J=8.9Hz),6.73 (d. 1H, /=48
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20Reagents and conditions: a)

[N[(1R 2R)-2-(am no-N) -1, 2-di phenyl et hyl] - 2,

t r VR0 ¥nzenesul f onami dat o- N] chl oro[ (1, 2, gczmgzogwqﬁwt
-1- et hyl - 4- (1- net hyl et hyQbenzene] rut heni um Et 3N,

HCO2 1Hz},,4.9314 .83, E‘ng,golﬁﬂzm—l@% 4 W GH8 (R BH),.024.93 (wheH),

R6 = .0(,0) 04~ Pr.; - A

(i) I\g%}-? Q‘Qﬁgdﬁ) 9&%1@5({'“ 2H nantgggenn ghRNgS %SI) m/z 492 (M+H).
enant i opure intermedi ates of the (XXVIIIi can

pr epdP@mpiect Sridil{id-(Methgspienyl)A- b'ahwafﬂlyﬂim*u Pl %m’mv']"’"
bé erﬂ:{ﬂﬂ'%ﬁﬂ"gw Biogoacetitced with a rut heni um

catal ys (see reference Uerratsu N.; Fujii, A ;

Hashi guchi, S.; lkariya, T. I\onori, R J. Am Chem

Soc. 1P9¢ 18, 4916-4917) apd TEA and 5 formc acid
to affor COF ry al cohol X)Q/I) Reduction of the
pyridine ring eprf mith a transition-netal
catal yst, such™as @l ar’ n m odee (Pt02), in methanol

and acetic acid under sphere of hydrogen.
Conversion of the NHlntol\E spi tabl e group (for
exanpl e, a carbanate) can actonpl i shed with an

al kyl chl orof ormate in dichl oromethane in the presence
of a bEdeMsthylsulivayibd-biphenylylagimativiriperiding ydrpchietya derared as

descrih b%inmaz SEE1®.08 g, EEmmwogs@b %Gddd\t@a EE10kR toF %ﬁlcr)]r@fS-
nor e In es
aryl @ rgg'dmgkpc(#g@ 12{1?{9,?1 gﬁ"é@g% m ﬁcbwela% aJ&h onyof

acco rttubrbmdmebﬂbb'amided&é‘i 8.K1.249 rejol). anteITeacam mixirehgansirhdds

descri,Beghnt. nI'hg bé’atotlé?ﬂﬁas thdh doRknirBted Ftﬁ)éb%d%nﬂed by reverse-
asynnEtr|C reduction

Ry} |Phas yaRaseli AL G oo CT&@%%%S}'P”‘S‘F g@@& oo Gl 0.05%
Cosrpraresnsi mmufmwmmtthe titleCatnadundi{ £5 mGLAOPH) esre whit?§04., 'H NMR

“asy e YRE SRR LR YA g BRIk I I 2= v
Rut hehdaulh Z,Honfp# &K Ha), 8.900k ddnt 38.8HzZEA Sf4RI(MREe 2P (f, 2H, J =
199786t£9g%2 08 {%734)030199%%2% 2. ?%rzat 8= 718 Hz) szarz Y&¢m, 1H),
by G- SPRGHARS oA Syt g P amerar Oy Arbbde i
0f0 pyrRMEy (ESROREt4BAEd+H). Tet rahedron Lett. 2000, 41,

9277; Noyori, R Asyrmetric Catalysis in Organic

Synthesis; John Wle ns: New York, 1994 Chapte
2 scixemplegs: 5-Fluoro-2-[4- ({{4' (methylsulfonyl)-4-b|phenylyl]oxy}methyl) -1-
piperidinyl]pyrimidine trifluorcacetate

e
S i
SWPia
O F
N
e \j\
N. = F
4-({[4'-(Methylsulfonyl)-4-biphenylylJoxylmethyl)piperidine hydrochloride (prepared as

in Example 2, Step 1, 0.05 g, 0.14 mmol) was added to a solution of 2-chloro-5-
fluoropyrimidine (0.02 g, 0.14 mmol) in CH;CN (2 mL), followed by addition of

O~ SE

Ve

25
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(VI) 25 Reagents and conditions: a) Ph3P, Dl AD, THF;

or K2CC3, DMF, heati ng. Enanti oenri ched or
enwopspmee bi aryl - based conpounds of the ty@BeTUP3007/086434
conmpounds can be prepared by follow ng the genera

synt tb%dp?op%ﬁ?l%mé (0 é’@g has nk}ﬁ&{‘nﬂ§$€arch&ﬁﬁixiﬂfeayésq{é§ﬂe§ to

13 npound [eact Wt
3o| nt@P Redar 89 ain b{?rf\g)m'wﬁw‘@ f\?@i 9% Pﬁieaawa&ﬂs me{'sca'hCSBiF‘ed in
I eactvatuo andpdiified P sevarephasa)préparatjiveriaPlthesiothh Gt Ogfradient

f or mJ(b ﬁ),)é )90 15E\%th'\6 653/"?[91993 a mm@?@bl% thé%@nonﬂpourﬁﬂg mg, 7%)

reacti on revi ew see

Origa o Ria oo HSNMB, (103381 FPEkE: RRE-AAE (e e GRp AL /=87
(V1) ey t7h726t8 dnyergeghat s @f 24,0r=n816 azY ¥bd )d, mheres b@z), 4.79-

is nmes er ond

I T R S SR R ) e R RET
conpad .§3).53 (Fhi3sl); S8 SdRSe, e dé2@dbswi t h i nversi on of
stereochem stry at the stereogenic carbon under both
condi glapipfe € 3Erforetd r({[E)l‘(ﬁn)athy@aﬁ@mpdsupﬁ&nyﬁmoﬁyinaetlwl))1
can lis&idie/ipyieRam trifidoreavetite oenr | ched fashi on

5t hrough chiral separation of racem c or

enantiognriched material using, but not linmted to,

preparat'.s chiral SFC technology For a review, see:
Chri st®p Wl ch, eta
2005, 23(1y, ¥ 29. In

L North Anmerica January
I'NGGn to the above genera

synt hetic app'o.f st argdrd modifications

thereto as known i the art _compounds of formula (I)

can be obtained 10 by ™¢ | ot her conpounds of
formula (1) such as by con pn anong the vari ous
Rl, R3, R4, R6, R6 and R7 groups. For exanple, see

?’gj CAE@MR%FEUI%EI{O%'EE en&@\ X@n%tlﬁff}@%&adﬂe%@fga{ ISR '(a%red as

Publ i is Faarsple RiditerybiOkt, g. ﬂ@gtmmol) Was added to a spjuien &f3tehi n

the S&@ﬂﬁ"op? dézhm% .0V "(‘)tQQQﬁnél)'iﬂ gMER |(2 0y, %ﬂml t@taasmon of
descri bed 15

The f%‘P?RSWVI’?ﬂ‘?’?B’\é% $ P% 9@%?@'%%?@8? Wa‘z?ig &S heated at

i | | ustaoativeing mivnalvamre beatiog for 60 bén adrisanryetieddy réversetphase
the SEoRe.RE HPDE LBRGEAMNN 1Y §HEERT0: 1R o 90:10) with 0.05% TFA as a
modifier to give the title compound (3 mg, 15%) as a white solid. "H NMR (400 MHz,
CDCly): 8 7.97 (d, 2H, J = 8.6 Hz), 7.72 (d, 2H, J = 8.6 Hz), 7.55 (d, 2H, J = 8.7 Hz),
7.39 (d, 1H, J = 9.4 Hz), 7.21 (d, 1H, J = 10.5 Hz), 6.99 (d, 2H, J = 8.8 Hz), 4 51-4.41
(m, 2H), 3.92 (d, 2H, J = 8.3 Hz), 3.28-3.19 (m, 2H), 3.08 (s, 3H), 2.28-2.16 (m, 1H),
25 2.42-2.05 (m, 2H), 1.69-1.41 (m, 2H); LRMS (ESI), m/z 458 (M+H).

Example 7: 4-Chloro-6-[4-({[4'-(methylsulfonyl)-4-biphenylyt]oxy}methyi)-1-
piperidinyl]pyrimidine trifluoroacetate
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anple 1: 1, 1- D net hyl et hyl
4-(([ 4 (nethylsulfonyO 4- bi phenyl yl | oxy} net hy
1- WOpes0#%ecar boxyl ate NyO 0 25Step 1: CT)USZ”“’”“*“““
[ 4- (Met hyl sul f onyl ) phenyl ] boronic acid (0.69 g, 3.40
mol ) was added to a solution of 4-bromophenol (0.5 g,

2.83 msal n DME (25 nl), tollowed by addition of 2M
NaZCGS)( ) and Pd(PPh3 .17 g, 0.14 mmol ). The
reacti on m™ < vvas heat F90 C for 3 h, then
cool ed to anblen ature and extracted with

et her. The conbi né)d or gahi c exé act was washed with
brine, dried over Na2SoA~#i (:ed, 30 and the

filtrate was concentrat ed QNI ve the crude product as
an off-white solid. The crude product was purified by

([:E:] Bzwgan g %ul%ny 84 Is)lah PI &?’g\fﬁ%‘%)ﬁﬁ%dﬂ ll%g/(ﬁ‘gch%rlidg (p$<%é°red as
- (reErappiu?. f&tﬁM P-143. BRP eIV agdeddo amplion ot 667 d.

Nréeermtdr?b?}u%dmé 0(64@‘0@9'&%])‘@ BYLGN (E‘t’ﬁl_ ﬁtﬂ@éﬁ%kl aW@itfon of
ot P G B BT TRerardr Fagre s By &t room

mmol )temdvhtia2@08ightl 0Be rdajticarvehs FIU;(nmphf&)May (esephas®. (ogarative
ol )y JM5 dHLEN: mé)gra’dlénf”(oﬂ’@@fb% 19 Wit @.65_% 9FA BEa modifier to

conditions above. 3): 87.97 Séd
2H, Jive tge ’fgle}qgnypoupd ﬁ_mg.dm/gﬁs a Jvhﬂ;e splig. ﬁi;h{IR o8 illl—kzd, DCl): &
2+d, 844 &, 181)67912 , 2H0 U948 4 Hz), 2Fk (0] 2R, ﬁ:@ﬁHZ),?S&((ﬂZH(&‘wS?

A soI (@’f (8%555‘?&%@; %%%gﬁ%ﬂ?m ;? Y (%t%l? I’é -1 Hz),

0. 60 aﬁﬁdIS)SH) NL(Ea@;OGl@n BHD @37 & Ticime t R AT - 1@@ (r:n42ﬁ) DABO37 (M,

nmol )Zkgn_d;@t’)@gg(rth@@(mm 6 mmol) in THF (4 n) was
cooled to - Di i sopropyl azodi carboxyl ate (0.139,

i %Eé Eﬂx bt R 255 A A+

ovved to warmup to anbi ent
ten‘peratoure and stirred at anbient tenperature
overm\g’]t The m xture was diluted with Et0Ac, washed
with sat ed aqueous NaHCO3 and brine, dried over

Na2SO4, and the filtrate was concentrated to
gi ve the crud product -as a yellow oil. The crude
product was 15 pu )f'lkﬁjjby chromat ography on a silica
gel colum eluted wt c/ hexane to give 0.20 ¢
(74% of the title conpou a white solid. 1H NWR
(400 VMHz, CD30D): 37.97 (d, 2H, J =7.6 H), 7.83 (d,
253, :73Hz)764(d 2H, J = 7.6 Hz), 7.03(d, 2H,

J= 7. Siséfdpyl gﬂaﬁﬂrﬁe 023 ¢ 1.8bHnmoB w8 Gaded2dia suspefsich dfia){[4'-

i ég( %G%IF% - -glpﬁenxlgl %b}n'&_li)yr% Rer%ge%y%ra%ﬁgr{i% ?%%d asin

LRVS Exa@ble,2, ftep 140665 dvibHB mrkoldmPHeCI2(10 mL) The mixture was cocled

5- Et hyl~ é il £ .ée{ Mh (aﬁmstiyrb.wLﬁsas%ﬂfﬁatél(m@mauéraén@mnm43

h%/ )-1- piperid 'y g/r di ne 25
5 ° mmol} was added dropwise. The reaction mixture was allowed to warm to ambient

temperature, and stirred for 1.5 h, then diluted with ether, washed with water and
brine, dried over Na,SQ,, filtered, and the filtrate was concentrated. The crude
product was purified by chromatography on a silica gel column eluted with 45 to 50%
EtOAc/hexane to give 0.152 g (82%) of the title compound as a white solid. "H NMR
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Step 1: 1, 1-D nethyl et hyl

4- (114" - (et hyl sul fonyl) - 4- bi phenyl yl ] oxyl net hyl ) - 1-

pi perzpaiomeear boxyl ate (Exanple 1, 87 ny, 0.2@CHWS10§7/086434
was di ssolved in 1,4-dioxane (4 nL). Ether (3 nL) was

adde%éd%!éHgW%{sys%él(@'zﬂn o, 3%4) ”}%13 (i orl y4-eH 9XaN64 [@32H, v

30nmL I'n et 6?9 reacti on mxture
was s’tﬁ‘ 8 Held 7.8 (daabi £né- Sﬂ‘lghﬁ@ﬁét @, HhehP GR!0 (rt3iBy3-901d. 21,
m) wese adepd.a3andHs, hesutvsie, 39| 2.00-0@5 (6,01H) ecdtetswing 2H),

1;|fl Zr%ﬁ_P&] MFWFQ@C{F%’ hlfg‘ligwmﬂ_;)o yield 71 ng (95%

biphenyl yl ] oxy} net hyl ) pi peri di ne hydrochl oride as a

whlteax%iihl heb: 13 AR Mo thyI HES3ADipheayly R Ex ﬁhth%
8. 5 aﬂ.nez;%a;%hg e e o
8.8 rz 705(d 2HJ-88Hz)397(d 2HJ:

3. 40(m 2H) 3.13 (s, 3H), 3.10-3.00 (m

2H), 2. 2% 05 (m 3H), 1.70-1.55 (m 2H); LRVS (ESI),
mz 346 ( Sjep 2: Amxture of

4-(([4" - (et h f - 4- Dbi phenyl yl j oxy} et hyl) pi per
i di ne 5hydroch|or| 70 ng .18 nmol ),

2-chl oro- 5- et hyl pyrlm % 4, 0.24 nmol) and
dl i sopropyl et hyl am ne (O. 0. 55 mol ) in NWP (3
was heated at 80 C overnight.

mL

D18l S SopoRy PGFR AR bOYOY DR, D i mcppgs addec
I eactdrepwids t¥ b tifh@ura@s4-hieerideemathaB® (50,1404 dmdl) anBhidethylamine
m xt S

ai 1t R B R RS R ORE b b fin, M4 o wos
over stEeEmAMbleN! PEpeiEiureleaHipht hierpixtie fa8 wWigked with water,
concepigwal 8¢lbire. Th¥ BrghMe lagsrivee sQ;ﬁdBéié@&ndaﬁieﬂ ol (WS OQ filtered,

Th duct d

o711 g P Wi e B R B Toved
by t rahtamatagraphy o 8 lsiliteoge! brvramesingdbiatoi M$W@’Ct%lm(ﬂ’«let7d 6g
gi ve §%EI&? 1(&&%&%’1 4@ % ﬁglﬁﬂﬁﬂ&w?_ﬂca?&xﬁla%sta&;lear ail. "H

a ' VIR 00 Mi1zg CRGh Y 54593 10, B, 440818 419y 3 A71aga I =6

(d,J )3 B-4.644m, ,2H§ 198-18b, (M2 BH), 4.2% (B 68, Hz}.2 HE), 85741, @O(m

B, Byt g 5 0, 308 (50 99,

1H), 2end- Illlsggopyhazmrbogylatg (9 1]_mg,046(2?] mrgq;l@ in Tf[IF 1‘@ mL) was

3H Jatidéd aropWide told RIS 1 methfidnyl 32hydMkihethyl)-1-

> i s('raeﬁi@%ﬁ@étw?t&m TOoEPS T AEIRIHREIRL B e 32 gl and

i per i RhsRy13] 1643, 5@0Z tamiof)liniTHIOEE Ty bY-BY i ¢.nThe re@ction mixture was

t 51% f éf|8%9(?‘l%%% % ambim wp%rature and stirred at ambient temperature
overnight. The mixture was concentrated, and the residue was purified by
chromatography on a silica get column using 0 to 25% EtOAc/hexane to give the
crude product. The crude product was taken up in Et,O (250 mL) and washed with
1N NaOH (aq). The organic extracts were dried over MgSQy, filtered, and the filirate

30 was concentrated to give 7.5 g (565%) of 1-methylethyl 4-{[(4-

bromophenyl)oxylmethyl}-1-piperidinecarboxylate as a white solid. 'H NMR (400
MHz, CDCl3): § 7.35 (d, 2H, J = 8.9 Hz), 6.75 (d, 2H, J = 8.9 Hz), 4.96-4.83 (m, 1H),
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4-(([ 4" - (Met hyl sul fony1) - 4- bi phenyl ynoxy} net hyl ) pi peri
di ne hydrochl oride (prepared as 25 in Exanple 2, Step
1, WO.208086920. 14 mmmol ) was added to a sol uti oFCHUIS2007/086434
2-chloro-4- (trifluoromethyl)pyrimdine (0.03 g, 0.14

Mol )4 34 CHICDHS 2 7819, 2+ 9L lbawedg, don-1 Merdd, biogn .&vf(m, 1H),

eactVon T Gt 2%@%“91&&% PiBu PV Ty Y Sobg® st o

was tSiem3:donigterst of i-@ethiyhhiglalcany! nmhignagidi(16.& thgb§:1 mmol) and 1-
r everrﬁ&m@&@:ﬁ@ gmma%eh%@xw%@@bggno@ld%é?bb@%@b (36 mg, 0.10

gr adi ent 05%
O o o o (SO AER 85,5 e
whi t eneatel atis0 “THvBIMIgh{, 410@ réddiion WEidGodlkd toGBnbidt {echperhidre, J

5, g/)‘,aEEf}ﬁed;mZ% ig-n_ V%E'Ia n Ghen glug a[@n eléteggvité gto%l'_ﬁuld ind filtrate

g 9 HencenBatgd The cruds prQ]iuet wesgurifigd oy r@e@g_pna@g)re(qﬁatlgq_b-lmc
3. 90 (sthg aBOHIHD §radiedtl720:8030 A80:6)SwithdH)% foami® 3cid ad 3 mobiier to

2H) , 21-2.11 2.01-.1. 2
), R s bl oo 1By A v
Exanpl e 4:
244- (éx[afhpte( 1 4 eusyidthp w(%[)r (ﬁquopélﬁawlrhib%&hmidw}r}.etﬁyl)-1 -
plper|§Br ecarboxy@eopy! pyri m dine trifluoroacetate

4- ({[ 4" - (Met hyl sul fonyl) - 4- bi phenyl yl | oxy} et hyl ) pi per

i di ne HWygrochloride (prepared as 10in Exanple 2, Step
1, 0.9. 0.14 nmmol) was added to a sol ution of
2-chloro propyl pyrimdine (0.03 g, 0.14 mmol ) in
CH3CN (2 o4 | owed by addition of

d||sopropyleta 5 .04 g, 0.28 mmol ). The
reaction nixture s red overni ght. The reaction
was then concentrated uﬁjand purified by
fverse phase preparatlveﬁgP usi ng CH3CN: H20

%di ent (0:100 to 90:10) with 0.05% 15 TFA as a
nDdl fo@rﬂﬂ%ongqou@zd @rfamg.i504) wag gopeiEAioTiB ny, 20% as a

whi t qtrifi@drblethydiphdyibdréii©adidiz 9 nmigDEh dinio)=Bd 2-ndiigathy24)[(4-

; gg t%rtaho;%ﬂ‘lyl)sxylmghg} fé%)éndémgﬂb{x rategEk( nﬂolegét%) {%i;ng 0.10
4. 86-mmyPin @rmanped)simigr BEXampleB-Step 3= LBMﬂs (Eﬁ» m/3 4478V Na).
35 . 304294(m 2H) 242(t 2H J:78HZ

2. 20- 08( |4 rb 64;153(m
%"VH 3 Hz):
25|)LR|\%P'(°§ VJ}“ F{R}i’ oo ”°x 'r‘e 5: )

5- Fl uor o- 25 (4- ({(4 (nethylsulfonyl) 4- bi phenyl yl i oxy} m
ethyl)-1- Jpiperidinylipyrimdine trifluoroacetate

4- ({[4(\9 ' sul fony1) - 4- bi phenyl yl ] oxy} net hyl ) pi per
i di ne hydr ock e, (prepared as in Exanple 2, Step 1,
0.05 g, 0.14 mol as added to a sol ution of

2-chl oro-5- fluoropyromyging (0.02 g, 0.14 mol) in

CH3CN (2 nL), followed b dﬁ§QC) of
g

di i sopropyl et hyl am ne (0. 04 0{28 nmmol ). The
reaction m xture was heated to 120 C for 20 m n using
NPT OMR\iGe bddoung(2.4The 696 aek ipRpated foiten concentr at ed

T B B BBt

0. o5%rmhaeyl)axmwhy!}-bplper@lr@wéowh@ (Erxampie 803‘@3%@& Mg 0.10
My, 7ifhol m%ﬁna’?m%ﬂi%rﬁﬁﬂaﬂwple]ﬁsm (A& (68, ml@@@ g\ﬂ-hNa)
68. 23-8. 2 (m 2H), 7.97 (d, J =8.7 H),

2H, J = 8.7 Hz), 7.55 (d, 2H, J—89Hz) 699(d _2H
3-89 Hz), 4.79- 4.73 (m 2y, 3.89(d, 2H, J= 6.2

Hz), 3.08(s, 3H), 3.00-2.98 (m 2H), 2.01-1.93(m 2H),
1.63-1.53 (m 3H); LRVS (ESI), mz 442 (MtH).



10Exanpl e 6:

3-Chl oro-644- (i f4c(nmet hyl sul fonyl) -4-bi phenyl yl i oxyl ne

t hMO208807¢Pher i di nyl i pyri dazi ne trifl uor oacetP4ildS2007/086434
154- ({[ 4" - (Met hyl sul fony1l) - 4- bi phenyl yl ] oxy} net hyl ) Pi P
eri di ne hydrochl oride (prepared as in Exanple 2, Step

£ tw T L SIS
iF Q,W CN ,
dl ICIhI V\éﬂ;}'ﬁ% I}g%é ﬁ%dq so propyl et hyl am ne ((()ZoZLé,

O 29 ls) . Jhe reaction m xture was heated at 160 C
usi ng e heating for 40 mn and then purified
by rever se~p#fase~20 preparative HPLC usi ng CH3CN: H20
gradi ent (0: 100 ; i ifi
to give the titlg cénp
solid. 1H NWR (400 MHz,
Hz), 7.72 (d, 2H, J =8.6 HZ), |7.55 (d, 2H, J = 8.7
HA, 7.39 (d, 1H J : 7.21 (d, 1H, J = 10.5
Hz), Bhe3@e canpoditl (70 mg,87%) Wag predared fram H(-m  2H) ,

3. 92(r$1eth§é'1‘nzyl)&| &reﬁy_/ﬁ?é)omc%ma?rg’% .%g(dn m%gan& Qm%trgl%thw 4-41(4-
O ORI OIS Y- oG oa Ripppts (aifi & S 2. 38 g 0.10

4- Chl ok B-a] Manh e siaiiare Eyhplel S, Sy :B) LBMSI (BB myE yﬂsm(mmam
e]i yl)-1- piperidinyl] pyrl m d| ne trifluoroacetate

{[4" - (Met hyl sul fonyl) - henyly]oxlrreth p
o YR e e i blongm :e;qunpthyn-
0.1 ¢l-Pierdiner?soxylatss added to a sol ution of 4,6-
5d|chI§opyr|md|ne(O 04 g, 029 mmol ) in CHSCN(Z

(3 mg: 159% as a white
.~67.97 (d, 2H, J = 8.6

I
©
.[;
E
N

m.), fallowed by addition of diisopropylethylamn ne
(0.02 $4 ol ). The reaction m xture was stirred
at room tepper | ure overnight. The reaction was then

purified by re se- phase preparati ve HPLC usi ng
CH3CN: H20 gr adiento 6y to 90:10) with 0.05% TFA as
a nodifier to give the title_conpound (3 ng, 12% as a
white solid. 1H NMVR (400 NFiz,YCDCI3): 8 108.44 (s,
7.97 (d, 2H, J = 8.5%Hz), 7.72 (d, 2HJ 8.6

H?% 'Fheﬁn%e g‘.&lmpoah!! (&b rﬁ%aﬁ%) {24 |are@r;\re?@frtgr{ﬂ]I )-gH 8 9
ghon & e b
6.1 quFthylguI@y{)ghengﬁProng a5ig (‘gﬁ @l@nq A pi)ol) an eﬁwyﬁmm {{(4

1H) Brofaphdny@Bxy(methyli-)-pipdricidedrb&ky(aty (Exddiple &R Z, B6img, 0.10

Staat kit iR

plperldlnecarboxylate

20 Example 14: 1-Methylethyl 4- {[(4 -{[(phenylmethyl)amino]carbonyl}-4-
biphenylyl)oxy]methyi}-1-piperidinecarboxylate
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Di i sopropyl ethyl am ne (0.23 niL, 1.30 mml) was added

to a suspension of 4-(114' -

( MEORISYEAH20NY 1) - 4- bi phenyl ynoxyl met hyl ) pi pePCHUHR07/086434
hydrochl ori de (prepared as in Exanple 2, Step 1,

0. 1|65'g“fett|@e BetngtiRd ()7 1i g, @Bﬁﬂg&s ;ﬁré&héé'd-f}om AR piEnytnd thel )angiso]
cool e 0 nd i ro

chl orcc?fb(?PWé)P%nyP °f€ﬂ\}? ?0.09&293 eq’loq %,na rﬁ%hﬂeéhyi% ﬂFmoI&
was atdde@bhdmcb)pwlrs@hyiﬂhepw@aeﬁ@xﬂﬁ%ﬁemw'%@%2 goeg. 0.10
Lo vahmhi A a@ﬁ%ﬁn%mﬁaﬂ&@éﬁbﬂé@emeaed LRMETESS nl/2Ls7vRHY,
then diluted with ether, washed with water and bri ne,
dried over Na2SO4, fil tered and the filtrate was

conc dbiianpleeth: 1 Mylethyiet-([In’e(duwtsuﬁawlpubiiphératgyl]gyy}methyl)*1 -
chr orpiperiglingshspowylate silica gel columm eluted with 45

to 50% Et OAc/ hexane to give 0.152 g (82% of the title
corrpou,ndsz% a white solid. "HNWR (400 MHz, CD30D): 6
7.97 (dg™2 = 8.3 Hz), 7.83 (d, 2H, J = 8.3 Hz),

7.64 (d, 2H_A 3 Hz), 7.04 (d, 2H, J = 8.8 Hz),
4.90-4.80(m 1 4.20-4.10(m 2H), 3.90(d, 2H, J= 6.1

Hz), 3.13(s, 3 0 5(m 2H), 2.10-1.95(m 1H),
1.90-1. 80(m 2H) 1. 35- H; LRVS (ES!'), mz
432 (MrH). 5 Exanpl e 9: 1- Mt hyl et hyl

4- ({[4' (met hyl t hi 0) - 4- bi pheﬁyl ynoxyl met hyl ) - 1-
pwermélnn@e@ﬁﬂagw a;rﬁg Wﬂﬁfwasﬁ)reéé?&ﬁcﬂn% | sopropy|

\(l:\glsog\(g{ggléj 8?@5&?'@’ (W'?c ac, (zf 4|[rig %? mmoniLdndq me%hyné?rpyl)t -[(4-
4- pi peomaiheeetyimetbyl)-(-bipgridingGardoxyiats! (Fxammde 9, Step 2, 36 mg, 0.10
triet inkilal o Ex8Rpi 9TBRbS. LRMSTES), Zn/k 4

at @MBI@ 61(1%1'2% [amt?e m >I<)t ure \k/)vas sti rre) ?ggm ent
tenper ature overnight. The m xture was washed Wi th
Wed erExahipld 1848 ddilyyl&thylrie({[4T1 pyaplidinyicatbayy)-4-nas
s eparkipleshyyildxyimethg!) dviperidiyis@drbokythteer ed, 15and t he
filtrate was concentrated. The crude product was

purified chromat ography on a silica gel colum
usi ng OH CH2Cl12 to give 7.76 g (89% of
1- net hyl

piperidinecarboxylate as a cl ear

y
oi | .  1H NMR (400 34 93478(m 1H),

4.19-4.09 (m 2H), 3.%7 (d, J = 6.2 Hz),
2.75-2.65(m 2H) 1.75- 1. 'Z' , 1.21 (d, 6H J =
6.2 Hz), 1.17-1.06(m 20 2H)0LI\/B(ESI) mz 202

( M+ d
56, e ?owe?uaﬁtd@s (s e 8 8o B BB atBniiobory)
szl utphenylfobrodic peid (B3119%bd o1 Mmphgrtt ‘ommlﬂhy!l‘t){{(i-
pi Defsr%ﬁﬁq%fl}aﬂ@%ﬂ%ﬁ Bger@me@arb&&m 14 9, Step 2, 36 mg, 0.10

gobazmﬁﬁ'bma mwnwﬂnﬂ%? Eefmpled. Stgg 3c ?’ﬁé gEJ@F?BﬁRA&

m xture was 25 al |l owed to warmto anbi ent tenperature

d Th
ﬁ;sxt %ﬁ:ﬁ ?eﬂaH m%]ﬁ X &Wﬂaﬁ“@@%{%%@ pur6| o

ch rona on a S|I|ca gel colunn using 0 to
25@6EtOAc/hexane to give the crude product. The crude
product was taken up in Et20 (250 nlL) and washed with
IN NaOH (aq). The organic extracts were dried over
MpSH4, filtered, and the filtrate 30 was concentrat ed
to give 7.5 g (55% of 1-nethylethyl 44(4-
br onophenyl ) oxyl net hy1}- 1- pi peri di necar boxyl ate as a
white solid. 1H NVR (400 MHz, 46DClI 3): 37.35 (d, 2H, J
= 8.9 Hz), 6.75 (d, 2H, J = 8.9 Hz), 4.96-4.83 (m
1H),



4.24-4.14(m 2H), 3.75 (d, 2H, J = 6.4 Hz), 2.81-2.71

(m 2H), 2.02-1.87(m 1H), 1.85-1.75 (m 2H),

1. 99-2008036¢2my 8H); LRMS (ESI), nlz 356/ 358 ( MEAHUS2087/Re434

3: A mxture of [4-(methylthio)phenyl]boronic acid

, 0.1 mmol) and 1- nethylethyl

ﬁphenyl)oxy]nethyl) - pi peri di necar boxyl at e
>R Pd(PPh3)4 (5 nmg, 0.004 mmol), 2M

(1 nm) was heated at 80 C

bn was cool ed to anbi ent

tenperature, transterre @ a 1 nL Varian Chem El ut

columm, eluted with EtO ang the filtrate

concentrated. The crude producy purified by

rever se- phase preparative HPLCOusing a MeOH H20

di 20: 80 with 0.1 d
oo Tt g (4o Bk Wod Breardd BAREM S 5°1 € a0 5,
LRVE [(Esnjaming)oaraslpiayroniErein Hd me.0. fifonh iyl BRgethy)
4- ({ (iggd&ﬂédh&%@%&b}@:})t é}ldmta@a?wdﬁlhleqsw M\Bido-21 36 mg,

overni ght. The 7 ey

pl necar boxyl at

( MEE) |n\ﬁar§ %?Srg‘laééo MQ[QQSQ;]) tLIRMS (E%B”Fﬁ/‘%‘iﬁ? (M+Na).
(trlfluoronethyl)phenyl]boronlc acid (19 ng, 0.1 mmol)
and 1g @rﬁ’meﬁ éth¥eﬁt{1 l(ff(im' {phenylcarbonyl)-4-biphenylylloxy}methyl)-1-

br omoy piperi di necar boxyl at'e
(Exa 9, Step 2, 36 ng, 0.10 mmol) in a manner
simlar HDmeﬂeg Step 3. LRV (ESI), nlz 444
( M+Na) 5 e 11: 1- Met hyl et hyl

41({ 4 ixy)carbonyl]-4-

0 25 The title cappaund. (2.4 ng, 6% was prepared from

{4- [(ethyl oxy)carbon9l | he yl}boronlc acid (19.4 ny,

0.1 nmol ) and 1- nethylet \T¢

br onophenypoxy] net hyl ) - 1- pi pegi di necar boxyl at e

(Banple 9, Step 2, 36 ngy, 0.10 nmol) in a manner

si mi | He tifle ccmmwpqi 6.omg, St/apvag prepRIB roB$t) , il z 448

( M+Na(})henylcarbonyl)phenyl}boron|c acid (22.6 mg, 0.1 mmol) and 1-methylethyl 4-{[(4-
bromophenyhoxylmethyl}-1-piperidinecarboxylate (Example 9, Step 2, 36 mg, 0.10
mmol) in a manner similar to example 9, Step 3. LRMS (ESI), m/z 480 (M+Na).

15

Example 19: 1-Methylethyl 4-({[4'-(hydroxymethyt}-4-biphenylyljoxy}methyl)-1-
piperidinecarboxylate

HO mli
Sy
NYO\‘/
0
20 The fitte compound (1.6 mg, 4%) was prepared from [4-
(hydroxymethy!)phenyl]boronic acid (15.2 mg, 0.1 mmol) and 1-methylethyl 4-{{{4-

bromophenyl)oxyjmethyl}-1-piperidinecarboxylate {Example 9, Step 2, 36 mg, 0.10
mmol} in 2 manner simitar to Example 9, Step 3. LRMS (ESI), m/z 406 (M+Na).
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Exanpl e 12: 1- Met hyl et hyl

4-1 ({4 -[(2-methyl ethyl ) thio]-4-

bi yeemglogasi2oxy) met hyl ] - 1- pi peri di necar boxy| atPETUS200F/36434
O The title conpound (7.1 ng, 17% was prepared from
{44(1- nethylethypthithenyl}boronic acid (19.6 ng, 0.1

mol )_ an [
> ”@75“’55 "E% ﬁ%ﬁ gilft PR Re b1 Apgtvsuron 4
(Ega on i ﬁ 8e"'" ;élo nnnl? in égnanner
S|n1larc;o Exanple 9, Step 3. LRM5 (ESI), mz 450

( MENa)~s, nmpl e 13: ()-1-Methyl et hyl

4- (([45-1 hyl sul fi nyl) - 4-bi phenyl yl | oxy} net hyl ) -
1- pi peri @ : soxylate yOy- 0 15The title conmpound
(6.6 ng, 16% 5 pLep ed from()-[4-

(et hyl sul fi nyl") plkeny]] bbronic acid (18.4 ng, 0.1

mml ) and 1-nmethyl eth W%N 4-

br onophenyl ) oxy] met hyl ) - 1-¢p hdi necar boxyl ate

(Bxanmple 9, Step 2, 36 ng, 10 nol ) in a manner

sim |sep 1A dﬁkﬁﬁfpbfel-@pen%erpetﬁandﬁ&’@ §E&Sinno!) in 2HALLG20 mL) was

( M*H)afg&%?&ﬁpé & a]sﬁ{rrﬁ%? NEH&‘&J | 8k Béows § o) in water (10 mL) at 0 °C.

4-{[( ani noj car
bi pheWIW’SEB"’@W}S ﬁ%’fqﬁ’)ﬁf G fg5 3P i an%@eraﬁfﬁ&@;dl\% &Ygnogen bromide
The t(loMan cﬂgmpsmﬁlm(g‘s slmigy) atlbY. msea@f@namda WasQifitred at 0 °C

( o { r%) tﬁﬁ\'ﬁﬁ%‘f"% gﬁv%%ﬁ toﬁ%{lt?kigqrt] nﬁ)%a? %’ %tcl)r:nedcovgr%fgﬁlt The
br omhemnylle)yemsmpmmaad pxtr@etned mtfm@t*zﬁua J)by lcemeined organic
( ExanihegetdweredREl dver MBSOP fitidedl Bnd the filtrate was concentrated. The crude
product was purified by chromatography on a silica gel column using 0 to 100%
EtOAc/hexane to give 7.88 g (65%) of 4-(hydroxymethyl)-1-piperidinecarbonitrile as a
15  tan solid. "H NMR (400 MHz, CDCls): § 3.52 (d, 2H, J = 6.4 Hz), 3.50-3.40 (m, 2H),
3.05-2.95 (m, 2H), 1.77 (m, 2H), 1.68-1.54 (m, 1H) 1.44-1.28 (m, 2H); LRMS (ESI), m/z
141 (M+H).
Step 2: A mixture of 2-methylpropanenitrile (10 mL, 110 mmol), 50% hydroxylamine
in water {30 mL, 440 mmol) and ethanol (50 mL) was stirred at reflux for 3 h, then
20 cooled to ambient temperature, and concentrated to give N-hydroxy-2-
methylpropanimidamide (11.05 g, 98%) as a clear oil. "H NMR (400 MHz, DMSO-ds):
& 8.67 (s, 1H), 5.21 (s, 2H), 2.31-2.11 (m, 1H), 1.02 {d, 6H, J = 7.0 Hz); LRMS (ESI),
m/z 103 (M+H).
Step 3. A solution of 1N ZnCl, in Et,0 (60.7 mL, 60.7 mmol) was added dropwise
25  over 15 min to a solution of 4-(hydrox§(methyl)~1 -piperidinecarbonifrile (7.09 g, 50.6
mmol) and N-hydroxy-2-methylpropanimidamide (6.2 g, 60.7 mmol} in EtOAc (150
mL) at ambient temperature. The reaction mixture was left at ambient temperature
for 15 min, decanted, and triturated with E{,O to give a white solid. The solid was
heated in a solution of concentrated HCI (15 mL) and ethano! (30 mL) for 1 h.
30 Ethanol was removed in vacuo, and the resulting residue was charged with water
(150 mL). The mixture was neutralized with Na,CO3, and extracted with CHzCl;. The
organic exiracts were dried over MgSQ,, filtered, and the filirate was concentrated.
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nmmol) in a manner simlar to Exanple 9, Step 3. LRMS

(ESI), mz 487 (M+tH). 5 Exanple 15: 1-Methyl et hyl

4- wo[24isntoeezhy| sul f onyl) - 4- bi phenyl yf | oxy} met REE)USI07/086434

pi peri di necarboxylate NyOy 0 10 The title conmpound

(8.9 wg L@Q%Odgﬂ@%apb %@Fcﬁr&ﬁﬁbér sh onasmca gel column using 0 to
3 ¢ y

(et hyI su onyl enyl | ml;n no)
and 11 Oﬁétﬁfﬁ?f\(élft\qﬁipe tp g{v[e(4414 g (39%) of {'1 [3-(1—methyl yh-1, 2 4- oxadla ol-5-
br onapliemeridiayyleiehbiyed b-cleapbip & NBR{eEEMEOXOHCG):. S 4.20-4.10 (m,

Exa
S (@be%% EAFRrE A2 0 A dag 5 B TBRY .75 (. 20
( M+ H)1.761563amHi 1.86+1. 12 (v 8Hy LRME yESI), miz 226 (M+H).
4 ( (h Eﬁe;ﬁ&ﬁﬂ%ﬁ&&w é%b&l&alrt@@@l%rw 1)z Anr;] e0 52 mmol) in THF (1 mL) was
o heied grasssin aniiorsst i R LR el terorel g
[4-( 1Ex|a5npledL Sep ny10®amda 649 Mm@ {IHaMnbbyeibyl)-t. 24 aixadiazol-5-yl]-4-
(21. din n;let %&F;fare]d' H%&Wﬂ)lgﬁ@ﬁtep% bﬁ (n@ 0 40 mmol) and

bro % per| di necar ox¥
( B(arfgb%( 8 pm 50‘“@@ ?‘fﬂtﬂ?’) temperd tllfgn'ﬁr& reaction
SI m | rﬁktute@vdﬁ)saﬂfqd # a&bleﬁtterpp& atuteRIVE(ghS! The mitiare 44 concentrated,

41 ( { fnd[”{e %uaEi(ﬂ?o'Hact%v%s @Unf%d Mgﬁi{\rg%@pﬂgge preparative HPLC using a

am no
25bi pHERNHIHPIdRaenHBPR( 101100:0) Witk P08 TEA @6 B avayifiat te give 3B mg
The th 9, Fof @R Uotbdudd 4s wh.tel&% TMARROEEP e o h E1918 1.97 (d,

{hﬁz{%l AN A bonh% ]e/phen%z)} QL AL, AhE Hofdiob d%H, u=89
21 Ei [ (Hb)brmw\(enyH) emxmh%h]swmlmm@mc aHp @vpt2etsem,
a ,
( Exarg, ?94?&&@81%) 3%@ 4o 2Q{RN%W‘1&E§% 3, PodRERRI =70
( MNeh)2); LRMS (ESH), miz 456 (e

20 Example 21: 1{3-(2-Methylpropyl)-1,2.4-oxadiazol-5-yl]-4-({[4'{methylsulfonyl)-
4-biphenylyl]Joxy}methyl)piperidine

o./

0
Q..

O
o-,\f>_’>/

Step 1: A solution of 1N ZnCl; in EtO (8.2 mL, 8.2 mmol) was added dropwise over
25 15 min to a solution of 4-(hydroxymethyl)-1-piperidinecarbonitrile (Example 20, Step
1, 955 mg, 6.8 mmol), N-hydroxy-3-methylbutanimidamide (950 mg, 8.2 mmol) in
EtOAGc (25 mL) at ambient temperature. The reaction was left at ambient
temperature for 15 min. The resulting precipitate was filtered, washed with EO, and
air-dried to give a white solid. The solid was heated in a solution of concentrated HCI
30 (2.5 mL) and ethanol (5 mL) for 1 h. The mixiure was concentrated, and the resulting
residue was charged with water (25 mL), neutralized with Na>CQ3, and exiracted with
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Exanpl e 18: 1- Met hyl et hyl

4- ({L4" - (phenyl car bonyl) - 4- bi phenyl yl | oxy} net hyl ) - 1-

pi wenrbwdiorear boxyl ate 0 0 The title conpoun@CUBSDOTFs434
7% was prepared from|[4-

SWF;Q e;bﬁzear ?W{;arﬁ&w& drke rooém\@saﬁ | fileded Zand it ias
br onSPRERYRED xV]erFE{dﬁﬂcld”‘it “{ﬁg é?%ﬁ‘fieﬂ PhEVIPREXFPY R @ silica gel
( Exanpluensin@ &p 1@ M3GHMIH,CP tdldivert Img (3006 pof tddHemethyipropyl)-

?II\/ITNQ;JE 4-@3(1%5@%1]% ﬁﬁerl%?ﬁn{lhanh% (ﬁéﬁ)a "H M (ﬂ@(pMHz
4 { [WQ'ﬁMMﬂ%mw) 3@3@ pﬂﬁbﬁyls)ﬂl Ha31 e hign, PH)Y 2.39 (d, 2H,
pi perjdy. Qﬁjéb@&%%%ﬂj’q B OYs (R 220, 1THe1.46 (W, eHE ampaLdm,

s 6 H;ﬂvﬁhgﬁn@% @ﬂf‘% (et E"Z(ng My, 0.1 mol)

C
and Stepe?: h@f{[(@tﬂmnhophé@yl)oxy}methyl}% [3-{2-methylpropyl}-1,2,4-oxadiazol-5-
bf 0 {;\s&w&egﬁa' rﬁgu&%%@ss ,Jre,par&e;g mm&%afm1 @t@

S0t MRS A agiaeab -4 oer e reetasn (345156, 91 mmoD, 4
( Mt NaromophE@diase mdf)2.03 mmol) and PhaP (640 mg, 2.44 mmol) in THF (10 mL)
>1/| gﬁl IFOWN%)h%Isgr% Q%Jhgzoaibgrbg’%@%?%ﬂ.l 2 yrﬁoﬁ &inpﬁngl@fr@ar
St ep ExampledoBigp 2ot NYIR 400 iMiis Caph)eﬁé‘tfiﬁég@r' {18-1d12). $&76dd.
glfml JoH, 0 = @Hﬁ})?éﬁ@w@ 2\%?1%7@ @lleﬂh 0 E@RIY8.63.1503.66 G, @me
ohs AR Tt (s Pollhy g (a0 elmadorar
char gl JwisthHOWRMB) ESHbmaraodesg 30N i n CH2A 2, 32 i,
85 -C5 SRS IA Aktu SPia-ihy s BRRYHERBnTbSLME ScidBiSo g 6.68Finfdh, 4-
{[(4-bromophenyl)oxy]methyl}-1-[3-(2-methylpropyl}-1,2,4-oxadiazol-5-yi]piperidine
(334 mg, 0.85 mmol), Pd{PPhs3).Cl, (50 mg, 0.07 mmol), 2M NazCO; (5 mL) and DME
20 (5 mL)was heated at 80 °C for 2 h. The reaction was cooled to ambient temperature,
and the organics were partitioned, then concentrated. The crude product was
purified by reverse-phase preparative HPLC using a CH3CN:H,O gradient (25:75 to
100:0) with 0.05% TFA as a modifier to give 121 mg (30%) of the title compound as a
white solid. "H NMR (400 MHz, CDCls): § 7.97 (d, 2H, J=8.2Hz), 7.72(d, 2H, J =
25 8.4Hz),7.55(d, 2H, J=8.8 Hz), .99 (d, 2H, J = 8.8 Hz), 4.25-4.15 (m, 2H}, 3.89 (d,
2H, J =6.2 Hz), 3.20-3.10 (m, 2H), 3.08 (s, 3H), 2.43 (d, 2H, J = 7.0 Hz), 2.17-2.02
(m, 2H), 2.04-1.94 {m, 2H), 1.59-1.37 (m, 2H), 0.97 (d, 6H, J = 6.7 Hz), LRMS (ESI),
mfz 470 {M+H).

30 Example 22: 1-(3-Cyclopropyl-1,2,4-oxadiazol-5-yl}-4-({[4"-{methylsulfonyl)-4-
biphenylylloxy}methyl)piperidine
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10for 30 mn, then allowed to warmto anbi ent
tenperature, and stirred overni ght. The aqueous | ayer
wawosepareted and extracted with CH2A 2. The PEDHBIOpEG6434
organi c extracts were dried over MgSOH4, filtered, and
the filtrate was concentrated. The crude product was

' chrormt ography on a silica gel columm

00% Et OAc/ hexane to give 7.88 g (65% of

3 -1-pi peridi necarbonitrile as a 15tan

solid. 1H N '@* CDCl 3): 63.52 (d, 2H, J = 6.4
Hz), 3.50-3.40 mog%‘@.os-z.% (m 2H), 1.77 (m
2H), 1.68-1.54 (m 1HNANA4N]. 2% (m 2H): LRVS (ESI),
mz 141 (MH). Step 2: Afﬁ%ﬁﬁ%of

2- et hyl propanenitrile (10 , 110 mmol ), 50%

hydr opeg higeTeanepound Baiiee 0.2663 Gasbrepakddiromdt ) and et hanol
(50 ol Wpaans Bl @l 58 B kil AAGRPLIRG to

to a re, an onc n
N- hy cxesaple 20, Stepsiif. ;H Mbﬁ:hi"rﬁ‘i) i EfeCle:dr. @'S(dgﬂg%?@/@ 6 §g). 472
clgaryoiy y %%%éﬂ@%%s%%d&%zﬁ&/ﬁggm) 41|t3|)(d 2H J=

At %@M%@aé A% et it bt P Bl b 2 ogrh o0

1N Zr(@, 2H), 1.9EH B0 (H50H)71.58-1.35 (n, ZHIOHAS)(d ks JaddSdHz), LRMS (ESI),

dr opw er 15 mn to a solution of
4 (hy g?(%ﬁ@tqﬁyl) 1- pi peri di necarbonitrile (7.09g.

and N 2-ms_l‘i yl pr ar‘llld?mde (6.2
0 6d£ 1-{ (15?/ gbyl %45@ 9 e’{?fl 4
terrpe(F’zifrleé’ E’ZEWI "m}g‘ IPIREISMeat t at anbi ent

tenperature for 15 mn, decanted, and triturated with
Et 20 tofyive a white solid. The solid was heated in a
concentrated HCl (15 nL) and ethanol (30
3QEt hanol was renoved in vacua, and the
resulting Tes @ was charged with water (150 ni). The
m xXture was neu th Na2CO3, and extracted
wth CH2dA 2. The orga |cN rac;s were dried over
{
ned

n) fdt

MpSH4, filtered, and the e was concentrat ed.

The crude product was puri®+ y chronat ography on a
: .

ZI |4|4Q@1 qeggjé:n?;lgrjr@(fdg H&gs 9) waos plrgp%r{gd rom/_\e/h{(] ré%”ze o give

( 154 3- dirheth@progdnitiliyrhijle @, ral,., 2-06 a0kl pin @ lmaBaer similar to Example 20,

y1] - 4%%80@5 v %@H&W{%r?cﬂsﬁgﬁgdeéﬂ Pibg H%?'ITHM& (2ﬂ|09 8.6
Hz) !32)0775%9% (T 8-8HR), 6.99 921, J58.8 i), fﬁ? (d, ?-.Hsé 13. ?éﬂz)- 3.89
(M 26D an, 9L 6bHd), £21-8100 (AHR), 2153803 ¢nd, AH(, moz&wz (el VIS 1.58-

;zEglju)k‘é{r{%%é%gt3éw§l'i6§WEé% @E“M*&Bu n THF (1 nl)

1 (gl A\ Methy SRk A-SRe ol B AT

4' - & e ehdst-gk A n
B Eory STV AU poraine

{143- (1- et hyl et hyl ) -1, 2, 4- oxadi azol - 5-y1] - 4-

pi peri di nyl } met hanol (as prepared in Exanple 20, Step
3, 91 ng, 0.40 mmol) and 10Ph3P (126 ng, 0.48 mmol) in
THF (5 nL) at anbient tenperature. The reaction

m xture was stirred at ambient tenperature overnight.
The m xture was concentr at ed,
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and the crude product was purified by reverse-phase
preparative HPLC using a CH3CN: H20 gradient (30:70 to
10e:a0poswirgobe 0. 05% TFA as a nodifier to gi ve FLTHRF2007/086434
(179% of the title conpound as a white solid. 1H NWR
(400 Mz CDCI 3): 67.97 (d, 152H, J = 8.6 Hz), 7.72

(d, 2H, gg .6 Hz), 7.55 (d, 2H, J = 8.9 Hz), 6.99 (d,
2H, J 8. ), 4.26-4.16(m 2H), 3.89(d, 2H, J= 6.4
Hz), 3.22- 5H), 2.96-2.85(m 1H), 2.14-2.03 (m
1H), 2.03-1.93 2H), 1.56-1.40 (m 2H), 1.29 (d,

6H, J = 7.0 Hz); V?TES?H), mz 456 (M+H). 20Exanpl e
21: N __N

10- (2- Met hyl propyl) -1, 2, 4- 6%; arpl -5-y1]-4-(WUW4' - (meth
yl sul fonyl)- 4- blphenylyl|oxy§nethyl)p|per|d|ne Ny N
St ep diep £ @ﬁhl&érﬁbh@rﬁyl)&w}ﬂﬁglﬂ [3415{32@8&@1 2, 2"d-oxa&a20l 5-

or o RDRIB i R R B SeRtaf RaR sTeu el ezt
20, Si-@p4-piperBEtimethar®l Grapawsidys in Example 20, Step 3, 450 mg, 2.0 mmol),

N- f t ,
Et %xdz{ ?%bﬁo&meﬂ&at@éﬁarﬁg toahmbg 3 sigp (80, .4 @gﬂcmﬁk ity

I ent tenper
ef ¢ T{OVRHB WROPIORYBRTRECPRIRGIO 513 T 7.5 PPRGU T Ao s o
pr eci Piatrptect, Bap 2f 1H NIaReeh0 Mies lcedi;pist7tBsEH, 201, Jagd Hz), 6.76 (d,

alr Yol dOns) ¥Sa 2 Mk R 0N @ a2 SOLID RS ohERIAH 200

in a ‘solfution conc Ht
et hand$2 (s TH. 2. 1ﬂdr94](mh1H)Th§71h8%l('m%“)m7aé9 té%@r?ﬁ) 3t%8dd, 6H, J

am@l thﬁoﬁ-ﬁwmﬂ gsn)eﬁkgstﬁsaaqmmhar getd with water (25
e Eém“%@wﬁ'?e ety E e iy
an d t tighehyly Toxpimethyimpeddine (A 6 BiiwasThreparediatea Wwhiteckalixt from {4-

3’;5n%h%@%@fm&@m@%;&g@fﬁ@ ggsl i, 4gl-col um

143- (tQ'QrH%RPﬁS}yIPF)QIE?t!EyI}_ 1-[3-{1-methylethyl)-1,2,4- oxadlazol 5- yl]plperldlne (322
1 |1Q 4mgz>o|aa$| réva6l), Pﬁeaph%)ztzlf(am ey 0.0l minbl), 21 Raycok (Sasl)and DME (5
c ear i 1H NVR.( 4 : <41 ,
™yl ahe s BB g0 <59 3 il i i 5Ty g
( d | 2FB9 (n, SHY, BDAKL2H, 2 = 83-12).0028h1 8 (M-RH), 8.8 &d, 2H7 8= 61 Hz),
2H) 3145936 n@% 3.70t).08 én, 38y, 3. 98&(851(##&); 296 9@3Q&1 1H8H.03-
o ([ ChdeREpAOR égasny%wee Hor2 i v B s o
, 20 4- pE@i Antiturd-of [SHpimmtniettivhe, 2 B84 diagol-54/RM [({Wd -
%Sﬁ%&ﬁyl?ﬁyl% é%‘l 61&e§§ylﬁ3§§ﬁw5ﬁ%ehiné églnilpgg (r) I04 Imrr]nyol)}and ,TF
ol GBS Thglo. 37°6:9. D) ndHh G bHERSRIEsD “jor 15 1y then
][TITF: )ataﬁﬂeﬁhgzﬁpérﬁiﬁfb f&g@ h. 2T %:m?aslclﬁnc'éhﬁtédl, @ndmihp crude
0 (0] 1 1.s0Qr o [ X
2 64 proéjqc;) as url e nrg rersa p%x%? Sr@ r&w Hﬂ.? ug%? g%k@&ﬂﬁzo
NERAR (gt@@ermw 70@@@@9) witg D.058 “(ﬁd\ aszq-md]f" e toggive 1+er919 (58%Y ef the
( d 2tHe cr]mpou%d %s E'%%;ge éo||85r-|4~u\ﬂ+5&4ﬁ)m\nr%"9mc§y 39.96%h, 28H=d.6
Hz) ')‘/1 (d, 2H J= 88Hz)m756'_c? 2H, J = 8.8 Hz), 6.99 (d, 2H, J = 8.8 Hz), 4.28-
4.18 (m, 2H), 3.89 (d, 2H, J = 6.4 Hz), 3.29-3.07 (m, 3H), 2.98-2.83 (m, 1H), 2.14-
2.04 (m, 1H), 2.02-1.92 (m, 2H), 1.57-1.39 (m, 2H), 1.32 (d, 6H, J = 6.9 Hz), 1.29 (d,

30 6H, J=6.9 Hz); LRMS (ESI), m/z 484 (M+H).
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15(d, 2H, J = 7.0 Hz), 2.14-1.99 (m 2H), 1.98-1.88

(m 2H), 1.51-1.33 (m 2H), 0.97(d, 6H, J = 6.7 Hz);
LRWD 2ds@bdspz M z 394/ 396 (MtH). Step 3: A m Xtrorasodo7/086434
[4-(nethy|sulfonyl)phenyl]boronic acid (170 ng, 0.85
nmol )

gf[ gi;ﬁ az oﬁﬁﬁ‘]@@( ’}: I°%]‘|é‘f{_}§' 9[3 qﬁ? fd IEtg){igg%ﬁ:;adeo' T yi]-4

Pd(PPhB) 2C 2(50 ng, 0.07 nmmol), 2M Na2CO3 (5 rTL) and
) was heated at 80 C for 2 h. The reaction

avbi ent tenperature, and the organics
,_then concentrated. The crude product
was purified rse phase preparative HPLC using a
CH3CN: H20 gradi e 2 100: 0) with 0.05% TFA as
a nodifier to give 12173:? %yof the title conpound
asaV\/nlte solid. 1H NMR (2400 CDC13): 57.97 (d,
2H, J 8.2 Hz), 772(d 2H0&N—28.4 Hz), 7.55 (d,
2H J— J =8.8 Hz), . 4.25-4.15
(i 2T, e Coryiebt (o, s wa Piseip o8 i o -1
3.08 [(@pfoﬂbbwanﬂnm%rt(cm:yl]mbhyl}bommvac}d M4 mg, 2.21maal), GR[(Em
2H) l?rorqg&h%nﬁ)%g’ynéetag%‘i 31(1519etﬂyle’%t§d)(1r9 4-8¥Adiaz8- S%ﬁfyﬁeno@lé
1 (3- @T@P"&BP%METP'Q 24 %%aﬂ&m O% rﬁ'%q Edg’fbdﬁ#@? TR
ul f onyichpb, 20 K, p0e (iyrhiy)lane YAEn(E ity In)goiharenet slinie to B@mple 21, Step
23&’8/ 9789%};9 654%%9954"9,8534@% BRmplEResteh ! %1 GARRAINH-,

Nhydr@&s;le)ya;r a@fdoalanet&ﬁ X 7 e ddHd é = 88, HE3 T 54109, 3, dvd)-§ Ha),

l( 208 @Q@(&%H TR bﬁ&gé 96 @@HPMQB&QB (§t 2ps3.88 ¢, 24 Fil= dVR2),

2H 8 oSt 2 ) Fon2 T92g g 15D, Pk g s ﬂ'ﬁ-

= 81.80 iz )2H), A.208d, (6, J 216,9 Hz)=0.9430.24 {riz 2H), D, 688140, (M2 BH); BRMS
5H), 2.14-2.02(m 1H), 2.00-1.90
13 ’Z‘I%‘g) ’?"f%éz)?"ﬂ (m 5H), (m 1H),

O(m 1H), 1.52-1.37 (m 2H), 0.95
d 4H, J—113

10Ex ﬁ;? 1 [3'(1)Methylethyis % )oxadlazol-s ﬁ] '(\ﬁ;Hh
1-13-% ?fdDylﬁ@fbr?s?V%'f'ﬂW*)e“?['yﬂ"’ii’}@%‘QH\)%uE%”d'%e y11-4- ({[ 4

CNO«O )
-

The title compound (4 mg, 4%) was prepared as a yellow solid from [4-(1-

wer e part"ltl

20

pyrrolidinylcarbonyl)phenyl]boronic acid (44 mg, 0.2 mmol), 4-{[(4-
bromophenyi)oxy]methyl}-1-[3-(1-methylethyl)-1,2,4-oxadiazol-5-yl]piperidine
(prepared as in Example 24, Step 1, 76 mg, 0.2 mmol), Pd{PPh;), (50 mg, 0.04

25  mmol), 2M Na,CO; (1 mL) and DME (1 mL) in a manner similar to Example 1, Step 1,
and worked up in a manner similar to Example 9, Step 3. '"H NMR (400 MHz, CDCly):
57.58 (s, 4H), 7.53 (d, 2H, J = 8.8 Hz), 6.96 (d, 2H, J = 8.8 Hz), 4.26-4.16 (m, 2H),
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(et hyl sul fony1l) - 4- bi phenyl ynoxy} net hyppi perl dine O N
The title conmpound (105 ng, 3% was prepared from

N- Woap@igoeR 2- 15di net hyl propani m dam de (1 RCT/US200B086434
nmmol) in a manner simlar to Exanple 20, Steps 1-4. 1H

N'VR (ﬁ%{d“ﬁ#d mg)sv@ B yEG0 B, 3.52 € 28I, B=BB)HZ), 5.16%3.08

(d 20 2. 29§2§4@)1H)42 %@ E R Lﬁll(gq gﬁm)zgag%w 70

(d, 2#); LRMS @SB, thlz)7584¢H)- 3. 01 (m 5H), 2.15-2.03 (m
1H), 2.02-1,92 (m 2H), 1,58 1.41 (m 2H), 132(3,

9H) 1l 2751)-[( féthyidvh 4QxENiaran
1- [3 % eﬂ%%&fﬂ(pﬁfﬁylﬁ@ﬁ:ﬁ)mbh&mi 4ar{1i(d{e4 [(1

rret hyl et hyl ) s@l fonyl ] - 4- bi phenyl y1} oxy) net hyl ] pi peri di

ne OALS
4- {[( rrEph ) oxy] met hy1}-143- (1-net hylethyl)-1, 2
, 4- oxafazol - 5- gl pgri di ne (322 ng, 42% was

pr epared from o
(143-(1-nethylethyl)-1, 2; @i azol 5-y1] - 4- pi peri di ny
| } ret hanol (prepared as in Step 3, 450 ny,

2.0 nmmol ), 5 4-bronophenol (346 og,f 2N0 mmol ) and Ph3P
(629 ng, 2.4 mmol) in THE (5 nL) followed by
dii so'ﬁ\ecﬂﬁbtytormmgnﬂ Canch 8%y Was prep@edffanfd-, 2.6 mMmol) in a

(ph%nih Myndntn ylﬁpﬂenylgoﬁﬁlc?acﬁsb% dﬂ@&o!}’hﬁd 4-{[{4-
?mo r&% 3(1”:‘ 3iH)metleryy?)-(1d‘2 4- dl(aadl -5 yglblaer‘gﬂa
3 14 -{(BrePdred a3 mE)@mplQ 285ter?1,38 mign).2 hif)ql) iR a i@nderSinilanto
él'::? ' J%%Z@%ﬁ%p&rz qd%@g«ﬁg%ta‘%i jnar%fér .mnax%'kxanlp@@ t&h 3. 'H NMR

. ; n z 380/ 382
St ep (400 MHz, CDCls): 6 7.83 (d, 2H, J= 8.

Hz), 7.61 (d, 2H, J= 8. Hz)H)7 54 (d, 2H, J
1463- (ls. Moy etz Dglih; 8H)26 97 @x2di £z98 HB), B4 (141, U1Hb.7 HE)l4.68

(o Y bR i %M AT A DSEAGH U8 20,
f ( 1- rs963B%ihy B, Bi 16120Hdny 1M 2081i% (aczhd. .45 T.46rtm. 2618529 (d,

ol )ey, 4={Ad 42); LRMS ES), miz 511 (MeH).
bronnphenyl)oxylnet } 143- 61 net hyl et hyl ) -1, 2, 4- oxad

|azo n 2
e A A0 51 A adRr PR oo
%Prﬁ"}’ ﬂ%'Pers' Wiar to Exanple 21, Step
3 1H NI\/%(4OO I\/Hz CDClI3): 8 7.57- 7.39 (m 6H),
8.9 Hz), 4.28-4.18 (m 2H), 3.87(d,
), 3.46-3.30(m 1H), 3.20-3.08(m 2H),
2H) 1. 55- 1 3

Wy, 2.16-2.03(m 1H), 2.03- 1.93 (m
w .36-1.24 (m 12H); LRMS (ESI),
mz 452 (MH). ep3 Amxture of
143- (1- net hyl et hyI) di azol -5-y1]-44({4" -[(1-
nmet hyl et hyl )t hi o] - b| phe }oxy) net hyl ] pi peri di ne
(20 ng, 0.04 mmol) and rrCP (16 nmy, 77% 0.09 mmol)
in CHRAEH 2 [{-B-Wbthyl W -Giaidiab & 8- y@m—@peﬁdfnwme‘n&nm (M3 B eB%) was

a£5 a n peaptd fﬁfwgoaﬂ ﬁoﬁN frgjiz in 83 ?nm é%%rﬁol)‘{‘@ilazdgxymethyl)—

conc

r everb@?%ﬁmgeﬂﬂ?ﬂ"é@aﬂmﬁa@ aam@am%@ §teeH3@;F<P picteb mmol) and N-
hydroxyacetamidine (0.5 g, 6.8 mmol) in EtOAc (10 mL) followed by concentrated

HCI (2 mL) in EtOH (2 mL) in a manner similar to Example 20, Step 3. '"H NMR (400
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25gradient (30:70 to 100:0) with 0.05% TFA as a

nodifier to give 10 ng (52% of the title conpound as

a Wuincmsmibzd 1H NMR (400 I\/Hz CDCl 3): 8 7. FET(uH2002h$6434
J 8.6 Hz), 7.71 (d, 2H, J 88Hz)756(d 2H, J

- 8, Shgh%g;g%)%%}_#ﬂ?@@l‘ 3%)_@5% @2% =6417l‘?2§ 3. 141 @or), 2.21
S o, 88 160-L78 {m BH1. 7621 B, ) 114 12@(@22+1 18 (RS, miz
2H) oufei 39 (m 2K, 1.32 (d 6HJ Z76.9 Hz), 1.29

o ml 7, 484 .
2008 / %@nga‘ﬁé‘ﬁ f@%{?ﬁ‘ﬁ @g 1 )g( reé)aaeél asa b from ¥R
N Ly CGWBPWV|M¢(phany[oBepf@armtahy1 lértz-mplle) 1, Biep, 1442 xmehi Cd8gnmol),

- 5- Yikli3 fretri-i, @@rokzﬂilazol 5-yli -4- plpendlnyl]methanol (143 mg O 73 mmol and
nyllnet yI oxy

O o (1 e, D 7 e THF Goval e By aﬁp?fsp%aﬂdtffa?w‘fﬁte

{4- [ e Inrmp(D !:ﬁ)mh-@mlrrmmara*reberwar]t@ Beamyrlld h&teprdl, endepdriled up in a
41

E)r . nn%ranox % Exanh e]{% %fefgz (i-iNMR(40(i MHﬁa}é;:gl 57. 9] (d.2H, J =

i 420l 8.8 Hg), TR (b 2Had 18.4(H3. EPRr{eddHad =i8P i3 @ %J"ﬁ%ka)

1, 764984, 1@3{ 21 99 (PO BR%Y 25 2658 087w, 4, &o8EmEH), 2.24 (s

Exanpfo 34 §?§E %d@fﬁmgbiégﬂggegﬁ“@%%@@ﬂar to

simlar to Exanple 9, Step 3.11-INWR (400 MHz, CDCI 3):
37. 78EXampl@Ee: 1]-Metfwleﬁ1yll-lﬂ(,{4 T(GQM%("@I"O)EH')OUV'H-S 6 Hz),
7154 pigherpiyloxy)methyll-f-piperiinepariaxylatsy j = 8. 8 Hz)

6.26 (s, 1H), 4.28-4.18 (m 2H), 3.88 (d, 2H, J = 6.2
Hz), 3.17-8.07 (m 2H), 2.98-2.84 (m 2H), 2. 13-2.02
(m 1N 85%%, 92 (m 2H), 1.55- 1.40 (m 2H), 1.29
(d, 6H, X = 0.94-0.84 (m 2H), 0.67-0.60 (m

2H); LRVS 15(ESI) z 461 (MrH). Exanple 26:

1-[3-(1- Met hyl et hy xadi azoI 5-y114-({[4' -(1-
pyrrolidinyl car bonyl) ;}@e oxy} met hyl ) pi peri di
ne 0O 201 e"----\ 0- N t e conpound (4 ng, 4%
was prepared as a yellow solif from|[4-(1-

pyrr ?fﬁﬂﬂ{@%ﬁ%&@&uﬁ& M @ BERY WADRELREFaPL ol sbiftdrofia- O. 2
br ono%%\ﬂfw Josaypartintg nyiberonis 2¢iq (19ape PO Moty g g4 4-
dizez obrome gHehpiorgmiethy i ¢-piperidinecarboxylate (prepared as in Example 9, Step 2,
36 mg, 0.1 mmol), Pd(PPh3),Cl> {10 mg, 0.01 mmol), 2M Na,CO; (1 mL) and DME (1
mL) in a manner similar to Example 21, Step 3, and worked up in @ manner similar to
Example 9, Step 3. "H NMR (400 MHz, CDCLy): & 7.80 (d, 2H, J = 8.4 Hz), 7.60 (d,
2H, J = 8.6 Hz), 7.54 (d, 2H, J = 8.8 Hz), 6.96 (d, 2H, J = 8.8 Hz), 6.09 {1, 1H, J= 5.4
25 Hz), 4.98-4.84 (m, 1H), 4.20 (bs, 2H), 3.85 (d, 2H, J = 6.4 Hz), 3.61-3.41 (m, 2H),
2.87-2.71 (m, 2H), 2.05-1.95 (m, 1H), 1.90-1.80 (m, 2H), 1.32-1.13 {m, 11H); LRMS
(ESI), m/z 425 (M+H).

Example 30: 1-Methylethyl 4-[({4"-[(dimethylamino)carbonyi]-4-
30  biphenylyl}oxy)methyi]-1-piperidinecarboxylate
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(prepared as in Exanple 24, Step 1, 76 ng, 0.2 mmol),
Pd(PPh3)4 (50 ng, 0.04 25 mml), 2M Na2C3 (1 nlL) and
DMz o(zhositgeod N @ manner similar to Exanple 1, veraps2007/086434
and worked up in a manner simlar to Exanple 9, Step

3.11-1 NNR (400 MHz, CDCI3): 67.58 (s, 4H), 7.53 (d,
2H, J = §. , 6.96 (d, 2H J = 8.8 Hz), 4.26-4.16
(m 2AN 3 (d. 2H J = 6.4 Hr), 3.70 (t, 2H J =
70Hz)|3 2H, J = 6.6 Hz), 3.18-3.08 (m 2H),

215185(m 7H), 1.57-1.40 (m

2H) 1.29(d, 6 OHz) LRVMS (ESI), mz 475
(MtH) . 5Exanpl e 27

44({143- (1- Met hyl ethyl ) - 1 -Yad. azol - 5-y1] - 4-

pi peridinyl} met hypoxyFN—(ph nyl met hyl ) - 4- bi phenyl car bo

;(am dehelitie horﬂﬂ'ﬁﬁnd (Iney, eDRPEEedaRdag,a vlﬂ%a swiigropy {@par ed

rom

pheny[g'%I Bor on| 'c g@%ﬁ%@@gm}g%g%’% 0}2ofn 'ROI rglemylemyl M

br onoififrérepopbsayereinteihvi=11dmrid Imeqaéttonwtet(mwafedlaszn BxampiR:

I agol Stép y7h mhqogrzlr@lhap POPREDAIASL A, 0. mr rﬁbﬁalljtmlhm%éoa 8tey and

St ep RIPLHA B PRRIMS R 8 R P e 4T B REH e paer

9 Stsﬂa'pllaBto Exdmiile?, C®pG. MMMR@E!DIWZ CB%BS 7(63;7. @Hm, GH),—.G 96
)on, ] 33]8 E/;SB g 484 1§-t)64 %r%(l) 53484((9 2I—?H= 634% $£13 (s,

. & 4
6 41 3, 3.844s. 3H)=2.84-2. 2@@ *(%Q(n;_;in 19@ mogmg,zwz 37-1.14

44@6- ¢, %ﬁﬁ IIRMEWBESI),%/)S&ESXMHZQ. 1, J= 6.4 Hz),
3.18-3.06(m 2H), 2.96-2.85(m 1H), 2.13-2.01 (m 1H),

2 Ozﬁérhyl 12 thlﬁgf4 }%ﬁ%’ﬁkﬁ%& rybé-ﬁl%ﬁp&glsglgxy}ﬁfhyl) -

1-(3- -oxadl azol -5-y1)-4-(V-(nethyl sul fonyl
) 4- bi phenyl yI | oxy} nmet hyppi peridine -'vh NyN

e"--- 0-A
T ~
0

/\Q"Wg"f

The titte compound (15 mg, 15%) was prepared from [4-
(aminocarbonyl)phenyllboronic acid (33 mg, 0.2 mmol) and 1-methylethyl 4-{[(4-
bromophenyl)oxy]methyl}-1-piperidinecarboxylate (prepared as in Example 9, Step 2,

15

71 mg, 0.2 mmol) in a manner simitar to Example 21, Step 3 and worked up in a

20  manner similar to Example 9, Step 3. *H NMR (400 MHz, CDCl;): 8 7.86 (d, 2H, J =
8.1 Hz), 7.63 (d, 2H, J = 8.1 Hz), 7.55 (d, 2H, J = 8.8 Hz), 6.97 (d, 2H, /= 8.8 Hz),
6.09 (s, 2H), 4.99-4.86 (m, 1H), 4.28-4.14 {m, 2H), 3.85 (d, 2H, J = 6.4 Hz), 2.84-2.74
(m, 2H), 2.05-1.95 {m, 1H), 1.80-1.80 (m, 2H), 1.34-1.18 (m, 8H), LRMS (ESI), m/z
419 (M+Na).

25
Example 32: 1-Methylethyl 4-[{{4'-[(diethylamino)carbonyl]-4-
biphenylyi}oxy)methyl]-1-piperidinecarboxylate
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Step 1:

[1-(3-Methyl -1, 2, 4- oxadi azol - 5-y1) - 4- pi peri di nyl ] net ha
nowWqQ 208374982 1399 was 25prepared from a sol utBCEASYRT/A86434
NzZnC2 in Et20 (6.8 nL, 6.8 mmol), 4-(hydroxynethyl)-
1-pi peridigecarbonitrile (prepared as in Exanple 20,

Step 1/\0. 995.6 mmol ) and Nhy dr oxyac eta mdin e
(0.5 g, 9.8 ) in EtOAc (10 nlL) followed by

concent rat ed~H 2,m.) in EtOH (2 nmL) in a manner
simlar to Exanpl 20, St 3. 1H NMR (400 MHz,

CDCl 3): 64.22-4.107(mM® 2A),13.54 (d, 2H, J = 6.4 Hz),
3.11-3.01 (m 2H), 2.21 N ~21.89-1.79 (m 2H),
1.78-1.69 (m 1H), 1.41-1.20m|2H; LRVS (ESI), mz
198 (MtH). Step 3: The title conpound (43 ngy, 21% was
pr e patheditiasonzpoud 38 muoB4%) Wasgnepdted from {4-

5( met "
e [gifétl?ﬁn{u%g&%nﬁighégﬂ%ﬁli’ﬁcﬂ G BRAD 8 Ghrdsh) 4l 1ERARTMR! 4
[1- (3{[( fapPhenyRoxyImeiy i1 pinsridiseqpipxyiaty (RirRared asyt FATIRD:
nad  (StdiB2,md,md)0.23nmeich » neanderRn3Br to F3dmplg 21,05t6(33, b Ivprked up

At 7 ; .

0 Tl gl L BIGADY S Sy opl eschoprblen

1, St&ps2Hzahd2wh2Ked= 88 Hzh 741 idRireyd =$idfi) £.96 . 2H, /= 8.8

Exalmii . £57-£8E, 3H), 1&1%@4?(1%04@@4 H, £ 3, 366 9372(1513 32
5

- Jos 2%%%%”2(% 4. 485 Sp Ay e m% St ag

(m 2MH); LBMBIESH, mi2Ub3 M+H)6. 4 Hz), 3.22-3.08 (m 2H),
3.08 (s, 3H), 2.24 (s, 3|—|) 204194(m 2H)
1. 55-BrathdieB3: AMeth B! 4-Ffa"14-mBFphofdfcarDéiyl)-4-

ExantdigheA@iylldxylinbinyl) 4 ﬂw ridinecarboxylate
44({41-[ (et hyl am no) carbonyl ] - 4-

13bi phenyl@I | oxy) met hyl ] - 1- pi per| di necar boxyl ate 0 The

title (11 ng, 269 was prepared as a tan
solidifr [ (et hyl am no) car bonyl | phenyl } bor oni c
acid ¢ wi ), 1-nethylethyl 4-{[(4-

ny,
20br onophenyl )ox 5% pi peri d| necar boxyl at e
(prepared as in Exanp%teg 2, ng, 0.1 mmol),
Pd( PPh3) 24 2(10 ng, 0.01 Na2C(13 (1 m) and
(1 m) in a manner simla to Exanple 21, Step 3,

and worked up in a nmanper simlar to Exanple 9, Step

3. 1HMRVR tateudH7 MeDE ) was prergrd (rgm B4 ) = b4 Hz),

7. 60 nfadphoBtyicathorylphényiagronidadidi4{ thg, @BImndolan8 18néth3)ethyl 4-{[(4-

6. 96

4 9 3 b('&g;cﬁ)agm)t})?mtﬁh)@ ’2'%25 rgﬁnegag’b_igxgilatfj(g‘gp%%d' a%ﬁ%x%ﬁ@éé SzfepZ
74 rgn 03 mamolYifyp ngper spmigytoExample gl Step 3, apd @.grkgd ggin a

(:!61 J4rrk:9nnerlsqrﬁﬁérﬂe EB@mpg, &) 3. 1 NMR L4cbIHArCDLfs 7.58 N2 H) 7.51

(ES )(d 2?-15 %285142) 7.46 (d, 2H, J=8.2 Hz), 6.96 (d, 2H, J = 8.8 Hz), 4.97-4.86 {m,
tH), 4.21 (bs, 2H), 3.85 (d, 2H, J = 6.2 Hz), 3.72 (bs, 6H), 3.53 (bs, 2H), 2.84-2.74
{m, 2H), 2.05-1.95 {m, 1H), 1.90-1.80 (m, 2H), 1.36-1.26 (m, 2H), 1.24 (d, 6H, J=6.4
Hz); LRMS (ESI), m/z 467 (M+H).

25
Example 34: 1-Methylethyl 4-[({4'-[(butylamino)carbonyl]-4-
biphenylyl}oxy)methyl]-1-piperidinecarboxylate
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Exanpl e 30: 1- Met hyl et hyl

41({4% (di met hyl am no) car bony1l] - 4-

30hiopdoanydeyd } oxy) et hyl ] - 1- pi peri di necar boxy [patras2007/086434
NyOi, O The title conpound (29 ng, 27% was prepared

as a white sohid from{4-

Rdl ner;‘%%l/am n) car bonyl ] phenyl } boronic acid (39 ng,

4-
{[(4 br omophenypgxy hy1} - 1- pi peri di necar boxyl at e
(prepared as in Exa

4 9, 5 Step 2, 71 ng, 0.2 mmol),
Pd( PPh3) 2C12(50 ny, 0 ), 2M Na2C33 (1 nl) and

DMVE (1 nmb) in a manner sinil Ng npl e 21, Step 3,

and worked up in a manner siml Exanple 9, Step
3. 1H NMR (400 MHz, CDCI3): 67.63-7.42 (m 6H), 6.96
(d, 2ie tille sorpoBndt2h mgd288) whasGiteparad fibh){d- 4. 20 (bs, 2H),

> ga. bugfitoxsponpfetilorls e o bty et o
1. 37-{i{(4-brpmpghg o@}q)dhy&ﬂwe(lggegarbomlqte @@a(q%qq)ln Example 9,
Exainpdiep 3 Y1 kg, betoiidigh Bdanner similar to Example 21, Step 3, and worked up
o ééﬁlna.#%ﬁn%@%%%@%%%@' R e T
Ny, L159%.6Was 7/80¢haHed= Bi6cin) [7454 (d, 2H, J = 8.9 Hz), 6.96 (d, 2H, J = 8.8
(am rlyspﬁgf{ﬁp@qb)yhg %104‘5335(&%514@%5”%) Q.88 (d1BA! ) = 6.4

d
gPO”U'Fm %%9'] #Eh R }2-7ﬁ (Bh gk PEPiSe APpBRY1-81-480 (m. 2H),
( Py eppsedssan, IZH) Emmamrﬁa 2H 5t 8p-125 (M12HYY1.20(d26 HYUD4 §.2 iHa),

a man im' 3 and worked up
in a Q%%’n SI m Wﬁ@an}%ﬁg gﬁﬂgtep 3.11-1 NWR
(400 MHz, CDCI 3 6786id 2H, J = 8.1 Hz), 7.63 (d,
OH, JExangple35:p-h ethyiswvt ] ({42*&105'9109"08!/'8'“1*1?)““6’"@!'14( d,
oH, Jbiehenylylipgy)methylig Riperidijecatboyyate g(m 1H),
4198 4. 14(m 2H), 3.85(d, 2H J = 6.4 Hz), 2.84-2.74
(m 2 2]]05-1.95 (m 1H), 1.90-1.80 (m 2H),
.34- 1. T8 (g8 ; LRVB (ESI), nfz 419 (MeNa).

"“ONEOY

The title compound {13 mg, 12%) was prepared from
{4-[(cyclopropylamino)carbonyllphenyliboronic acid (41 mg, 0.2 mmol), 1-methylethyl
4-{[(4-bromophenyl)oxyjmethyl}-1-piperidinecarboxylate (prepared as in Example 9,

20  Step 2, 71 mg, 0.2 mmol), Pd(PPh3),Cl> {50 mg, 0.07 mmotl), 2M Na;CO; (1 mL) and
DME {1 mL) in a manner similar to Example 21, Step 3, and worked up in a manner
similar to Example 9, Step 3. 'H NMR (400 MHz, CDCl,): § 7.77 (d, 2H, J = 8.4 Hz),
7.59 (d, 2H, J = 8.6 Hz), 7.53 (d, 2H, J = 8.8 Hz), 6.96 (d, 2H, J = 8.8 Hz), 6.24 (s,
1H), 4.97-4.84 (m, 1H), 4.21 (bs, 2H), 3.84 (d, 2H, J = 6.4 Hz), 2.96-2.86 (m, 1H),

25  2.83-2.73 (m, 2H), 2.05-1.95 (m, 1H), 1.90-1.80 {m, 2H), 1.36-1.26 (m, 2H), 1.24 (d,
6H, J = 6.4 Hz), 0.93-0.84 (m, 2H), 0.66-0.60 (m, 2H); LRMS (ESI), m/z 437 (M+H).
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25 Exanpl e 32: 1-Met hyl et hyl

4-1 ({4' -[ (di et hyl am no) car bonyl ] - 4-

bi plenyogéshoxy) met hyl ] - 1- pi peri di necar boxyl atreT/UB207/686434
The title conpound (39 ngy, 34% was prepared from {4-

Rdi et car 0.2
B ol

{[(4- y 11-1- pi peri di necar boxyl at e
(prep?@agln Exanpleg 5 Step 2, 71 ng, 0.2 mol)
in a erjlsimilar to Exanple 21, Step 3, and worked
up in 'mIartoExarrpIeQ Step 3. IHNW

(400 MHz, 56 (d, 2H, J = 8.4 Hz), 7.52 (d,
2H, J = 8.8 Hz),

(d, 2H, J = 8.2 Hz), 6.96 (d,
2H, J = 8.8 Hz), 479

, ), 0786 (y 1H), 4.21 (bs, 2H),
3.84 (d, 2H, J = 6.4 Hz), lg 2H), 3.32 (bs,
2H), 2.84-2.74 (m 2H), 2.05-1J95[(m 1H), 1.90-1.80

(m 2H), 1.38-1.06 (m 1014H): °LRVS (ESI), mz 453

( MrH) Theftiaaphisoudd (14 ndyBRy et drypared from {4-[(cyclopentylamino)carbonyl]
4- ({( Y : !

bi pheﬁ‘yeln oron%lgigi (:ﬂl +§ gﬁﬁéligndﬁ‘{ Wgtéxgletgg 4-{{(4 brom(?pl]_%ny})oxy]
The t m@w}bewgmar(’mlaiﬁg(presm am@amelggr eiae 29, 0.2 mmol)

[ 4- (4n armé'rﬁmm%ﬂo@éh&@ﬁh)ﬁbﬁﬂﬁh% WK Gin 8 Ghadinérdimilibto
b oY Siep et YRR W R 0yt 5 B4 H2). 759 @
( po ep2H,eld- g HeN7. E&afth,e! H8.8 8-k 6.98 (d, 2H, vg 8.80HZ 6dfifidtl) 1H, /= 7.4
a rran Ir4 §- 5“8@5@1‘% 1?{9 %’ﬂi 4551 ‘%‘IE%, §H) Q%Q (VOHKSL 6 Uhz),
ar to H NVR

in a rranner
(400 mrz TRtT0124: 2. 7205, AL Eﬁﬁ S Sh 911501 80 ) 0. 175
Hz), 7.646m, (), 1238,.1.45 @, BHR 1198)1,266m9IBH) t24 @H6H,J/ =6.8 HB); LRMS

He). A.97-4. 1H), 4.21 (bs, 2H), 3.85(d, 2H, J=
)2 r%s% ?f"'f‘gg '}%m') ¥ 3 53 Eb: 2[?) 2 84(2 74 (m
oMy, 2.05-1,95

I—R . 80 g 1. 36-
(m 2Fyample 3% 1- etrmqt v34:£[(1§{u2 hy! mm@amyliafbmﬂ}%?

( M+H) bipbenylyhoxymethyl}-1-piperidinecarbdxylate

T >
>
O/\Ol\n,o
T

20 The title compound (21 mg, 19%) was prepared from (4-{[(2-methylpropyl)amino]
carbonyl}phenyl)boronic acid (44 mg, 0.2 mmol) and 1-methylethyl 4-{[(4-
bromophenyl) oxylmethyl}-1-piperidinecarboxylate (prepared as in Example 9, Step 2,
71 mg, 0.2 mmol) in a manner similar to Example 21, Step 3 and worked up in a
manner similar to Example 9, Step 3. *H NMR (400 MHz, CDCl;): 3 7.80 (d, 2H, J =

25 8.6 Hz),7.60(d, 2H, J = 8.6 Hz), 7.54 (d, 2H, J = 8.8 Hz}, 6.96 (d, 2H, J = 8.9 Hz),
6.17 (t, 1H, J = 5.8 Hz), 4.97-4.84 (m, 1H), 4.21 (bs, 2H), 3.85 (d, 2H, J = 6.4 Hz),
3.34-3.27 (m, 2H), 2.83-2.73 {m, 2H), 2.05-1.95 (m, 1H), 1.95-1.88 (m, 1H), 1.90-
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Exanpl e 34: 1- Met hyl et hyl
44({ 4" - [ (but yl am no) car bonyl ] - 4-
bi ploeaislogesdoxy) met hyl | - 1- pi peri di necar boxyl atP€T/U§2007/086434
The title conpound (26 ngy, 23% was prepared from (4-
[( butwé@xm @99 @fash%x.ln] ﬁir)enyA Wbex.Qni €2 fig), §.96 4 6HW = 07 24z);

1- et
{[(4 %@ﬁﬂe'ﬁ |4¥’%WT%Et hyl H pi peri di necar boxyl at e
(prepared as in Exanple 9, 5 Step 2, 71 ng, 0.2 nmol)
i n a Erampér3&itaMethylethyl Eﬁﬂhﬂ{?ehsziloxy@tmmrsmomd)wﬁﬂed
upf i reiphemiiiyhexylmethyl}d roipasidinegpposyiate St ep 3. 1H NWR
(400 MHz, CDCI3) 87.80 (d, 2H, J = 8.6 Hz), 7.60 (d,

2H, J = 8.6 K 7.54 (d, 2H J = 8.9 Hz), 6.96 (d,
2H, JHe&8r gy 6. 11 (t, 1H, J = 5.7 Hz), 5.01-4.83
(m 1H), 4.1 3.85 (d, 2H J = 6A Hz),

3.53-3.39 (m 28, 3-2.73 (m 2H), 2.05-1.95 (m
1H), 1.90-1.80 (m 2Hf o101 B%-1.55(m 2H),
1.46-1.37(m 2H), 1.36-1.12@1 2K, 1.24(d, 6H, J =
6.2 Hz), 0.96 (t, 3H, J = 7.3 F¥); YLRVS (ESI), mz 453
(I\/H—I) Exanpl e 35: 1-Methyl et hyP

4- ({§ep . (ACMﬁqubOJfQD{){(H "{ﬂ@ RSk aRRRREd B I}-4—plpendmyl)meth |[]10xy}—4-
bi phenyl yl gerl |necarg ¥
0 Th é"R'We{‘Y"é‘f%Hﬁ@G'ﬁ d*ae E@Pg‘ﬁ frafm(dmow%rwﬂ B%PZP'F éﬁ‘f’ (466
{ o [ (o, @laa piirog)y h-arethy}hybd- {D(@mycﬁrh@hemmb)}yﬂ)mtmn}l-t acid (41

, t
4- {[(Ap?ebgﬂgéa}q?x%at 8% a{QYA Elnf)leg Stelp id e%%ir @Q)h ate
( red%ﬂ(%“&ha)a@z (WOE}Qa 6'"!9") #2599 m‘F)la'ﬁ@M'i)ﬁzmrhﬁbTe)d at
Pd( P%ﬁ%ﬁarﬂ@ﬁ@ 'T'ﬁg mn@.&r@ Klamle)d tct3 nghﬁz&éﬁ&rétdrth)argaﬂl With

er simlar a

and W Ent oo R enieT v ool Hie fisfd ves t&Pegfated
315 1 HINNIPRiTed 0P civbinato@BRIY3):a Bia B coldmn 2ing 0 to-5% MEOHGH:C:,

g 52 f&lg)wegE}v a gecrysf%ih@atlbk Yrom MeDB @we 2bb mé f%)&)f 3. {glﬁ{ 1-

1H), ragayl?tlwoxyiqubong}- g?p?raimyﬁrppt yll]oxy}gl) mpqqulcarl%)xgléz |d8faéa
(M Itite s@R2'HBSMR (A MHa, CBE);): §3.18%d, HOS = @6 HAH)65 (d, 2H, J =

L 20g5 0P ey A 2050 P g AR G el 2
(Egl Y4 17nfirg 2413 3.86 K 21, J = 6.4 Hz), 2.84-2.74 (m, 2H), 2.06-1.96 (m, 1H), 1.90-
1.80 {m, 2H), 1.37-1.27 (m, 2H), 1.25 (d, 6H, J = 6.2 Hz); LRMS (ESI), m/z 398
(M+H).
Step 2: A mixture of 4'-{[{1-{[(1-methylethyhoxylcarbonyl}-4-piperidiny)methyl]oxy}-4-
biphenylcarboxylic acid (73 mg, 0.18 mmol) and thionyl chloride (1 mL) in CH>Cl (3
25 mbL)was heated at reflux for 2 h, then concentrated. The resulting crude was
charged with CH,Cl, (3 mL), followed by a solution of 2-aminoethanol (0.054 mL,
0.09 mmol) in CH,Cl; (2 mL). The mixture was stirred at ambient temperature for 1 h,
and then concentrated. The crude product was purified by reverse-phase
preparative HPLC using a CH3CN:H,0 gradient (10:90 to 100:0) with 0.05% TFA as
30  a modifier to give 50 mg (50%) of the title compound as a white solid. "H NMR (400
MHz, CDCl3): 5 7.83(d, 2H, J=8.6 Hz), 7.61 (d, 2H, J=8.6 Hz), 7.54 (d, 2H, J=8.8
Hz), 6.96 (d, 2H, J = 8.9 Hz), 5.04-4.81 (m, 1H), 4.21 (bs, 2H), 3.89-3.81 (m, 4H),
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Exanpl e 36: 1-Met hyl et hyl

44({ 4" 4(cycl opent yl am no) car bonyl | - 4-

bi whemgleylkg20xy) et hyl ] - 1- pi peri di necar boxyl atPeT/U$2007/086434
NI, T,01/ O 5The title conpound (14 ng, 12% was

prep d3gd@m{gg[ag@yﬁﬁp%t%bgmmﬁ%gbpwi Fa (m, 21, 1.36-

phenyl } boro

1- met 4 (&% AY) 144 {9, (St! 7 6 héﬁM%@%?]mfZ‘W (M+H).

met hyl ) - 1- pi peri di necar boxyl ate (prepared as in
ExantExample 39t eipMhyléthy ({40 (Bhethyizu)fonyl)aaind@ner

siam |phenglyBanmpetyR-i;piBirelinesarborylater ked up in a
manner simlar to Exanple 9, Step 3. 1H NWR (400 MHz,
CDCIB(}\“/E7 78 (d, 2H, J 8 4 Hz), 7.59 (d, 1021-1, J

= 8.4 2H, J = 8.8 Hz), 6.96 (d, 2H, J =
8.8 Hz)'| 6.04N(d 1H J:74Hz) 4.97-4.86 (m 1H),
4. 48-4.37 (m .21 (bs, 3.85 (d, 2H, J = 6.4
Hz), 2.83- 7206(m 2H), 2.05-1.95
(m 1H), 1.90-1.80(m 162(m 4H)
1.55-1.45(m 2H), 1.35-1. 26 1.24 (d, 6H, J=

6.2 Hz): LRVB (ESI), nfz 46 (I\/H—|) 15 Exanpl e 37:
1- Metglieé Byrhpound (11 mg, 25%) was prepared as a tan solid from {4~

b LA DA POl Soh Ty bl

0@0%@“@9“@1‘3@0@&@%‘%}1&9@?@ negarbagizle ( W&’Qafﬁg éi)%irEéamP'F 8n$tep 2,
( 4 { [ d62ngret e, WWP)@E@l{(Q&i mgaa twmynloﬁ) [Eneny, 009 (10fi)and DME (1
b ongBing et Siiiati Fxdige 27,35 3 i Mebkec b & ionner smitr o
( pr epamegiess Siep SEMENPRE4M, Mra @pca) 37 B5HAS ( m PHPFBO-Y 20 fm,
| ] a’ErTr-gre & i él@rJ 4 96 ﬁ%ﬁ@@b %p?ﬂ) 4%2%3%311% él\@:{l\sg%ﬂ-l R 6.4

nner sirml ar Iéj)
(8%@%@4%64(@@“)£05-129§@é )-|2 P0-1804f. ghf, 1.57-1.18
2H J{m—1@-|)6LFHZI$,(E§1)5142£(4?(M2H) J = 8.8 Hz), 6.96 (d
2H, J = 8.9 Hz), 6.17 (t, 1HJ=58Hz)497 . 84
T 4 e ptanto: e Dimetil-3 ity o By thyl)
-Dihe m suifpn i methyl)-
i gg &paggqmy&mgg4 o%aglgzol %gkﬁme trlf'lpl?oroacetate PWIV @H}
2898/ 070692PCT/ US2007/ 086434

8 0
S e
OﬁQY

\\>fN

Step 1: Cyanogen bromide (3.0M in CH,Cl,, 0.1 mL, 0.3 mmol) was added dropwise
to a mixture of 4-({[4'-(methylsulfonyl)-4-biphenylylJoxy}methyl)piperidine
hydrochloride (prepared as in Example 2, Step 1, 100 mg, 0.3 mmol) and

25 triethylamine {0.083 mi, 0.6 mmol) in CHCl, (5 mL} at ambient temperature. The
reaction mixture was stimed at ambient temperature for 1 h and concentrated. The
crude product was purified by chromatography on a silica ge! column using 0 to 5%
MeQH/CH,CI, to give 60 mg (54%) of 4-({[4'-(methyisulfonyl)-4-
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1.80 (m 2H), 1.35-1.26 (m 2H), 1.24 (d, 6H, J = 6.2
Hz), 0.99 (d, 6H, J = 6.7 Hz); LRVS (ESI), nfz 453

( Minid)200skox@pp! e 38: 1- Met hyl et hyl PCT/US2007/086434
4-{[ (4" -{[ (2-hydroxyet hyl )am no] car bonyl} - 4-

bi phebigﬁ HAHLHIBHNY FhinddhdBEbb RS AWRAE YIB! B R (400 Mz

St
4' e{ [ €RCH[ § 297k Pyl et g HEb XyP (hiPBohy &P Ha). Biddd:icth hy Erbeiz).
t h,\(/meﬁggér oéh bjg:'régﬂﬁﬂg/é BR[DONY) e:: 6.2 86), @sm&mﬁ\eig@ygﬁs fsr s
mol )13/ )?IHét >I%9I(b5455[' d—%“’% Eg%(p"i'{ég?ﬂl(%P met hy1} - 1-

p| m er $telp EteA amhinox (i -eméthyl e famdd-ashenylylBxgmpihg)-9, St ep

@&@m%ﬁ% Wig ﬁag %R? ﬁ*)n‘?og]a%d &%&y%ﬁnneq%%cﬁmle)(ﬂ mg,
over nfi’ Hhmmotrifesthianl(d pb) W&%h‘@&glaéﬁo tCofonfD; thef cooled to ambient
tenp et@ﬂbél’ﬁt@re SvBRIgh e drhdintidiu M@Hcorﬁ:ﬁﬁtrﬁédeamﬁﬂu triudiegroduct was

prec e[?tiﬂ bé/ éz%fgﬁogra&)ﬁﬁgrg ag ica Qgeb(lﬂ)(i"un{1 dsﬁ]'g%ttg 1W§MBOHICHZC!2 fo

conc

Sl C@VEg@l m@ B %iral NrbydrexyeH-(l6H- (WWE@P"M@&‘PWW%W}H\H&H‘ -1-

by a ﬁu@&uﬁ%ééaﬁldxin%ﬁﬁ:%sfefﬂme%ﬂﬂﬁ QME (e MIGR D995 7.93

bt bRy 761120 TN A DR BB Pt HEP Bk FR1 42 24

bi phaﬂyBO&rzb)Bwlam (e 2ie), 222 g5, BH), BO2286I(w, 2H)HE. %RS(Z%HOUJBB
:

M 6?@5’)29) gée%ézz(@r_'zﬁﬁmﬂlgr%éﬁ @rsi'l?dzt (Mi (

818 Fﬁtyp JgAgipxiure BVN'(]MQVOW {[44(ngtj\ylsgf§>gyltéf~? ergpq}]oxy}methyl) -1-
3. 86( lperidinkcalboxfnidhnite) (60 319841Qm%I)(ﬁhbsg%th jminium chloride (73 mg,
2 06 &4%%&% ancgg_\étha]amme ((%1(% rﬁz WTS%%?@ % E’%Z l%etﬁgne((gb%) was
( MH—I) hea&d@pSQ‘?C gverriight. uThe raikture was filtered and concentrated The mixture
4 |{ ][»gs)l(s cl{o[)l(eatd'ﬂ?ﬁt{]‘éeﬂrt] %}n@gtﬁim}t&g& Borsohenttatll Ped GHidBRFRct

bl VR oG e PEE b B g G g
was h@atasd tabon efwitn0.d50s TEA &y a inhdifier togiceh® mat(2%) of Teditle

resul 4 %r‘furéédaeta mc‘rllﬁﬁrgﬁgzto\(}('l\ﬁﬁk Qf%p] 37@?66“2)4 J= 8.6 Hz), 7.72

fol | owe am noét hanol

0. 09 )1 5 §6 @Hzl;ﬁ@(ot 2Hnd 5 8.8 Hab 6P %¢. #He’ 789 HR)- .4r96e%|96 (m,
-"#] eagm engz (rdggme{as Hg), fstra:n 3b7tamb@fndze 3@289 GAIEEBIT. 356 ETH),
The ChHEE oRIRAE LRRaPt 2 X G EAT RISTED) e o v

100: 0) with 0.05% TFA as 30a m)dlfler to give 50 ny

(50% Exﬁmnlmﬂ t 1-Methylethih 4t 4mosphgiinylsuliasylld- 1H NWVR
(400 biphenylylloxy}methyl)-1-piperidinecarboxylate

‘\‘ 1Y

The title compound {10 mg, 8%) was prepared as a white solid from [4-(4-
morpholinylsulfonyl)phenyl]boronic acid (54 mg, 0.2 mmal), 1-methylethyl 4-{[(4-

30
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N+h, CDCl 3): 67.83 (d, 2H, J = 8.6 Hz), 7.61 (d, 2H, J

= 8.6 Hz), 7.54 (d, 2H, J = 8.8 Hz), 6.96 (d, 2H J=

8 WoHags7d9204- 4. 81 (m 1H), 421 (bs, 2H), 3. erBSBR7/086434
(m 4H), 3.71-3.60(m 2H), 2.84-2.74(m 2H),

g 05- b]i @%hilﬁ?[)om)wetag}r} ﬁ@p%ndﬁ%&%%ﬁ% ré%gf?d ashi %Qar(]msg Step 2,

( M+H)71 mg, 0 E&'ﬂ%l‘:’é PfQS)ZCi?—-(%WHﬂ %}rﬁvpg 2M Nazcos (1 rnL) and DME (1

4b_[ ( {rﬁig(lrn@fnbb(ﬂueﬁ wikril gty Exanpla1Rd, Sfep 3, and worltc)ed upI in @ manner similar to
[ t I

The. (PPIEECoREY and Wt (g Wb ERChE TRl PG s

sd i d2H, D’Gr&EIHZ) m(tdhgﬂ shd §.9Hy). 381t 86 (phidhiyd.- 2ibs.G).c3.86 (d,

aci d 427 -1y %@%?1 'ﬁ?t%%hxh 43{112(741 m, 2H), 2.05-195

10bronD hen I)ox % peri di nec éy at e

{oreqay B8 1Hh ey Lo 22nth g6 gl 958 s e

Pd(PRh@b@EHR@ﬂ5 ng, 0.04 mmol), 2M Na2CO3 (1 mL) and

DMVE (1 nL) in a manner simlar to Exanple 21, Step 3,

a i £
3&#1 HV% ﬁo i lﬂetﬁyié_%%p@ r[.‘f Jne{h reagﬁmlmzﬁuf%nyuﬁh p
7.30-7.20 d, = 8. 6 FE) 6.38 (s,

1H), 499@183(m 1H), 384(d 2H J = 6.4 15Hz),
3. 03( s, 3H7° 2, 84- 2. 74(m 2H), 2.05-1.94(m 1H),
190-1.8Ej(m W), 1.37-1.18 (m 10H); LRMS (ESI), mz
447 (MrH) . Exaphe™O0:

N, N- Di met hy1- 314 - | sul fonyl) - 4-bi phenyl ygoxy}
2 4- oxadlazol 5-am ne

met hyl ) - 1- plper|o|n
trifluoroacetate 20 Step 1: Cyanogen

brom de (3.0Min CH2C 2 0. O 3 mmol ) was added

dropwi se to a m xture of

4- ({ [Pt'e-t'(lwnmw%cmgf**dﬂg»fj’/e)mspﬁﬁérﬁgingmﬂ] Bt et hyl ) pi per

I (B nemépiktogandbjsdion(pprep@itRebniSacidi4Exg i emdl) adl emethylethyl

100 rqg-{{(JfQJ'ro?’morp').'ﬂﬂe)rllﬂ)oxay?nqethyl}-1 -piperidinecarboxylate (prepared as in Example 9,
Step 2, 71 mg, 0.2 mmol) in a manner similar to Example 21, Step 3, and worked up
in a manner similar to Example 9, Step 3. '"H NMR (400 MHz, CDCl,): § 7.89 (d, 2H,
J=8.6Hz),7.66 (d, 2H, J=8.6 Hz), 7.54 (d, 2H, J=8.9 Hz), 6.98 (d. 2H, /= 8.8

20 Hz), 4.97-4.87 (m, 1H), 4.28-4.18 (m, 2H), 3.85 (d, 2H, J = 6.4 Hz), 3.58-3.45 (m,

1H), 2.84-2.74 (m, 2H), 2.05-1.95 (m, 1H), 1.90-1.80 (m, 2H), 1.37-1.27 (m, 3H), 1.25
(d, 6H, J=6.4 Hz), 1.11 {d, 6H, J = 6.5 Hz); LRMS (ESI), m/z 475 (M+H).

Example 43: 1-Methylethyl 4-[({4'-[(4H-1,2,4-triazol-4-ylamino)carbonyli-4-
25  biphenylyl}oxy)methyl]-1-piperidinecarboxylate trifiuoroacetate



25 triethylamne (0.083 nL, 0.6 mml) in CH2A 2 (5 nl)
at anbi ent tenperature. The reaction m xture was

st wiohed@eadsoanbi ent tenperature for 1 h and  pCT/US2007/086434
concentrated. The crude product was purified by

K/Egﬁvr%ﬁ%g‘iﬁp”%“ﬁ @ Bl/obra ﬁg rec:O {‘r urHEl f('4§Jr P 94Qr|at28I %

4- ({ [wemifoiesrbopliinhefhgrpic .‘a,crd hydroc:hlonde (54 mg, 0.2 mmol) and 1-

3I'hIp?gﬁéggﬂ??Xﬁ[ﬁ@l‘érﬂﬂﬁbﬂheﬂrylﬁkﬂ@réihﬂ} NBeafidiRhbbiyvia® @fepared as in

- ézxgmqf)g Stgp ?271( 89 O(zq_wmgl%lzagn@rng&ar%rlaﬁqs%xam&a%'_gteg 3, and
8. 8ndrizad, uptn 9 Bafithr sidditar td Exarfol€©9,Hdp 3.3H NWIF((GOO MHZ COCs) 8
2

B A AL R s o

55te|d~rzg 6.97 (i 2H, lr,r,hearst 4.95-4.83 (m, 1H), 4.20 (bs, 2H), 384(d H,J=6.2
4- (0" A eddny s, ane s (410, Rvsydsy@n ) nreghyb)(m,’lzrr) 1.36-1.26

pi perid t

A A M, L P
ethanol (5 nL) was heated at 80 C for 2 h, then cool ed
to arfyammple 44 ripMethylgihy! M@r-ﬂ(bﬂtdm%@m?'mﬂﬂ%"fﬂmé“
conc diiehenyiyoxmathytid -Ripasiginespbasdetenas purified by
chromat ography on a silica gel colum using 0 to 10%
I\/bOH/%IZClZ E@ 10 give 60 ng (93% of

N- hyd (et hyl sul fony1l) - 4- bi phenyl yl ] oxy} e
thyl)-1- p|*p ar boxi mi dami de as a white solid.
1H NVR (400 MHz, d6): 37.93 (m 2H), 7.87(m 2H),
7.69 (d, 2H, J S (d, 2H, J = 8.8 Hz),
3.91 (d, 2H, J 60Hz) 84¢36 m 2H), 3.22 (s,
3H), 3.02-2.96 (m 2H), 2.057(b% , 1.86- 1.76 (m
2H), 1.36-1.22 (m 2H) LRVB (E§|) mz 404 (MrH) .

195t efheditle @m’iﬂoﬁﬁdﬂ 28 R, 26%) was prepared as a white solid from {(4-{[(2-

ot hy Ak veﬁhvb%hnalﬁrgrge S e e i B R Wt LRS-

mol ) {[(4-prosgberg!)oxyimethyih 1edbetidine@rifoX Batafpre garetbasrimBkgmple 9,
and tgheb f‘rﬁ'rﬁd”fb?gnr&ﬁ 4 v\gpﬂ‘ﬁgmzﬁf)& ég{%’ﬂ thmbi 21 Na,COs (1 mL) and

di chl oroet hane 85 C over

The Ve Gt B MAs "ﬁ“!‘%rél”é'ar R0 by P 900 WeHES 1 idpaner
WaS CHgtLh Hamprly, sra;b 3t @NMMAR a4 00MeHz, TlALe sFd0aadH, J = 8.6 Hz),

Cover 88 By T Era 157 (ReREL e TR 1R R D™ 4806
gr adi €neH), 8.25(99215), 1365 00 2H0) = B tHa). 07@%9rmA2ra>s3a9-3 12 (m, 2H),

di 4 tdQmt
got r’mi g{) 2. Ity@(rglzrﬁ 25 g@(n{ m 190-1 qum sm)l7eg§@(@rg%rmr)&szs «,

= 8. 66W)-647H?)2L'?'HS(’§§1! mbz‘méMéH)rrz) '7 55 (d, 2H, J =
828 Hz), 6.99 (d, 2H, J = 8.9 Hz), 4.06-3.96 (m 2H),
3. 87 Exhmpléy5:J1- Memywth; (& rmn@hﬂathymulf@hyi]-4-2. 99- 2. 89

Di 1H),
(1m962¢ilg,%% rﬁﬁ% mwéé?d?'%r%n r—ﬁl;emLRl\/g)(ESl), i 7

457 (MtH) . Exanple 41: 1- Met hyl et hyl

4- (114" 44- nor phol i nyl sul fony1) - 4-

bi phenyl ynoxy} met hyl ) - 1- pi peri di necar boxyl ate Ch 0 The
title conpound (10 ng, 8% was prepared as a white
solid from [444- norpholinylsul fonyl)phenyl | boronic
acid (54 nmg, 0.2 muol ), 1-nethylethyl 4-{[(4-

e
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br onophenypoxy] met hyl } - 1- pi peri di necar boxyl at e

(prepared as in Exanple 9, Step 2, 71 ng, 0.2 mol),

Pd @RPh#26h2( 50 ng, 0.07 mmol), 2M Na2CCB (1 rdijusamdosc4ss
DVE (1 nL) in a manner simlar to Exanple 21, Step 3,

and worked up in a manner sinilar to Exanple 9, Step

3. 1F1 N 400 MHz, CDCI3): 57.78 (m 2H), 7.70 (m

2H), 7. 52HJ:88HZ)699(d 2H, J = 8.8
He), 4.97-4.86 (s 4.22 (bs, 2H), 3.86 (d, 2H, J
6.4 H), 3m4 3.07-3.01 (m 4H),

284274(m 2M7 270 1 5(m 1H), 1.91-1.81 (m

oH), 1.37-1.27 (m 2H), 6H J =6.4 Hz); LRMVB
(ES!'), mz 503 (MH). 10 2 1- Met hyl et hyl

441 (4" - {[ (1- net hyl et hypam suI fonyl}- 4-

buh pheTwd 18 auyipotl (MBS mgl 6 pedsi pekpaestias laonhitt adlie frofdyGyéthylethyl
The t e #

(i TRy By S e

aci d (prepaseg as o amnjz %aqdnmo@gﬂwqi@nﬁw -CP A(259 mg, 77%, 1.5
4-§ [ (dmbr m&bﬁ@mmﬂ amahy&}smmanb E%mﬂe D& GRS X4y NRIRE(400

(P P B o R R B o2 TR, A -

in a HENGeS (ds2iiJ 58.8 Ha), EXarBemO|H)St.2D(bS, 2HN-8.80\R. ZHI0G: 6.4

231 97 ggn 89, (zdzﬁ 25 () 2F|b§ 0. 1'7éé)ém ?H)G%éq ao%h' 2H:5

8. 8 2@&&) 15@19*#1455 LWSQWZ‘@OQ@ > 18(m 2H) 3 85(d
2hp J= 6.4 Hz), 3.58-3.45(m 1H), 2.84-2.74 (m 2H),
2. 05- BExd¥plé 46: 1-f@-Flubr&iheiylgtetbyi]-4-ZH'(mathgBulforyhH-4-m
3H), BipRényhdloxg@iethyl)pipéridingitrjfluotoatetaied, 6H, J = 6.5
Hz); LRVS (ESI), mz 475 (M+H). Exanpl e 43:

1- Met hy}@t hyl

41({ 4" =P (AP, 2, 4-tri azol 4 | am no) car bonyl1] - 4-

25bi ph%n v met hy Ho- 1@ peri di necar boxyl at e
trifluoroacet g The t|tIFe conpound (8 ny, 7% was

prepared fromx4 @a

yl am no) car bonyl ] phm or aci d hydr ochl oride (54

nq 0.2 mmol) and 1- nethyl et hyl

O R A PSRl NG o o
a nmaninéixaspiai2l 3tep 1.00.Bxaq Rk enrdd) witaddedto aaﬁtsirtl@ Qfdrfluer@benzyl
up i NedordB NG, 5@)'1'2ﬂnl1rﬁc§|) IE@;H@,(@gmhg %uo@dqgaadmonl'&fNNR

( 400 e}uswo;eydpthygqune\](o.Mg Ozgéf_ﬁ‘.’no 7T|5e7reeatlo$1 fHdurg was ge%ed at
Hzi) 09T for20 ri@hlusing Bictowdrd heatin@5Fhe. r@&:tibmwasl thign cohc@@rated in

(bs, 34—00"138% &gﬁ%%byzr%e p‘haée Ei)e'ﬁg%twgél&% ng é%q-l%l}l_bgl"& gradient

i gg (0:198 tq 94:10) Mjth 0@5"@4{ (\das agppdifigr to gefeAheHgl)a cornpgmgd {40 mg,

S, ESI) 540°4 a(%a“tﬁ*ﬁte@MH"')H Nﬂqlﬁl@oam% ;::D@gla Y 817 sh’e(BTBH gthwyd Hz), 7.71 (d,
o1 pieA O PREBRYE PHe) b e drihde oy G by 51 Ve 74
25 (t,2H, J=8.5 Hz), .95 (d, 2H, J= 8.9 Hz), 4.19 (s, 2H), 3.89 (d, 2H, J=5.3 Hz),
3.69-3.61 (m, 2H), 3.08 (s, 3H), 2.72-2.61 (m, 2H), 2.13-1.88 (m, 5H); LRMS (ESI),

m/z 454 (M+H).
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NS 0 15 The title conmpound (25 ng, 26% was
prepared as a white solid from (4-11(2-

hyﬁbqwﬁh@émm no] sul f onyl } phenyl ) bor oni ¢ acipdridRo18e434
0.2 , 1- mst hyI et hyl 4-

{I( bro phe d n boxyl ate
(pre nP q %D lf?r{enégf ro I '3{ %
Pd(P PY hye 2008 (1 ) and

DMVE (1 EEL) |n a manner simlar to Exanple 21, Step 3,
and woiked  up in a nmanner® 20 SI mlar to Exan'ple 9,

Step ¥ I\/R(4OO M—%o 87.90 (d, 2H J = 8.6
Hz), 7.68Fth2, J = ,754(d 2H J = 8.8
Hz)698(d ;98486(m2H) 4. 21

6 9 .
(bs. 2H), 3.85 doﬁizu'./ 3.75-3.69 (m 2H),
3.19-3.12 (m 2H) 2.05-1.95(m 1H).

1.90-1.80(m 3H), 1.37-1.27 (m 2H) 1.25 (d, 6H, J =
6.4 M} titid-EMPo(dSBY mgnd (®6 kg ptdiditd)l as 2 SvhEx sotp frem4s({[4'-

é Nﬁtélﬁqg{h@%@% 44"& %henly}/ o%y}%’il'&% ;ZérllapﬁleL !)(fhﬂ{?iﬁe} @rébé\reg asin

neca
0 Théxainpka. %@nﬁdh@ﬁjg @118snrn<g,j) 4600KbeRY! q!aloaﬁﬁa@é)& 98 1%1"1"‘0')

whi t gjiigkdplieth Iﬁﬁﬁlné'(m )d?_%trhﬁbl) and CH3CN (2 mL) in a manner similar to
44({44 hyl et h

oliph grge sx%%ﬁsﬁv *hpfer s Aot arubr g 73 .24,
(pr emrlez; AS5 {dn2HExen@T elz)] 2.44 BOBH)E.96 (d. @B, AABI9)HzArcHS (s, 2H),

manner SI %E?-’ Ug:487IZéx3%0 ?65@@!—%3’ 1 (%@1?22172%\'%/% {F?Z%)zg'b,li_qg-mgg

MHz, (UJD@t')B}RM%?E%D”(’%j“ GAMHYy = 8. 6 Hz), 7.71 (d, 2H, J
= 8.6 H), 7.55 (d, 2H, J = 8.8 Hz), 6.98 (d, 2H, J=
8158 Hzample 431-14(Behipraphdh)imeth@R4-((p-(m@hllsulBr@B@e, 2H,
J= 6.biphdnylyllaxy3meBylpéndind tifluodagetate. 74 (m 2H),
2.08-1.93 (m 1H), 1.90-1.80 (m 2H), 1.38-1.15(m
14I—|);\LSRIVIS (ESI), mz 46Q,(MH). 10

O o ]
’\EL@

20 The title compound {33 mg, 40%) was prepared as a white solid from 4-({[4'-
(methylsulfonyl)-4-biphenylyl]oxy}methyi)piperidine hydrochloride {prepared as in
Example 2, Step 1, 0.05 g, 0.14 mmol), 3-chlorobenzyl chioride (0.02 g, 0.14 mmol),
diisopropylethylamine (0.04 g, 0.28 mmol) and CH3CN (2 mL) in a manner similar to
Example 46. "TH NMR (400 MHz, CDCl3): § 7.98 (d, 2H, J=8.3 Hz), 7.72 (d, 2H, J =

25 8.3Hz),7.55(d, 2H, J = 8.5 Hz), 7.48-7.40 (m, 4H), 6.96 (d, 2H, J = 8.7 Hz), 4.18 (s,
2H), 3.91 (d, 2H, J = 4.6 Hz), 3.70-3.62 (m, 2H), 3.00 (s, 3H), 2.72-2.61 {m, 2H),
2.12-1.94 (m, 5H); LRMS (ESI), m/z 470 (M+H).

Example 49: 1-[(2-Chlorophenyl)methyi}-4-({[4'-{methylsulfonyl)-4-
30  biphenylylloxy}methyl)piperidine trifluoroacetate
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Exanpl e 46:

1-[(4- Fl uorophenyOnret hyl ] -4{{(4*- (et hyl sul fony1l) - 4-

bi ploexsstoyosaexy} met hyl ) pi peri di ne trifl uor oacetPatrgs17/086434
4- ({[4' - (Met hyl sul fonyl) - 4-bi phenyl yl | oxy} et hyl ) pi per

i di ne hydrochloride (prepared as in Exanple 2, Step 1,
0.059>4). 14 mmol ) was added to a solution of
4-f|ucn§'oy| chi orid(ﬁ £9, 0.14 rmol) in CH3CN (2
m.), fol Neved ARk, addit 8n drrdii sopr opyl et hyl am ne
(0.04 g, 0.28lmml ). The reaction m xture was heated
at 20120 C for ~20 @ nyusij ng rowave heating. The
reacti on was then con [\ in vacuo and purified
by reverse-phase preparative &PLC usi ng CH3CN: H20
gradient (0:100 to 90:10) with 0.05% TFA as a nodifier
to gi ﬁ%tﬁl@@ I\/RA he (B gwcg%al(séfe&ged R %Gid Solfd fPMHzI ha-

ls_lgl) [ dwwls@amylkﬁbupberyiygoxg}npqgl) )plyerglgnem ro@_prl,dg (pre%argjf as in
Hzd, Exaéfle(x6tepAH.08 8, 018miiolbi2;chlordberzybehloribiz 0,027, 044 mmol),

25( t, #@r@%@&y%gﬁeﬁbll g% %m%g!mr?d_blé;bgrﬁ Lg fHazl}lann% ’_in%llar to
3 08 PampRi4p, 'HDNHR (40081HZ, |$|DCBP-I)‘57 97 (d2H J 8@(7n‘1|2 -57i-758'7 6 (m,
LRVE {5S} 2 d”iﬁ Jod7 (M H)545'd Eﬁaﬁphe I-&Y748-740 (m, 1H), 7.42-7.40

T L o

The t2H) 20CENPHUAES-233 (MIRH)ADM1.Mabn, SHE bRMSIESS, raiz 470 (M+H).
white solid from4-(([4'-

(met hyd S YAL3-fraBkdpheRYinidth h¥th mmP@{ ai. ne
hydr oﬁbﬁg}r‘ﬁﬂi) x;(}%?eﬁh@bmng%i \‘.rﬁl%&&g}i : ) y‘f
g, O 4- chlorobenzyl chlorlde (0 02 g, 0 14

mol ), _dri sopropyl et hyl anine (0.04 g, 0.28 mmol) and

CHSCN\( in a manner pimlar to 10 Exanple 46. 1H
NVR (4@%%3) 36 d 2H, J = 8.3 Hz), 713
(d, 2H, J*= , 7.55 (( ,2HJ—87HZ) 7.44
(s, 4H), 6.96 = 8. 4.19 (s, 2H), 3.91
(d. 2H 3= 4.8 Hzm\%“in 2H). 3.10 (s, 3H).
2.42-2.61 (m 2H), 2.1 F5H); LRVB (ES!), iz
470 (M+H). 15 Exanpl e 48:

11(3 0

L B T 0o
The ti“tﬁxémeiéﬁp%i%élaq Hp}4 myee wagRsddort legspirnd

whi t e3-‘ﬂ@ﬂrd)bénidld§ﬁy&l?(0(0[2@ 0.14 mmol) in CH.Cl, (2 mL), followed by addition

hg@ r o%hﬁgé{r%g%(%}uégrg @Hg es% ré Exrrﬁnqg%ng)ékglg%rﬁ&fn&&la@gnc acid

0. 059(0.50m4 Thﬁtﬂayttonwlﬂmed\ra@ bwrﬁziwt amhlpairtﬁﬂﬂreer%t@"e@zerglght The
gnédf B0k ZHZDQL#E %IQ E}f@gwrt?g%chn)eﬂr)rﬁ;@?t%c(:ﬂ vB4i0@nd Qurgigd ByRbarse-
R (H56° Rpra et el ooy S et 8108 F W i o 5%
(d, 2FFA ds emadifier3o dilze the ﬁtleE@n(pdundZ(H—lj mg, #98.a5 ahihjte solid. 'H NMR
2;g§8 éo@%r%”&oél?j) 878 316 §§'§Izg57§§%%¢@l 85442}81 5(55(8 2H, J
(5" 3Hp.7 He) 77T 41, 80 218D d AH = 7.781F). (7rﬁ4 15 (. 2B 96 0. 24,
(ESI) y=81724A4,601((Mr), 3.91 (d, 2H29am8 82)4872-3.62 (m, 2H), 3.01 (s, 3H),

3001 ‘Sa?g%&%ﬁ%}?ﬂ%@% é”.%iﬂ*ﬁwsn@gﬁ THER AL e
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C The title conmpound (28 ng, 34% was prepared as a
white solid from4-(([4'-

( maiohpdsidsbony 1) - 4- bi phenyl yl ] oxyl met hyppi perrcaiuszno7/086434
hydrochl oride (prepared as in S5Exanple 2, Step 1, 0.05

ot T AR S oS fo 1

CH3CNtr(fmomryethﬁ)menﬂmwlhmnﬁridme tiduEeageite 46. 1H NMVR
(400 MHz, CDCI3): 57.97 (d, 2H, J = 8.7 Hz), 7.78-7.76
(m 1H),07.72 (d, 2HJ—87HZ)754(d 2H, J

8.7 HO)S- 7=d8-7.40 (m 11, 7.42°7.40 (m 2H), 6.9
02

I ol

(d, 21 8.7 Hz), 4ub F 2H), 3.90 (d, 2H, J
5.7 Hz), 3 63 (m 1 F 3.00(s, 3H),
2.88-2.72(m 2H) .9 6H); LRVB (ESI), mz

470 (MrH). Exanpl €’ 50 ﬁ

1-[(3-F uor ophenyprret i 4c(rret hyl sul fony1) 4-

bi ph b

o D1 1e R R BT SR B St plepieh by - %ﬁ@nﬁ%ﬁ‘;ﬁ i

i di ne(mmisgléqwlbﬁb@éer(y H@ﬁhveéfévl)a@erme@af lgrids | Prgfaé EP'”

0. 059 xdmpiee, Bt8pl1) 0,088, caﬂdrﬂﬂl.on;ot (&iﬂmbméthpmem‘aidehyde (0.02 g, 0.14

LM M e o 6 e

cy anotowb hydismalenogefof agelic 8cigfh r)1L)ana mafegrisindigpigrixapple 50.
aggt i '% RGR oWz, Bso-d 18 TYQQQEtz‘rPD @Miﬂ rEo0RSs &, i4HS, ahe-

at anbient ‘te erature overn ‘g reacti on {H XIEI.:J&—SB
was t P& (4. dr8dd. 2o o ért izt B4 Gdnz a(c‘u‘b6 HAS- Pl £
by reMey $60- pbaaﬁ 1B, EPEFRsT (e 2HRPBR2YS i3RY ORI (M22H), 2.01-1.94

radi en : 8% EN as a nodifier
?o gi 6et2{"§1 |ﬁ %C%%p%@rqg\f%éll ngz /Ef\as a white
solid. 1H NI\/R 25(400 MHz,

8.18 rﬁyampﬂe = 1-U: Smuosrophegv%m z'l 41{%5""(&!!1'3"52!@"@*
8.7 Hpip Efw'ﬁlyxv}"lﬁéhyd)mpeﬁﬂl}‘e triflupsdgegtate |y © 3" = 7 7 1y
7.24-7.16 (m 2H), 696(d 2HJ—87Hz)421(s

2H), 3gl1 (d, 2H, J = Hz) 3.72-3.62 (m 2H), 3.01
(s, 3Hy, [‘ 264(% 2.14-1.95 (m 5H); LRMS
(ESI), MR 4S5 Frple 51:

4- ({[4' Met hyl s onyl) 4 b||_.phenyl ylioxyl met hyl)-1-{(4-
(trifluoronmeth phen t I peridine
trifluoroacetate 6 0 conpound (5 ng, 6%

vvas prepared as a white solid from4-(1[4'-

T oSh HleloBmb e GaTb F5 Y s RSB TTE SRREF A
g, O. (Metmyiaiiynyl)4- mnhenwyummhyl}p;neym@mqug@w@em@ear@«zgs in
0.14 gQnhd Ie@ J)CH%@%% 634%901)&05 hmw&behialdmwm@mwm

b h
B nc s PG (oL P T ro s oo R SR oo
50. 1@1rﬂﬂl)|‘dNRsrﬁ1élDé)ndmIZQf aBMBGCd§).5 MBYin@nander @hllar § Exagiplp 50.

’2"@5 %@IRQ(Z@E QE'“ZFD%D} J7972(E' 2K, Jgf%(sé agffﬁ |, ZH 0P- § §Hz), 7.54
T @ 2hg-5g F@@J@ﬁgsw((m“ﬂHWé 14 tmgHiz 42 %389 (d, 2H, 4

3. 22 (%7 13)3.72833.64 (2 288 3(08)(s, 3H),.2.83-D2+ (I, 94, @ru-12e)(m, 3H),

1.59- 1. 47 (m. %@12&35’?(4 E,?_ﬂ,)LRng Gesn O fhen)

30 Example 53: 1-[(3,4-Dimethylphenyl)methyf]-4-({[4'-{methyisulfonyl)-4-
biphenylyl]oxy}methyl)piperidine trifluoroacetate
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15Exanpl e 52:

1-[(2,5-Difluorophenyl)nmethyl]-4-({[4" -(nmethyl sul fonyl

) - dro Tobspheny | vyl ] oxyl met hyl ) pi peri di ne trifl uaoyasetadssdss
20The title conpound (20 ny, 25% was prepared as a
white solid from4-(([4' -

(met hyl syl fonyl) - 4- bi phenyl yl ] oxyl met hyl ) pi peri di ne

hydr octd’or i de (prepare as in Exanple 2, Step 1, 0.05
g, 0.14 : iobenzal dehyde (0.02g. 0.14
nmol ) and

oFfI owed by macr opor ous
8 and smal | anount of

50. 251H NVR (400 Mz l87.97 (d, 2H J = 8.5
Hz)771(d 2HJ-85Hz)754(d oH, J = 8.7
'V ﬁeZerﬁ&uﬁm ol 25 \ﬂ‘&&eﬂaleo(dﬁa vtk solf: f%iﬁ[:l

3 % 8( @etrgﬁylfony ﬁ _p%enﬂfﬁt{%meggpﬂ)pipgldinfﬂgrgé%ﬂde %pared asin

1. 97- Bxa8ple(StepH) 0.09 g, 2814Im@8!), BmM-dibhylbédrRMBHYES(0) 02 g1 44
472 (%%and?’gHz ﬂg‘ml. @ed bPz aﬁrop rous, cyan orohy nde resm (2 8

1-[(3, C rret yl su n
_ bi pheay ey $Wﬂ%9twwt'ﬁé‘f' e k*??maua%raﬁe'éitaﬁéamwﬂ
2008/ BingGR 240 MHIS208 1K) 0364 3 2Fhe=BiTtHS, mrrpcnand =(820Hz), 7.53

S e BP0 Rl R R o

hydr ot Gr 2itle3.89 (e Pldrdes.A6z), . 7362 Mne2H), 3.88 p3H), 2.71-2.60 (m,
0. 05951405, éé‘f(s”&dﬁib' 2 10- 384}:9'5th%§3 aﬂnﬁi&d@x@ﬁﬂé)o 02 g,

0.14 nmol) an f ol vved by rracroporous

L R

Hz)77c;(d 2HJ—87Hz)75310(d oH, J= 8.9
HZ), 7549-¢ 14 (m 2H) 07.11-7.07 (m 1H), 6.94(d, 2H,
J= 8. 70 4.13(s %88(d 2H, J = 5.3 Hz),

3.71-3.6 S\ , 2.71-2.60 (m 2H),
2.26 (s, 6H),O 87 m,_- LRVS (ES!'), mz 464

( M+H) . Exa |@;§®

1- ([ 2- Fl uor o- 5- ( net hyl bret hyl}-4- RE4' - (et hy

| sul fonyl)- 15 4- blphenylylony}nethyl)plperldlne
triflpor @%%&&mﬁd @?ﬁné bb*lg?w&soﬁ&%ﬂél{jas(a%mmon&%@ PRl S

prepare ol 1

2@% ne&"rﬂﬂw&suF%'ﬁrwb)phanvﬁfﬂlwaﬂ%iwae&%erﬂﬂiWyh'sfme;s%"ﬁw?%s In
hydr ogknpis 2l Stdppr, 008 5E1ammbly, Hivanp-meBoxyBtepldéhyde (0.02 g,

5 SR T P e

macr opawbard ayalesisonia pentc geid ﬁQe%F‘h) ina, n@nwwllaa dExample 50.
snal : ‘rﬂﬂf?ﬂ'@ioo@ﬁt—lz’ﬂ@@us? 8&&7&%@@1 5 =1l7) Hd)v. A (Hmns 8= 8.7 Hz), 7.54
siml ar

Ca ol 2 RS R g sk P W'Z 0 1 97688 %)
(d, 2424 (&, 2H)B33.89 kz PH, Ji= a7+|2) BFS((S3HL E)71-376405, PH), 3.0BI(s, 3H),

=91 89 (d,
oH, % ’9_@%79?'11&9%”62319%18&%%"’ 3 LRﬂ"égz(%()sm%ﬁg% WEH} (3 08
(s, 38 e o n’}'l X nyllme -4 '_p| i LIB 1)-4-
- ( E ! )E:;:m?;ygt]%xy} ethyl )plsggrl):i)lf‘\:etr%lllorégzgtate(z({ {n r(methytsulionyl)
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Exanpl e 55:

1-{(4- (Met hyl oxy) phenyl | net hy1}-4-({[4' - (et hyl sul f ony
1) wé—o08@700d2phenyl yl i oxy} met hyppi peri di ne PCT/US2007/086434
trifluoroacetate The title conpound (23 ny, 28% was
prepared as a white solid from4-(114" -

(met hylgsul f ony1) - 4- bi plgenyl ygoxy} net hyl ) pi peri di ne
hydroqqu {m» (prepa\TJ1 in S5Exanple 2, Step 1, 0.05
g, 0.14 m@ 4 zal dehyde (0.02 g, 0.14
nmol ) and CH2 oI | owed, by macr oporous
cyanobor ohydr i€ Ta8si d?‘“and smal | anmount of
acetic acid (0.5 nl) r simlar to Exarrple
50 1H NMR (400 MHz, CDCI3): 37.96 (d, 2H, J =

1% §§ § gnpogrﬂi (2% mg, %8 @ w}}ié)preereﬁ 3s Q%hﬂg%bhdqrc;r%;;({[@

14
( s gpq)ethylguIfgvyl)(-quiplzq.qylyljpxy}mfgg )@perque gdrgcim ciﬂge { red as in
3. 8-Exa®Ble @NBteg M) 0.053g, 081 4(rSmol B H)nettﬂ»(ﬁ&nfaltfeﬁyda‘(o 02d) 9.14 mmol)

s 2 £t R o e bRar A g o
bi phesmpll pinpent v} arstitgdid QiSpeiin? menter ﬁ'mﬂ@rd? Erarensh MR

\met te(h(gdo;@Hg@m@yrseb 4648, I v =3Miz)\BF0 (I B a8l A1), 53 (d, 2H, J
| I

4- ({ K(HRRY T Sal% sHyhy 84131 SRERANFos: At 1y P b el 4in’ =
e1chydwahl 282 @de3tips.epase ()i IEHeA)] 2692.55(m @H). 2.09-1.84

?rmc))ls) b28 o élwgdgé%W%A&r(&q?gﬁrg%gegzdﬁag?oggrguso 1f4
ZZZ?."@(‘%&@%{ gﬁgz ﬁﬁé?“ mﬂgwﬁﬂ%w&g@%ﬁ ’

| e
2H, J 8.5

E@ TRiPRGY] lyorogget

766768(m 3H), 7.64(dd, 1H Ja= 8.0 Hz, Jb =
2 Mg 7,53 (d, 2H, P =8.7 H), 7.43 (m 1H), 7.31

(m 1&9,5 (d, 2H.H5MB.7 Hz), 4.47 (s, 2H), 3.88

(d, 2H, 3 3 tHz), 3. 738,62 (m 2H), 3.08 (s, 3H),

252.92-2.82 (M 2H), 2.15-2.02 (m 3H), 1.97-1.84 (m

2H); LRVS (ESI Mz 1 H) . Exanple 57:

1-[(4-Br orrophenyOTet h > c(met hyl sul fony1) - 4-
bi phenyl yl ] oxy} nmet hyppi per| di e trifluoroacetate 30

\m |et te-h@d ﬁ? o h n&G &%OQW) wa??s4p/g pa\pé%sas%rvﬁﬁg rsgl% £ ?{{[4

( met Hweﬂwlsﬂlfmnyl)ka-b@h@ybﬂ@wwe}mw piRgridinethigrogiieride (preparrs as in
hydr %ahfarelzdste{)m @@9@ ath Bsmbif) z&#&mh@as&hyc@t@m &, 0.9 ARon

D20, dqﬂ@l—hCleg rﬁkbfol{ijgfgﬁ?g%égégpr &Vﬂ%’ ofudte st (2 g"DmJ)and
cy anadnexii@hipditiofl gcetie ssid (2B :mmayneaclsmllsnlalﬁxaradaaht "HOIMR

t d t
5o AEPRREE G lpd P80, R cBly SFXBLRYSAH. 1=
Hz), &0 Az, J(,eH 224), 7353:(d82i-}1J|:|z£)7 H), 43 {res,1HT.31SmeTHY), 6:95 (d, 2H,
Hz), J=B% I-(z§j’442"tk 2111)%8%(3 Iz ) = 558 133, £.75-3.80m, 2HF 3B6ds, 3H),
2): D8 ed Eim 2|2-| 12 1308w, SESZ 4:97-1.84 (m, 2H); LRMS (ESI), m/z 514/516
(M+H).

Example 57: 1-[(4-Bromophenyl)methyl]-4-({[4'-(methylsuifonyl)-4-
biphenylylloxy}methyl)piperidine trifluoroacetate
30
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104.16 (s, 2H), 3.88 (d, 2H, J = 5.5 Hz), 3.69-3.59

(m 2H), 3.08 (s, 3H, 2.71-2.61 (m 2H), 2.12-1.84

( mwaalehso7e6RVS (ESI ), m z 514/516 (MtH). Exanpaaisan7/086434
4- ([ 4-({[4, - (Met hyl sul fony1) - 4- bi phenyl yl i oxyl met hyl ) -

1- piperd dinylinethyl}benzonitrile trifluoroacetate

The trtée onpound (25 , 319@ was prepared as a
whi t e gol

4- ({ p( ety sy .nyly bhenylynoxy}nethyl)plperldln
e hydrochlori '&. ared as in gOExanple 2, Step 1,

0.059, 0.14 mmol),%4- ya ob dehyde (0. 029 0.14
nmmol ) and CH2A 2 (2 d by nacroporous
cyanobor ohydri de resin (2 8 mmol ) and smal | anount of

ac et |1 Theaib GoribuRd [80)md, B4R) WA Efard d%¥id \ﬁftets&ldEPbﬂfmt{ﬁ
(l%e%wﬁtﬂﬁ)nagﬁ%ény%m@w%pl?enffg%adrogﬁ)ndg (p_re;glr%i asin

st) ExaBBle(2d StepH, 0.05 5, (814mimel), 4-borBcbe(izhidedyde (.02 g80.74 mmol)
( i 2%% £4 éZ rgﬂufolllawed gé%a%éoro&%er%’éor@ﬁydna@esm%z §§1mol) and
> 74- Y AmEHRt Oéﬂﬁe“g 20“1@ B mign em(aﬂ@er Sgﬂaf tP R 'E§?)

m z g@aor(nm@oc@m%m A= 84Hz) 7.71(d, 2H, J=8.4 Hz), |7)57(d 2H, J
1- t I S

b pherbfe) CRTh ey T Pt e 9”%*&%%)0%%@3 7 ve),
ThHe t4-16 6. %‘Bnﬁb%ﬁdmd 1’6= vg Hzp B9§- 3\&83‘.%&*@&%@ A, 271-2.61 (m,

whi t e2rpod.i 1 B4 g st alRfAs (ESD, miz 514/516 % +H).
(nethylsulfonyl) 4- bi phenyl ygoxyj net hyl ) pi peri di ne

hydrgﬁ%‘ %re! SnASu F)on AR Sy foxyTa iy
0. 05 yda o8y 0. 14
I)pl Q_" ‘g H(M‘F' § gaggnacrgpor oug

cyanobo&phydrlde re3|n (2 8 mmol ) and smal | anount of

acetlc’ (0.5 ) infa manner simlar to Exanple
50. 1N 4OO|\/HzH 2_|:287 96 (d, 2H, J = 8.6
Hz), 7.7 ), 7.52 (d, 2H, J =18.7
Hz), 7.34-7. 1 4 . 94( th J= 8.9 Hz), 4.15
(s, 2H), 3.88(d, H, =110 Hz), 3.69-3.59 (m 2H),
3.08 (s, 3H), 2.72-2. \ , 2.37 (s, 3H

2.08-1.86 (m 5H);: LRVS (ESI), mz 450 (MH). Exanple
60: 11:h‘b1[43 Mebgoyihd 28 My B €% Was] préoat s (anmtit ybisiitdhon @ 4-

bi phegy. {sbl%)ﬁﬁ {Eﬂé(nf |yﬁ§§%ét%§3er n'efhwg&%‘r‘ragt(%&%rércﬁa% in

titl e (oo}
s&? i BEfmgia2, Step 1, 0. 05 g, 0.14 mmol), 4- cyanobenzaldehyde {0.02 g, 0.14 mmoi)

4- ({ KdnamsHhet, %mawv}aa fiy %&B@dwdsxegér%wbnwnba Fels i (28 inel) and

0 o) et oD S OE SRR 0L 3R A bl S SUREF o B 8apig 5O B HIYMR

nol ){400 MHz, CDCly): § 7.96 (d, 2H, J = 8.6 Hz), 7.75 (d, 2H, J = 8.2 Hz), 7.71 (d, 2H, J
= 8.4 Hz), 7.63 (d, 2H, J = 8.2 Hz), 7.53 (d, 2H, J = 8.7 Hz), 6.94 (d, 2H, J = 8.7 Hz),
25 4.25(s, 2H), 3.88 (d, 2H, J = 5.5 Hz), 3.70-3.61 (m, 2H), 3.08 (s, 3H), 2.74-2.64 (m,
2H), 2.12-1.86 (m, 5H); LRMS (ESI), m/z 461 (M+H).

Example 59: 1-[{3-Methylphenyl)methyl]-4-({[4'{methylsulfonyl})-4-
biphenylylloxy}methyl)piperidine trifluoroacetate
30
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and CH2A 2 (2 mL) foll owed by macroporous
cyanobor ohydride resin (2.8 nmmol) and snmall anmount of
S0 I R hoo M L;Baas?a”Sirgé' TR s
Hz), 7. 70 (d, 2H, J .2 Hz), 7.52 (d, 2H, J 8 7
Hz), A8 (d, 2H, J &0 Hz), 7.22 (d, 2H, J 7.9
Hz), &5 @ \7_#z), 254.16 (s, 2H), 3.86
(d, 2H, . ), 9. 68°8.58 (m 21-1), 3.08 (s,
gtg, Ehﬁé'%égf n 2H, (37(3, Eil),lz.gg-l.sg (m

37 anpl e :
1-({4-[(1- N@thylethyp N thyl)-4-({L4" - (nethy
| sul fonyl)- 4-biphenyl yfloxyl met hyl) pi peri di ne
trifl ﬂ@tﬂéﬁﬁ%%ﬁd (?’I% m%TB@% \k/;géoﬁ' ;Sé‘?é&%% \chite 3&iidFRbm Aﬁf@

Wwas [ epare
(et h%eéfulsﬁ'&ﬂy'ﬁ b@hﬂ?wﬂ@ﬁifﬁ}'{‘&]‘)BBQWWW%OY*B‘WE@ (PreRasRe as in
hysir oeskinpld Zl 8teppr pa L .a12mmbn) SEméargpkadehydeSa g19.14 mmol)

B e

macr omﬁmuwéﬁ%@ﬁ%%ﬁmubnﬁ@ﬁnﬁer@;zmlsr%efﬁ'yp'a @ "HNMR

smal :(4@6'?#49%!5&!3)36318@6 @, ﬁﬂ?lﬂ:é@a-é i) (d, 2HAY ﬂaen@y 752 (d, 2H, J
simlar 0

6
(d, 2RS7¥izk 7§4§p 1640, 4H), 684 CHZHQH- 99'% 4. 1%?% ?I 373%5(% 20
(do 284 H), 3.68-359kin) 2H)73. GB(S(GH) 27p-2 B0 tmRH, 2-87) (5, B)906-1.86

D
, g 68 % 28 %@‘ n-ﬁ y. | ethgisalf?_ﬁy)l)-t{nLRNB
A3N. R e g’r‘?ﬁ U ‘%’5" et

1 {44(1, 1- D net hyl et hyl ) oxyl phenyl } net hyl ) - 4- ({[ 4c

15(nerh§ syl fonyl) - 4- bi®henyl yl i oxyl met hyDpi peri di ne

trifludrq -tate The Fcompound (20 nmg, 30% was

prepared ‘s g t e soI| Fron14 ({[4 -

20(nethy|su|f ‘ bi enyI xy} met hyl ) pi peri di ne
hydr ochl ori de ordpar d anple 2, Step 1, 0.05
g, 0.14 mmol), 4-[(1, N et hyl ) oxy] benzal dehyde

(0.03 g, 0.14 mmol) and CH2A 2 (2 nL) fol | owed by

WHC{ lom,r A SoRYAE tmrr@ysd%u A8s prepdréd 452 Whitesalid fraunal({[4'-

s n

i | GO ey IPR RasR e s R Brogared gy
(d0 2Ekamble=2, $tep 15 g0 TAM(T), Laethybenzgdghypp §0.0325 9,14 Bmol)

E S’ gﬂ\d éHZCb_gZ %Lt‘énowez bg %a(:lq’porglh*é cyénoboﬁrhﬂdrﬂé}esm7(2@2nmol and

oH), Snglgmoynt of PPe“S acig (035 ;qi) in aé“%‘@?"(f'm'ﬁlm@amp'ff%s(ﬁ NMR
Hz), @008, ciBth): 5 2od8y 2H20= § MHzR )70 (@ 2016 £ 8&HA),M.52 (d, 2H, J
5H) . 15380 S 2a3an, YRR (55 22 (™% 2P0 (M EDba (0, 2H, v = 8.7 Hz),
25 416 (s, 2H), 3.86 (d, 2H, J = 5.5 Hz), 3.68-3.58 (m, 2H), 3.08 (s, 3H), 2.72-2.58 (m,
2H), 2.37 (s, 3H), 2.06-1.89 (m, 5H); LRMS (ESI), miz 450 (M+H).

Example 61: 1-({4-[(1-Methylethyl}oxy]phenyl}methyl)-4-({[4'-(methylsulfonyl)-
4-biphenylyl]Joxy}methyl)piperidine trifluoroacetate
30
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Exanpl e 63:

244- (114" - (Met hyl sul fonyl) - 4- bi phenyl yl i oxy} et hyl ) - 1-
Pi RRYhskloRxhd 306- (trifluoromethyl)pyridine  pcrus2007/086434
trifluoroacetate

4- ({[4' -(Met hyl sul fony1l) - 4-bi phenyl yl ] oxy} met hyppi peri
di ne hy? ochloride (prepared as in Exanple 2, Step 1,
0. 059,50y1Z5ymol ) was d to a solution of

2- chloro Q i f1udYo fmyl ) pyridine (0.01 g, 0.14
mol ) in DVMBQ|(2)n), foflowed by addition of NaO-t-Bu
(0.3 g, 0.3 ') 0"a ca vt 1 g anmount of

Pd( P(o-Tol) 3) 2C12. Th RactioA m'xture was heated at
200C for 10 mn using mcrowave heating. The reaction

was tﬂ%ﬂ%ﬁﬁ%&ﬁ(ﬂ?gﬁld @é",@f v§é:‘s f?%lﬂﬁﬁ agram)é @&iid‘fr%m'f

usin 5%
EA okl &Bpray o g bipe e RS (PPt
40/9 BxatptB, 58p3I0d.08lg, clH MR, G4QCmdiizsthyDBGERN zaldEhy&:/(0.02 g,

L9 o Bhagimp 1I)nanc§?_BIHa2_/(2 b/ %O&Peg ﬁg ool & ‘le#r@"%"h&{'d? fpsin 2.8
1H, Jnmol?arz{i s}q;_ajl amguig gf qu:tlc 494 (0P ml)gn g mEgner similgrgo ,_EanKpIe 50.
( mo Z‘\ZDNMI'@E@@ Mee, cha é?gsgj 3HHz} 8. 6?Hz§>9 7@9@ BiH) = 8.7 Hz), 7.52

LRvE @y, 2 5 paf i enRig = iiég%hﬁﬁﬁéd 2y-T= b 4 'E‘go%dH):ZH J=
190l O8.6/BENY6BY 15 kmAHH) O 13 (e 02H): 3188 (dnBH, Wy £21HEDBYE-B-H8{(m, 2H),

b| ph 1 a
0 S AP LIEERD I R O R A R Pl
(O 4 XEG) 'sz%g“\MgH)pr epared as an 20off-white solid
from[4-(nmethyl sul fonyl)phenyl | boronic acid (0.58 g,
2. 82 Exmiple 624-1-@4-[(np-DimEthyietigpbeylphenyQmbtty))-4 {87
mb| ) (meiyll bR GYER4-bibhenglylcxyEndttiyIpiedidine(tdOugrgacetat® 3
mol) in DVE (15 nL) in a manner simlar to Exanple 1,
Step 1. °2lH NMR (400 MHz, CDCI3): 37.98 (d, 2H, J = 8.6
, 7M™, 2H, J = dl5 Hz), 7.40-7.30 (m 2H), 7.11
1 B Hz),H8. 2K¢d, 1H J = 4.1 Hz), 3.08
(s, 3H): cu), m# 267 25 (MrH). Step 2: The
title corrpoun 8% Opgepar ed as a white
solid from 3-fl uor(ﬁ\@t\h)@ff ony1) - 4- bi phenyl ol
(O 21 g, 0.79 mmol), N-Boc-4-piperidinenethanol (0.18

rrL) fﬁ]el t@l Q{zwn %Bgﬁ?égéwasgdreparedg asa ht)e SO|[d f%ﬁa E{a'-
{methylsuifonyl)-4-biphenylylJoxy}methyl)piperidine hydrochloride (prepared as in
Example 2, Step 1, 0.05 g, 0.14 mmol), 4-[(1,1-dimethylethyl)oxylbenzaldehyde (0.03

g, 0.14 mmol) and CH,Cl, {2 mL} followed by macroporous cyancborohydride resin

(2.8 mmoi) and small amount of acetic acid (0.5 mL) in a manner similar to Example
50. "H NMR (400 MHz, CDCl,): § 7.96 (d, 2H, J=8.6 Hz), 7.71 (d, 2H, J = 8.7 Hz),
25 7.53(d, 2H, J=8.7 Hz), 7.31 (d, 2H, J = 8.4 Hz), 7.02 (d, 2H, J = 8.6 Hz), 6.94 (d, 2H,
J=8.9 Hz), 4.15 (s, 2H), 3.88 (d, 2H, J= 5.3 Hz), 3.63 (d, 2H, J = 11.8 Hz), 3.08 (s,
3H), 2.59-2.29 (m, 2H), 2.06-1.89 (m, 5H), 1.36 (s, 9H); LRMS (ESI), m/z 508 (M+H).

Example 63: 2-[4-({[4'-(Methylsulfonyl)-4-biphenylyljoxy}methyl)-1-piperidinyl]-
30  6-(trifftuoromethyl)pyridine trifluoroacetate
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WD 20081070692PCT/ US2007/ 086434 azodi car boxyl at e

(0.179, 94% 0.79 mmol) in THF (1.5 nL) in a nmanner
Siwblzarsmt(szxarrpl e 1, Step 2. 1H NWR (400 NHZCTOBDhB)85434
87.98 (d, 2H, J 8.6 Hz), 7.70 (d, 2H, J = 8.6 Hz),
7.40-7.30 (m 2H) 7.06 (t, 1H, J = 8.5 Hz), 4.25-4.15
(m ZH)S 3.92 (d, 2H, J = 6.3 Hz), 3.08 (s, 3H),

2.80-% |® 2H), 2.10-1. (m 1H), 1.90-1.80 (m

2H), 1. 46~3A aH) , 1. 35y~ flm 2H); LRVS (ESI), mz
4-(fi2' -fl uoro-7

: @ 5: 1, 1-Dtrfet hyl et hyl
'-Qme hy sul fonyl) - 4-
bi phenyl yl i oxy} met hy BHepiCHi necar boxyl ate tyo

100 Step 1: Into a flask uhd; N2 were placed CuBr2
(1.49g, 6.60 mmol ), tert-butyl nitrite (1.22 nL, 90%

9. 25 mma&mand CH3CN (15 nL). The solution was heat ed
at 656{4 trqlswfqawHrbuph%wﬁf{lw}r@qﬁpsf)elﬁwjr@mvﬁm%fm (Rgerpred as
5. 29 inaRdmplé B, s’f&ﬁﬂd 06550/ )nmip Svas ddeed t6lb eplicher B ¢ieibrot0

T AP ST P ORGP i o
anbi eMaO-+-Bunfdera O@memoth eng @ gatdivicanmmpunt CéBR(P&ibﬁt'lak% ngre
20% Hehetibd Q&td@%a@ﬁ%t&)ﬁ pEFicer ¥ i uﬁﬁ]@ﬁfcr({v?avé hdRin§LThe

Th ;i t t

e ndSogHPr W BER PGS BOpveTrg pISE BbaaRs Hits Yol pir e fio

was cgraniet {Q: Hi0eo 9@: 10)gjitir .06 9T Féraschengified teativedke lelgpmpgund (3
d ' i _

ﬁgdxaﬂg Pﬁ a%%‘ﬁi?&f@ gWoNHft Ebéﬂ)ﬁ%%&dﬁ 20} = 8.6 Hz), 7.72

f | uor(g-2H, @n-e&wmnﬁ@ 6ﬁ§|(n)1 bh el ded. o 8- YHD, BPHEh1H. S =74
Sol | Ohiz) JaBa\NWR 1, 4Q0s VHzZ), 4@@@43)(m B4)73.80(d( 21, v 4613 HIR 399 (s, 3H),

7 14, J b,
::%902] gz 8’1%2"33'_621 %QH g%g 1,4?(m 2&) bﬁlﬁé,ﬂg@) rr%z (M+H).
(s 3H); LRMS (ESI), mz 253/ 255 (MtH) . Step 2:
215 F| Epmple64: (1ybDinyd tbﬂ¢ﬂ1wlr¥ﬂ{[)3 fhwm-ﬁr{mmvéﬁulfewlls‘lt g,
65% h\a@.erwwéiaw}wﬂy&) Tapipesidinegarhoxyial i d from
(4- hydr oxyphenyQooronic acid (0.30 g, 2.07 mmol),
1- bromqS 25 fl uoro-4-(nmethyl sul fonyl)benzene (0.5 g,

1.98 2M Na2C3 (12 nL) and Pd(PPh3)4(20 ng,
0. 02 mmol (12 nL) in a manner simlar to

Exanple 1, Std 1E1 NWR (400 MHz, CDCI 3): 67.76
(dd, 1H, J9 3 ay= 1.5 Hz), 7.74- 7.69 (m

(d, 2H J = 8.5 Hz), 4.94 1H), 310(s 3H) ; LRI\/B

ESI m 267 ( M+
SRR LG o T O e T T
f baior ei-white(sotit frop Re(nbbpiydifonphemptisomgriodcid ©.584, 882 0w, 4-

ol ) RE%lod 5 gs%amh e BaPERL) (30
and r%'g (5'8'8% e‘“&“@é et ﬁ THE (8 %%)Jm ) mﬁ?)( me
di i sopPoPyIeh NAME Clrikye aeener oimilg tg Exam% 1 1St i n‘%\i R (400
i N THaRg, 20T1HFe)7.99Yd, 2H, J = 8.6 Hz), 7.70 (d, 2H, J = 8.5 Hz), 7.40-7.30 (m, 2H),
7.11 (t, 1H, J = 8.6 Hz), 5.22 {d, 1H, J = 4.1 Hz), 3.08 (s, 3H); LRMS (APCI), m/z 267
25  (M+H).
Step 2: The titie compound (0.32 g, 88%) was prepared as a white solid from 3-fluoro-
4'-(methylsulfonyl)-4-biphenylol (0.21 g, 0.79 mmal), N-Boc-4-piperidinemethanol (0.18
g, 0.79 mmol) and Ph3P (0.21 g, 0.79 mmol) in THF (5§ mL) followed by diisopropyl

1H), 764758F(m 11 %47:: L 2H J =7.1 H), 6.94
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a manner simlar to Exanple 1, Step 2. 1H NWR (400

MHz, CD30D): 57.85-7.70 (m 3H), 7.54 (d, 2H, J = 7.3
Hz)v,ozmtl@aﬁﬁw, 2H, J = 8.8 Hz), 4.15-4.05 (m PEMUS2087/¢6434
(d, 2H, J 6.1 Hz), 3.16 (s, 3H), 2.90-2.75(m 2H),
2.10- é&o&é&rmxytlz@(mi 9&%108@ o) iR T (115 AEYiR a niher similar to

LI o R el 87(%%5& e SRR S e 2n

bi phe.fbwaH]sz)tibﬂ’EiOf'(yll, 2H)17.p6 petH, di=rieidr)boR5H A5 ém,Ga8), 1002 (d, 2H,

Ste t
o ({05 err bR Mo 8 2101 Bt 1 SR e 0
hy3 ) -(819H)i bEa-1-29 e chh: wi/gﬁ(gsa E# el)65, 0.484 g,

1. 04 nmol ) vvas di ssolved in 1,4- dioxane (20 nmL). To

tagldlst ol ! e[f m;ﬂe@jﬁl}{ dtheltp&\g Adsto h%ﬁ‘ﬁr{';i%“ﬁ@"‘ZM .

in etlﬁghen |on m ture 15was stirred

at anbi Qj’lt tenperature over night. The white solid was
q ia filtration and washed with ether to

mg (92% of 4-({[241uoro-4'

4- blphenylylony}nethyl)p|per|d|ne

hydr ochl ordea solid.1H NWVR (400 MHz,
CD300) : 57.85-7.50°( , 7.56 (d, 2H J:73Hz),
7.06 (d, 2H = 8.7 Hz '3'8’ 2H, J= 5.9 Hz),

3.50-3.40(m 2H), 317(8 Hy} 3.10-3.00(m 2H),
202. 2 e’g_él Oﬁgfg ﬂémmdel Qfen% p@%ec{ ﬁﬂJBr%H)ziQ d—EW@nﬁrEﬁl aert-bﬂfylzmtnte

364 am ne

0.75 (,1ng||1)|_ IV %%q'j@@olb gr? Clglq%b(é wgon Wt NSted at 65 °C,
(fir- éddmomrocu ﬁﬁdﬂeﬂdnydr@})érflmlyﬂ() 945-29 rprhelmWiIC;He.ﬂ:N)(ﬁm‘e)MBﬁ
| ) PI Pe d %dro eY $Y19998|m ukegse Agtgr tﬂepacgjftlouq wgéc%ﬁ%tg thdreagtion

ure was Ccoo In an I ce
ba$ h memme W@ﬁdﬁff dHpl Céenl 1dT 8o cogiectio @TbEM tPRPeralfepired into a

0. 28t sk c&tﬁﬁngj‘?ﬂ% ch(aso ﬁadp@ﬂ SR V. eth2b (ZHhES mL). The
reacti o

oo R St 6T P e WL Sekinfl Bl ver assO,

t hen fleredeamtdribe Buate wagcwweentnh@ddrp gdethp coide etodug aga brown solid.
col or fesgudy! droduIMasQF tHn@%dmﬁtﬁ@lHtQ{exé{%‘é tPgivd 1.1 G (82%) of 1-bromo-2-

EeD AT R %39585%123"9 B a('ghb)aré%?@c% trcHofi lob b Eoc: o

conpoxes (d@s1H Jy\helsmzsau 4 613 HH7 MYRid( #0,Q, MBS, HCDGH 3P HzB 7.61

7 80- @7&2( m g%g% fgﬁz) 366 s”hlgﬂ‘;% s@égﬁ 2&3‘?255%M+H)

1H JStep@. 2 -y o- 44mg$y!4ulf_p5ylﬁrplpmqylol g 386 @6%)24@5 pgepa@dgis an
G-t snid R (4 r?yd%y@]eﬁﬁﬁ)ﬂﬂomg BRid (30182107 98ndlim -bromo-2-

mz}_% %L@rq—Mrpﬁth)SIsu E%qrgeree;(g 5q, %8& mmo%l_QM Na% (HE SUdnd

5- Br oRtPRHA(2q g, 0.94 rampld mDMEERmL) #1d famed $imidar to Example 1,

bi phegyl %! ko BoIMHY, FodhRes telaBYH, BYL 85421 HE 1.5 Hz), 7.74-
7.69 (m, 1H), 7.64-7.58 (m, 1H), 7.47 (d, 2H, J = 7.1 Hz), 6.94 (d, 2H, J = 8.5 Hz),
4.94 (bs, 1H), 3.10 (s, 3H); LRMS (ESI), m/z 267 (M+H).

30  Step 3: The title compound (0.51 g, 85%) was prepared as a white solid from 2'-
fluoro-4'-(methyisulfonyl)}-4-biphenylol (0.34 g, 1.28 mmol), N-Boc-4-
piperidinemethanol (0.29 g, 1.28 mmol) and PhsP (0.34 g, 1.28 mmol) in THF (8 mL)
followed by diisopropyl azodicarboxylate (0.28 g, 84%, 1.28 mmol) in THF (2.5 mL) in
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oTh N Br 5A m xture of

4-(112' -fluoro-4'-(met hyl sul fonyl)-4-bi phenyl yli oxyl ne

t hyio)2pispens®2di ne hydrochl ori de (Exanpl e 66, StPEE/US2007/086434
0.12 g, 0.30 muol ), 2-chl oro-5-bronopyrimdine (89 ny,

O' 45 fln)er marlﬁg%ﬂp(eq %?é 2. GHW [H/IH&%IP%% 6(75853—)0

asse w t'h eated at

over rﬁ"@,h'ft 54 (A, HiHd- K. TBS [daliiolidis Ha): 4dat-0pdmatihi 2A7 (d. 2H,
t enpesag uiHe), 3360, BER 280 BAm| FHP2. NGt 86 (16,504)M.90-a80l(m, 2H),

s v Ll B 2R GET P AT Lol

fidtered, and the filtrate was concentrated to give

the dixamplesitydo¥ethylsthyl 442 Bypred-{rmethipdfawlide product
was thiphamyidlesinetudirsidingsadoxyaieai ni ng 1% of MeOH
to give O 1429 (91% of the title conpound as an

of f - \M‘Hée solid. 1H NWR (400 MHz, CDCl3): 38.29 (s,

2H) , 7070(m oH), 7.65-7.55 (m 1H) 7.50 (d,

2H, J = ARBM 6.99 (d, 15 2H, J = 8.7 Hz),
4.85-4.75 {m (|2H], 3.88 (d, 2H, J = 6.3 Hz), 3.09 (s,

3H), 3.00- molz\m:,;i. 20-2.05 (m 1H), 2.00-1.90
(m 2H), 145130( .0 (ESI), mz 520/522
(MrH) . Exanpl e 68: 1-Met hyl et hyl

4 O-fl uoro-4'-(nethyl sul fonyl) - 4-

< e'pg ENY Y DO RSN hd A R B U DEGRRARX B AL Gty oxytmethyt)-

4- ({ p+Piberdingcatboxglatet(FxAmnld 6% A8 o404 pmelhyes/Hlissoled iveih

y|r )epgdr?cgéhéj @m.% STy fisQeitil wateadt8u Rt (1R fonéeed by addition of

P G o oA T TN = gy
- 15 pi e stided@ @atbleokipinpéretu(eovamjght B while S@id gvas O0le8ted via

mol ) lltralmn afl wge?‘sﬁ%f whtt} gth@-t)) yleﬁjtdﬁb n(gﬁ (95%) of 44({[9Mu5|g4 in

ALY oty RPRIng PR e G iR golc. '
CD30D§JMR 2hodHA dD.@b% Hz)s .85-780%mHR), 7.56 @42H.di = 281Hz)-7.86 B, 2H, J
2H ' &?g-lzb?;ég (é . é 59 %@Z‘f?ﬂ 3, %Qbrr( ), 113'1)7 (s 43»-%3 {.00 (m, 21),
32(10 320005 (m, 32I|);|)1 7021 F0mR 2/ B LRMS (£8])., m/23q45(1\@}~05 (m
S %t [? 5 ﬂlsépgopfy@hy%mne bRMﬁlL%@% )nmog%s 368dbald/b El)spensmn of 4-
atseg %I—fp@rogb[m%heyfsﬁg?ﬁngmh%ny yl]npy’}met /9p|per|(§ né) hydPoc[m[onde (0.10
5f | uog, @26 mrfotEih BybG{7fran)y The rixhirghasigoolell Yok §G imenlioel bagh, and
dj | ropwise.
T sanpTorY Pt Ao bttle, gt B mol) was added dropwise
cR$ or Bfedeaﬁa@remmyr@w #Howeq tparaem t@am@em{emnﬁrazze e |S§J rred
and dd)\)%h'hghf OrRtniRlR W=k thda)cohdenfatBBR @ tisd dudesrodudt as a

2 H, Jco%rlgs%pil'_é Eg cr%de]%r?%uNclt\/Rﬁ( plﬁiQeJVHZ Cot' %%g@})qu?%@g% ?ﬁl
2H) , dluhth-elutgDyith 5:8 ElQAchegane(lg glp@ 8111 9193%) pEthe title compound as a
white solid. "H NMR (400 MHz, CDCly): § 7.80-7.70 {m, 2H), 7.65-7.55 (m, 1H), 7.50
30 (d, 2H, J= 8.8 Hz), 6.98 (d, 2H, J = 8.6 Hz), 4.92 (sepiet, 1H, J = 6.1 Hz), 4.25-4.15
(m, 2H), 3.86 (d, 2H, J = 6.3 Hz), 3.09 (s, 3H), 2.85-2.75 (m, 2H), 2.10-1.90 (m, 1H),
1.90-1.80 {m, 2H), 1.35-1.10 (m, 8H); LRMS (ESI), m/z 450 (M-+H).
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106.2 Hz), 4.22 (bs, 2H), 3.92 (d, 2H, J = 6.4 Hz),
3.08 (s, 3H), 2.85-2.70 (m 2H), 2.15- 2.00 (m 1H),
1. 9920088@e2m 2H), 1.35-1.20(m 8H); LRVS ( EBCY/USHINH086434
450 (M+H) . Exanpl e 69: 1, 1-Di nethyl et hyl
4- a[ 25,2‘ ;&) H? gﬁ E" R 24 methylsulfonyl)-4-
1)pi

b| phqﬁiy rm,@g faffear boxyl ate 15 o 0
uoro 47 - (et hyl su onyI) 4- bi phenyl ol
(O 589 071% was prepared as a white solid from
[4-(rre\t ul f onyl ) phenyl ] boronic acid (0.69 g, 3.38
yno3- f | uor ophenol (0.6 g, 3.05 mmol), 2M
S and Pd(PPh3)4 (30 ng, 0.03 20mml) in
DMVE (18 I R_gNmRger~simlar to Exanple 1, Step 1.
1H NMR (400 Mz, ¢baiB): 187,98 (d, 2H, J = 8.3 H),
7.69 (d, 2H J = 7.4 Py, 7. #0-7.30 (m 1H), 6.80-
6.65 (m 2H), 5.10(s, 1H),N 9 s, 3H); LRVS (ESI),
mz 267 r
asd a w'x§uée %@dr(ﬂa-ﬂvi?f&rﬁ anthy@&lf@y )34 blpngnylilyi}oxy}mgthyﬁ)p%gt%in%d
(et hwh&;uth!éﬁm){ﬂganibidﬂﬁpbﬁﬁyl @h2 §,@.B5nmol), @-c8braRdvoNopyrimidine

N- Bocs4-
Phsgc(ggmg P8 b SHPLNY 14%%@#&% o DR @) b Bebassod,
dii so(pqrgygy\{lth g.lz gof Q@fqg@twgiceovgml gThegm%Jre(yvag @"Wfﬂglt? cool to
' N THEdieht fEHpen‘aEhr@ aﬁ@ﬂﬁ@ﬁo@éd\'htb&ratefr (BOBﬂ.aﬁ'ﬁdl @xtﬂacte&t«ﬂlp EtOAc.

tritu d
Caqqt gﬁ'ﬁ Cﬁ@'gli@? %rga%w\g?@vaé Irv«@ghef@vitﬁ waYgfr a?%brtnﬁ (? fé(yi 30§ Na,sO.,
c onpdiltardd cend dhevitiiateewasodoncentrated tof QIYEtfhgﬁerWQdeuai’r # yedlgw solid.

by ¢ hfl'%'m}d@%ﬁﬁgaxvag rﬂ*attﬁfat%b Wit ﬁot%@kan@@ Eéﬂ?ﬁhnﬁj 1%, eyl By give

3: 4 Et 0Ac/ hexane ive a
S50y AAa{e ) g Weraed 28 a5 ot ol ARH ARHR cociy
(400 Mizo (s@amo-rsﬁr(re@mw 652EB5 (In, 1HY 7350}&)2}4 J=76 H=),6.99 (d,

’1'!’20 2 154 Lk F'T'Z) 1_635429511 2?@ é%d%"ﬁ gagﬁﬂz §59(§(%) gszgo
NR2BD2202@@WW ) 2.091 ﬁ@(%%(h‘ﬁ .89 (M. 2HQGRMSS SI), miz
(m 25;})0;525(%4)(3 9H), 1.35-1.20(m 2H); LRVS (ESI),
nmz 486 (M+-Na). Exanpl e 70: 1, 1- Di net hyl et hyl
44({544- (met hyl sul f onyl ) phenyl ] - 2-
Spyr i Exampld 68 yi)-Methislethyl 4-({i3-freoro o -mest byl Srdfopl Brite
20 biphenylylloxy}methyl}-1-piperidinecarboxyiate

0O
~

5 &
® O
F N\éror

Step1: 4-({[3-Fluoro-4'-(methylsulfonyl}-4-biphenylylJoxy}methyl)piperidine

25  hydrochloride (0.23 g, 88%) was prepared as a white solid from 1,1-dimethylethyl 4-
({[3-fluoro-4'-(methylsulfonyl)-4-biphenylylloxy}methyl)-1-piperidinecarboxylate
{(Example 64, 0.30 g, 0.65 mmol), 1,4-dioxane (12 mL), ether (9 mL), 4.0M HCl in
1,4-dioxane (9 mL) and 2M HCl in ether (9 mL) in a manner similar to Example 66,
Step 1. 'H NMR (400 MHz, CD,0OD): § 7.99 (d, 2H, J= 8.5 Hz), 7.84 (d, 2H, J=8.5
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NyO O Step 1: A solution of N Boc-4-piperidinenmethanol

(1.0 g, 4.50 mmol) in DMSO (2 nL) was added dropw se

t owad wesap@nsi on of NaH (60% di spersi on i n m MRETAIS2097/086434

0.27 10g, 6.76 mol) in DMSO (4 niL). The mi xture was

st ”ﬁfsi Pks. ?‘H@ ﬁ@h)tﬁa’@eﬁ@(waﬁ ﬁ@& (@-2h;JLB@er:)3QS 50-3.40 (m, 2H),
e

m nut at 50C

anbi eimll @eiﬂzﬁe;? %lq ’ﬁp%(m% Za’ios%]fu(m 6H) 8f15 2 05 (m gH) % 95 1.60 (m
2, 5- otzmrmmwsndmmeas@wm g, 4.73 mmol) in DVBO (4 nl)

vas aé’tg;?g 3 ‘f’r{Eﬂ ?}@l@"c?@pc{uﬁlri‘rgse 95%?‘%& &de?%&%s“af Whitd@8iid from 4-({[3-

stirre rature over ni
wed er fluofdrEfmetisudienydd- W{eny'EmA@ethWP@ea%faﬁldeoch'O"de (80 mg,
15ext ¢ 8¢ ihmoB iidpsdpgltnWhainie (@1 BMmL2006b dmbh esop@pyl eBlo@itdhate

I\IaZSOL“[i,%JIEIICU%r ggj%?and t e fl and%ﬁc%lo\pc@ﬁethcﬁﬁ?rﬂi) 195%%nﬁeq

gi ve ¢ A< A

pr odusimilandsExamplefdsediten . R @Vip B e 57 -9 (ﬁl&i’hJ G843 Hz),
?g;g”ﬁﬂd%ﬁ% 4 § hﬁ)lr 8 Etz%ﬁ/ NEXANR7 bO (Ri1vE 4lo2AGerikt, 1H, J =
4{1? ( 55 %Héhﬁ?-%(tﬁy%l-i)dgﬁ%/{d) é&yﬂﬁ%ﬁw} $:08 (s, 3H), 2.85-2.70 (m, 2H), 2.15-
pi per2.00 @ecas, h@syl.got (e, 2), &39hMi20émsgH)i IRNS (ES1), sitzansd (v ).

1H NVR (400 MHz, CDClI3): 8 208.16(d, 1H, J = 2.2 Hz),

7.64 (dd, 1HJa—87Hz b-23Hz)664d1H

J = 8581"}!&?“9 :71, 1}@ lﬂethﬂﬂhylﬁ({@ fBJOF‘E?‘ (methyfrulfonyl-dn  4H)

2. 80 lzpbfemf '}Owew)ﬂm'&ﬂ%ﬁ%ﬁ‘fhﬂ!ﬂy ate) g5.1.70 (m 2H),
1135 (s, 1.30-1.20 (m 2H); LRVS (ES!), mz

371/ 37{%5({ I\/H—|) Step 2: The title conmpound (0.39 g,

93% vﬁs pregpared as a white solid from]|4-

(et hy [ [

mml ), 1,1-di iyl et hyl 4-{[ (5-

25br ono- 2- py1 B nyd yIwet hyl ) - 1- pi peri di necar boxyl at
e (0.35 g, 0.94 mmol) | (5 nL) and Pd(PPh3)4
(10 nmg, 0.01 mmol) in DVE in a manner S|mlar

i TR T P LI e

BwhiteHolid frdin BAmetthylsdifdnyl)pheny@bdonitzagid 9.62 1, 3. a$ mirid)), 4bromo-

J =
= 6.3
‘m Zﬁrg&%ohgaé?ggm éé")z:w :«1%%6161% m@'&ﬂd PCRP&%L%S(Y Hg 0.03
(80 omnol) in ME 1782'@-)6’}151‘ mopgper siigqydo Fgg‘lge 1, ezp 144 IYI\M;%OO MHz,
Exanptecifys 7.68 MetahyJ £8.8Yz), 7.69 (d 2H, J = 7.4 Hz), 7.40-7.30 (m, 1H), 6.80-

pyri ot g et B sl R et . o

Step 2: The title compound was prepared as a white soisd from 2-fluoro-4'-

544- (W@)eglugwg%hgw WHlg 8ok tndi) wobm.:fwnaﬁérhémar@no 21

hl d
2L . ihmel PRI D & PSR L B g PEbRg B ioropy
4- [ ( (adodichmmtylyd ©120fg08uph, )ortaanyidl) in2+BY(2 mm inyal rhaway) sireitain jo

1- Example 1, Step 2. The crude product was triturated with hot hexane containing 1%

of MeOH fo give 20 mg of the titte compound as a white solid. The filtrate was
purified by chromatography on a silica gel column eluted with 3:4 EtOAc/hexane to

30 give additional 0.34 g (overall 83%) of the title compound as a white solid. "H NMR
(400 MHz, CD;OD): §7.99 (d, 2H, J = 8.3 Hz), 7.76 (d, 2H, J = 7.4 Hz), 7.50-7.40 (m,
1H), 6.90-6.80 (m, 2H), 4.20-4.10 (m, 2H), 3.91 (d, 2H, J = 6.4 Hz), 3.14 (s, 3H),
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pi peri di necar boxyl ate (Exanple 70, 0.36 g, 0.81 mmol),

1, 4-di oxane (16 nlL), ether (12 nL.), 4.0OMHCl in

1, wodbmwamee2 (12 nl) and 2M HCl in et her (12 mPCY/UST0H86434
manner simlar to Exanple 66, Step 1. 'H NWR (400 MHz,

ngo@eo ﬁﬁo (%ﬁzﬁlg’z 1B, 95“81m 1#) 596"4)80 (r‘ﬁ 2, @53'(]_‘29“3' 1 595 £20 (m,

(d, z?H) LM (50 /2 53(""’6“394 (d 1H J = 8.6 Hz) 4 28
(d, 2H, J 6.1 Hz), 3.50-3.40 (m 2H), 3.14 (s, 3H),
3. 10-E3caﬁ®(en7{0: 2149-DiniatiyPetRy| H({H[4-Irhthyl2ulidnyDpigHyia2- 2H) |
1.570-gyrigmypxy2mpthyll fRiidefidiBleparbaxylate 47 (M+H) . Step 2:
The titl e conpound (151 ng, 98% was prepared as a
white<sdl i d 544-

(et hyd'S nyI ) phenyl] - 2-[ (4- pi peri di nyl met hypoxyl pyr
i di ne di oride (0.15 g, 150.36 nmol),

di i sopropyl et yI mne (0.26 n., 1.43 nmol), and

i sopropyl chl € 1.0Min toluene, 0.40 ni,

0.40 mmol ) in a mannek_swnibar-to Exanple 66, Step 2.

1H NVR (400 MHz, CD30D): ag. 4 (d, 1H, J = 2.4 Hz),
8.10-8.00 (m H),786((5PZHJ: é6.92(d

1H, XFter §. gscplgt)on ol Ndgc-4- pg@r[taipﬁmeﬂpzbnol(aozglﬂi mn@p”n QMSO (2
6.3 hﬁﬂ),waéaa&d%rd@vls(e%agthﬁpenéforﬂﬁ NaB, (6B Yispetsi@Oin Znindbd] &1, 0.27

ﬁ? ]78 m@o é@ﬁ)](%% %ﬁqkﬁ]ﬁ 8a% sgi%d zﬁ Fpnbt?%l tgr%pe]ratar% for 1

5 Et Hyrhez39 xm(ug@zmscq ‘ffetwuwmmwywﬁggqol 2-agypiantli ny |
Lloxy)tgiﬁﬁé?é(thﬂe aﬂa‘@éd&%h g B libiMopyHdfe 0E12 §%.780Mmdh in DMED (4

t
B (ot ARk BrRSE ISR oo 9lion e ¥ FUTSAE FEERT ) ox
y] py rterdperatur dvgiigbt; péLoed id evaleExizamExtactad wiBt PAQ, THe. dt@anic

91570 e'iﬁa Hv S@%g’%% énueJrln¥|d?i¥5 bV ﬂl'a%?ﬁ) fliBred;, emd’(the filtrate
i) s C&E@QE@%‘H"O q@@ﬁmu% hruisang hsheld e e g Pt was
over rjugiidd byAhtoRiatogephy &tBENa(gR1 dlumniekstedelidets EtdRe/hexane to
:neif tﬁl\%nl JH Sg @H‘?Zoﬁw g %S%%ISﬁylglt § Q o-%ﬁ*rfd‘ﬁ@éoqg}ﬁ%thgﬁ
wat erpipsaidinecidedylain ds a wbith$old aftes SWaQIn@xH Nt €80 WiHzCDCls): &
o5 0416 ?ihm 90@2 nﬁ! B4 QRN LXBIAR J 883 Wap Bed vk = 8.8
br nel-’l )dr64e(d 2H = 8.8 Hz) 420 4.10 {m, 4H), 2.80-2.65 (m, 2H), 2.00-1.85 (m, 1H),
1.85-1.70 (m, 2H), 1.45 (s, 9H), 1.30-1.20 (m, 2H); LRMS (ESI), m/z 371/373 (M+H).
Step 2: The titte compound (0.39 g, 93%) was prepared as a white solid from [4-
(methylsulfonyl)phenyl]boronic acid(0.23 g, 1.13 mmol), 1,1-dimethylethy! 4-{(5-
25  bromo-2-pyridinyl)oxylmethyl}-1-piperidinecarboxylate (0.35 g, 0.94 mmol), 2M
Na,COj3 (5 mL) and Pd(PPh3); (10 mg, 0.01 mmol) in DME (5 mL) in a manner similar
to Example 1, Step 1. "H NMR (400 MHz, CD;0D): § 8.46 (d, 1H, J = 2.7 Hz), 8.05-
8.00 (m, 3H), 7.86 (d, 2H, /= 8.5 Hz), 6.92 (d, 1H, J=8.6 Hz), 4.21 (d, 2H, J=86.3
Hz), 4.15-4.05 {m, 2H), 3.14 (s, 3H), 2.85-2.70 (m, 2H), 2.00-1.95 (m, 1H), 1.80-1.75
30 (m, 2H), 1.45 (s, 9H), 1.35-1.20 (m, 2H); LRMS (ESI}, m/z 447 (M+H).

Example 71: 1-Methylethyi 4-[({5-]4-(methylsulfonyl)phenyl]-2-
pyridinyl}oxy)methyl]-1-piperidinecarboxylate
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filtered, and the filtrate was concentrated to give

the crude product as a light yellow solid. The crude

pr weeods/omeas: puri fi ed by chromat ography on a FCHUSHOYEH434
colum eluted with 2:5 Et0Ac/ CH2C12 to give 0.114 g
(66% ofy the t|tIe conmpound as a white solid. 1H NWMR

(400M§z 58.39 (d, 1H, J = 2.5 Hz), 8.20 (bs,
2H), &0 102HJ—83HZ)782(dd,1H,J,:
8.7 He, 7.70 (d, 2H, J = 8.3 Hz), 6.85

(d, 1H J —85 4,81 (bs, 2H), 424(d, 2H, J
6.3 Hz), 3.08 F\EJ:%).OS 2.85 (m 2H), 2.55-2.40
(m 2H), 2.20- 2 05( -1.90(m 2H), 1.45-1.30
(m 2H), 1.19 (t, 3H, J = .5 Hz); LRVS (ESI), nlz 453
(M+H) . 15Exan‘p| e 73: 1,1-Di rret hyl et hyl

4- 1({Hdgh.(ap 'tlﬁfHh!foﬂﬁﬁh)smf?qye%ﬂlpéﬁﬁmylmethyl Yoxy]pyridine
pyrldlnyl}ox eri di

St ep djhyd l_pclilor eﬁ%’?%?i ‘Vﬁ)ytra)as repared gse g ?gh?)%%w iled frow'}/1O 1-
4-o [ (dmethyiethy 43¢l (raithgietfooytyohert Ry icidyjoxy)methyll-1-

20p: PSEHRERAANE P, 636 00 8 1H0Na5 REERR! BHuT Sier
9 4. @2 Mg |OM HELIBhA-dipxpRedd? My wr?éf Héﬁ%rﬂhm“% )in 2 regpner

?TTF: )S|rﬂigﬂﬁtotﬁk%ﬁp(ejﬁﬁz§teﬂ1 1 RUR0D MIHZ, :EDI(DIE_)( Szagma,)m, j{ =25
ollo I r Z r e 9
0L Bl 40T R, RO D 2028 2 5on B
Exanps.€H2), 6.94 & 18. J 4 816 YR 42800 2K = 60DE).)50-58) (04 2(1h 3,14 (s,
1"') §H)2351(73 é@};)( rEH) 22“9&2 ?55(411 29) é 1%@ 0(5'nn ﬂlri) L 7611 %3 k. %H)

1 és HRM%QE%') P 3471""21'6)(5 1 35 1 20(m 2H) LRVG
( ES1) steprt:z TidXile CbhpHund Btoe png?. 98%‘]1&& prépassdcasrapehite @ olidets[4-

re
?m?%%gwgﬁﬁlgﬁ WE%@] Zsy[rﬁy%ger{drnylme hg[)cg(y]ﬂsrld A&? déhydrochlonde (0.154g,
m®| )0 SQLm[[ma,ug@qprﬂy@thM mmg.((i?q @L, 1.43 mmol), an |sopropyi

chl or gicRoreifatet oW ih @xEheEL 4Dy 0 LoRhrRY ih dinteaer ey lodExample

b RPEREF 1 OVS) B REDU 2GR THra ALeh 36900 (m

m Xt usHe, e (dh2ateds.aHzB6.9Z(dinber = B2 Hzh ¥.99-480 (mhéi), 4.21 (d, 2H,
cool e&’ g%ﬁ'z%%d(ﬁrﬂﬁﬁf §t1!4“isesg?ﬁ@o%>%r(ﬁcir¢)d2%bho m, 1H),

Et OAc extracts were
was het %1 B (yHer 1. 3% 2he. 8Hy |L5H'Sd§g'r) MEIEHAH | tered,

and the filtrate was concentrated to give the crude

SL??? f’% @1 X?ﬁ?&yg% E 29, é‘i gﬁh@ I?r%eﬁ‘lgggﬁorw }BQW] é’W‘ldlnyl}oxy)methyI]
~§
10)
®
N o’\o\] YN\
o5 'J\)\/

A mixture of 5-[4-(methylsulfonyl)phenyl]-2-[(4-piperidinylmethyljoxy]pyridine
dihydrochloride (Example 71, Step 1, 0.16 g, 0.38 mmol), 2-chloro-5-ethylpyrimidine
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silica gel colum eluted with 25% Et OAc/ CH2C12 to gi ve
the title conpound (0.44 g, 60% as a white solid.

11wto Nbdr7¢s4D0 I\/Hz, CD30D): 68.36 (d, 1H, J = BIQUSEPOy/086434
8.18 (d, 2H, J 8.6 Hz), 8.02 (d, 2H, J 8.3 Hz),

7. ?2 J{g)dl ?764gmo|?an§ dﬁi&)i%ﬂ %91 of F?moé"u'\ C%O’N 3 ) 8«3§degassed

6.3 mgrgedgmtj]g\lz(agd hegtgd at 5049 ovqnlgtg Nﬁar Hfl\i@ L) ys added,
( m  Litp reabtidHCnidiu I%des mbatgh'l)at 801°CA6r tivs day@H) he hixBbe WaBiowed to

1- I\/Etg%ﬂtg H"I)?'en{tﬁ %rﬂtﬂr tteh ?s(i\qﬁl_%%rgl ts-ueH\ %%Q@éﬁm&éd with
10pyr EtfiAay W}l@wr)hmﬁ i@yga]“CPXfrﬁob‘é?ﬁi waﬁe«tu#fb@m diied orgy BlapSOs.

01,1¢ IQ\'éﬁeﬁr‘Mh@ﬁliﬂé‘tb was concentrated to give the crude produc:t as a light yellow

o b e IR B th i LS P

o 132¢lgted QitB2:5 FDAYCHERE td Bide 8304 g E56%) f tE-E) @mpgmd@)s 2 white
TFA ( QonﬁQH'F}MR YR8 wg-i%déﬂci s5Rby, SAl KL b @WZ?QQORB@ZH% 8.01 (d,

m xture was stirre ent teggerature ove

THB. oRBolet § Rl & (G0 i 2 2. em B 66 1040, 2ol ecd ). 6.85
pr essw e, JANES HeR U@y Gos\\ais), & 24k 28] yeel3iHa), @}62@ 2HY 3105)2.85 (m,

The sgl u 0 [
e L R S Zﬁ? Palimgh. 119
addi t {to, dF 7A.Sidpr Py (EH) m‘zo‘f5<3r(Mh*t’)e (1.0Min toI uene
200.36 nL, 0.36 nmol). The reaction m xture was

alis OWegarhle Wa T IDdmatkble iyt 4y (@8R MatHyTIsIfoRyIphehyl)-3-ed

for 2plidihyipRyrhidtmietpipblidinédatifoylateshed W t h wat er

and brine, dried over Na2504, filtered, and the
filtratePwas concentrated to give the crude product as

a |ight®yetdow solid. The crude product was purified

by chr8 f@ appy on a silica gel colum eluted with

9: 4 Et OAc/ Hexgne™ to give 0.12 g (93% of the title
25compound as "8 ,* id. 1H NMR (400 I\/Hz, CDCl 3):
68.40 (d, 1H J = 7 Hz i%d 2H, J = 8.3 Hz),

8.01 (d, 2H, J = 1H, J= 8.8 Hz) ,
7.35-7.25 (m 1H) 492(S@pt , 1H, J = 6.2 Hz), 4.23
(bs, 3kp,1: 3,19methyle®id, 4-{K6chi6roB-paridiinyI RxQ@ethyg}-13H)

2. @5 i)rpgrgj r(e%ra ate 8@)% 54/9)%,??{: g%llé)d as hwifle dolid FofnB-chloro-5-

30Al t bydigppyyiding % 3 4& dlﬁlrl?g{s Boc- 4—plpend|nemetﬁano (1. OI_?; ‘451 mmol)

[ 4- ( Mahdph.s4l OB, 51ph:eayin]Mr(amm(:) falined 6P dik@prgpyl 0. 84

4-{] (éz%ddca;bo%tgydr 041 ( 451 inmopw 'HF %mL) mearrp nre]:gsc,:némrl réo
xy| at Ex¢mple pitew2.a'% NMRB@@MZ@CQ%) SB&4 (@ 1), 285@’ 15 (m, 2R},
0. 2)%0 EI%'4)10 fﬁﬂnk éﬁﬂi vyt e @Mﬁzf,é 8612)70€(md2r2)|\/b b62 G6%m (),
PdC12(1|:8|5r}|-7§)(§l %@@1 ﬂ%(s 8'9)6)?7%?&&0)(%%‘5'2 'ﬂé‘g@%’ﬁrﬁ‘g 327 (M+H).

r eact iSmp 27Tt tileeconpputtegagsashraiyaiawhite sblidNRmdad heat ed

at 80 t -
and ai ey rSnPpneBRriRciiois o fbn CERRERH Ao
wat er Cb‘ﬁ@'%wﬂﬁ'éylﬁ’ﬁldm?ﬁé'}”éﬁg’ﬁ?'ﬁ"i*,eCPfQS»”é’l"atQ/\kQé“@r 1-88 MgpBr 2M
Naﬁs%azémal 3 a{wéind m(mwﬁg)z f0.12 g)at BMREE0 rGI0N TaA teaatioadnittore was
give th teg at%gqc ger%tfor%% Frluerkl) Ego tg anbgnt temperature, and extracted

with EtOAG (70 mL x 2). The combined organic extracts were washed with water,
brine, dried over Na;S0,, filtered, and the filtrate was concentrated to give the crude

84



5 The crude product was purified by chromat ography on

a silica gel colum eluted with 25% Et 0OAdCH2C12

f oWoows@7doz trituration with hexane contai ni RGT/18808T/086434
MeOH to give 0.245 g (81% of the title conpound as a
whi t epr&RJH é% ‘a g(ray soli@mrtﬁie%%duét wis iBUTRE BY bigtbM¥tography on a

hyl
1O|[03(/|{r§"'81"‘ A5/ PHme ﬁgvrse}%&%pfﬁétﬁﬁ%ﬁfcﬂa% th aive e Ml emeNsd Qg o
NyO 1609,) 96 @ Whilts sofid.s NVMR (DOHZ CB-OID Y6 8136 pd; N HAY A R.9(HE), B.18

i 54;!:;;‘,’0&6?5 BOF (35 419 P 15 SR, Y b B9, 1,

t enpet &b teel =29 HHlet 20h 19 (np @HN3A0H e?"wés 63 Hi7), r%'b6 (sofH). 2.90-
30 manH @s eHivas o SidoyhethWrd®h 8 enieagHe.cf. B v {h 2H
et her.. 'Iiﬁ{s )A@n'g ;ﬂéﬁ_@ggm c ext pgc%mwaseqwaggﬁed Wi th Gnh )
briné—“ﬁﬁ filtered, and the filtrate
was concentrated to give crude sulfide as a col orl ess

0i | . Enfample Td & -Methyiethyl 4 - di(metiivisatfonphenyilbhe (120

9 ayidipygoxmathyl-winesidinecabordateni) fol | owed by
Oxone(r). (7.80 g, 12.7 mol). The reaction m xture was
stirredrat 20 anbient tenperature for 2 h. After nore
wat er ded, the m xture was extracted with ether
(200 m) Ac (150 nL). The organic | ayers were
conbi ned and ed with water and brine, dried over
Na2SO4, filtered, aGn filtrate was concentrated to
gi ve the crude produc o [ ht brown oil. The crude
pr oduct was pur| f| ed by c gr aphy on | SCO silica

col umm (9 E Xxane
Ol DDty o (f@etk'!é%ﬂf@‘ryﬂ)a'?ﬁnz'l SR e
of 5-fisevitmecarbokyrEt kyrémadd iy Expypie o, Bd 329, G30vhinblewas

HgtJ) dtgss%fge{\ig?l-&éﬁg rﬁ@z TFML) @% azjgeo(lgfthlél%luttan a?(?i'hg
iU asiggited 2 appiest tergpgratureravemigts) The exgess 3 pbeH:Cl
S,I[VIEH)(WGF? rerr;ov&ll ?ﬂeQTduced pressure. The residue \.ivas redissolved in CH,Cl»{9
- S on - 3- i di. [
2o Broue SR N et B Y Eog Gy MBSe SRAEAthe 1.
( 0. 34mig),wa@ ad@ednfolidved tﬁ.algdlty:pr(pfg‘.opropyl chloroformate (1.0M in toluene,
5t hysemlL fo%vrh&&y thﬂ'r@&tlérpm%reQwaszallg\QedTWa}m to2dvhbient

(NZZgggmg,;{g,ar oo e oot R RECAS: wafh in Wiiecore

cr udebripey oznhed bvanmazscm filtared) ad the fillhatd wis @iA2€iiAled dxgiveethe grude

gi ve rng Ii )9%@3% psoq'd[ @ﬁe Tri ehprodLlct was punf‘ ied by chromatoc?raphy

(et yridi ngy eno br own
1H R g aw;@ QR)I-‘E’ um @@G@gxa"m 9"’690 A9 (%) pHhe title
Jog 2oofnpblénd as@ va@te(sd@ 1|-ﬂ-NMR\I&)O:MI82 T 0dz,): sBxo (. 21, Wz)2,7 Hz),

2. 85 ég“(“zﬁ* Jy 83 2)58 E@d 24, -278%%2) %'?4 d 1|5|v2 %&E%}) 7.35-7.25

iz 260 1EMeER (s8I o, 3= 6 PHiz)14.23 (85, @dhﬁcﬂ?rﬂd& 20, 36.3f12). 3.08 (s,
759 @Sy F’% §9@§r€%—|§lsz 1%-1\’\455 e 1RQMig 1f§08m2é|4)61 40120 (m. 8H)

(nethylsu di nyl'l phenol

mmol )ER WB‘&"&'Mmtﬁﬁérﬂ%aHherret hanol (0. 239, 1 oo mol )
asdl F)M&Fhatlﬂa ptdpagatiot:. RQMatmls)ifonyl)phetkyilbGomit dcid ©L17@nwed4 bynol) and

diiso 0 r

i n TH'D:m%§]¥I n,ﬁt_r?éi hg)ﬂ)nn%-% rﬂ%?l?#x?]n%ﬁv@ﬂ @3)%'/8'?31@% Wgﬁé S)repared
2" 1pes INERNGEID!. B142, - 62800370 HEOH e(emite Wi PUE g L) and 20
Hz) , IQ;Q@O@& rﬁLde Thd Hixtwdéwas Segdsddd.witd b, tRendPddT RPB), 180 mg, 0.07
(d, Hz), 7.70(d, 2H, J = 8.8 Hz), 7.08(d,

2H, J—88Hz) 4.20-4.10(m 2H), 3.92(d, 2H, J =6.1
Hz), 3.24(s, 3H), 2.90- 85



2.70 (m 2H), 2.10-1.95(m 1H), 1.90-1.80(m 2H), 1.46
(s, 9H), 1.35-1.20 (m 2H); LRVS (APCl), mz 469

( Mwzposie®Exanpl e 76: 1, 1- D et hyl et hyl PCT/US2007/086434
41({642-f| uoro-4- (et hyl sul f onyl ) phenyl ] - 3-

pyr . qq,ﬂeﬂgwmg@tﬂ%%a&omﬁé Hhd\ &8s % Ydidvih AYiha hbald at

4 { [ (9@ “Grienfd ﬁ‘eﬁw?l‘aﬂ tﬁf@@gwrﬁg@rﬁwe) and diluted with EtOAc. The
20pi pﬁmwmmmt?‘aﬁﬁer(ﬂed 88negand 8390rgavisiayr epadied asr Na;SO,

a Ilg%rexelnlg%wﬁﬁ%lk%\ga @ggngﬁteg O e 6 BYOL QR S ww@n solid.

(0.5 |nene ano
9,5 2. WP crudeipyodagtavapRyiiied by Worgafoqaw aeoilliFa el C?*Hrﬂ" etu?d with
m) fakd @tmd/cwc@fou@m Eﬂturaaﬁaﬂﬂh@@ﬁda@cy.htahﬁg (. BRROH to give

94% nner simlar to
n‘pq2 %4%13 (%L% ﬂfq'"?ﬁ%m Wﬂ’\}\%% rTgurl fied by
chrorrat ography on a silica geI 25 colum el ut ed with 5
to Z%ﬁp@ﬁd hﬁ%@ﬂﬁ‘éh |éthbl 6 00ethliguis 6 8. 04
(s, my?pl%ﬁlg} hy -1pi glld‘dl:)rboZyliﬁ 05 (m 1H),
4. 25- (d, 2H, 61Hz)280270

(m 2|—\|)02 05- 1. 90 (m 1H) 1.85-1.75 (m 2H), 1.46(s,
91-1), Ibs 1.20 (m 2H); LRVS (ESI), mz 393/395
(I\/H\Ia)o \ 2: 1, 1-D met hyl et hyl

o[@’ fluorophenyl) - 3-pyridinyl ] oxy}net hyl

)-1- 30pi peri & pe ate (0.23 g, -90% purity,
429% was prepared‘gghgiiﬁitg solid from

(4- brono- 2-f 1 uor ophenyhyboroni<g acid (0.30 g, 1.36
mol ), 1, 1-dinethylethyl 4 {[(6-

br onostdp py A isélitivonl of 2%yi|va@itdpylidinel( @i gp @ 22 eimudidal e X 14 at Jevas

I(Dgcif %Bﬁj ﬁ"é%g@m tRon&%H@Wﬁtﬁﬁg,(g%% 9 ﬁ@t amblent temperature.

méin neThe redqtipn axiurewaseirpd Br 34 mingtespvas dﬂqtﬁ'éWﬁ*&f %ndu thgn exiracted

WlaS PWiH dihe® dTIRY coribirRBBEREIE aRhibt \M‘a ashibd Wilebrpe) drie® busiNa,SO.,
elute

cDCl 3 teregsal‘ggg%&tat%ﬁgs{ hen)c(grgr%tsizd we quq)% "'3%%%@‘_% bolor oil. The
7. 72 ¢rdde slide Wasdl&o@eﬂ-lm)acemnasma ng@arqmwaszfqpted W|th water (50 mL)

g iol—é c%\%(jrl% O]:SBe@ (4' 835 fo. 'ﬂ-plm@m Tl?é")eact%n Mkt wag blirred af

12@0-gm tgg(t Fﬁmpgﬂture %nhé F%er rgq%ﬁ (\?vgtfr was %Jyfg ]t%_e?ﬂnlx%;ﬁ was extracted

LRV ileSther (2002n14 6bd BEAc(NEH)L). The organic layers were combined and
washed with water and brine, dried over Na,S0y, filtered, and the filtrate was
concentrated to give the crude product as a light brown oil. The crude product was
purified by chromatography on ISCO silica gel column eluted with a 0 to 45%

25 EtOAc:hexane gradient to give 0.54 g (54% from 2,5-dibromopyridine) of 5-bromo-2-
(methylsutfonyl)pyridine as a white solid. "H NMR (400 MHz, CDCls): $8.78 (d, 1H, J
= 2.2 Hz), 8.10 (dd, 1H, J; = 8.3 Hz, J, =2.2 Hz), 7.98 (d, 1H, J=8.3 Hz}, 3.22 (s,
3H); LRMS (ESI), m/z 236/238 (M+H).
Step 2: 4-[6-{Methylsulfonyl}-3-pyridinyflphenol was prepared as a brown solid from

30  (4-hydroxyphenyhboronic acid (0.34 g, 2.40 mmol), 5-bromo-2-
(methylsulfonyl)pyridine (0.54 g, 2.29 mmol), 2M Na,CO; (15 mL) and Pd(PPhs), (25
mg, 0.02 mmol) in DME (5 mL) in a manner similar to Example 1, Step 1. The crude
product was triturated with 1:1 CH,Clfhexane to give 0.45 g (79%) of 4-[6-
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Step 3: A mxture of 1, 1-dinethyl ethyl

4-(116- (4- brono- 2-fl uorophenyl) - 3-pyridi nyl]

oxwomidshiyded2 1- pi peri di necar boxyl ate (0.214 g,P3/t48007/086434
mol ), nethanesulfinic acid sodiumsalt (71 ng, 80%

0.55 [ T | i I Ay

0. 05 kR S dfudnbo T o Goftas iwidpg ke Blaso-auy

M) va8B @etiiisseti(d. phiried2 Wik H-3NKdat 4ae&t3tr da= 2.2 6iz)c8.02 (4,

IOV 484, 0y-= sTRz) 84 er@l-iV.\ﬁS% Qﬂeit e@otdgzﬁniﬂt gBtHzt) 327t(s O:laH) LRMS
enpe poured into water and extracte

W th @?éﬁd‘.ﬂ%ﬁg m. ned organi c extract was washed

Wi & h Siep &r Tiarde borpaind (.34egl 76%pwadNa@B@4 asfa Whitersell fraangt6-

the file h{z%&iﬁ)ny}?? pﬁ%ﬁﬁ%@ﬁ@?@% 4.9 (@'rﬂrﬁol} %&[4Uﬂ€erldlnemethanol

duct ude
D oar (028 8a1 By M SHACBE KGR 'Tho el TR (881 Pladpy
el ut edlisorégyl %%ﬁb@&@le@ﬁ@@@%ét%) 1l rar@ol®@ . TH Fr(g (.28 %) maviner

tcggo%lrtnlllaét x%%n%f(le S%ﬁZa”yl\,gl%Mﬁg%AHg C%?DE%O%QQ‘IW 2.2 Hz),
71®0- 828768 ¢.MH, 345 8- 3Hz50 =(AH2)18410 Pa 18 B §1Hz). 7t7P((d. 28, J = 8.8 Hz),
2.9 Hzyg d42t2QrJe 4 06ymy. 28 ko (4. ﬂ@(sﬂg AbH, b . 6H£r) m (s. 3H), 2.90-

3.18 0-

2 18t 2t g%fmz;@s)?ig@ hp P lofa0 Bl s . 20
LRVS |(RESS JAPON a/z489 (MMMd)) . Exanpl e 77 1- Met hyl et hyl
44({642-f| uoro- 4- (et hyl sul f onyl ) phenyl ] - 3-

PYZ | %mmmmﬁbm&ﬂy@mw ARfeLPinsAd- Rtk ngfphenyl]-3-

i []-1-piperidinecarboxylate
44({611?13#}}1}0?52 4- e’met hyl sul fonyl') phenyl ] - 3- pyridinyl}o

xy) rret\h)pl] 1- piperidinecarboxylate (prepared as in
npl 8-76%x,47 ng, 0.10 nmol) was di ssolved in CHa2
re:ﬂed with TEA (0.20 nL). The m xture was

stirred atYa i ent 30 tenperature for 6 h. The mxture

was then cool & an ice bath, and
di i sopropyl et hyI am ﬁg@;o ) was added, fol | oned by
addi ti on of isopropyl P mate (1.0Min tol uene,

0.12 nm., 0.12 mmol ). The rceac ion mxture was all owed
to vvaa;tﬁpu 01, aMirh&hlethyd AREE-Bromb & pyadicypkyjmetag}-over ni ght ,

t i o r
58 oSt GRS U b M FlgBo i
conc eenarbdudroypyidine (PR 9c2 $mmp.d¥Bet4-siseridinempthancl (0.64 g,
br ownp, §'D||nh16l) ar-'l_chﬁhgpr(@ld macrdﬂ.ﬁbs) WarFII Y8 inf) fen‘bu@d by dusopropyl

o oncenshs b el g s 2 Myl R sHP e BLED st hRety
as a Winpe 5 6lep@. ThelimsidRalWeBGulifiad by Shr@m@@)aphseorea giza ge!
( EB 1&;& 5 Lg%i \ﬁnrl'gﬁo 203 @tgAghé&nég‘ﬂ HWR 8160 Uz cBE1Lf §8.04 (bs,

3 Hz)

4. 90- w>sbsm ﬂm : 8. ﬂH2)57451"§5((W1 THii4- 2511 10¢m(3Hy, 3-834d. 2, J =

(= 6. ls. Hzl)z),l 2 30&8'03%1 z?H)zz 021, %(ﬁ, 1$0(11m2502?9 (m, grbla aﬁ F({ﬁ)/(éi—l) 1.35-

m 27 3 m ;

(ES| w%”‘z Q%Sf}‘k’%éégb ri’gléx%#pﬁ i) 1, 1- Di net hyl et hyl

4- 1( {&452( od ttirpéthylethd Ayi{I§-(42eromo- 2—ﬂuorophenyl)~3 -pyridinyl]oxy}methyl)-1-

PYE | dbisHdinBOREKY XY D88 -] pukityPd 298w ad ioR6 G RE% Whd Solid from
(4-bromo-2-fluorophenyl)boronic acid (0.30 g, 1.36 mmol), 1,1-dimethylethyl 4-{[(6-
bromo-3-pyridinyl)oxy]lmethyl}-1-piperidinecarboxylate (0.44 g, 1.19 mmol), 2M
NazCO; (2 mL), and PdCl{PPhs). {85 mg, 0.12 mmol) in DME (4 mL) in a manner
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O Step 1: 4-(5-Brono-2-pyridinyl)phenol (0.25 g, 24%
was prepared as a white solid 15from

( 4wioasoxgphenyl ) boronic acid (0.60 g, 4.22 mEBIUB2007/086434
25d|brom)pyr|d|ne (1.0 g, 4.22 mol), 2M Na2003 (6

sﬁ] QHO(EgcaHbI)e 2@@9&3 g(ﬁPeh‘?fatérlaﬁ \Qas‘l-éjrﬂed Qf (Jﬂ?bn%rgé)hy Bna

toI uene nm.) in a nmanner_simlar

O n el o Elisg Mo S0GeE Aoy Bt NG 00 ML CDRkRo 8.38
(400 (MHR, JEDRG 1)), 7.587.868(nf, dH), 142 (d, 1, 2-2.8H2), 7.45-D60 {fa, 80)),

6 9 = 8
L o B8P e i P 9e (oot b S eisf 355 G 2,
s@p 2205-11951(m1wﬁt1r99+1eaony¢ 2H), 1.46 (s, OH), 1.35-1.25 (m, 2H) LRMS (ESI),
4-(0- [ﬁfgzggg[ MZH yr| di nyl ) phenyl ] oxy} net hyI ) 1

oy ¢ T A EAidi fﬁ¥ e T T e

1.0 mxm}lnjethyl)ﬁ&pendinegnamexylaie (Dete tgh @.AS Mm©e0. rﬁ@@aneﬁultﬁ’nc acid
][mol )soal[]rq sg)!tf'g'ﬁ) n(9088°7 S]THQOIZ’:IE&%IME 1T 0(06 n[fﬂ"tal& Cul (9 mg, 0.05

11 sopro azo ar no

X
0%y, f&"‘@ ?ﬁﬁ’tﬂ H (ﬁ"‘FH O?B“WH_))'" PMS Q(ﬁéﬁiﬁwa%f’?ﬁaﬁﬁd pisged with
Exan‘mlzeand heﬁécﬁaﬂ 120 °Aidr 3R (HEORixMHzwas@otled o anfiBerb Rmpsrature

ajl"ldgv% Em%.!recﬁﬁ vgater aﬁd gxt%ged Wéh g&ﬁ "I'h%gamtﬂneﬁ oggaglc extract
wpsz\@slzredmth(vmtergpg bring, gisd@verNaS &!te@ed43rpc§tpe filtrate was
2 85 -cdndRtrétBy todie, the?—cr@éia’ O&Qt 498 yelibd solid. 90 drudDprbdict was

2 AR romalberEly' S e Bl i LT 0L 205 CFec

80%) giweb2rrapEB¥iotike tilevainpeurd @k iadvhite eatid 1'HINMR (400 MHz,
di met &y, 5'%40(01 ! J“3don] 810 ( 79077 m3HL750(dd

4- 114 5-bro en
e A —ef é@amooyc}qez b Er AE (. 3H)
aci d =god2 wng aH$, 2(18-21@9m, 804 .96-130 (w1aM)) 1.46-@r @) Neo-4.24 (m,

0.06 nmol) and NaOH (5 ny,

g%z%%w?%‘)d%ﬁs%%ﬁ%} in a mnner simlar to

nple 76, Step 3. 1H NWVR (400 MHz, CD30D): 69.05 (d,
1H ﬁ*am!ez'f?Hﬂ)r ethylsthyl 4:H{6- rﬂuow-ﬂnﬂhwswnweheny!i 33
Hz) , er@gyt}axy)rgﬂhyutpuger@quﬁr owlyg (d, 1H, J = 8.5
Hz), 7%6(d 2H, J= 8.8 Hz), 4.20-4.10 (m 2H),
3.93(hg'2H, J= 6.4 Hz), 3.21 (s, 3H), 2.90-2.70(m
2H), 1 95(m 1H), 1.90-1.80 5(m 2H), 1.46 (s,
9H), 1.3 ~RONm 2H); LRMS (ESI), mz 447 (M+H).
Exanpl e 7% 1 hyl et hyl 4-[ ({445- (et hyl sul fonyl) - 2-
pyri di nyl i pheny} aXy)yfethyl] - 1- pi peri di necar boxyl ate P
6 10 The title conpou Oonyy 91% was prepared as
an off-white solldfromlzsl i met hyl et hyl
4?5({445 (met hyl sul fonyl) pyri di nyl ] phenyl } oxy) met hy1l

MR e -
mml )‘P LB quygf‘ g Ct?r%v)lor?ﬁ ( %F onyl) pﬁényﬁg pnydmyﬂoxy?methyl] 1
piperidinecarboxylate {prepared as in Example 76, 47 mg, 0.10 mmol) was dissolved
in CH.Ci; (3 mL) and treated with TFA (0.20 mL). The mixture was stirred at ambient
30 temperature for 6 h. The mixture was then cooled to 0 °C in an ice bath, and

diisopropylethylamine (1.0 mL) was added, followed by addition of isopropyl
chloroformate (1.0M in {oluene, 0.12 mL, 0.12 mmol). The reaction mixture was
allowed to warm to ambient temperature, and stirred overnight, then diluted with
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15(4 nlL) then diisopropylethylamne (1.5 m) and

i sopropyl chloroformate (1.0Min toluene, 0.16 nL,

0. ¥® 26680910692 n a nanner simlar to Exanpl e 74.PCTHYSHNNRI86434
(400 MHz, CDCI3): 8 9.12 (s, 1H), 8.21 (d, 1H, J= 8.3

Hz) . Bofld Whehettithdvater Bndorie) dried -o9¢ NatkO,Likereli, andBinfilirate was
EI_Z é Féjngegaggtgqto(zq;!? tF']QZ‘I:_—rI)"?é ;ggcg%? %soa4ligga)rg\§ne gothgt th]_'r;'?de‘]%(.?%t was
(s, 3difiecthySBromatb@raphy oréBilicaziel@iutnnout¢dyithiagps EtOAC/CH,CL, to
3—1320( a%% n(%zoﬁgﬁf'_ne tlthl. cgrﬁpéuna% Mhwhitd Bolia DR ﬁ%b)\d!—!zm z
5-%t HyPOR){oAA0 (e ¢ rr@tﬁw‘;}lf)s%?q &Y (. g P12 72 By a7 190 (dd,

} OXy)fFBUI%/észlf,,&l Fxend)dd ook Bo i 1H),di.25e4. 85 @B 2H), 4.00 (d, 2H, J =

t.h h
i (( Bl 18530 RAIN 3 ISR T PN ey 140
]-1- P2Qler. Bd) hBEarBSXyat® (MHepared as in Exanple 73,
Step 2, 0.159, 0.34 mmol) was dissolved in CH2A 2 (10
Mg . E)Faﬁqu:a?& 1bimetaietAddE 438 néth@siforiyl2e was

sti rr;ﬁﬁlmﬁ'ﬁ}l]ﬂien@l}bkﬁnﬁbthyméﬂdﬂfeeaﬁbﬁkylﬂeh An excess
of TFA and CH2CO 2 was renoved under reduced pressure

and the& esidue was taken up in DMSO (6 nL). Potassium
car bonate-tl g) was added, followed by addition of
2-chl & odl5-dt hyl pyrimidine (63 1S, 0.50 nmmol ). The
reacti on i xt was degassed, purged with N2 and

heat ed at 100~G . The m xture was cooled to
ambi ent tenperature apd pouped into 5 water and
extracted with EtOAc. \[ﬁoﬁﬁned organi c extract was

washed with water and bri rie ri ed over Na2Sso4,
filtestepli: &(bdBrome-2rpylidinypbensb®.26@n28hitwastpeapated agiaweite solid

t ll? Cﬁdﬁﬁ@ﬁh@ﬁﬁ%ﬁ&n ﬁorenil: b&ﬂf(} d@rQOWQZ ﬁ%dl d2 5- EB?onﬁprQﬁhe 1.0 g,

pr oduct hexane COI’]t al nin

of MO WO‘@;@%N@C@A(BQN@EW (Bmet> Ared 'i’«'f"f"@%%ﬁ%%&ﬁ& f%@of) in
a Ccr eramend (i inft) B mghneddimdViR E400QIM1BtepGDeIc3)t thebre8ctibD was

(9, i o, "ol igadt Al 2Pl 1o
Hz) , (i, 38) 7:36 &5 1(iny = 8.B)Hz) £.%ad,zawg=(8m HZ+9.18 @s.94);(LERMS (ESI),

55655%122@0/%5% 3. 08 (s, 3H), 3. 00 . 90 (m 2H)

2y Somg. LB neBif TR LrEr e s R Ry
( APCl piperitingcadinyl§thit0-D7 g, BB evapprepBad asla Whitehsplideirdmy #-(5-bromo-
4-( 1?@@?@ Mﬁgﬁx)@%eﬁw O %BQEPM&HO] #7235, 1.0 mmo)
PyT and PhsP (0 ? g, 1.0 mmol) in I%’HB {7 mL)I fgl(laoc\:rvae(rj by dliSOpl’Opy| azodicarboxylate
25 (0.22 g, 94%, 1.0 mmol) in THF (3 mL} in @ manner similar to Example 1, Step 2. H
NMR (400 MHz, CDCl3): 5 8.69 (s, 1H), 7.92 (d, 2H, J=8.8 Hz), 7.85 (d, 1H, J=8.5
Hz), 7.57 (d, 1H, J = 8.5 Hz), 6.97 (d, 2H, J = 8.8 Hz), 4.25-4.10 (m, 2H), 3.86 (d, 2H,
J = 6.4 Hz), 2.85-2.70 (m, 2H), 2.05-1.90 (m, 1H), 1.90-1.80 (m, 2H), 1.46 (s, 9H),
1.35-1.20 (m, 2H); LRMS (ESI), m/z 446/448 (M+H).
30 Step 3: The title compound (0.20 g, 80%) was prepared as a white solid from 1,1-
dimethylethyl 4-{{[4-(5-bromo-2-pyridinyl Jphenyljoxy}methyl}-1-piperidinecarboxylate
(0.25 g, 0.60 mmol), methanesulfinic acid sodium salt (0.12 g, 80%, 0.91 mmol), L-
proline (14 mg, 0.12 mmol), Cul (12 mg, 0.06 mmol) and NaCH {6 mg, 0.12 mmol} in
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OP 0 Step 1: 1-Methyl et hyl

4-{[ (6-brono- 3-pyridi nyl)oxy] nmet hyl }- 1- pi peri di necar bo
XyWwax200820¢6% 71 g, 58% was prepared as a | i gRCTESPI0HIY6434
solid from 2-brono-5-hydroxypyridine (0.60 g, 3.45

mml Jomdo @ Fnb%:h %tn@ﬁher similar to Example 76, Step 3. 1H NMR (400 MHz

(hydr ox pi peri di necar boxyl at

! XGRS 05 0lnji v A7 12, 630 GOU D Mty ThaRo 505 0
éo 922+g,;_3384ﬁz)n3ml 0d, #vn JEHES Q28708 )4, BR) J 98mdizhy.20-4. 10|()m 2H),
iiso y r
o Tl—ﬁéf@ by %Zq %ﬁ ﬁ%hggﬁgrﬁ-l) 25{?2% R %ﬁ%q ?géllﬁn g’ﬁz 190-1.80
2.5 1THINRE, (14@@ RHk 1.360@03y; 28 Q@ﬂsdﬁﬁllﬁéz A7WHY 36
(d, 1H, J 8.8 Hz), 7.15-7.05 (m 1H), 4.91 (septet,
1H, JEx‘anﬁﬂ&NﬂZ«b-Metﬂuyﬁ&rym-i(@(-m(n’éhi)y:suﬁoaﬁpﬂ, 2H, J=6.1
Hz), RerfinyRpHdiytfoxyPiipthyl-1GBperidd@canbotyite 1. 90-1. 75 (m
2H), 1.35-1.15 (m 8H); LRVS (ESI), mz 357/359 (MtH).
Step 2. A mixture of 4-nercaptophenyl boronic acid (1.0

0/S 8 mol ), 1- brono-2-nethoxyethane (1.8 g,

13 B (2.70 g, 19.5 nmml) in CH3CN 30 (20
nm.) was st'ﬂrr at arrbl ent tenperature overnight.
After CH3CN ~water was added to the

residue, and the SO|I d wys eol Lected via filtration
and washed with water t0 givey0.9 g of the crude
(40 & (et hoxy) et hyl ]t hi o} phenyGboroni ¢ acid (75% pure
by LC-MS). The crude boronic acid was used w t hout

f ur t hEre facempasad (58, 9 Bhkwasreparegastan| offtviyte solid from 1,1-

4- (0- &(ﬁetﬁf!gthﬁlHﬁ({hﬁ%@kﬂ?ﬁw&ylmg}mmhyl}%w ymethyl]-1-

DY 5 B Pt aae (eirie 5hES bt { BALay i TS m .o

( 45 { 1@-nflytehaitsopapiythlahine | Phetzhd sopropyl chierefounat(1208/ in
75tgm8hl=! 8. 16%L8@ 16‘%40) m almgﬁrtéaxmsm Exampze 74. 'H NMR (400 MHz,

oot oRPREBAT B3k SEALL HalT B 6l B4, 2y =684, 734 A, H,
nol ) = 8N H¥3 2084, (2, Ik)s.cod], P@tqzsé’;(taPh-S)JZ- 450z 21 (bs0AH), 3.88

nmol ), i Si I
Step & Sl T RPeoee 5 o ZaRp I Rdhogio s 1990211%0 m,
Hz9 , ?IH)BBSQGINEHBFU HRNBS EShzin/z 433 M+Hd, 1H J =
Hz), 7.42 (d, 2H, J 83Hz)730725(m1H) 492
( sept gkampléso:J5-EtHgI 2—{4#@6r[44m3@|y(sbﬁonﬂ)ﬂreny@ﬁ&yr{dﬁhyl}Bky)methyl]-
= 61-3|p&almy@py5i9mﬂ'he 2H, J = , 3.37 10(s, 3H),
315(t,2H 68Hz)295280(m2H) 2.10-1.95
(m 1H),01. 90 1.80 (m 2H), 1.35-1.20 (m 8H); LRMS
(ESI), 2 45 (MtH). Step 4: A solution of
1- met Hy| L N
4-(([6-(4.72- hyl oxy) et hyl ] t hi ol pheny1l) - 3-

pyri di nygoxy} 4 L peridi necar boxyl ate (0.19 g,
0.43 mmol ) in acetone|(1 mN) and water (5 nL) was
treated with Oxone0O (0797, 1.28 mmmol ). The reaction

15 m xture was stirred at tenperature for 4 h.
APPer nore water was added, the nmixture was extract ed
Wi th gyl %ﬁﬁhﬁaﬁy; Qﬁ@@ﬂ'(ﬁmeﬁ&&iﬁﬁﬁﬁmw}% ByRAR étﬂﬂ}-1-
washed t'er and bri he I ed gvg%é\l@ 0 4 ol) wass
fil teP'e%r'd"?%qum@tef(Pfﬁw%S\ﬂégafeﬁ'ﬁé M tS0-gt g
the Cdlsld:ﬂalepl‘rﬂdwz (‘esmi). IFAK{ @35 0lL) was atdded mdjdemp¢lm$jwa¢ stirred

o 1 BBt B0 0" FREeCATERPE PR o uraer
20conmpound as a white solid. "H NWVR (400 MHz, CDCl 3):
58.40 (d, 1H, J = 2.7 Hz), %0




8.12(d, 2H, J = 8.6 Hz), 7.98(d, 2H, J= 8.6 Hz),

7.74(d, 1H, J= 8.8 Hz), 7.30-7.25 (m 1H), 4.92
(swptzam,;ovom, J =6.2 Hz), 4.23 (bs, 2H), 3. ORCRASNTHSA
J 61Hz) 3.75 (t, 2H, J = 6.4 Hz), 3.41 (t, 2H J

Eéﬂzc)ed png%&ﬁ'é ARt égr'é%ld éméﬁal?enlu% if DMSO@% :faoilagsﬂm95

E‘a Yeationato {730 WORMIHCE. BIER B AHRIaB 51 2 SRSt Y UBRYIdnG (63 kL
- ([ ((ﬁfsdrﬂmblﬁ 2Ry escaxyaiduyd Wb ospd [naReo With N3and heated at
yri Oﬁyb) gyér |gﬂ§{l‘ﬁ%//%1éiu?ﬁ'§/ﬁa coo'eg kG 1enl? n¥p|e%iiuere a p?’o(are% into

205‘( ? Em{rw pragied WD EYD st e pasukifegieydansieaingel yagwashed with
g.\if ' %Mlah&)isarr}zeg&ﬁéawvér 0P Rkrdl, BELRE BRXY |w%§ @or(cgﬁftﬁa‘?%' t6 give
WwWith tg%?rgdetqow si?s:?rp @hzlﬁp\ﬁr% ihem_rudelpré% | |tur5%e% with hot
78 C.heldre dostainingdbk ofiMeiirte giva 8. 14 lgl (@R the titkacampgepnd &5 a

10C. And RRWSHh AN (6 ARE HYSAURadBHE.- 21182, 510 s,

Xt ur e was rac & O gani ¢ extr act
W@r e %Brﬁ@ﬁn(écﬁfbd(f S He0Md PH.bI $i8 Hzhlv i7é dp. def = 8-5 Hz), 7.35-

Na2S@425 (i, htipu©d-4.78n6, Hhe3 64 {dt prates svaﬂzp QI8 &) BHRBSJ-2190 (m,

ive e a I Th
o a2 APy aa R Oihe Og BNy 3R oG By 2. 11
gel dbBUnh= @bBurized RMS (APERH.41/@ 433 Bt+0idc/ CH2C12/ MeOH t o
give 66 ng (53% of the title conpound as an off-white

SQ! | CExamiple VA8 meb K !ch. IghényB-3°0
ﬁmal (]Qxy}ﬁlbthy ﬁh-:?‘grf(ih@dglag%ﬁylﬁ@ x?ﬁt yl!su y}d eng?)
. 7.49 (dd, 1H J a = 8.8

Hz, O—\Z;\9OHZ) 490480(m 1H), 4.25-4.10(m 2H),
399(d’ %1 Hz), 3.88 (t, 2H, J= 6.2 10Hz),
3.42 (t, o/

6. 2 Hz), 2.95-2.75 (m 2H),
2.15-2.00(m IH, Y. 96-1.80 (m 2H), 1.35-1.20 (m
8H): LRVB (ESI),

Z : . Exanpl e 83:
242- Fl uor o- 4- (et hyl suI “f only| hehegyl] - 54({1-[3- (1-nethy
lethyl)-1, 2, 4- TL)
oxadi azol - 5-y1] - 4- pi peri di nyl | @et hypoxy] pyri di ne 15

Step 1: 1-Methylethy! 4-{[(6-bromo-3-pyridinyl)oxylmethyl}-1-piperidinecarboxylate
20 (0.71 g, 58%) was prepared as a light yellow solid from 2-bromo-5-hydroxypyridine
(0.60 g, 3.45 mmol), 1-methylethy! 4-(hydroxymethyl)-1-piperidinecarboxylate
(prepared as in Example 9, Step 1, 0.71 g, 3.45 mmol) and PhsP (0.92 g, 3.45 mmol)
in THF (18 mL) followed by diisopropyl azodicarboxylate (0.75 g, 94%, 3.45 mmol) in
THF (6 mL) in a manner similar to Example 1, Step 2. "H NMR (400 MHz, CDCL): 8
25 8.04 (bs, 1H), 7.36 (d, 1H, J= 8.8 Hz), 7.15-7.05 (m, 1H), 4.91 (septet, 1H, J=6.2
Hz), 4.30-4.10 (m, 2H), 3.82 (d, 2H, J = 6.1 Hz), 2.85-2.70 (m, 2H), 2.05-1.90 (m, 1H),
1.90-1.75 (m, 2H), 1.35-1.15 (m, 8H); LRMS (ESI), m/z 357/358 (M+H).
Step 2: A mixture of 4-mercaptophenylboronic acid (1.0 g, 90%, 5.84 mmol), 1-
bromo-2-methoxyethane (1.8 g, 13 mmol) and K,COs (2.70 g, 19.5 mmol) in CH3CN
30 (20 mL) was stirred at ambient temperature overnight. After CHsCN was removed,

water was added to the residue, and the solid was collected via filtration and washed
with water to give 0.9 g of the crude (4-{[2-(methoxy)ethyl]thio}phenyl)boronic acid
(75% pure by LC-MS). The crude boronic acid was used without further purification.
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Step 1: A mxture of Pd(PPh3)2C 2 (0.42 g, 0.57 mmol)
and 2-brono-5- hydroxypyridine (1.0 g, 5.75 mmol) in
DVEO(22B/0Ai6Y2 was degassed with N2. 2M Na2CO3 (PEO/USROP7/086434
was added, and the m xture was stirred at anbient

Zegpeétéé B ﬁMfe%le%QﬂtQ({[@](ﬂHi ﬁﬁethoxy)ethyi]thno}phenyn -3-
r

ol RS BB TR B PP AR T RS RISIPUP 8 918 ‘s giipaiag oo 2 e
agai nyelipusdie tromi(4-f{2-4@etbmag)etiglithiebbhany! ) BOod: asidk(0rl3gh75% pure,

t hen &él%ﬁmgléﬁ%é@étﬁﬁh {ﬁ@%ﬁn&%td&ﬁ&nyl)%%n&ﬁ&iﬂ t' Oned

bet t

oo of AT e oty iE 1<0 21 5.0 Ogwilh 28 NRQ: ALY a9
was fpddierrad), (511)011@ tho:*Gahcbme OME, (3 afu)imtd‘lﬁarﬁbﬂsékmﬂdraylérample 21,
was s Qa{saﬁfﬁmﬁ ﬁi)c?f‘é"atéléﬁ’ ”9~2d7rH d, V& o1, J= 8.3

Na2S ere ["frat’e was con ‘entrated’to
gi ve WhHe?.exdde, p’Foﬁmtlt) 442 &, @dr k= BB bizh 7650t 7-25Tme 11d) 448 (septet,

mﬂﬁﬂ* 5 R .23 B, S S0 Ok, 0 @O Y, e BNV 65 0.7
G50 T Sk B 5B 5B B AP oSk ek Pk o
sol i dzH)Thes-i.apm, eBI-h‘)rLaMS @S9, mizrdds \ori)i ned,

conceqbp sl £y HeFIR/[etrQH{ ({[%3 (Eiﬁz \(\héthylc]xy%ﬂ}yuth|o}pheny|y3

acet one hexane 30t o0
6- (4- Wf'@'ﬁﬂlﬂzl}WPﬁhﬂHrﬁﬁefr'ﬁWefa@o’ﬁWq @t8s 0(‘ Mo ingacetone (12 ml)
over adrd,waldr V6 yiLpk#h)treafbtl With/Bx (@00 VBlg, 1.8D3610)).. T reaction

8. jo(lgmuge u?asﬁ%;rre%%t arr%@fi ‘f_’é‘ grgtyz%fgp%lg n% eH'_rDo Jter%%gged the

(dd, mguredwas egtrgctequwnthﬁjOAc ZT@ qrﬁe)mc q_xm;zg;s \nggpymblﬁgdzand washed
268/ 2\3@1 v drEhd btee Briedt: ovéy N, ZOU ieréd, and the filirate was concentrated to

O B oo B Sl el o e o

3. 66 imaxehe gonBining(10 FMaH $d6186 nfrﬁﬂlzpiz@ gmedO NeEQH B0 %4 ofrtg title

0 t
t F%es%ga%eatamgﬁgt E"%go r n| ye\é hl?he %'{:‘:%ESZ)
vas. oot Ed2H.o whbHEnT 58 3t 4T aﬁ%z) WAL LT
adj usgm, tmyé 4AULPS, 1|9!|-Ut=@ 230Ut 2B bs, BRI 3002(8,L8HR J WSt Hz), 3.75 (1,

extr t 93 ragt
emshedi o b 07 G P fns PEG 887 Sxa Bl 262 18Rss (.
filtetdd].oOuhg0 (rhe2H)i 1.35-hee(mél) ¢ BNSeREh.an/ed7t (M*dﬂ ve

tbe 10crude product as a |ight bromn vi scous oil. The

si F.dirafr °d“€%l Tt r%if{ﬁvéa R GERERGRn fnéhyn o
Et 0Ac? J-Rjperidinpepmoxyla 68% of

6-12-f1 uoro 6]' (met hyl sul f onyl ) phenyl ] -3-pyridinol as a
whi t eMSeles” 14 NMR (400 MHz, CD30D): 68.26 (d, 1H, J=
2.7 Hz), 81 05 (m 1H), 790775(m2|—|) 7.74
(dd, 1H, Ja =~8 Jb = 2.1 Hz), 7.32 (dd, 1H, Ja =

8.6 Hz, 15Jb = 2. & H4), 3. 18 (s, 3H); LRVS (ESI), mz
heOti ¥l ejconpound (54 ng, 38% was

268 (M+H). Step 3:

prepared as a white solid =
fl uoro-4- (et hyl sul f onyl ) pheny ] -pyridinol (80 ng,
O 0 mol ), 143-(1-nethylethyl

d
a5 nAEéﬁt‘jo'"%??%ﬁﬁ%ﬁw@'tﬁﬁﬂaﬂ% SRRy aR °
Ph3P m@mcfglxy}me@@l)ﬁmﬁwd!n%arbpwla(tg%rﬁwpiﬁéﬂ 1Bl Oy mmol) in
CH:Cl, {10 mL) was treated with BBr; (1.0M in CH.Cl,, 1.64 mL, 1.64 mmol) at -
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20di i sopropyl azodi carboxylate (65 ng, 94% 0.30 nmol)
in THF (1 nL) in a manner simlar to Exanple 1, Step

2. WDHMMR6$2400 MHz, CD30D): 68.40 (d, 1H, J FCIUS2005086434
815810(m1H) 7.90-7.75 (m 3H), 7.51 (dd, 1H, Ja
= 8. 878""@ Tﬂ@reagtio% rhilédire whs 2Bswefltd-Qarp b rC, Aan@ﬂo&rgd onto ice

EH 9a_np|z'~zjqueogs QgHgo_@L gl'(i-\enmlitw% wag e%c?%g\gtg C?%H%e organlc extracts

1.55- -vierd 6¢niyined g whsti@dth b6, ddedover 192,28, fitl9red, BRMBe filtrate
(ESI )\%asrgzﬁce?igzﬁeé Mﬂ_\% th@?gde‘gt)él&llﬁefas albrm LLBI‘ !j eﬁ@’érude product was

4- ([ ( am no- 2- ox ?sul fonyl I phenX

pYR | cRUAGRsFhIRERlRgraphy ohp B‘EﬁalQ? Posq v z+)- 300

St ep BOASCHLOIMEGH & givk- 661§ 30 phieditielbompnind aa @n dffhitdsolid.
g, 909 I < t ami : 13_

and” KIOME: Poo SRR, oty PRATRETE BetRel 337 (s BB el a0
sti rridRHay =dbiant.92 @npd st 818 8z v 4P (ddghil..J- ABtSeiz, GHSTAHZ),
WaS gﬁwzvs@em War, Qng)‘A@ﬁ) n?dlﬂ)?d ob @, bhey £ egirgy e ssandqt es 2
vvéﬁ IerH%l)\g’sS@C(ggHggt %& r\(zi)rg%/%sl %%E;r(?nt '2&512%% omm ﬁ% ¥V'9§ t? 80 (m, 2H),
(4- [ (23mnknes, BHpXessiEE)imezebpier)l | boronic acid as a
white solid. The boronic acid was used WIthOUt further
purification. 1H NVR (400 MHz, DI\/SOd

2H) , Exagmwiq §p: nq-Fhﬂoro-:tgngth;ﬁa ulfo Igage 5 [(ﬁ:l|_[)‘5-(14;1e§zylettayl) -1,2,4-
oH, Joxadigzel-SylhA-piperidinylipethylqaylpyddigs (s oH): LRVS

(APCl), gnz 210 (MH). Step 2: 1-Methylethyl

4-{[ (6-4 (2-am no- 2- oxoet hyl )t hi t heny1l) - 3-

pyr i di(51y oxy] met hy1} - 1- pi peri di necar boxyl ate (0.139
g, 75% red as a light yellow solid from

&3 AN
{4-[(2-am ho- oet hyl thi o] phenyl | boronic acid (0.11
- et hyI

g, 0.50 rmol)
4-{[ (6-brono- 3-pyridi yalmsthyl} 1- pi peri di necar bo
xyl ate 10( Exanpl e 81, Ste 1NO 15 g, 0.42 mmol), 2M

Na2CC3 (2 nL), Pd(PPh3)2C1 ng, 0.04 mmol) and DME
2m_)|namanner simlar t anple 21, Step 3.

1FI'N ),
o 90%64 G Eo%b@z zcﬁgo %ﬁg ?357 n%HTbl) a]'nd'z t%orﬁon'Z
7.38 t(ygroxmndlge .04, . Tfiw)mol};n M_E/(Z[%S]Lt\fﬁs qPﬂfjxsse@wgls { o
}1 H) , 3 Ka,4d, (1b$nL) Wb addbd Qahd(tisemixiite washtirdd #t afhbntHénperature for
%tg 8g]b rﬂlh%s (1 Brorﬂﬁ?-ﬂgg'bli%\gineégro?lg a§ EKEQB %:%5?8 nlrﬁugbw |_zgdl:ied
2H), The3eactiopmixiurg waHjegassRVBOUESHged Wity N4ang herieat 80
Step &ern;aﬂf-‘ tﬁehtcg&ffa&‘é'ﬁ%%gte& grafTEa, aﬁlﬂ-ﬁ@mﬁbﬁ&i Wr\nﬁﬂbr and
as a I1te_Soll
& (1 (890 prentated TR sRTH P B RAR oot bRy o
t oxy] meturepds-fiterep thpagtit diclte®cand the Et@te laf@. W@ 3egprated 281 washed
WE@' )wiﬁm?in%&%\fe} Négé?ﬁereg; ﬁ% tﬁ'g"ﬂ?tl'gte Wik concentrated to give the
crude product as a dark brown oil. The crude product was purified by
chromatography on a silica gel column eluted with 20% EtOAc/hexane to give 0.168
g of 6-{(4-bromo-2-fluorophenyl}-3-pyridinol as an off-white solid. The impure
fractions were combined, concentrated and further purified with 1:5 acetone/hexane
30 to give additional 78 mg of 6-(4-bromo-2-fluorophenyl)-3-pyridinol (0.246 g overall,
16% vield). '"H NMR (400 MHz, CD;0D): § 8.20 (d, 1H, J = 2.7 Hz), 7.75-7.65 (m, 1H),
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20 acetone (7 nL), MeOH (15 nL) and water (4 nlL) in a
manner simlar to Exanple 81, Step 4, except that MeOH

wa ¥ O288d0692The crude product was | oaded ont o PETE[SpQoEeps434
gel colum. After washing with 50% Et 0Ac/ CH2C12, 2:5
acet oneZ @201, 2,-asd H, S, = Q.11HARt 07 4V CRRY, W8k, t RS, = 8.5 Hz, J,

silica . t S i a beaker, stirred with
e Sk S R L U o (300 nil). The

si i ceterydl Avrdure pf §-&rhsemefluoraphgndb3-pwidinel ©.24% g Gaismmol),
concenéthateS@lfidiCactisoatufr 4 (0.47 § 8bkds 68\l MR 70 , 3.66 mmol)

RO o A LA e s M e

I\/Hz WOBORSPd at6i20 A0 oyaightHATS the @ixGird-#3s coBled ® qrahier2H, J
8 g 3tel|ﬁ|5ératu17e 9)‘9 H(:ijwaszeiddecﬂ to‘adgjstf’(hé'gauecﬂs J—ﬂto(a%ut%HThé mixture

1H), Sﬁtric'é@dy@tﬂo (I“'I Th\ja comgmgd p[g§n|c grxtrggt v(qggvaslzqq)wnh 'water
4. 04 4rd bridd;IdriedBovB2N4.80,, Zikbred, and Gediltlel) was30RceBbatdd DQjive the

(5, Py 5yl s

85: 1chg_c1rrgtq%qpﬁy PR Bii¢a gel column eluted with 2:4:0.1 EtOAcICHzclzll\/IeOH to
44] 6- gﬁ\fb—({ f 63-g((6$%hﬂ)65{2 PEREW(instil b BN)b RSN o) ridhrol as a white

6 e ol 2 AR AL e BB e i . Rl P
g, 90RG0-B7Bdn, #HRI7)74 (dd, 1Hr HrrB.BHIet h@X\Hm),ERn(ed, (18, 83 §6 Hz,
145 7 M§M1@2{g@§5§ @@ ESJr) y@mm nd catal ytic

anmount of was stirred at anbient
t enpetieR B Eegitip GRPRAURTH 54 M. B8%) vERTSPARASAethilg @alid from 6-[2-
wat erflusst-@eetgRultayijdhenyiespyddiaol (80Mg,tdB i), U S-(Wasthylethyl)-

extr i

s v e e fonal I GRT (AR BRASN gk b heos 13,
and tHeng. 0130 mmaed) and Shebide arer .20 swnof)in Bﬁﬁ/@ rel.) figlipwgd o | .

Vit erdl;ﬂ@%p@@&ﬂcéfﬁbx&lmﬁﬁpﬂnbﬁﬂﬁ@|3d lﬁﬁnol)ﬂr’i‘dHF t‘ﬁmQ)QHﬁﬁiéﬁner

el ST 1 b pE Ty leb Bt MPR e of SRER R A tr 2.0 Ho)

100V €8 158710 (m, Ayl 71904775 (fn; S, 7.61 gl 16l JpaS. 800, Ubecz @ iz)/ i420-
' 'Ot7r434d@1‘g 8 04RE BAL Yb14/hzf2 5330 th BN 2B didl! HE U= 6.0
o t@dw SHLBPETHIE () FehGP-1HOIBAT. 129 . B Jr9
off - W) tLRMED(ER, m/zHi7&MRH)400 M-z, DVBO-d6): 37.98 (s,
2H), 768(d 2H J = 8.0 H), 7.22(d, 2H J= 8.1 Hz)

3 38( |d|n f@%’ ?A,E%é; pl ;’Jﬁ(ﬁl—% ﬁfﬁ%ﬁ&ngﬂﬁﬂféw mlﬁyyl} 3-

158
4- ({d§2 (4 1[@- (et hoxy) pr opyI ] t hi ol phenyl) - 3-
n

pyr i Sy Lagt hyl ) - 1- pi peri di necar boxyl ate (0.384
g, 86% a8 red as a yellow solid from

(4- {[3 (met hmp t hi ol phenyl )boronic acid (0.27 g,
1.13 mmol ), 1, 1-dilgg

4-{[ (6- brono-3-pyridin tgggiae 1} - 1- pi peri di necar box
ylate (prepared as in ep 1, 0.35 g, 0.94

r%ol ), 2M Na2CC3(5 nl) and 0
Step 1: A mixiure of 4-mercaptophenylboronic acid (1.0 g, 90%, 5.84 mmol), 2-
bromoacetamide (1.8 g, 13 mmotl) and K;COz (2.70 g, 19.5 mmol) in CH3CN (20 mL)
was stirred at ambient temperature overnight. After CH;CN was removed, water was

94



20PdC12(PPh3)2 (68 ng, 0.09 mmol) in DVE (6 nL) in a
manner simlar to Exanple 21, Step 3. 1H NWR (400 MHz,
CD@I0pes/ 038934 (d, 1H, J 2.2 Hz), 7.84 (d, AQI/U$2087/086434
8.3 Hz), 7.63 (d, 1H, J 8.8 Hz), 7.39 (d, 2H J =

8.3 "gd)_jed t?)-tlge";r'eZidgt% akdlhe 3584 wak -c@:iﬁag(e@&ia figdllion ahd skl with water
gll::) | th E’Ug -o%tgrgléf@ of\'jiﬁZé%@oég’y@g@ﬁ glgé]gr}e%%q?{o%'?%%i,d(a% 'a white
2. 05-5bli®OTHerhordnld)acid vad Bsddsyith@t)fyrthbr BEifidatRa 'HINMR4P) MHz,
LRMVS
compaanaors) 4 . AEg bl PR E) 718% vl] Fas ptiy =02
f riom H2)1Z 15dqbp5e1ﬂ-nya @t(hﬁH) LRMS (APCI) m/fz 210 (M-H).
4 ( { [?ﬁﬁ. 4- 6mtr(ymmq@r{m%Hrhtzfmbmméﬂub]p&nweJ dinyl]o

| me car a
mml )pygﬁ aglgggrﬂgtpﬂﬁ iper eaar y}é%e (hﬁgé T??':?{% é“%% % nge:a E%a light
m.) ayetiowedlid rfrome}[(a@wﬂorﬁ @(omw)it@o]pmnm‘i}uomﬂmt@idﬁﬂéﬂrpl @50
81, S‘hﬁl@l méltg!/lé}t@/l h‘lgﬁ b0 3%@“ éthﬁﬁﬁpiﬂ@ld(rﬂcar%ate

g

J =
—ﬂs 3(Ei&afyp'e$1 ﬁep(h 1&9 Sp g 2 52 07(22@”(8 Pody
= 8. 70.6&mmdl) amd BVB (2Hn) ) in4 n%nérkmmlaﬁtd)l?,xa@plgﬂl,csteﬁﬁ "HINMR

S 25*@6%?-’1 A@Délaz) XN 15H'2(5~7%5 0295(5&3?;%%( 65 (d, 1H, J

3I—I) aegolzws?@ (mﬁ 2Hﬁ2+1z)47635¢7525m ), 5:6580s1 125 g{bs. 1H),
@/geﬁtasm J%ZHQP%Q%A&FQH ). 3.90 (d, ENWBSH&§3 67 (s, 2H),

bR R S on ) B ) Byl ¥l FRea LB b vus

St ep (ES! Am/z-4BR (tHy | et hyl
4[ ({ 6§l§p swmgm% QY l(é7nh§ w&%ﬁs yaéasarga 5% &,ﬁn@@cm&yh

tgl eri di necar box Fg\e /% Op rrP I?1
as a e x)etgvd|4r{&6-f4rl&?rﬁr&mq2omw>ﬁw Afi-3-Pyridinyl)oxylmietny
4- {[ (Sparidinetboxylptero. Mmg/ 08yt amglOxede@{0E2rg, i8R enai)ho

X% at g acefﬂ%g ?pr%{.)h Q‘FS H I %%ma?er thré!é)ﬁltéﬁpnaﬁner% rgto g%gmée 81,
17. 53Stﬁp(6,| gxceqba‘(amh@yl zqya(s 1 egg T e crgdeygrogyphvgs lo d ‘ontoa S|I|ca

Na2 &ﬁurﬁmAﬂeﬂw%g(v].t‘ﬁ%omatomcazmpam&rce@hachmz 4n@ 1:1:0.1
Exanp t%Aif'g"HSélgl&)AeéH t‘-n?_@ ca u_a(%s @Mi% Fﬁcl%:%sgeaker sjﬂrred with a

8. 40(
8. 02- §hi@ig o 1: 264 EtC?AcTG-@zd:IZH\J]_a@H ao&n@) TThiesliica gel 9igs {iteed off, and

1 ‘z"s ‘]t"ﬁe ﬂltr&eaag%oncé}?trai'eoeto Qn Bﬁ-).rvhlté"scﬂig v&f@tﬁl wad If'f)tura%d Whh b6k,

2 b7 Iiexg%e ntqq{alr%qqﬂ%ﬁ gf I\ge&i)}-itogge(ﬂllﬁ t:tlf'q)::mpciung%as @g’%F%?:ﬁ"d HNMR
1. 36- O@MHZNTDALH § 8 4IRS, APCE§ Hz)YB 26 4dt 2H( M+ BB.HZRt7e98 (2:2H, J

A sol u f t

A ({6155?*Pné?h7y| %l]jlll_?ég‘)%[%wﬂen 1J1253,"“ 1HD- §78p5; 1H). 557 (bs. 1H),
200xy}-Ptshptetl 1445t H@ Hel r’rﬁéé@s %*d)(f/%(sews 3@? (4 2H19= 54 Hz),
gp! )2 B8l2 %0 fn Xﬁﬂﬁ 45 Gn 'Th) 1\/%51 écﬁiﬁam}h\eﬁh R04mOdvhHGMS
in 1, |oxan e reaction mxture
was SQEISF r'@@“g rent terrper at ure for 16 h. D ethyl

et her was added to the reaction m xture and the

: eSg'uEJ( 9& 4. %ﬁetﬁigle{ 1 &fhm 3f4nlef:ﬁ:ﬁ&)p%byuznﬁor@gun@nyn-3.
The fi trate was concentrated to give 4.36 g 25(85%

of

244- (et hyl sul f onyl ) pheny1] - 54( 4- pi peri di nyl net hyl ) oxy

] pyridi ne
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di hydrochloride as a white solid. 11-1 NWVR (400 MHz,
CD30D): 88.62 (d, 1H, J = 2.7 Hz), 8.31 (d, 1H, J =

2. woHlagso789223- 8. 12 (m 5H), 4.22 (d, 2H, J= @CI/USRN7/086434
3.51-3.46 (m 2H), 320 (s, 3H), 3.13-3.05 (m 2H,
2.34-2.23 (m 4H, 2.16-2.10 (m 2H), 1.75- 1.64 (m
2H) ; DRIMBARE] ) Mz 347 (MrH). 30Step 3:

244- ( Met hyl sdfl | ) phenyl] - 5-[ (4- pi peri di nyl met hyDoxy

] pyri di ne di hydre€hl oride (0.035 g, 0.08 mmol) and

trlethylamne(004|m_ 025 ) in CHO3 (1.5 nL)
was added to 2-furoyl ch@%ﬁ(o. 013 g, 0.1 mmol).
The resul ting suspensi on wa é'aﬁ,éﬁ:ﬁé 40 C for 16 h
and concentrat ed to dryness. product was
pur| d, b r S )

by Kb ffz"%géﬁmt%ﬁ%%@%fwﬁ&%o‘*fz& Feata 1
m)dl fbf@ﬂoﬁ@QﬂTW@f%“ﬁ@ §3p 9 -7 dImabh K2GF:1(2-85 g.olfpotmel) &y
a Whi da@iyiie binBunt bRWR i @E’a@N) (20 MLywédstirredit-hmbidnbreaipplative

8(7§ t2 g@@}?%&%bgH&@ w%s |)e hen \(v%t \gﬁ‘ 14d%led to the residue, and the

met hymwuqu\yqsthrahtwwhr@ﬂzpuoifhfa@mbaﬁé orggnitigetract wasgvashed with

CO”D%H}\Q driéd oVB) NassEh) filtdRe, MdaRaiede A8s onditthRd $0dibdla milky oil.

10( neWﬂ{er W2 39989 10 R ety dus. prothe REPYHRYR) MBR PHOTRNG P

yr i di aveudi Wishddoacdniretet d€l. (TBeanixle w86 Jet SiaepatBmbEn0Bmperature
‘1&‘ mmoght %ntﬁ ﬁ’l %ﬁ%ﬂ@gﬁagﬂg%ﬂe&% 5 'ﬂm@tlc{n%g %%sl’gsd v@th %vater

( 1. 5 W)heraﬂeao ﬁ'ﬁ‘ﬁ heT 964151 I0RK- {ESdWEMﬁﬁPrQP%w}@te@wbsm"'G acid

LRVS és%PQfﬁwhut%and%J?Nl(th#@o MHD Brsstpds 588 (s 2H), 7.68 (d, 2H, J =

s T e

HO yr]’ 2 BIZ)T h8541i701(, ZONRNS (EIRBVZRPS (B5YR vvas pr epar ed
ags a W), 5€1 3 Yih ST 4é-Cr{L3-(methoxy)propylthiotphenyl)-3-

pyridinyl]Joxy}methyl)-1-piperidinecarboxylate (0.384 g, 86%) was prepared as a

yellow solid from (4-{[3-(methoxy)propyllthic}phenyl)boronic acid (0.27 g, 1.13 mmol),
1,1-dimethylethyl 4-{[(6-bromo-3-pyridiny!)oxylmethyl}-1-piperidinecarboxylate
(prepared as in Example 76, Step 1, 0.35 g, 0.94 mmol), 2M Na,CO; (5 ml.) and

20  PdCh{PPhs); (68 mg, 0.09 mmol) in DME (6 mL) in a manner similar to Example 21,
Step 3. '"H NMR (400 MHz, CDCl,): § 8.34 (d, 1H, J = 2.2 Hz), 7.84 (d, 2H, J=8.3
Hz), 7.63 (d, 1H, J= 8.8 Hz), 7.32 (d, 2H, J = 8.3 Hz), 7.25-7.20 (m, 1H), 4.17 (bs,
2H), 3.88 (d, 2H, J = 6.3 Hz), 3.48 (1, 2H, J= 6.0 Hz), 3.32 (s, 3H), 3.04 (1, 2H, J=7.2
Hz), 2.85-2.70 (m, 2H), 2.05-1.80 (m, 5H), 1.46 (s, 9H), 1.35-1.20 (m, 2H); LRMS

25 (ESI), m/z 473 (M+H}.
Step 3: The title compound (0.347 g, 85%) was prepared as a white solid from 1,1-
dimethylethyl 4-({[6-(4-{[3-(methoxy)propyllthio}pheny!)-3-pyridinylJoxy}methyi)-1-
piperidinecarboxylate (0.382 g, 0.81 mmol) and Oxone® (1.49 g, 2.43 mmol) in
acetone (25 mL) and water (10 mL) in a manner similar to Example 81, Step 4. H

30 NMR (400 MHz, CDCl;): 6 8.40 (d, 1H, J=2.7 Hz), 8.12 (d, 2H, J = 8.3 Hz), 7.96 (d,
2H, J=8.3 Hz), 7.73 (d, 1H, J = 8.5 Hz), 7.29 (dd, 1H, J, = 8.7 Hz, J, = 2.8 Hz), 4.18
(bs, 2H), 3.91(d, 2H, J =6.4 Hz), 3.42 (t, 2H, J=5.9 Hz), 3.26 (s, 3H), 3.25-3.20 (m,
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20( et hyl sul f onyl ) phenyl ] - 5-[ (4- pi peri di nyl met hy9oxyl p
yridi ne di hydrochl oride (Exanple 86, Step 2, 0.035 g,

0. Wwomasloyasoxcycl obut anecar bonyl chl ori de (0. 0XCTgis2007/d86434
mmol) and triethylamne (0.04 nL, 0.25 mol) in CHCI 3

(1.5 g.), b Iy S 41 t 3Rl : Paidr N
Lrve Fard e i e wﬁi@{ JHEI SRR 13 BPard 135120
5- ({ 0o BHRERMS KES). Buz H)-4- pi peri di nyl i net hyl } oxy) -
2+1- (et hyl sul fonyl ) phenyl ] pyridine trifluoroacetate

0 HO Exahipte 86: t3-@[1qRFpeapdarbblyif-pipbathyvasthpl epaede as

a whi (retlytdulfdnyl)obeny@pgridine trifluorcacetate

(et hyl sul fonyl ) pheny1] - 5-[ (4- pi peri di nyl met hypoxy] pyr

i di ne dihydrochl ori de (Exanple 86, Step 2, 0.035 g,

0.1 , 3-di net hyl ac¥yl chloride (0.011 g, 0.1

mmol ) an I gihyl am ng, 4 m., 0.25 mmol) in CHCI 3
(1.5 m) in afmafner siml Fto Exanple 86, Step 3.

LRVS (APCI), 3 . mple 90: 5-({(1

- (2, 2- Di net hyl but anoy1) - 4 pifpepli di nyl ] met hyl } oxy) - 2- 14

- (et hyl sul fonyl) phenyTip rifline trifluoroacetate 10

0 The title conpound (19 ng, 41% was prepared as a

white solid from 244-
Step 1: 1,1-Dimethylethyl 4-[({6-[4-(methylsulfonyl)phenyl]-3-pyridinyl}oxy)methyl]-1-

10  piperidinecarboxylate (6.87 g, 88%) was prepared as a gray solid from 1,1-
dimethylethyl 4-{[(6-chioro-3-pyridinylJoxy]methyl}-1-piperidinecarboxylate (prepared
as in Example 73, Step 1, 5.73 g, 17.5 mmol), [4-(methylsulfonylphenyl]boronic acid
(3.85 g, 17.53 mmol), Pd(PPhs)s (10.13 g, 8.76 mmol), 2M Na,CO; (26 mL) in DME
(170 mL) in a manner similar to Example 1, Step 1. 'H NMR (400 MHz, CDClz): §

15 8.40 (d, 1H, J = 2.9 Hz), 8.15-8.12 (m, 2H), 8.02-7.99 (m, 2H), 7.73 (d, 1H, J= 8.7
Hz), 7.28 (dd, 1H, J. = 8.7 Hz, J;, = 3.0 Hz), 4.19 (bs, 2H), 3.91 (d, 2H, J = 6.4 Hz),
3.08 (s, 3H), 2.81-2.71 (m, 2H), 2.07-1.96 (m, 1H), 1.87-1.82 (m, 2H), 1.47 (s, 9H),
1.36-1.24 (m, 2H); LRMS (APCI), mfz 447 (M+H).

Step 2: A solution of 1,1-dimethylethyl 4-[({6-[4-(methylsulfony!)phenyl]-3-pyridinyl}

20  oxy)methyl}-1-piperidinecarboxylate (5.47 g, 12.25 mmol) in 1,4-dioxane {70 mL) was
treated with 4.0M HCl in 1,4-dioxane (30 mL, 122 mmol). The reaction mixture was
stirred at ambient temperature for 16 h. Diethyl ether was added to the reaction
mixture and the resulting solid was collected by filtration. The crude product was
then dissolved in methanol and filtered. The filtrate was concentrated to give 4.36 g

25  (85%) of 2-[4-(methylsulfonyl)phenyl]-5-[(4-piperidinylmethyl)oxylpyridine
dihydrochloride as a white solid. "H NMR (400 MHz, CD;0D): $8.62 (d, 1H, J=2.7
Hz), 8.31 (d, 1H, J = 2.7 Hz), 8.23-8.12 (m, 5H), 4.22 (d, 2H, J= 6.1 Hz), 3.51-3.46
{m, 2H}, 3.20 (s, 3H), 3.13-3.05 (m, 2H), 2.34-2.23 (m, TH), 2.16-2.10 (m, 2H), 1.75-
1.64 {m, 2H); LRMS (APCI), m/z 347 (M+H).

30  Step 3: 2-[4-(Methylsulfonyl)phenyl}-5-[(4-piperidinylmethyl)oxylpyridine
dihydrochloride (0.035 g, 0.08 mmol) and {risthylamine (0.04 mL., 0.25 mmol) in
CHCl; (1.5 mL) was added to 2-furoyl chicride (0.013 g, 0.1 mmol). The resulting
suspension was heated at 40 °C for 16 h and concentrated to dryness. The crude
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(met hyl sul fonyl ) phenyl ] -5-[ (4- pi peridinyl met hyl ) oxy] py
ridi ne di hydrochl oride (Exanple 86, Step 2, 0.035 g,

0. wameeslopee92, 2- di met hyl but yryl chl ori de (0. QI4TFIS2007/086434
mrol ) and 15triethylam ne (0.04 nmi, 0.25 mmwol) in

S, Al 5 BR8Pl B g e AT S
N, N- [j;r@c‘{nm} {10; @(t? éQOj_QQ_v.etngt I’{S/T S%J?Sf%‘ﬁgﬁﬂeﬁmyﬂ %2_[@g {60%) of the titie
pyr i déompbiraias)avedith ydib: 1 RMSgaPCUinvedar ihetm de
trifluoroacetate 20 0O The title conpound (9 ng, 19%

Was  PELRHIEST: ABaqmilytsEirsAjpHeh “b4ni -
(e R ot et BT YE501
ridi ne di hydrochl oride (Exanple 86, Step 2, 0.035 g,

0.1 molg, diethylcarbanyl chloride (0.014 g, 0.1
nmol ) ] riethylamne ¢0.04 nL, 0.25 mmol) in CHCl 3
(1.5 i) a nanner s'bgiji?mo Exanpl e 86, Step 3.
' H) .[>F Exanpl e 92:
5-(([ 1-(3, 3- Dz 3 4- pi peridi nyl ] met hyl } oxy

Lt oy1
on}! ) hhedy™N pyri di ne
trifl uoroacetate 0 e

) - 244- 5( et hyl sul
$e compound (3 ny, 6%
was prepared as a white s

id from 244-

(et hytestub EWUHJWWB?‘@( \El;(slklyr@(.'bd&ﬂdsdi Wiyt BEttdTom) Dpay | py

ri,din I [ orlde (. ot

N et

and 86, Step 2, 0.035 g, 0.1 mmol), 2-thiophenecarbonyl chloride (0.015 g, 0.1 mmol} and
triethylamine (0.04 mL, 0.25 mmol) in CHCI3 (1.5 mL) in a manner similar to Example
86, Step 3. LRMS (APCI), mfz 457 (M+H).

15  Example 88: 5-{({[1-(Cyclobutylcarbonyl)-4-piperidinyl]methyi}oxy)-2-[4-
(methylsulfonyl)phenyl]pyridine trifluoroacetate

P
S

s Q
© l Ny Ho&i
- O/\O F
N\(_(D
O

The fitle compound (25 mg, 55%) was prepared as a white solid from 2-[4-

20  (methylsulfonyl}phenyl]-5-[(4-piperidinylmethyl)oxylpyridine dihydrochloride (Example
86, Step 2, 0.035 g, 0.1 mmol), cyclobutanecarbonyl chloride (0.011 g, 0.1 mmol)
and triethylamine (0.04 mL, 0.25 mmol) in CHCI3 (1.5 mL) in a manner similar to
Example 88, Step 3. LRMS (APCI), m/z 429 (M+H).

25 Example 89: 5-({{1-(3-Methyl-2-butenoyl)-4-piperidinyl]methyl}oxy)-2-{4-
(methylsulfonyl)phenyl]pyridine trifluoroacetate
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triethylamne (0.04 m., 0.25 nmmol) in CHCI3 (1.5 nl)

in a manner simlar to Exanple 86, Step 3. LRMS

( ARG 2esoiledz 445 (MrH) . Exanple 93: 5-[({1  pcT/Us2007/086434
-[ (1, 3-D net hyl- 1H pyrazol - 5- yCcar bonyl | - 4-
15piper&?inyI}nethyl)oxy]-2[4-(nethy|sulfonyl)phenylip
yridingrtrjfluoroacetate §° HO oTh O The title

319 was prgpared as a white solid
from 244- HO

(met hyl sul fon I) heny1] - 5- [F( 4- pi peri di nyl met hyl ) oxy] py
ridi ne di hydro TEEiEExanple 20 86, Step 2, 0.035

g, 0.1 mmol), 1, 3-di M ol e-5-carbonyl chloride
(0.016 g, 0.1 mml) and trlethylanmne (0.04 nL, 0.25
mol ) LT a manner Si ar, t.o npl e
6. Leuscones (it 23 PR Thie Ral B B

5- [ ({(inetHys2ioby! Iphemt sy E-Beeridinginmgthy ey lpwivirie]dingdrochioride (Example
25pi pgy ts%b?{é b, BMWM}B%&ﬁmétHﬁéJF?f%ﬁlHMeQ@W%@f@elr}%rln]ﬂpé{nd

ridine’ uor oacet at e e co g an
258 By BTER QK Uiad 25 ApAINIE CEG]I(ho Lbempmer simfar (o Example

(et had, stebf3o0nRMBgAROY, bi/z 829 -Hpi per i di nyl net hyl ) oxy] py
ridine dihydrochloride (Exanmpl e 86, Step 2, 0.035 g,

=i E?h@btﬁﬁe@wi‘bﬁaﬁ%b DS .&;;um@g&gth%gxﬁ.z i
I}ghlRY DY HAME BIoPodtbtatd-
CHC|3 (1. 5 I'n a manner simlar to Exanple 86, Step

LRI\/S((APCI) mz 469 (M+H)

P
¢ J*
N\ HO

The title compound (19 mg, 41%) was prepared as a white solid from 2-{4-
(methylsulfonyl)phenyl]-5-{(4-piperidinylmethyl}oxylpyridine dihydrochloride (Example
86, Step 2, 0.035 g, 0.1 mmol), 2,2-dimethylbutyryl chloride (0.014 g, 0.1 mmaol) and

15 triethylamine (0.04 mL, 0.25 mmol) in CHCI; (1.5 mL) in a manner similar to Example
86, Step 3. LRMS (APCI), m/z 445 (M+H).

Example 91: N,N-Diethyl-4-[({6-[4-(methylsulfonyl)phenyl]-3-
pyridinyl}oxy)methyl]-1-piperidinecarboxamide trifluoroacetate
20

~&
S

o )J\7<
N\ HO

The title compound (9 mg, 19%) was prepared as a white solid from 2-[4-
(methylsulfonyl)phenyl}-5-[(4-piperidinylmethyl oxyipyridine dihydrochloride (Example
86, Step 2, 0.035 g, 0.1 mmol), diethylcarbamyl chioride (0.014 g, 0.1 mmol} and
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Exanpl e 95:
5-({f1-(5-1soxazol yl carbonyl) - 4- pi peri di nyl | net hyl } oxy

) - ®-0[2des/ofosrt hyl sul f onyl ) phenyl | pyri di ne PCT/US2007/086434
trlfluoroacetate 0 Trlethylanlne (O 04 m_, 0.25 nmol)

u
(o AABED L O ER A P00 ot TR e

i din Gdﬁ??@ré MrSdNP‘a n(f +é' 86 Step 2, 0.035 g,
0.1 mmol) in CHA3 (1.0 nL), and stirred at anbi ent

t enpebaimpled2t H-@ -(3,0-DimsthlBatanbEpA-pieidingHethpomny)-2-[4-
chd or(maeny{<fody3)phenP]piridine trjflusesacaklitted t o t he reaction
m xture and stirred at anmbi ent tenperature for 16 h,

t hen epﬁbentrated under reduced pressure. The crude

produQ; purlfled by ri¢ver se-phase preparative HPLC
usi ng ' RO gradhg EO 90 to 100:0) with 0.1%
TFA as a nDd|||e to glve by (17% of the title

conpound as a . 11-1 NWR (400 20MHz,
CDCIS) 8 8.40(d, 1H J—N2 ), 8.31 (d, 1H, J= 1.5
8.13(d, 2H, J .00 (d, 2H, J = 8.3

Hz) 7.73 (d, 1H, J:88(Hz) 7.30-7.27 (m 1H), 6.76
(s, TFiplilecorapoand/(® nanb%) wps prapared as 2whiterolid Fym 284-95

(d, 2(Heth§lsu1foﬂy Eky)] 5—[§ ﬁﬂe‘n@myh&eﬁwmox ]bDndln% aﬂgdrﬁ&lorﬁb&Example

258 SeoShasho 55 Ftichbe e g0 P g o

Examjhﬁhsﬂzﬁmndéomtriﬂy &6 myhol) in CHCI3 (1.5 mL) in @ manner similar to Example

41({ p N I)phenyl] 3-
pyrlg#ﬁﬁ% gx%ﬁﬂg(Aﬂ¢?¥q£€?%@f¥hlnecarboxylate 0 Step

T ST

prepareq)as an off-white solid from 1- nethylethyl
4-{[ (65
br ono-@- din I)oxy]net y14- 1- pi peridi necar boxyl ate
(prepare anmpl BO81 g Step 1, 0.139, 0.67

mmol ) , {4-[(e|h 0XY) C rboﬁyl]phenyllboronlc acid
(0.30 g, O. 9, (10 nL) and Pd(PPh3)4
(0.01 g, 0.01 mol) i nL) in a manner simlar
to Exanple 1, Step 1. 'H §400 MHz, CDCI3): 68.39

d 1 /.28
E d 2 ti‘ﬂe coré) é {E% mg731]7"é) »%a% pr%pﬁred Jas a h@’llig {):Ei)from ﬁ
7.31- (meg'g@hlfongi}pmanyji -S4 mpegu;hnrlmethglpq)xy]pmdg'@(d@yd@pmor ifle {Example
720l |'§B) Steﬂv 228036 4. 8(1mMimA i ;3-diBsh B3R rdie-2Earbohylehride (0D16 g,

2. 82

4H) %ngi @EFLI\’imme ?C?q_}rﬂgdb gﬁ]rﬂé%é}kﬁ%ﬁ 5JnL§ %a( linanner
Hz) ; s_rﬁiI@tC(EE@m))le a6/ Sﬁemﬂu@M&H)PClBtréM@ (M+H).

1-Met hyl et hyl-4-{[ (6-{4-[ (et hyl oxy) carbonyl ] pheny1l) - 3-
PYI i Cploxd | R, 5-DiknetijiBaGIaf)INResENAMY | ate (0.3 g,

02570 gipardinyiftetidaed-2-@B-(metylsulfomy)patnyip@itiod titBroatette
mrol ) in ethanol (10 nlL). The reaction m xture was

stirred overnight, neutralized
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15with IN HCl and freeze-dried to give
4- (5-{[(2-{[ (1- net hyl et hyl ) oxy] car bonyl ) - 4-
pi perzbaiomg@net hyl ] oxy} - 2- pyri di nyl ) benzoi ¢ a®causwini/ k4
was used without further purification. 1F1 NVR (400
MHz, DMpQ-d6): 68.38 (d, 1H, J = 3.0 Hz), 8.12 (d, 2H
:87\+§z 8.01-7.97 (m O’%H) 7.53-7.49(m 1H),

y 1H) 4.04-3(94-(m 4H), 2.07 (be, 3H),
1.18901. % (m 8H); LRVS (ES!), mz

F

t hypoxyl\gar bony1} - 4- pi peri di nyl)
nmet hyl ] oxy}-2- pyridi yc acid (0.05 g, 0.13
mol ) was added to a sol utjoniof pyrrolidine (0.01 g,

0.13 ] 4HATU

oo TRl oMb o IR OURA 0¥ AlE Ll 0T 14!

0.13 (n’ﬁww')?uffon'm@h?@ﬁ@tfiweﬁ*ﬁ'ﬁwef@y&vagpgtd;n.e,dgudrggmqr@gﬁé’xamme
t enp%améb 2, 6.635 gl 0. 1Mo, 2%- d.ﬂétwleelaeyz icBIBridsa8.01 NG .1 mmol)

|f| reve h t P

a5 e ane b SaomreBEHg) s Hh bEpEoh e
a rmoﬁmrr@leaﬁmep BebTe aRCI). yopHiA(MFEH materi al was
converted to its free base by dissolving the solid in
CH2 Cl Banipesd: e {Wi (5 s oxai a1 €drB6hyRoLBin ersdiNa frkety TR ) -2-[4-
conc qhiettadsutfgnyliphendlpyridiae gifludrddeetatd t | e conpound (15
: 259 as a white solid. 1H NWR (400 MHz, CDCI3): 8
8.44 (AP 1H, J = 2.9 Hz), 7.93 (d, 2H, J = 8.4 Hz),
7.65 (& = 8.6 , 7.68 (d, 2H, J = 8.4 Hz),
7.27-P 2 , \85km 1H), 4.29- 4.12 (m
2H), 3.87 (d,]j2R) J= 6.2 JF 3.68-3.59 (m 2H)
3.47-3.41 (n1 AR(m 2H), 2.04-1.78 (m
7H), 1.34-1.28 (n14§:ifi§.2 d, 6H J= 6.2 Hz); LRMB
(ESI), mz 452 (MH). nmpl e 97: 1- Met hyl et hyl
4-1({644- (4-nor phol i nyl carbonyf | pheny1l] - 3-
Spyri b‘iethyllaﬁnawy() £ tinhy(.25 rhmpl) pes adtied dcasdhdioy bH3-B-
t r| fl @Q%E? pﬁer% -5- {4'\54;Qn ing n@thpl By B ciitidBYExample

e
ool hyfff»e@ P 5035 2T CHGH( bemtmgrsyr%gt L pigitmprature

pys | domyl mibetes Abdxaadié-8-carbonyl chioride (0.013 g, 0.1 mmol) was added to the
reaction mixture and stired at ambient temperature for 16 h, then congentrated

under reduced pressure. The crude preduct was purified by reverse-phase
preparative HPLC using a CH3CN:H;O gradient (10:90 to 100:0) with 0.1% TFA as a
modifier to give 8 mg (17%) of the title compound as a white solid. 'H NMR (400

20 MHz, CDCly): §8.40 (d, 1H, J=2.7 Hz), 8.31 (d, 1H, /= 1.5 Hz), 8.13 (d, 2H, 4= 8.3
Hz), 8.00 (d, 2H, J=8.3 Hz), 7.73 (d, 1H, J = 8.8 Hz), 7.30-7.27 (m, 1H), 6.76 (s, 1H),
4.78-4.74 (m, 1H), 4.26-4.22 (m, 1H), 3.95 (d, 2H, J = 4.9 Hz), 3.24-3.18 (m, 1H),
3.07 (s, 3H), 2.91-2.83 (m, 1H), 2.26-2.14 {m, 1H), 2.04-1.97 (m, 2H), 1.56-1.43 (m,
2H); LRMS (APCI), m/z 442 (M+H).

25 ‘
Example 96: 1-Methylethyl 4-[({6-[4-(1-pyrrolidinylcarbonyl)phenyl]-3-
pyridinyl}oxy}methyl]-1-piperidinecarboxylate
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10( Exanpl e 96, Step 2, 0.05g, 0.13 nmol ), norpholine
(0.01g. 0.13 mmol ), HATU (0.05g. 0.13 mol ),

di waopdsmposhet hyl am ne (0.02g. 0.13 mol) in DE/US20m8p434
in a mnner simlar to Exanple 96, Step 3, except that
no free base step was used 1H NMR (400 MHz, CDCl3):

68.66 (d, IH, J = 2.4 Hz), 7.89-7.78 (m 4H), 7.58 (d,
2H, J DY, 4.97-4.87 (m 1H), 4.28-4.18 (m 2H),
402( < 60 Hz), 3.85-3.61 15(m 6H),

2.85-2.71 (m 2H), 2.11-2.00 (m
1H) 187180( d -1.26 (m 2H), 1.24 (d,
6H, J = 6.2 Hz); LRI\/IS(E jrer 68 (M+H). Exanple
98: 1- Met hyl et hyl

4-(116- (4-{[ (2- hydroxyet hyl)aﬁn noi car bonyl } pheny1) -

t3 p%/:rstdp mthview}en@mme){et Jepiipandationgpasdyl8ytyediayhoxyimethyl}-1-
ri uor
or epapel%eélgﬁg aét%% atd wEP? ﬁ#a.%h Ss S@Bﬁf’ﬁh‘i{éds gc?f{ﬁ ik ey VR B4l (6-
gg; IhéigEr)wpymw)@afim?%ugglnsfrbgglﬁgﬁgrﬁﬁzmzag?m@e 81,
NEIF 0i6% nafdifl (2Rl RAreoifiphebyiBidrodic adid QR3Wg, 0.84

0.13 t.h
(o oo 2 NS 3E0 baGEDap Ry o0 R g (b i a
0 13 wanie) simitar BMExanlent. Stapr. dHNMMEO0 bitai CREL)t $8.39 (d, tH, J=
use an é?ﬁ?ﬁlﬁ/ﬁzaegla Mgéﬁ-%%ésgrl@tzggQGfs%(ﬂ%)bﬁ?ﬂdS{fm He),
5 o oo ety B

1 8 IFnJ z), 4.8 2 .08+ 94 ( 7-1 )2
= 6. 2 7
2. 83- bg%(%ﬂg '%2 ] é?) éﬁﬁé’ aﬁ“ﬁ%ééﬂ"%u Lo
2H), %ieo- 1I\@@y(e#hyl-%ﬂwfl1(em|0(sdcarml}pbelwl}é3 Fyﬂ#lzyl)oxsum)‘t;vl} 1-

g Eﬂ %%pé}’ldﬁmeéa‘h?oxMM‘e‘F(b 3 gOEX@RIoB wB9 addbd Mk Botliteh BYNaOH (0.06 g,

(et hif 5&%)& FlRIoL 0 A< TRUEASIPS BiS ws Sfirss PYeqnial r}egtrahzed
y et Wil I BCl gpid reezectiried mlmgﬂ{mﬁﬁfmethmtbytmdwmw-

3‘\,{2' Igﬁg% Id ﬁ?&ﬂrﬁg% ga Mkinﬂgenzz K%C|W|&rv@é?>%&gw%uﬁurther
met hyptélf efipox ) N4 560 DLM ﬁew BR{A. Y el AFL B P 124d gH. J
yri :ﬂl Dy Fhenza1cr. @Cq;rd 3HE>?%B¥714© (RO1H)SE.2Pp421 (19, 15X.003.98(m, 4H),
T obao BRI PRS00 PR TERh o T
mzol ) Sfep 3Dn¢es-([mtfwemﬂ|emyaonmnbemw}s4| piveridinyreetisgiexyRe
96, ShfRinibeRXHERId (b8l 6193 hhBE WRR 8GRI UER sH@on BBKAkolidine
(0.01 g, 0.13 mmol) in DMF (2 mL), followed by addition of HATU (0.05 g, 0.13 mmol),
and diisopropylethylamine (0.02 g, 0.13 mmol). The reaction mixture was stirred at
room temperature for 10 minutes. The reaction was then purified by reverse-phase
25 preparative HPLC using CH3CN:H,0 gradient (0:100 to 90:10) with 0.05% TFA as a
modifier. The resultant lyophilized material was converted to its free base by
dissolving the solid in CHzCl,, washing with saturated aqueous NaHCO3 and
concentrating in vacuo to give the title compound (15 mg, 25%) as a white solid. H
NMR (400 MHz, CDCly): § 8.44 (d, 1H, J=2.9 Hz), 7.93 (d, 2H, J = 8.4 Hz), 7.65 (d,
30 1H, J=8.6 Hz), 7.68 {d, 2H, J = 8.4 Hz), 7.27-7.20 {m, 1H), 4.95-4.85 (m, 1H), 4.29-
4.12 (m, 2H), 3.87 {d, 2H, J = 6.4 Hz), 3.68-3.59 (m, 2H), 3.47-3.41 (m, 2H), 2.78-
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1E1 NWR (400 MHz, CDCI3): 68.63 (d, 1H, J = 2.5 Hz),
7.92-7.86 (m 4H), 7.82 (d, 1H, J= 8.8 Hz), 7.64-7.60

( mwoldddsoreey 7- 6. 72(m  1H), 4.96-4. 86(m 1H), PCT/US2007/086434
428416m2H) 3.97 (d, 2H, J = 6.2 Hz), 3.70-3.62

Em % 2 (r 2%8 25‘)4 8((m 7%:% B43: %Zmlzﬁygf@ cdzéa 83- &2 £9). Lrms

1. 39-@326®4¢1452M+H)1 23 (d, 206H J = 6.2 Hz); LRVB
(ESI), mz 456 (MtH). Exanple 100:

54({ ledmiple a1t imediyitity) 4l [amaphainglcafbopiiipiényl]-3-

pi per pyidmuiforp eiHyXygipatitindcariorylhtettifiwrgigepheny| | pyri
dine 9.0 25 Step 1. A mxture of

2- nmet hyl pr panenitril ey (100 g, 1.45 nol),

hydr o ey droch ride (111 g, 1.59 nol) and NaCOH
(64 g4 &)59 n"Bt OE2 L) and water (500 ni) was
stirre re . oerm%ht The m xture was
evaporated to drynes S0 xtracted with

di chl or onet hane. The or ggni él e>8ract was dried over
Na2504 and concentrated t Pﬂ’ t he desired

N- hydr oxy- 2- met hyl pr opani m daoi de (50 g, 34% . Step 2:
A sol Tiid tie cerhipolingd {308y, isda')mamatelpam bs & 2148 Tl frdm 22 5-4001-{(1-

( ZOﬁ%gmﬁ)i)obé? V\@o%xl -4 %ﬁcﬂ?%fﬁg‘oxglfé‘g @n?l%% h?ol_&%gd

5 xt ﬁlﬁxemm/agﬁ s‘-‘lte?pr% 885 &t 0-03 mnfobrmargha¥ne, (0.04 e 015 aynol), HATU

char g@d)s\y b.h3 @ ; %g dﬁgémy@fhy@mqqemg k. a6 1nronmaqﬂ_a,m a
B "watAR

and APTOREH e SpenpeoRiL P o o g Wes o

sti rrivRG4GE h:DCIa)ﬂﬁé eaddiclolig = IZaIyI@r ). Reiefs7. ER (o AE), Fh8AMERH, J
oot SRS UG 198 TAL AL 0o g s

were drie

c&hc el B 82-3A9Eme 2l @-85r2otie Q'Ulbg 118084Bi HEd1-4¢-1-RO (m, 2H),

ot her1.ba.chas, 2Mmpde245t,/8H, ar=l 62 BACLAMS (EHSIpavA168 (M+H).
chr omat ogr aphy on a silica gel colum to glve 300 g of

4- (hygy s b £l el GG BRI dnind) | |
sol Ut iy s s
4 (hydroxynethyl) 1- pi pepi di necarbonitrile (21.3 g,

152 nro dr oxy- %- t hyl propani m dam de (18.6

g, 182 Lm%ﬁ?u i OACXI-{(fiﬂrS) at gn‘oloenlt (

=

)

:
°“©on

The title compound {5 mg, 7%) was prepared as a clear film from 4-(5-{{(1-{[(1-
methylethyloxylcarbonyl}-4-piperidinyl)methyljoxy}-2-pyridinyljbenzoic acid

25  (Example 96, Step 2, 0.05 g, 0.13 mmol), 2-aminoethanol (0.01 g, 0.13 mmol), HATU
{0.05 g, 0.13 mmotl), diisopropylethylamine (0.02 g, 0.13 mmol) in DMF (2 mL) in a
manner simifar to Example 96, Step 3, except that no free base step was used. H
NMR (400 MHz, CDCls): & 8.61 (d, 1H, J = 2.2 Hz), 7.91-7.78 (m, 5H), 7.67-7.60 (m,
1H), 7.12 (s, 1H), 4.97-4.86 (m, 1H), 4.29-4.15 (m, 2H), 3.97 (d, 2H, J = 6.2 Hz),
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15t enperature. The reaction mxture was |left at

anbi ent tenperature for 30 mn, decanted, and was

t r a@teeiomésdbh concentrated HCl (45 nmL) and et hramais2@@0086434
m.). The mxture was heated at reflux for 2 h. The

m xt r gt 0 { L4l

resi i Sagh P AAEH (o] 4835 (it pie 367 0 o0
e s (o, rot et et (e bl e ol vt

Et OAcvamgl the naterial obtained was 20conmbined with 9
other bat ches prepared srnrlarly and purified by

Siji % 5 ve 150 g of

{143- Gk i t:r'}»iP I]@:)Z- rlo{i_’n@l}]:]()pﬂmthyi] -
p1 per bi b Qﬁtnfl rSﬂ: tron o

{1-1 , 4- oxadlazol 5-y1] - 4-

plper|d|nyl}nethanol (preﬁared as in Step 3, 174 g,
0.77 et hyl am jhe £140 25nL, 1.0 nol) in
dlchloronet$bne L) &P 50 pas treated with a
solution of neths <yonyIF chloride (69 nmb, 0.89 nol)
i n di chl or onet hane @1 0 er a1l h period. The

m xture was stirred af 5°C flor 130 min, and then was
guenched by the addition of m.). The

m xture was stirred for 30 mn, gndithen the organic
exjract was washed with water (2 x 400 niL), dried

( I\/EtJﬁOﬁ)g A8 dorRRIRE M @ t798) wad PRpSel 854 dHil: mr@ap Q%w'{r[r (1-
W SUu
o 1 e B ot eV e eI AP b i, "

ai r - diEiardple 66, éi‘lérrﬂ 6.0 34313 e Fgbbohygihylamine (0.01 g, 0.13 mmo),
1, 2, -
a3 fdf BPb ZPh8 n%ﬁi'oé &rs@dr@@ﬁéttﬂﬂlaﬂwé (U%b?%’d) 13 mmo) in DMF (2 mi)

nmet hanesu as an o te solid.
1R |(1 gwnwimr@m%?mplg 62‘31tegl ﬁc%haMfreeLpa%sterawas used.
(2H tJ‘r-tFrxrrﬁiR(ricrddzr\)rrz &DQFL) 68163 21 H, f =05 HA,7.8H).86 @, ge) 7.82(d, 1H,
se - 1. 8874 .
(0t i, 1) o781, 89, Wbl bbb,
Hz) ; 2HAMBOT{ ESEH.,J =n$ 2 HaD4.70BR)(m, Bit)ep663.5A(mi 3D -3 (8f3H),
F4b20ﬂt@3§|7@ rr.'fz@l )0do- ih@ﬁ(ngm 2Q B (h, 5H(1589-1 ZSém, 1H), 1.23 (d,

ne sul fon n am

nabl ) eH Mﬁ\%ﬂ %?%S%hﬁg”aﬁ%d& BNE (500 m_)g was
degassed with N2 for 30 mn, and then Pd(PPh3)4 (129,

'mgi o LA ; L3 £.o¥RfadaRaLRd- at 80 C
for ag: fifindtR Jrg‘zdl " rﬁﬁmﬁﬁf ren?gmﬁgﬁre r oom
erature and mas di uted W th dlchloronethane (500

nL) andoyater (500 ni) and stirred for 30 min. The
reacti osi was filtered and the solids 5 were rinsed
with dic orret hane and t he aqueous | ayer was

ext ract ed™ Jchloronethane. The conbi ned organic
extracts werenextl a with 1 N NaOH (2 x 600 nL),
and then cool ed’ to®5 and the pH was adjusted to -8
with 6N HCl. The resul gfﬁkec pitate was col |l ected
by filtration (water wash)ga ir-dried to afford a
yé%l ow solid. This procedure was repeated and the

sol i dsteper £ mianbofrBtethgpropanehittide (10§ 4.11.45gmol5 89droxgfamine

6-[ 4- I ]

(400 %ﬁg&ﬂ%@%& %% agw%%é_}\fa%}ﬁgi ’lgbd“ 55:)!]“%25!21 %‘KbH E\B jznd water
2 7 I_@po mg) w3as rﬁred gt].qeﬂug;ﬁvgmghm)‘re mixtyye was g\@@ﬁﬁategm dryness and
7.27 (dd, 1H, Ja = 8.7 Hz, kib = 2.8 Hz), 3.21 (s,
3H); LRMS (ES!'), mz 250 (NMFD. Step 6: A mxture of
{143- (1-nmet hyl et hyl ) -1, 2, 4- oxadi azol - 5-y1] - 4- pi peri din
yl } met hyl nethanesulfonate (8 g, 271 nnDI)

6[ 4- (et hyl sul f onyl ) phenyl] - 3- pyrldlnol (71.0 15 q,
285 mmol ), powdered potassium carbonate (118 g, 855
nmol ) and N, N di met hyl forrnam de (750 nL) was
mechanically stirred and heated at 80 C under nitrogen
for 20 h. The reaction was cool ed to anbi ent
tenperature, poured onto ice water (3 L) and all owed
to stand for 1 h. The resulting solid was filtered,
rinsed with water (2 x 500 nL) and air-dried. The




20 nmL) and nethanol (500 nlL). The dichl oronet hane was
slowy renoved via rotovap at 55C. The net hanol
sowiat20070ems al l owed to stand at anbi ent tenperakinBossss4

for 16 h. The resulting crystalline SO|Id vvas
filt h | d
vacudae bR It i PuraBEs Mot Sy ano

( 105.cPnegntr@dgqo afferdhd daghed A-aydrentd- methmppmmdqm:g@ (501dz 34%).

SSDCI %tep §8A Qfé{utﬁ)ﬂ of 4—5’ enhlnen%th%n(fﬂ%*)m g81 23 m()ﬁ in @@01241 E) was

8.6 Hz
g 7 |_t&-:)ated -YJI'EQQ skJHg of hj_q_ITICQP (205 %Z-ﬂtt ’r_r%ﬁ )in \6318123(1%%?)0
4.4 (roixtu@hkas Stirrdd3at 0 *ELfJr, 15 $ird B0 dithe® Eharded vth2 sdizijion of cyanogen
3.17- b? JQ%WC@E\) (1 §4 216[)3 63‘43 (T'me re]?)é)ton ralxt]:u]e \%%%ﬂrréd'gnd(a]]owed

1.97
6H, Jo warm @ ap@)e-nt tepqwa@@sp?d stlﬁppg oypsmgr(t Ip% aqueous layer was

Al t erdapirbtée apd @pactad WisnCHBM.e [Thd combined organic extracts were dried

2-B 40451 |

30 22@% Iéazéé) ?‘&;’eréd)l}ra[@ Wtr%e%?icor‘?degﬂdﬁ%cg XI?% fg‘%%m%%% %as
wa}s mogpup@wﬂa@h%f bajshesemads! sirgilafly ad purified by chromatography on a
{ 143-diita g8 chMmB I Ye) 30b.0df 4-(RaStymaBN - Bpipdddindcabarikdi n

r TS A 0 TP S My g
and Rif3fhydB&@mettyy!)- pigerivinetaroonitrig ki % & 1ﬁ2)nrﬁdjlahd>%ﬁdd'@yy K
di | SGRERIFbncRRAHAE HOXY] FHonhll rﬁlsmo , 68 o) MBlglent 0 &

manner simlar_ to r;P (r400
M% tgmr%t)lre ge @ggct(og )jﬁq)e wa§ Ie§ft erableritllfemrepraiurg %Bplir)m
7.08 dedantdd-iandwas iBald Mitth conbeRitatell HG (45an)%ﬂ)i ett@n@20 (). The

2H J ﬂf%‘% g% a(?d Bt x:?or%b(ﬂﬂi p%ra?eg b ?Fyg%ss and

( m 2\:.9 resyltinggegiduegyds ¢ arg@:l withpter qr_waB s)adjugfed to basic with
381/ 3§§O§ M"Hé)mlxtﬁteﬁrﬁhs%xtracted with EtQAc¢ and the material obtained was

oty PR ML P e, e L RN SRS Bty P s el e
( 51 mgron@mapmg) quee1|§a g Fb G hmethgie w1 8 AFqepdiadoBs-yi4-
,h,ﬁ [Mﬂ;ang, 4- oxadi azol - 5-y1] - 4- pi peri di nyl } nme
P @é%rh {Aeivbagt fdf &Ts%rews@ﬁh [eoditeiduy o, 52
mol )plpeﬁﬁm?%ié@@ﬁol((ﬁremréd asid SRIPHE3) 74 § @. 7Tgnol 0an0 4riethytzindine (140
3’ 18@5 (05'[1:5“1?{ f Hor%rrférﬁxgﬁgﬁ L§ 'ar% J@\Laét%a@&%fﬂlaeso%aon 0$t ep
54( { mgtreauney ﬁ@}pr@pwg‘a L. 0.89 molkig sighlgseptethans 410 ail) overa 1 h
pi perﬁed@myfh}enﬁitmlvoaewr}ed%t 64c fdr 30 ret, byd Behwhy Guéntaably the
gl:]{ezya[d%@ r I Shlﬁali]eieé L? :‘?Oz)lny%v%% s?rr% f%%%)mﬂ'l rand th?n the organic
(0. 473track 9% waﬂ‘@d Mté patee@ x 400 mL), dried (MgSO4) and concentrated. The
30 residue was treated with heptane (1 L), stirred for 3 h, and the resuiting solid was
collected by filtration (heptane wash) and air-dried to afford {1-[3-{1-methylethyl)-
1,2.4-oxadiazol-5-yl]-4-piperidinyimethyl methanesulfonate (219.7 g, 94%) as an off-
white solid. '"NMR (400 MHz, CDCl5): § 4.21-4.15 {m, 2H), 4.08 (d, 2H, J = 6.6 Hz),
3.04 (m, 2H), 3.01 (s, 3H), 2.86 (septet, 1H, J = 6.9 Hz), 2.05-1.93 (m, 1H), 1.88-1.81
35 (m, 2H), 1.43-1.31 (m, 2H), 1.26 (d, 6H, J = 6.8 Hz); LRMS (ESI), m/z 304 (M+H).
Step 5: A mixture of 6-bromo-3-pyridinol (36 g, 207 mmol),
f[4-(methylsulfonyl)phenyl]boronic acid (50 g, 250 mmol), 2M Na;CO3 (315 mL) and
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15as a tan solid from

{4-] (1- et hyl et hypsul fonyl ] phenyl } boronic acid (1.979,

8. W 2003@¥akez 6- brono- 3-pyridinol (1 g, 5.75 mPoijusz007/086434
Pd(PPhB) 2C12 (200 ng, 0.28 mmol ), 2M Na2C33 (5 nlL) and

|
The v pbe iy el BAARE TN BLd e SRS R dRen 720 G0
Sili m@b&a&ﬁ@iﬂeﬂmdéh@me:ﬁwm&he@feﬂ@t @3’/” Q\fEO lcHhergactian was
NVR (a‘ﬂ@pedwb@@ol mrﬁ}emp@%té’r@ aﬁ(ﬂwas]d‘iuted with alcﬁor{%)sthaﬁa (@@O mL)

E S %gd wgter_(sgo @Lmr;gz Qtlve%@r é{qjé?m il'ﬁ'e fefgtlon V\gasgltei_ﬁa éx?dbthe SO|IdS
2.9 Hrre ridedRitBdid8¢mmethide, andl t130{qdecuBiyyedwas @irgcted Yith
LRVB i dhigkame g%é PLcoMinldl orgahie Bxtfots Wefe iirabtSd GRATPRNAGH (2 x

6- { 4-0p TNE0AYPB CPYHBPTEAY? ERENPERAUSen (A TEIRGN G e
ny, Yeh@ingprekipitate was collected by filtration (water wash) and air-dried to afford a
éllggrg{eibwgsﬁ@%trﬁ%%#ﬁ)d % vgas‘:‘%{%)é%g 'gg& ?I% @xd)é me e cogw(g)lne%to provide
310 5711.%g, 68%) 5H6-HrfBleihy W@nﬂ@pmscwswn% H §M§44¢Pn%'r'§ Buso-
in THE: 61@27’15 1108, b@lgﬁfﬂHb}/ @||7II—§PBY2@W|2H J = 8.5 Hz), 8.00-7.90 (m,

ot A Lo T B o e

pur i fStems: by mixeve of¢-{Pplasahyetieyat, 24-oxealiaEblt 5y s pipgidaylimethyl

a mcﬁh%egf'ﬁgét@ﬁb gk 97]9'%59 Gllgqm%ylmlﬁ)ﬁyl)ghé?@?ﬂ/ﬁirﬁm.o

tin
2 alR 28Hameb. @@wﬁ%rgféaotwswm Sara L HE NEFTRO)
r s ul dirhétyIfBetantde @S0 inBjueds rkghbmicalPstitidd Gh& hedi¢deaBREC under

wth 4N grll t%l Zde ﬁ t ﬂ‘l ee4dtEn {vgs §o]o e'attg @Bﬁgrq te%draﬁé’f@rg &oﬁred onto ice

stan d] Itra nper a
nas. ceRéht s eined t@staed f@hbht Th res@mﬁewsmerec}' gmsed with

6% v@aﬁerﬁlz ¥Bhd rﬁL}Séﬁld lafldridd- THMROKARS tdda up M@rom&hzﬁ}e‘{@oo
8262 1 r%ld and Te]%angj %éﬂ%% (9 ic ]f%%gﬁ%%%ls ngréé\%ggl?)di??gtovap
7. 90 ¢t 85 °A. HhednethahoBsokdtiyn was BBwdito stard ajamigers terperature for 16
4 32 h4 'I%é Q&gltl@ sté‘lh ﬁd wgé'* [ter]eﬁ fséd M@eolo&n&ﬁar%{ Qr%(tmed

( m 1Urqj!er vacyym at | 6 (%1 bllﬁ affoid @8 dgsw%g pl(qqyl_gtﬂ(bs 7q. 84%) as a
1. 33-j}hiddn {oml. HRMMR (ATBVEHL, EBIC).): s18l4a (4.8%t, ( Metd Hz) .13 (d, 2H, J =

%%H%)O%?hfhﬁ%ﬁt é?hﬂ; 416 3Ky T B 7729400, H. Jo = 87 bz,
pyri dbFyi0) dndyA. Mh@‘i}J =11301 ipor 3.0k We%*‘éer'(ﬁ@Hé)é &17-3.04 (m, 5H),

”' f'z“@f@@&@ﬁ ahg 2NMQPJS 1A JI@?T@QHU*—-H@eCF-QWCHAWdQ( 4\02m;11 29 (d,
repar solid from6-{4-[(1

rret h)ﬁ"bt’ﬁ]l%'é'zc}i ?W@fﬁsﬁ@ﬁy‘%’}? M¥ridinol (from

addl tA!tan'a’(lveQJra)agatloﬁ Stapar 2-Branes-{(HH3 dbirathplethylh- rh-oxadiazol-5-

USdof i
r ever &%ldlﬂ%ﬂ?&fgi‘)ow %?%"@S%Qn; v S%ared as a white solid
G ach i (G- mbiyinyibh 2 oxagi 476+ BYIbpRRYRRolgano (repared as
modi fik Ekam[ﬂ@@ laz;apsG 336487920 mibolyEttryheBipylidinol (348 mg, 2.0

gs( Pﬁd@ﬁ_}‘ﬁ e?zgtm bQ?n | %Bﬂ?ﬁé‘ %%Ey#ol%l%F %%%38@%“

(141 azgdlca@bwate (0.51 mL, 2 6 mmol) in a manner similar {o Examp!e 1, Step 2. 'H
35 NMR (400 MHz, CDCls): § 8.04 (s, 1H), 7.37 (d, 1H, J=8.8 Hz), 7.08 (d, 1H, /= 8.8
Hz), 4.26-4.16 (m, 2H), 3.85 (d, 2H, J = 6.2 Hz), 3.14-3.04 (m, 2H), 2.95-2.76 (m,
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mmol) in THF (2 nlL) followed by diisopropyl

azodi carboxylate (0 106 nL, 0.54 mmol) in a manner

si Wd ass/reIExanpl e 1, Step 2, and purified byPCT/US2007/086434

rever se- phase preparative HPLC using a CH3CN H20

gr adi 4t 2 ¢ L0588t L0R D35 W, b, §.505%sT :

od 10 FCRIR Tog tirle M doRagetnate 2 . o, .- as

2.9 H3 LRMS ESymizi§1/3gs Mdllg 1) 7.94 20(d, 2H, J =

8. 4 Hetpp 2:751BIC[d+(1-Methyldthy$-1 2, 4-tpdiazbl-291]-4 ebtberidihy}mbams By R2-[4-

HZ, J I o 4. ) _ -5 -fa-

5 o1 gigTBporSfhenpitfind g Proh e plpiry i 5 oot

2 4 Q1rﬁletlmlq)thyl)zi_,%o&ngigol(srﬁl]—tlime,ndr_pylb‘@at@_y_l)gg]p{yﬁfin@ﬂ?(,) mg, .52

f]l- 7; r€215|$5|,), [ﬁhheéhylsuﬁdEny()&enﬁ{}Horojic%ciﬁ {fbshig, (2}551 Exn%!i_bl)(lﬂMi\?kd:O3 {5
= 6. ; , . anpl.e :

1 et ik 0BG, P52 44 mihEadiove i A B e 5 Eemole

bi phe?iyB{end@xy} net hyl ) - 1- pi peri di necar boxyl ate Q0

Step 1. 4'-(Methylsul fonyl)-2,4-bi phenyl diol (500 ng,

368/@ S prepare Ll e |I I_ro 2ol 5l
S

rd( PPy S8 00 ng, 0. 14 mmol), 2M Na2008 (5 ni) and
DVE (& i)’ in a manner simlar to Exanple 21, Step
3.11-1 0 MHz, 5 DMBOSH6) 69.68 (s, 1H), 9.52
(s, 1H) ~g58~ (m 2H), 7.75-7.69 (m 2H), 7.13(d,
1H J = 8.4 H)! gl 41 (d, 1H J = 2.2 Hz), 6.32 (dd,
1H J a = 8.4 Jo'=Y2.4 Hz), 3.31 (s, 3H); LRMS

(ESI), mz 263 (MH). N

4- (g- Hydr oxy-4' - (et hyl sul f%}g A4- bi phenyl ygoxyl et hy

| )-1- piperidinecarboxylate (90 ng, 11% was prepared

as a #8p i.e6-80)(1-MethlyRifyiskutionyilphenyl}-3-pyridinol (0.47 g, 29%) was prepared

L0 b Sl ot B 8.

(hy dr ooyt dngrhg-3-py it gl .78 oamdjoRY PBl £:Cle [(208pay, 68 asnol), 2M

o OSSRy oY b TISEp o 0

azodi BRI W ByrEeq by dwomaiparachy 28 a#ied §e! FAIUTAN AdisA Bith ¥ to 5%

si m | meot/eHERAM NMRLAOBMER, Eheibh dBERd( ADQ M H(CBGE &), 2H, o

AN ENENOE R T NS i

?. 95%;%;@2:@% é.%}g% 6 fn,m:é,(mb, (f;% Jr;:ﬁ.?HZ)( LRIIS (BY), Mz 278 (M-H).
s, i - - | i

1”701 R8T 9 e O ég?”eg.f forh o gmﬁ“uif‘”eiﬁy%".'f‘i?@ﬁ““”'}

(m  2HpyridPRNATQ S 69 M) ALis-((-meiviethypd 3. oxagigrel-beltids

di spepigaridinyljnnetimnoiEp@bared bs in FEXample 20, Bep3Bl7) mgpd saddet) and

t 95 2 SPb\Wes b, 954 ToBLOYLE LML) followed by diisopropyl azodicarboxylate

4-? ([2- roxy-4' - (methyl sulf or?yi)o- 4%@%&)}1 yﬁooxy?n%

t hy!l yOB0AL 8i54 armal) if a ewnbressifilat t© Fxemplay, Step 25 Thim@de grerduct

tTHF (WagHulified By@evtrset ghbss grhﬁfsaraﬁzé HPEd ueihg 2TPLERH,0 gr_afiﬁnt (10:90
enperat Ure. . n. m xtyre was charged with

1 oot Hos T 2 i o W Tonlino EpiduAR R bt

and waldCotand freetbased aith satvriatet dlageQaThe eespiiing solid was taken up in
30  CHyCl,, treated with 4N HCI in dioxane {0.31 mL), and allowed fo stand at ambient

temperature for 30 min. The mixture was concentrated to give the title compound

(0.67 g, 76%) as a white solid. "H NMR (400 MHz, CDCls): § 8.49 (d, 1H, J = 2.8 Hz),
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30 min, then at reflux for 4 h. The reaction did not
appear to proceed; therefore, iodonethane (0.014 ni,

0. a3 mwwmni7deomas added, and the m xture was hedt(@sat07/086434
25refl ux overnight. The m xture was quenched with MeOH
and C@?Fﬁi”élﬁ at-eglg H'érﬁﬁo d@ﬁ PLBAUGE 7%, t1ﬂk§n 8‘89—12)'3’63 (d,

MeOH l'trate was concen

puri f I%d IHE F'é}v‘éﬁ%é 25%%*%%%%1 NS HC- %?ﬁ%("é . 316
CH3CNs. e@@n gHadL%rﬂss( #0190 220-2100QmO)H)E.041.00 O ZH], A 8ak43 (m,

armd' t|tIe conpound
o éStég %Ti%ﬁ% Fgﬁﬁ’h%é5 67.95 (d.

2H5 J = 2H J = Hz

1H Exang)lgﬁ 1M h lgt bl [(sﬂq [(1Jm3th¥|e yﬁsqlémylj;ﬂ*xenyl&ﬁa

Hz) %yrg:@y )axy}%[lﬁthyj -1=pi rniir%rbozfylgg tﬂ 'ggoi‘%iatﬁ_l-l)

4.20410(m 2H), 3.85 (s, 3H), 3.84-3.76 (m 2H),

3.10 (s, 3H), 2.78-2.68 ( 2H), 1.97-1.87 (m 1H),

1.76-1.68dm 2H), 1.27ud" m 8H); LRVS (ES!), niz
462 (Mgﬁl)s. sExanpl e 104:
N-(2- Hydro -4% ({143-(1-nethyl ethyl)-1, 2, 4- oxad

[ | - 5-
Iyzil]z?4- pi peri di e, xy] - 4- bi phenyl sul fonani de 0
The title conpound m%ov\as prepared as a white
solid from (4-{[(2-
hydr oxyet hyl ) am no] sul f onyl Iophenyl ) boroni c acid (98
0,4 1), 4-11(4- . N

oo Bl PRy DR b e R 9 T G4
i azol methylethyjspléanyithihary}5 -puridipelrieeh additional ©x2meflinepyre material
St ep érbtalﬂéi?fmﬁgExa & m’f)ep1 Rﬂﬁdﬁ%)p@l@lea b} AYerB-phiselfeparative
o K O e (037G BB mosrer,
CDCI 3)00 By, 098 nfrolgl), 24rhethylethyB4- &yﬁm)yme’ihyﬁs -firbridifétarkbxyiate

g;‘ "@eﬁ? d%é(lndExa%'ﬁﬂe ?teﬁz 1d§izr)ag2 0%4%%&6?)?%*%%3(14%@90 54
(d, 2mmol |n— I-tf (2 n}l@jollogedyly Jgsop@pp@lrﬂzo@%rboxglatgdo éOQ)FyIL q.ﬁdl mmol}
4H) R .aYendeBdmi(aito Ex@ble, 1, 8ted &; ahdlpafifiad b verse-phase preparative
2.10- 1 "
2 10 GefLflo 4yt Midodflsonthog el e
Exan‘p]l-beﬂl35400 MHz, CDCls): § 8.40 (d, 1H, J =2.9 Hz), 8.11 (d, 2H, J = 8.8 Hz), 7.94

Ny 2- (Zdyﬁill’l oyl by ¥ 741d 3A(J 18831, F-aREDY Hes, b 8 v u2x 41 %z),

S T8 (i 114 TR AN G G2 o WO S FR IS i A

nam de74.fn, 2H), 2.08-1.98 (m, 1H), 1.90-1.80 (m, 2H), 1.77 (bs, 2H), 1.31 (d, 6H, J=6.9
Hz), 1.26 (d, BH, J = 6.2 Hz); LRMS (ES!), m/z 461 (M+H).

25 Example 103: 1-Methylethyl 4-{{[2-(methoxy)-4'-{methylsulfonyl}-4-
biphenylylloxy}methyl)-1-piperidinecarboxylate

°“Qw

0
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Step 1:

2-Brono-51({1[ 3-(1-nethylethyl)-1, 2, 4- oxadi azol -5-y1] -

4- woi p@rora@dny| } met hyl ) oxy] pyridine (1 g, 60%pcwas2007/086434
prepared from {143-(1- et hyl et hyl) -

1,2, A“St%t@di %&hﬂéjlfé“& f%gb@e%gldgg(g%d ,E,Q%SL}%Q,QL pr%BérS@er gglear

gsblr ?m*ﬁms‘- WI‘"?%N'%P"Y()QEZ‘Y'}P@FO”@ agitd]-96 9. stﬁ?F"“’(‘q') $ebrggno-1,3-

4. 4| I)fﬂéﬁlze)ned@u(n §05)ﬂ|293rlﬁmb|()j %Qﬁ*rﬁﬁ&[?@ﬁﬁ’h(@tfﬁﬂ(rgm&ﬁ@mazcés & mL)

nmo r azodl.C a 1

ol Y M SRR A R R Rrepar v ladhee

1,5 StBYSQ:d)arebear iH) S (by1H)eVas-580 thama 76Nt RNe7.13 (d,

HPLC : 2 Q) W
@Hé"@ﬂ(}d}{"ﬁ-@ .ﬂ!f‘ﬁl Hlﬁ\r %}%07%’98%%% g%—: 1By, 3.31

0. 05% TféA as

58. 04s(3): LRYS (ES@sm/Z§6Ci(Nﬂ1f') 7.37 (d, 1H, J = 8.7 Hz),

3. 981$t€k§12 A H2-H\droxy-8'- ﬁeh‘l&lsuIfdﬂylF4-BLpBer|y|l§/)]0xy]4neﬂﬁjl)(1d 2H,

5 59 pend:T arbogyl%tg 9%:5% é‘;{# wis gr argoligsg%\ﬁ %%oéﬁ} ngw

1% 4 (Hz?)hylslllfoﬁm 2,4-8phgnyldiop (300 mp, 89 (ﬂd10|)61—ln9§|}yi&thﬂ 49 Hz);
LRVS (o fefrd me’!ﬁbl?—ﬁé%&ﬁd&%@arﬁjb&'ﬂﬂle (pRpaied &s inTB@mbletd| Step 1, 380 mg,
con‘po%J d |?a,@ph3&%5@5 mg, 329r en[i)o(fB ‘FHIg?w mr|_) ?o!lowmy de lisopropyl

solid
{ [ (2- etzydicayb(gxetahy@am mbl 248 rirmolyinlaghan i Sirvitr triixemalei 1 Step 2. H

5 (1@1 9(@ Mﬁ?{%bpe,fﬁ%?r{&hg 47 B4R T.08 (020, {7 86 ssl-éz) 7.16 0,
Hm%wax@,%qﬁ éq. 25), (41933§ §Rym, @Hh4ﬁ-ﬁ«l§?3) 3, 3.7 15 2H
F’d( PPH&) @, 4Hb 00797869 On, 2AH), mmh) 87 (BMMZ(?@G e(sgriwnias)t amd(d 6H, J
e e
P L o T B . bl RS O 31 oD
= 8 By, NaH @g%(djspe@lQn igmine@| gil, &g, 73 mglo()@yas gqiqiedjo&
8.6 %)uﬂor? efQQnétﬁglletIJr)}F'd, ({92 dﬁ)}(? 4'—'[%')ethy§uI%ﬁylf—ﬂ-blgﬂé’r‘nylyﬂoxyﬁne?hyi)
1623 ‘gplgerg@e?a[ﬁo lebe%%m_gﬂo gﬁ 'B'STE’ anfi-kfb( mb). ggweém%re(\ﬁs stirred
1H), & af6iedt t&Bparztu@difhr,30 nid7ThelmidDre(wys cAkiped WitPBellatp-2-

6 H J(r‘ne@yl%xﬂhanek%r‘@%kb mn%k)z ar%qgas(sw:&g at aﬁ?ﬁ%ﬁﬂbﬁperatu re for
2 5 CHOfinghes arefsx foy o XY tergon dighpot appearip progeqdh ipreefans

| ) 1 |8do4nethane (0.014 mL, 0.23 mmol) was added, and the mixture was heated at

oxacl a0l 5 &l e RLASE |, W b gt pLabany | 5

onam rifluaoroaceta
4 br o}mezamzsﬂuqti YWas(dakeobe ﬂ‘Z“é?@é-lﬂtW@ﬁ)ﬂnd delfifrefeguas(cengepgated,and

nmol )pu'rlfbo(BE‘ZQe?se( a§€-ﬁre ivadghed uElﬁg 8 CHOENEHL® Bralibnt (10:00 to
(21ar6n7{b W@E(?h'rl‘r%q-fi 25 2 aqg%a gngl_aé 3%@; (il:‘tq} )aqfrgltegl tli gorpnpound asa
t enpema’elsolw THNRA R {300t M2 O ): $t7.92r (e PHat = o .68 (d, 2H, J=

t?dmeéﬁﬁéé?zéghﬁ ﬁ@ﬂ?—'{z?ﬁ g&};ht ﬁﬁtﬁdsafTﬁﬂzeJ ‘z‘g‘ﬁz) L8534

produc
col urdr &4iHay 4@5146331@1% HUEG)PIP é:#IQ@mzZFt)o'S éﬁ (§e3"9834841§7Q fm@ﬁ)
of 4-Hrorests, 27el2.b8 W en,N.972t.87 (m, 1H), 1.76-1.66 (m, 2H), 1.27-1.11 (m,

8H); LRMS (ESI), m/z 462 (M+H).

35 Example 104: N-(2-Hydroxyethyi)-4"-[{{1-[3-(1-methylethyl}-1,2,4-0xadiazol-5-
yl]-4-piperidinyl}methyl)oxy]-4-biphenylsulfonamide
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hydr oxyet hyl ) benzenesul fonam de as a white solid. 1E1
NVR (400 MHz, CDCI3): 25 7.67 (dd, 1H, Ja7.2 Hz, ..11,
= Gucobddorosoy . 47 (dd, 1H, Ja = 8.7 Hz, Jb = 5.FcThim}007/086434
5.39- 5.14 (m 1H), 3.78-3.64 (m 2H), 3.26-3.10 (m
2H), 1.73 (bg, 1H); LRV (ES1), mz 314/316 (MH).
Step ao n-Buth? | i thium (2. 5M in hexanes, 0.56 nL, 1.4
mol ) Was” agded Syopwi se to a sol ution of

4- {[(4 bron'?)ph xy] methyl | - 143- (1-nethyl ethyl)-1, 2
, 4- oxadi azol -5- 30 oiperidine (prepared as in
Exarrple 24, Step 1, °$8 ; [) in THE (5 nlL) at
-78 C. The m xture was stir e atN- 7 Cfor 2 h, and
was then charged with a cool ed 3ol on (-78 C) of
trllsopropyl borate (0.46 nL, 2 rﬂﬁbﬂ) in THE (3 nL) at

o LoTEAEORSAEL 0 S 5L L i

t enperq%hs@@@mlsg*mny'}WH@V')P@SW PEI% (S8im& Qf‘é“fﬂ%{)s“ {It4-
char g@ﬁmmﬁehyljok@]hi@hylf 203-(Mloyetiyndhyg)t 4,2, 4-exh diizolErfipiparidine

t e%rp e{g{at urre as d] I%)ﬁampre 2-£h§te|5n1 st? gcp@%rﬁa)eﬁcé@ﬁB gﬁ‘ﬁ:&% mg, 0.14

ni'c ‘'ex
My SO4mmph), I %M@@Os éﬁ'ﬁd'—)@”ﬂ PME (2ImLp) dy empRnsr BimHRs &hExampa 1. Step

The cg, uﬁwm@aywzmigumém @dzﬁw <55 PERY @LARAYY 98 .424z),
i|2|0| 2 %@5%0%%@3#%) ';sﬁ‘?g qu_H 01 88“@9'1/ %%2 t8194z}’326-416

[ 3-( 1mneHmyslset(dnyzH) J & B2, Hix), B(6dth. 2z @, 26, BLP-3007rp i), 2082185 (m,

t hypo |
(IO E M g R e 5 1H) 2053 A0l BaF fir ot pn. 1.2
8 8 Hzi)ﬁHal%@HZ) PRMS JESD), gVaSEAMHA 04- 3. 92(m 2H),
3.85(d, 2H, J 6.4 Hz), 3.15-3.05 10(m 2H),
2. 84- Bxafdplé m95: IMIZ-Hﬁ:IrB)éyell'nyB&—{SF[(ﬂ I341-méthgBthyl) R, 4-oxadiazol-5-
2H), $3-8-pipbrididypmethyhdxyl-2-pyGdidy}HisnzedesuBorantidg ; L RVS
(ES!'), mz 346 (MtH). Step 3: The title conpound (20
my, 19% was {pwepared as a yellow solid from {4-
[ ({1180CLnpt sg hyl ) -1, 2, 4- oxadi azol - 5-y1] - 4- pi perid
i nyl ynet hyl flox enyl | boronic acid (55 ng, 0.16
nmol ), 4-brono- -y Ty uor o- N- ( 2-
15hydr oxyet hyl ) benzioes Nim de (50 ng, 0.16 nmol),
Pd(PPh3)4 (50 ng, 0.023 nmo|) 2|\/Lll\la2 (1 nm) and
DVE (2 nmL) in a manner siml nple 1, Step 1,
and wor ked up |n a rranner SI m | acv~ anple 9, Step
. HNI\/R%4OO 8766(dd 1H Ja =
Hz, SVEBF @f@“%i(“{? 5“216' Y%‘V'M? Aopppdiazol-E31-4- 24 (m
1H) pip&@liryBimetByoxypyfidBe 8t &BD%) vafrefdred fidh {13[3¢1-Gethylethyl)-

5 80 izézf’( d"""é’%r\’” %%&"@ e {"g"‘o'%pa@” apdn Bx %&};JE& gEDDS 1,

2 208- 2AmqE-boryo-3-pyridinol(p2 mg I)mmoh), §PsP1(195 9(

%Egldr) diisiro ﬂbzo%ﬁ)arboﬂylaz@(o(géﬁ g, 4Jnn-rolﬁd%oﬂﬂl6byl aio'aMErboxylate

S TCr LB b bin TR L) kinapngs giias 1 Gxemple 1. Step 2
25pi pemd mlrifietity}revrseyphosey predrdtive MPL B yisiva b Chha§NHab aragleniy30:70
yri di peioblioh itQ658RFEA L § nfodREC MR Edo MHz, cDCLs): 5 8.04 (d, 1H, J

25 =3.1Hz), 7.37 (d, 1H, J= 8.7 Hz), 7.08 (dd, 1H, J» = 8.7 Hz, Jy = 3.2 Hz), 4.22 (4,
2H, J = 13.1 Hz), 3.85 (d, 2H, J = 6.3 Hz), 3.09 (m, 2H), 2.89 (m, 1H), 2.13-1.99 (m, 1
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Step 1:

N- Hydr oxy- 44({644- (et hyl sul f onyl ) phenyl ] - 3- pyri di nyl |
oxwoedshydsdz 1- pi peri di necar boxi m dam de (35 pagyus2@9%0sc434
was prepared from 244-

(et hyl )p 1:5; -RIpRRr] gi ny, t

i di ng)()d?'%&fg%’h‘? b?zue'gg'%’( }J-?“e%-‘a”?gﬁ %@'ais:&% & @gﬁﬁggéﬁm\% (ESD.
St ep Pz 38WIBNHITHD. 3 ol , HClI content undeternined) in

t he nagner Trd ik kahpdAd ?O@ﬁ@?ﬁ 8% Has prb@P&d dead. oft i itIMRd from (4-

2428({Hz“h&w%%lg”%ﬂMOﬂyg%ﬁlg)oéﬁ%’rﬁc%é% &S,gq.%@%l_),g’zibromo-s-

(rg A -3-(-rBethyletioid)-1, 2 Hoxabizezal-5y 18+ pieridingmetRyoxyiy)idine (153 mg,
3.99 P ey .
537 ot g i etk .
SH) "y S s 21 B3 EAIR (46D MHEo SOENE Fip-39 45 )

2: A gixfaure J6fs 2rpRt by [dhriensngkeizaei7d (d,AHO08 81plHz),@.309d,

1).., TBLY (29 0 | . ]
ol a6 s PPr, RV RSB 20 T oy Sl A 92 6.0 ),
(0 0787465 O £5). 7304 (. BNk-200-200 (Y. 2081 £ ), 1.57-

ambi endo HEBREH3BYE SHE P 6 HENLRMEERI ) Xhiti562 wadH)char ged
with N h@gr m?44(?%44- (et h@ﬂlylsuﬂy(;{nyl)) phenyl ] - g

" SR

I ent tenperature, concentrated, and the crude
product was purified by reverse-phase preparative HPLC
using a OH3CN: H20 gradient }O.% 99.5 to 90:10) with
0.05% TEA 4% 2 rodifier He ? e 6 ng (129 of the
titl eNeonpoufd.asy,a tan sol fcE 1H NVR (400 Mz,

00013): 88.49 1H, J = 2.8 Hz), 8.12-7.98 (m 4H),
7.75 (d, 1H, J .8 Fg), 7.40 (dd, 1H, Ja = 8.6 Hz,

.4 = 2.4 Hz), 4.F13- % &3 - , 3.95(d, 2H, J = 6.4
Hz), 153.08 (s, 3H), 3.00-2, 88N(n%;|;2‘2, 2.15 (bs, 2H),
1.98-1.86 (m 2H), 1.54-1. ssjm\ﬁ { 1.36-1.30(m

6H); LRVS (ESI), mz 457 (M+H). ®&sanple 108:

1, 1- D et hyl et hyl . _

(2- [ (38R ]¥ gfwsﬂocf-f froaRpr et Affrgrobenzengsifionychlorge (1.17 g, 4 mmol)
5- y1lin $HpCIpBrmidiway kaideeitid y Baxtich-of 2-amploethyroy (G 38urhif, 6myrhdlpand

LNO] : t . : i
ey UeomBE LR Bo ol ERych: 012 b T
addedMiuespiassdiredatambisnt semeeratyre for b andeanpgntratery The crude
(2- angroqRt Wy ﬁﬁgécﬁt@fmt(ﬁxa(obﬂabh{/’f)&) a dilicagl &oua:mdjsriﬂ?)o to 10%
triet . o ! (Prol at
anbi eﬂ%éltq@hﬁn@? %t%"’le é.smfﬁé%t?ﬁtbﬂor”éo'%%ﬂs] rP?\rﬁ?‘d at
anbi emuroxgatmBbertzenasuifonemitiegha whitk eolidi Xt NME GREMEA&DCL): 3
copcents E,eﬁh sangothe, crala, pr ediet 1as = BYHA iveds Piz), 5.30-
cromaoraﬂyonasulcagel _

m, 1H),3.78-3.64 (m, 2H), 3.26-3.10 (m, 2H), 1.73 (bs, 1H); LRMS (ESI), m/z

8

i3¥
314/316 (M-H).
Step 2: n-Butyllithium (2.5M in hexanes, 0.56 mL, 1.4 mmo!) was added dropwise {o
a solution of 4-{[(4-bromophenyl)oxy]methyi}-1{3-(1-methylethyl)}-1,2.4-oxadiazol-5-
30  yllpiperidine (prepared as in Example 24, Step 1, 380 mg, 1 mmol) in THF (5 mL)
at -78 °C. The mixture was stirred at -78 °C for 2 h, and was then charged with a
cooled solution (-78 °C) of triisopropylborate (0.46 mL, 2 mmol} in THF (3 mL) at -

1M1



colum using 0 to 5% MeOH CH2012 to give 362 ng (96%

of 1,1-dinethylethyl (2-

{[ W 2ossproamhenyl ) sul f onyl ] ami nol et hyl ) car ban&tce/msooaesmn
Whlte solid. 1H NWMR (400 WMHz, CDCl13): 67.75-7.68 (m

7783 33 Té%?e%ct(omén}_lgthpeswa% f@%\' 82(?’ ?‘a%%h%%ZéQ ger&tgp ‘and
LRI\/B FUEs) 3t ambrept BMoeraine gveright. Heagpcion mixture was charged with 1N
é 1h Discres dWL)%tnB)éilrrel(dfa‘t ﬁlﬁﬁﬁléﬂt't%'lﬁﬁgrélm‘)éﬂﬂ'ﬂ h. tThe mixture was then
| e e carb
65&) (?]%gzy %#‘%ﬁ“a’%‘%%ﬁ% £ Oranic ¢ ext¥  WeLe rgﬂ;ad oaerfhﬁggﬁ%? nHt’ered and
( 45 hytbe Wksip vemgdncbdatdi dhaciude rd@2:t weg pLBIfigBbynaimatography on

1 1- éjén!EEngDéof%FrR)ﬁEmg 0to 7% MeOHlCHZCIz to %lve 120 mg (r?g%) of the {4-{1-

o, | OSBRI PA PRSI U000 Ry B PGy 1opte 2o
NaZCG& a(\ammsb;ndathmEmgm\nm,Dmsm &) SR ¢, 25), miebad, 2HpJ = 8.8
- | er
Co- BEi gt s A IRREE iy B Testor R 0 e S h 3 B 00
(g,o ) 2H)72 B4278 (MAH), 2.04-6:94 (re., 1HLH,8835785(mg 2Hix Yi,37-1.22 (m, 2H),
7 54(the @, ~!lf—689 Az)Hzams Eﬁ)4rr&zd346 MyrHE— 8 6 Hz), 6.76

s >

2H) @é%% ?@ tltlg m&qy,gqi@%c@ﬂ?? \gﬁszpr éd(em Itovsftﬁﬂ(frg% {4-
The tli{t{%¥(1ewatpiaind)-1(216€0xatipzol S59h4-piesidipylbpeinddxdaheayiiboronic
whi t eacﬁi%i fg. %Elnoﬂ; 4- t%r@r% E%td?h{xl):%-!@
(2 {[.(&4 roxy enyl Osul fonyl ] am no} et hgpc ar ba

nift e ttygrggéy I)bqyzgges P :de 0 mg, 0.16 mmaol), Pd{FFn3), (50 mg, 0.023
{143- rﬁlﬁeI[IEMWdzeOhWrblL)]an@DM—quaﬂJ) mzoharmey dichilat tpExeeipiadi, Step 1,
yl }”eoatnggﬂ%d F?fnedoﬁélﬁ% %r?. Aﬂcg@%ﬂ{ﬂi’é & gge%s 8 S%&R?taofﬁéﬂ £DCh)
m_) ffo'fl wwaa&my 9. ﬂé’@pfbepﬁﬁ HarOR-CAp bmayl)a?’t@ 124 (18 7H), 6.98

UHQ'QHi)nS QOD?/?WQE gSi ma}la;aéM @G@(QWWB%QJ(@J N 8R64a
21Hl\| Od62n3784 %%g) H%

2oty ) G e 0. 2B i, B 25405 Ty R 9D B i, 211
1H Jbs; 28), 2.0817)92 (4, O3); 1.349B0(m 2:DH).29 @, &4 A=06.9 Bik); LBMS (ESI),

&5373%%3 05 (m 2H), 2.98-2.88 (m 2H), 2.83-

267 2. 06- 94(m 1H) 189179(m 2H)

(1528)Exam:g%‘n%5 ‘I—ﬁ (1 )é exadiazol-3 2n].4 RVB
et Cﬁﬁ;é 91";8‘?88"3%1?87'“'89 yijrospacpite

peri d| oyl | et hyl) oxy] 4- m)rphol i nyl)ethyl]-4-bi

phenyl g‘fjjgz trifd [cet at e
F e
S

Step 1: N-Hydroxy-4-[({6-{4-(methylsulfonyl)phenyl]-3-pyridinyl}oxy)methyl]-1-
piperidinecarboximidamide (35 mg, 29%) was prepared from 2-[4-
{methylsulfonyl)phenyl]-5-[(4-piperidinylmethylJoxy]pyridine dihydrochloride {prepared
30 asin Example 886, Step 2, 113 mg, 0.3 mmol, HCI content undetermined) in the
manner similar to Example 40, Steps 1-2. '"H NMR (400 MHz, DMSO-ds) 8 10.51 (s,
1H), 9.87 (s, 1H), 8.40 (d, 1H, J = 3.1 Hz), 8.29-8.20 (m, 2H), 8.09-7.91 (m, 4H), 7.51
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O-Ni 25The title conpound (146 ng, 21% was prepared
from 2-(4-norpholinyl)ethylamne (0.13 nL, 1 nmol) in
a Wyygfer®bIn | ar to Exanpl e 108, Steps 1- 3. Pdrhistdor086434
(400 MHz, CDCI3): 37.86 (d, 2H, J 8.6 Hz), 7.65 (d,

2H J ) 8.

b 4 T P i B ooy kb ar
4 04 %4)9341((2@4 niPH). 2.182. Q2dm D), 1.37-1.74 (rz ) 1- B1.89 (3 261
gmNZLFFBMS&_ Om3-483 ( MJM% 3 30-3.22 (m 2H)

Sops. %@{ﬁ?f%ft V'&fosazwf B8P0y D %O'?ﬁ,gﬁn% (o mo

J & 70.09 thimdh), HORVER. T E§I 0.02 ming!) BRON-eIyHY-{ 1-mEkgletpy e2-proanamine
le ((@'Oﬁ@rnhyd %HQI} ﬁ\td}xﬂlz rﬁL)%é; L l{e% aﬁ Qmﬂ‘@ﬁt%ﬁeﬁ'ﬁﬁ(rle)for% min.
ox adl Heapixtareywap shargedydth Mhydrey e B meyyipulieryinhs
| f onagytigieyoky)bttigll- OpipeidiicearBoximitinibe B35 mg, Tlog nindl) and stlrred at
co f
o gk biBe e PTH, HBPaRAERELES ) hidgre wag cooed to
nmwneamtmnmerr@praﬂ@e Eszra:ﬁpur%edl Gloy thssaﬂﬂ% predupt wes pwifted by verse-
'VHZ dab6d shpardtive BIPLE dsing HICHICREHED graliient, (0.5:965 t6 o0: 1@ Mith 3.05%

6. 96%%&3%—1"0"5%3@%"9@9 813”3818‘25@3 mpog‘;q)(ag aéaré%!’)l . 'HNMR

10 2 HAOUMHS,. cznoﬂa)ss@(dm!—s J232.8 W), G #3-7.98 (M543, m@((m 1H J=8.8
2 OO %)97140( g, 1 @6?9 V%mzz;lr@) 4'?_3483811% (’5'@5'33"% J = 6.4 Hz),

1o e (s@z&@@ 9 (1,37, ZBon by SOEhiT S0 Tpe-138 (m. 24

- [ ({48-1.30 (rd, MB LRSI EBY) vz B52(MkH)x adi azol - 5-y1] - 4-
15pi peridi nyll nmethyfl oxyl-N42-(1-pi peridi

nyl) e O¥%lots fisliPNSimekiid b R AR 310 iAaheS-222-Bdiazol-
5-yl}-4-piperidinyl}methyl)oxy]-4-biphenylyl}sulfonyl)amino]ethyl}carbamate
20
Q0

Q{,OEH\/\NS

O
e

Step 1: 4-Bromobenzenesulfony! chloride (256 mg, 1 mmol) was added dropwise to
a solution of 1,1-dimethylethyl (2-aminoethyl)carbamate (197 mg, 1 mmol} and
triethylamine (0.42 mL, 3 mmol) in CH,Cl; (5 mL) at ambient temperature. The

25  mixture was stirred at ambient temperature overnight. The mixture was then
concenirated, and the crude product was purified by chromatography on a silica gel
column using 0 to 5% MeQH/CH,CI; to give 362 mg (96%) of 1,1-dimethylethyl (2-
{{(4-bromophenyl)sulfonyllamino}ethyl)carbamate as a white solid. "H NMR (400 MHz,
CDCly): 8 7.75-7.68 (m, 2H), 7.67-7.61 (m, 2H), 5.28 (bs, 1H), 4.78 {bs, 1H), 3.26-

30  3.20 {m, 2H), 3.11-3.03 (m, 2H), 1.43 (s, SH); LRMS (ESI), m/z 379/381 (M+H).
Step 2: 1,1-Dimethylethyl (2-{[(4™-hydroxy-4-
biphenylybsulfonyllamino}ethyl)carbamate {246 mg, 65%) was prepared as an off-
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0"-Th The title conpound (68 ngy, 10% was prepared
from 2-(1-piperidinyl)ethylamne 20(0.143 n, 1 nmol)

i Nwa Jenesn2 Sim | ar to Exanpl e 108 St eps 1- critd20dvBRe434
(400 MHz, CDCI3): 67.86 (d, 2H, J = 8.4 Hz), 7.64 (d,

2H J

‘%'“8%"'?1 J%‘H h@ﬂ%ﬁyp@&gl)ﬁé‘r‘ nlt]ﬂ(:]%éfﬁ% rr)%'zé 6 %m%EbKPg o7
( d chi{netyylethﬂ (&{[qqzqom(g)hgrgd)gul ByIkamnomw)c%bwt%(Sg% m@nq .96
?%4 gmgg FR(Frh, o, (186Hng, {3141171n13l)(25vl ﬂﬁgcogme) and DME (4 mL)in a
1H), rJarg&t ?Tn%h% ﬁ%annf%m ?t%gg n;kiﬂo% UP |n a ?ﬁﬁner il%gérto
6H  JExaniple(®, Bigp;3. [HRNBR (£BI Wz, BME®E633 08k THEX I éH) 7.61

1120 1H, y=59 Hz), 7.54 ( Y= 86Hz)684(d2HJ 86 H2)6.76 (1 1H J =
N-( 2- amnoeh Z)) .f( £ hg/ I_x)
i azol $8HE) . 91 89 (m 2H), 2.76- 68 e 5. 130 (5, ont); URME (ESI) oy 381 (M-

pi perkyi nyl } met hypoxy] - 4- bi phenyl sul f onam de

trifl é’tgr ?ﬁ‘l"ﬁe t?l%%i)mgougdn"@@n%z%% \§as prépﬁdgs)g\bﬂl sglfd from 1,1-

1, 1-di

{ 20 [ (T'WPWY’?tM@Z ({(fr -ipsrcpryteidhenyivlsulipnylagingtfityhenrbasnaig 46 ma.
- . 83 mmloi , {1-[3-(1-methylethyl)-1,2,4- oxad!azol—Sl-yI] 4—;]31perid|nyl}methanol
plper I Nn met Su on

D P e TR A 21 e B ARSI LY LS CanEd A Shes

(0. 3 myinpl) innTHEHE GIL2 foli@vead by diigoprapiyl azp@@rmxylaMﬁ) ¢t mb 0.95 mmol)
tenpepatiyge i ilto'“Ex\a% chﬂéﬂﬁ ’WW%O\W& DMSO-d) 6 7.84-7.72

concentrate ur i prepar a
HY%.C (s PHY Te?oél@dm o7 8? é’d%@nf ?@ *E) 99755‘ fid o5 ’.‘Ld)')z) 49s-
W th 9g06YehiA.caqd,2HDdistd 1), 3.65-805 @n, RAR 2008-2 &B10A) 28f, 2.83-
the t%%‘!’gn gjﬂg%%hérﬁdma(s ‘?‘H)Wﬁ} sg‘é 7P3Jn' %ﬂ 15!3 Wg rgﬂ‘lqpl '\("l%(d 6H,
7. 60 {d7.0243); LRMS (83D, rHZf?OOW*ztB(d 2H, J= 8.8 Hz), 7.33
(bs, 1H), 6.92(d, 2H, J= 8.8 Hz), 4.24-4.14(m 10 2H),
3284 Ethmplét09] &[(H1-B-(HMethybotfyl)-{,22 0x4thzol 3-y114-3. 04 (m
2H), pipSddiaylBdettiynoxiy-[2-@-rdOrpRolldf)ethylMhipHenyBultordidfide
2H), tiflidrogcd@aem 2H), 1.27(d, 6H, J = 7.0 Hz); LRVB
(ESI) MZ 500 (M+H) . Exarrpl e 113:

1- Mg hyl et hyl) -1, 2, 4- oxadi azol - 5-y1] -4- 15
p| per |%:/ té‘: poxy] - N42- (mst hoxjd,);}hyl ] - 4- bi phenyl s
ul fon

F
O O/\.O F
N\O“/:l:f)’—<

25  The title compound (146 mg, 21%) was prepared from 2-(4-morpholinyl)ethylamine
(0.13 mL, 1 mmol) in a manner similar to Example 108, Steps 1-3. 'H NMR (400 MHz,
CDCls): 8 7.86 (d, 2H, J = 8.6 Hz), 7.65 (d, 2H, J= 8.6 Hz), 7.51 (d, 2H, J= 8.8 Hz),
7.02 (bs, 1H), 6.96 {d, 2H, J = 8.8 Hz), 4.26-4.14 {m, 2H), 4.04-3.94 (m, 4H), 3.87 (d,
2H, J = 6.2 Hz), 3.67-3.57 (m, 2H), 3.45-3.35 (m, 2H), 3.30-3.22 (m, 2H), 3.17-3.05

30 (m, 2H), 3.02-2.82 (m, 3H), 2.12-2.02 (m, 1H), 2.00-1.90 (m, 2H), 1.52-1.39 (m, 2H),
1.27 (d, 6H, J = 7.0 Hz); LRMS (ESI), m/z 570 (M+H).
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O N The title conpound (124 ng, 24% was prepared from
2- (met hoxy)ethylamne (0.087 niL, 1 mmol) in a nmanner

S|w|()lzars,rotua92Exarrpl e 108, Steps 1-3.1H NVR (40@cidz002636434
5787(d 2H J=86Hz) 7.65 (d, 2H, J =

8 8 e am Lo (P ﬁi_ dth -
Bt E%SS‘.‘- ficg Jéy Sicis el el

3 . (m 2.93-2.81 (m 1H), 2.12- 2.01
(m 1H) 2 ooog) 90(m 2H), 1.53-H 38(m 2H), 1.27(d,

6H, J= \p\Hzg-; RVS (ESI), miz 815 ¢MrH). 25 Exanple
114:
()-4"4({1- [E (14 thyl)-1, 2,"4Foxadi azol - 5- y11- 4-

t]

pi

peridi nylimethyl)oxy[* Q- met h I -2- (et hoxy) et hyll-4-b
i phenyl sul fona mde ONJ5 iZN.e gonpound (149 nyg,
28% was prepared from ()-1- (mat 0 2- propyl am ne

(G105 m., 1 nmol) in a manner siniiar to Exanple 108,

gt gpSThl;-nBe ddthgly (146 BigMaze) wabletephied HémGN ettt 2 =

8 8 r}dneéa@@e E()dﬁ rﬂ’t_,::‘l n‘jlmé) ig:agnqﬁtg}l”sinii!ag% x%fnp%j’oe,ﬂs@ps 1-3.'H
6.8 HIIR (400 MHACDEIY: 6782k, 2H3/ 8BEcHZ). 7485 (4, 2H, 6=3.642), 7.51 (d,
3 52-3, 41 o 3

2%0‘2* 983§ng) ?‘2 bS: 1 i-& 6336]@ MJ-%‘%% 4%_@?434 QoM. 3.87 (d,
21 0-2H. IG5 ErR H2)$-40 2%@0 PHISCIH3 98, 217), 291 (g4 SHB 89 JmctH),
7.0 Hzj2-2.01 &3, 16§ 2.08H.90 m=218), 8.5 )39 (hRWB, (ES) 6H,=z7.529);

Vi :
F\I— I\/E?LIWRM%(%EB[ ’(‘{2%55@"*&’ net hyl et hyl ) -1, 2, 4- oxadi azol - 5-

1] 4-
4 -M leghwl)
e T

trl luoroaceta e

N § 29
\/\N’ HO

>_<

The title compound (68 mg, 10%) was prepared from 2-(1-piperidinyljethylamine

20  (0.143 mL, 1 mmol) in a manner similar to Example 108, Steps 1-3. 'H NMR (400
MHz, CDCl3): 5 7.86 (d, 2H, J = 8.4 Hz), 7.64 (d, 2H, J=8.6 Hz), 7.51 (d, 2H, J=8.8
Hz), 7.06 (bs, 1H), 6.96 (d, 2H, J = 8.8 Hz), 4.25-4.15 (m, 2H), 3.87 (d, 2H, J=6.2
Hz), 3.75-3.65 (m, 2H), 3.40-3.33 (m, 2H), 3.28-3.18 (m, 2H}, 3.17-3.05 (m, 2H),
2.94-2.85 (m, 1H), 2.80-2.65 (m, 2H), 2.12-2.01 {m, 1H), 2.00-1.80 (m, 7H), 1.54-

25 1.37 (m, 3H), 1.27 (d, 6H, J = 7.0 Hz); LRMS (ESI), m/z 568 (M+H).

Example 112: N-(2.aminoethyl)-4'[({1-[3-(1-methylethyl)-1,2,4-oxadiazol-5-y]-4-
piperidinyl}methyl)oxyl-4-biphenylsulfonamide trifluoroacetate

115



\ | odonet hane (0.004 nL, 0.07 nmol) was added to a

sol ution of 4'4(043-(1-

metnydoatonyshd) - 1, 2, 4- oxadi azol - 5-y1] - 4- pi per i dipeygfuspot/isgass
') oxy] - Nd2- (4-

20nmor phol i nyfl et hyl] - 4- bi phenyl,sul f onani de
trifluoroacetate (Exanple 109, |46 ,ng, 0.07 nmol) and
KCOH (12 ng, gl nmrol ) in Et grl) at anbi ent
tenpen@&vpe _She.qri xture was stifFred at ambi ent
tenperatureHov= ght. The m xture was charged with

addi tional iodomethgrigy(0.006 nL, 0.11 mmol), and
stirred at anbi ent per at u overni ght. The m xture
was charged with addltldﬁal i 0 onethane (0.006 ni,

0.11 25 mmol ) and stirred enperature

overni ght. The m xture was quen th MeOH and
concentrated. The crude product was purified by

I ever A sixihasfel, pdieptiylathiyV2-[(MRIUT- (85 1-mgthpletBHR CRI4HR 8diazol-5-yi]-4-

d
B A e o o
a whi t&® "393912 mmal) auERFA (U LN HE rah); Waﬁ?t”"g%’ ay ampgient

(M 2tebhperdturelfor’t ©6THerBruddrodudt. wied cotbenttdtbd ahdpubfidd tiylzgverse-

6 97 G‘S—rb% 2"'%»;}%\,; g@m? US'"é ﬁ)c‘h éé gf‘o é%g%”@ 0%‘%&&0 o {0)%ith B.05%

3 17 TEA0S g mpdifjo give 981 (85%] efthetitl | corgpcg:@d @8 2 whjig solid. 'H

2.14- @MﬂéﬁldO'ﬂHlebC%) @130!;(19512@}717 88'(8 2H1J=5621H 9(6051 (@, 2H), y=8.2
éxﬁﬁém@ 714166(d 2H, J = L& Hz))‘rsa (s, 11—() Eobd {d, M2, 5 884 2), WHH)M(m

At ({ 2H)] B84 (i Nethyd.2HR)Y BP7 (hs24H): Btddiago) 245-394-2.81 (m, 1H),
P e oW LTS D SR b Crmmrmheh i B BEr 7600y

i phenyl su acetate 1

conpoHdS (E51). iy, 5092 Hwvas prepared from

3-(4-norpholinyl)-1- propylamne (0.146 nL, 1 mol) in

a manpeimpse M3k a-[({16[3 Fx-MepHytetiyB1,2, Sloapdiadol-3-yl]4-NVR (400

Mﬂz @RS By InSthB R xyIN-[2ihetdoxy)edhyl]-4-kipheyifdiopamidaH, J
6Hz) 7.51 (d, 152H, J = 8.8 Hz), 6.95 (d, 2H, J
.8 Hz), 6. %(bs 1H), 4.24-4.14 (m 2H), 4.03-3.79

(m 6L (m 2H), 3.29-3.19 (m 2H),
3.18-3.08 (M 2 .03 (t, 2H, J = 6.0 Hz), 2.96-2.81
(m 3H), 2.13-1.8 5H), 1.55-1.37 (m 2H), 1.27
(d, 6H, J = 7.0 Hz); LRV nmz 584 (MHH).
20Exanp|e 117: /ﬁﬁf;%
[ ({1-[3-(1-Methyl et hyl) Mzol 5-y1]-4- pi
yrr

perldlnyllnethypoxy] N43- ( 2- oxo- D~

i di nyl ) propyl1-4- biphen Isulfonan1de 25 The title

c on‘poUi'?d‘“F Eqrgpqy@d (1@6%9 qusma ftfopb%{methoxy}ethylamme (0.087
1- ( 3- A0 NaRBIPRY hander wyiildr @ ExhirpRnes(Stdad 198, 'H NMRIED) MHa,

W”@%@fs% P 2y 1B BT o3 W 2y B A T o 5P,
86.85 (dz2H, J= 52 H@);M 82, 15, /= ©0 B2 47546598, 3H), 3.8Hd, 2H, J =
5 8. 86 1it1Y), 3253487 (i, 2b .28 (sT31), 8174804 (A 444 AoslZ s{ t, 1H), 2.12-
LERPY (m, 1H), 2.00-1.90 (m, 2H), 1.53-1.38 (m, 2H), 1.27 (d, 6H, J = 7.0 Hz); LRMS
(ESI), m/z 515 (M+H).
25
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3.87(d, 2H, J= 6.4 Hz), 3.40-3.26(m 4H), 3.16-3.04(m
2H), 2.95-2.82(m 3H), 2.32(t, 2H J= 8.2 Hz),

2. WhH2dos@Aesm 1H), 2.00-1.89(m 4H), 1.77-1. 63CWUSBIQ86434
154136(m 2H), 1.28 (d, 6H, J=7OHz)' LRVS

S S e

per’1 di nyl'l'met A yr|d|nypethy b|phen
yIsquovaLéeabrlfluoroacetate

0 NS
H
Y
O-N

5  The title compound (149 mg, 28%) was prepared from (*)-1-(methoxy)-2-
propylamine (0.105 mL, 1 mmol) in a manner similar to Example 108, Steps 1-3. H
NMR (400 MHz, CDCl,): 8 7.88 (d, 2H, J = 8.6 Hz), 7.64 (d, 2H, J= 8.6 Hz), 7.53 (d,
2H, J=8.8 Hz), 6.96 (d, 2H, J= 9.0 Hz), 4.84 (d, 1H, J = 6.8 Hz), 4.24-4.14 (m, 2H),
3.87 (d, 2H, J = 6.2 Hz), 3.52-3.41 (m, 1H), 3.22-3.18 (m, 5H), 3.16-3.04 (m, 2H),
10 2.93-2.83 (m, 1H), 2.12-2.01 {m, 1H), 2.00-1.90 (m, 2H), 1.53-1.38 (m, 2H), 1.27 (d,
6H, J =7.0 Hz), 1.11 (d, 3H, J = 6.8 Hz); LRMS (ESI), m/z 529 (M+H).

Example 115: N-Methyl-4'-[({1-[3-(1-methylethyl)-1,2,4-oxadiazol-5-yl}-4-
piperidinyl}methyl)oxy]-N-[2-(4-morpholinyt)ethyl]-4-biphenylsulfonamide
15  trifluoroacetate

N % 20 F
\/\N’ HO

N

/
O-N

lodomethane (0.004 mL, 0.07 mmol) was added to a solution of 4-[({1-[3-(1-
methylethyl)-1,2,4-oxadliazol-5-yl}-4-piperidinylimethyl)oxy}-N-[2-(4-

20  morpholinylethyl]-4-biphenylsulfonamide trifluoroacetate (Example 108, 46 mg, 0.07
mmol) and KOH (12 mg, 0.21 mmol) in EtOH (1 mL) at ambient temperature. The
mixture was stirred at ambient femperature overnight. The mixture was charged with
additional iodomethane (0.006 mL, 0.11 mmol), and stirred at ambient temperature
overnight. The mixture was charged with additional iodomethane (0.006 mL, 0.11

25 mmol) and stirred at ambient temperature overnight. The mixture was quenched with
MeOH and concentrated. The crude product was purified by reversephase
preparative HPLC using a CHzCN:H;O gradient (0.5:99.5 to 90:10) with 0.05% TFA
as a modifier to give 19 mg {39%) of the title compound as a white solid. 'H NMR
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\ 10The title conmpound (82 ng, 12% was prepared from

2-(4-pyri di nyl )ethylamne (122 ng, 1 mmol) in a manner

Si mdmusnﬂmmfxarrpl e 108, Steps 1- 3. 1H NMR (40QrCivHiB2007/086434
87.84 (d, 2H, J 8.2 Hz), 7.69-7.60 (m 5H),

s {*@wa? o & ‘3“3’%7‘1%52@*72%@75%&62?” 24

Hz) , 89B@. 2hd,= 28Hiz), %2@.4—13(@42|‘()rﬁ 075343 (np SHR 37 8EFGHM. 3H),

1H), Zsids2 nQ:hH§@17]’J'§7 (m23@02559%5 (M 1:3H).80 GddH)PA14287 (m
e %%ﬁg b o8 50 36 (I 507 SN LT A& B8R, iz

4' 51({%4[(I+I(IIL Met hyl et hyl ) -1, 2, 4- oxadi azol - 5-y11-4-
pi peri di nyl | met hypoxy] - N-[ 3- (et hoxy) pr opy11- 4- bi pheny
| sul f epaimdfe: 4 )E(hqstu MethyfeynotR A ok 218208113899 Was

pr epa{ﬁlﬁ&lé‘ hyBifesh my]tmmxﬁoranawhmpmw eAPsulfonamide
mol ) trifldoreaceataer simlar to Exanple 108, Steps 1-3.

1 NVR (400 MHz, CDCI3): 87.87 (d, 2H J = 8.6 Hz),
)
)

7.65 (4, 2H ) =08 6 H), 7.53 (g, ﬁtg/j
6. 96 . . 5.08 (t,
4285‘\ 3y, 7 (d, 2H "2 26

3. 44- (m 2H) 3H), 3.17F3.04 (m

. , H),
2.95-2.82 (m 1H), 2.1 1H), 2.01-1.91 (m
2H), 1.75-1.67 (m 2H), 5@140 m 2H), 1.28 (d,
6H, J = 7.0 HzZ): LRVS (ESI), /T}/VL*{I)- Exanpl e

120: 1- Met hyl et hyl O-
4-(116- (4-{[ (2- hydr oxyet hyDam no] sul fonyl | phenyl) -
3- pyr THdititisy bonapoyhadri8F Imyd, ) 2% ) yoaseenadidrienad-BergblatliayHO 0

';'y Sh f,%?ggié?n it d(b'1§e %QWPHH]B@ e/ BaffRr sidifato BBsnphy RB2ERES AS. 'H

hydr d&“ﬂ@ﬂ"rﬂ?l"d'ﬁr@ﬁ@]ﬁéé|7§88rﬁ‘§;|2ﬁpﬁeﬁ;¢l HBr&{fHadrd-qHB07-51 .
2%{ [ ?2+55-rma)|lﬁ), 6.95 @iy =4.84k), 6.19 (bs, 1H), 4.24-4.14 (m, 2H), 4. %3 -3.79

r1din rLbp_
oo ot @ BF AR Y PR doP P b S AIE AR 60
0. 55 g 96-2.8H(PRHB R2AGH B (1) 6HWd-550. 3I4fnn2’rﬁl .27 @NBH, J=7.0
Na2 CG8,){(IRMS (ESI), miz 584 (M+H).

8.
5.
Hz

IIO
-h Il II

8 Hz
8 Hz
) s

4

20 Example 117: 4'-[{{1-[3-{1-Methylethyl)-1,2,4-oxadiazol-5-yI]-4-
piperidinyl}methyl)oxy]-N-[3-(2-ox0-1-pyrrolidinyl}propyl] 4-
biphenylsulfonamide

0 Qo

&“M“'SO
H
O
e
o~
25  The titte compound (116 mg, 20%) was prepared from 1-(3-aminopropyl}-2-
pyrrofidinone (142 mg, 1 mmol) in a manner similar to Example 108, Steps 1-3. 'H

NMR (400 MHz, CDCl): § 7.88 (d, 2H, J = 8.6 Hz), 7.63 (d, 2H, J = 8.8 Hz), 7.52 (d,
2H, J=9.0 Hz), 6.96 (d, 2H, J = 8.8 Hz), 5.94 (t, 1H, J = 6.6 Hz), 4.27-4.17 (m, 2H),
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10 mL) and DVE (4 nL) in a manner simlar to Exanple

21, Step 3. 'H NWR (400 MHz, CDCI3): 68.36 (d, 1H J =
2. YorR)s07@905 (d, 2H, J = 8.6 Hz), 7.91 (d, HEI/UF2007/086434
8.6 Hz), 7.69(d, 1H, J = 8.8 Hz), 7.26 (dd, 1H J a =

8.8 "5?87 b?\;r 4% &4 h'%)) 3. 4@3%& (r£t4H)1d"1 6-3" 0¢(r@ d'zﬂ) '2*79)5+2J82 (m, 3H),

4 96

O B A BN 2 08 T 15 90T g, 745 mepeh
m 21—54-1 26 (}ﬂ 2H),928((w 6HL ), 7 AHAI-RMT ES()mn/z2dp (M4H)70
(bs 151H) 1.37-1.17 (m 8H) LRVE (ESI), nlz 478

Ie La1: 1 Methyl ethyl 4-[({614- 5112
F daii 18 ’!;'Meffty?;\}hﬂbﬁéﬁvi igzolg il ny | } oxy)
mst hy&l&eqd' fPH')&i" et Geyiifinyhethy-$-plRbeayddioreridsy
NrigpgsopcetatRyy 0 Step 1:

4 Brorm N 2- (et hoxy) et hyl Thenzenesul f onam de (512 ny,
87% S prepalqs@ as a white solidRfrom

4-bro &S anyl  chl orldef(0 , 2 mol), 2-
(et hoxy) et hylam (0.174 nm_ ) and
triethylamne (0.3836 il 6 mmol) in B5 CH2a2 (10 L)
in a manner simlar te_BExample~108, Step 1.1H NVR (400
MHz, CDCl 3): 67. 77767( ,17.66-7.59 (m 2H),
4.86 (t, | H J =5.7 H), 3.a5% 2H), 3.25 (s,
3H), 3.14-3.04 (m 2H); LRMS (ESI)o-pj11 27294/ 296 ( M+H).
Step 2: n-Butyllithium (2.5Min hexanes, 8.36 ni,

200 89Therttle Forormsing (e, d2% pwisssepageddronpd-(fpygdindiethylamine (122

‘11 gr ORR- 1N[1|%0!§ %tmmw mﬁﬁﬁa@bfam @IeH UFB(400 MHZ

2 D Blks RS o, PR PR 88 Koty Sz B g, B rJgdB ) bor
- 78 Qdf zH, 43 9% HAK5.ab tb@v\ﬂq 4.265-9@% (m, ), 13870t b= 6.2 Hz), 3.37

t
over megi o7 o GF G 23 M T A SRR Rl 200100 gm. 24
Al COREBAT B 2|'7Hé 6¢+ et DGR (80, s 3681ty

chromat ography on a silica gel colum using O to 30%

B TN

(m 4H), 3 25- 30 9 (m 2H), 3.16-3.06 (m 3H),

2.88-2. 7 ;é) ; LRVB (ESI), nmlz 258 (MH). Step
3: The" @lt e fo d (138 ng, 30% was prepared as a
white solid form

({[ 2- (et hoxy) et hyl ] aI sul fanyl ) phenyl ] boronic acid
(200 ng, 0.77 mml), 1-me@hy¥let yI

4-{[ (6-brono- 3-pyridi nyl) oxy] |per|d|necarbo
xyl ate (Exanple 81, Step 1, 276 M

Pgg PPh3) 2D12 (100 my, 0. 14 mmol), "GN NS (2 15 nl)

gn d D Dive tlé cmqaoulnal (20 %e@x) \ﬁésrarépmedtf@mfac@mmyﬁﬂpmﬁn@ﬂne

7. 99( @9 @HQ mjnoj,} ia glap_&e)r sm?,largtg E((ﬂmg!% |_P81 ?teps é 34%‘_|§|ylk|@00 MHz,
7 73 COCI,)1617.89 (d- 28, B= 816 )Hz), 7.65Qd, (2 = BI, Hz, 78537(dHH, JHB.8Hz),

"Eb%(d“zl% A, 3‘4‘5{1%8?_?” f'- HQ)gi 3%"1'}3( 19323 6F¢d, 2H, J =
32108465 @.414 atin, B0GA (s Al BIG oA 29) 387 fp. 1H), 2.14-
1H), 20880, 4H],2.d1m.92mM, 2H)l 138-1%67%m, £y, 1.8531.,40 20, 2:RMR28 (d, 6H, J
(ESH) . ;! #z);i%ﬁs((%ﬁ? iz 529 (M+H).
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Exanpl e 122: 1- Met hyl ethyl 44({612-fl uoro-14([ 2-
(met hoxy) et hyl ] am no} sul f onyl ) pheny1] - 3- pyri di nyl | oxy)
meiydodsiokocoPi peri di necar boxyl ate trifl uor oacet@i®200p086434
90 N.8HO F F Ny0,17- O The title conmpound (78 ng, 6%
was prepared from 4-brono-3- fluorobenzenesul f onyl
chloride (0.296 nL, 2 mmol) and 2-(net hoxy) et hyl am ne
(0. 17Bxample mmw&thvlntfaﬂ $ri{ i {[(hwiioxyetihd)aminglpiltonyahenyl)-
St eps3- myryimquwmﬂmbbp-semecaw@v@}e 8 8.45 (d, 1H, J
= 2.8 Hz), 8.10-8.00 (m 1H), 7.77 (dd, 1H, .13 = 8.9
Hz, = 1.9 Hz)9,07 70 (dd, 1H, Ja8.2 Hz, Jb = 1.7 Hz) ,
S TN 10. 4 Hz, Jb= 17Hz) 732(dd 1H,

Q. Hz), 5.10 (t, 1H, J = 5.8 Hz),
m D 2608] 070692PCT/ US2007/ 086434 1H),
bs, 2H), 3.90VA4 , = 6A Hz), 3.43-3.35 (m

, 3.25 (s, 3H), 3. 19%m02 , 2.82-2.72(m

H, 2.07-1.93(m 1H), 1.88-X. 7% (nf 2H), 1.39-1.16
(ns 8H); LRMS (ESI), mz 510 (MEH).' 5Exanple 123:

y 1 1 AL eqmé corLééuf.a k78 hol 230 DM (SLEBR D asla itk sBXARIAEQ2->-
nyl } MW%M)PmNDFQ'f%‘WﬂhﬁW%’E'ﬁ\'7"!3"]' (120 mopPran ot HERRRPEY
i de  4-{[(6-bromo-3-pyridinylJoxy]methyi}-1 -piperidinecarboxylate (prepared as in Example
81, Step 1, 197 mg, 0.55 mmol}, Pd(PPh;3).Cl; (100 mg, 0.14 mmol}, 2M Na,CQO; (2
10 mL)and DME (4 mL) in a manner similar to Example 21, Step 3. "H NMR (400 MHz,
CDCly): 6 8.36 (d, 1H, J=2.9 Hz), 8.05 (d, 2H, J = 8.6 Hz), 7.91 (d, 2H, J = 8.6 Hz),
7.69 (d, 1H, J=8.8 Hz), 7.26 (dd, 1H, J,=8.8 Hz, J,=2.9Hz), 511 (t, 1H, J=6.0
Hz), 4.96-4.83 (m, 1H), 4.20 (bs, 2H), 3.89 (d, 2H, J = 6.2 Hz), 3.70-3.61 (m, 2H),
3.13-2.99 (m, 2H), 2.83-2.70 (m, 2H), 2.07-1.92 (m, 1H), 1.88-1.79 (m, 2H), 1.70 (bs,
15 1H), 1.37-1.17 (m, 8H); LRMS (ESI), m/z 478 (M+H).

Example 121: 1-Methylethyl 4-[({6-[4-({[2-
{methoxy)ethyl]Jamino}sulfonyl)phenyl]-3-pyridinyl}oxy)methyi]-1-
piperidinecarboxylate trifluoroacetate

(|:|)._O F
/O\/\N,S HO
F

H F
=
=

20

[
N )
/\Q\l\(r)ro\r

Step 1: 4-Bromo-N-[2-(methoxy)ethyl]benzenesulfonamide (512 mg, 87%) was
prepared as a white solid from 4-bromobenzenesulfonyl chioride (511 mg, 2 mmol), 2-
{methoxy)ethylamine (0.174 mL, 2 mmoi) and triethylamine (0.836 mL, 6 mmol) in

25  CHyCl; (10 mL) in a manner similar to Example 108, Step 1. "H NMR (400 MHz,
CDCls): § 7.77-7.67 (m, 2H), 7.66-7.59 {m, 2H), 4.86 (1, 1H, J = 5.7 Hz}, 3.45-3.34 {m,
2H), 3.25 (s, 3H), 3.14-3.04 (m, 2H); LRMS (ESI), m/z 294/296 (M+H).
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The title conpound (11 ngy, 2% was prepared from

4- br onp- 3- 10f | uor obenzenesul fonyl chloride (0.148 ni,

1 Weo008/0z06eR 2- (et hoxy) et hyl ami ne (0. 087 nl, PCTAS07/086434
in a mnner simlar to Exanple 108, Steps 1-3. 1H NMWR

( 409 iz 2: %[ﬁﬁwmﬁZgﬂ/ﬁﬁg hebaftés, 856 nﬁ!’bO.897mr416Il(v§§jadd3&|dropwise to
4" 10.3R8pRr o gt Bhjasglpsybyamide g ¢ Ppon ang
J= 5. tdistfirgpylbBra®o(4 BsmL, 2B mBroh@+ BIFOO 5 (i) ak C.2THRGhiRL@3vas
(m B3 - - -
(M rEdogt( ?ngg Cémkbg ?h E@w%ﬂ’!(wé"st!")]'f <A t(g%%t('iﬂﬁ/ﬁ%o%.%m&%r%”%d o
1%9: azr}b\ga_nfjefqperature overnight.  The mixture was quenched with water (5 mL) and
uor o-ebhednfréitdd [ Bre( ctuddgirdiybiadds pufiel, b¥ chrome@giapmodr Dsilic jge!
4- p| ; o i i 9 -({[2-
per i dPRYIMYEEE YT Joe ot N LM P R hBs P iy D1 B8 ;g?h"é Ry
ul f orlasthgeethyiip@inglsaifanylinhenydlberpoit Aeid pHeWhile soiid.o NM%MOO MHz,
pr epahgsioL)odm de-P Lo (R-441) 3. 2.5 | 10K, 2R e B8 e, BI9NYBs-2.74 (m,
chlorjide 92 nog, 1 nnnkﬁaand 2- (met hoxy) et hyl am ne
( & o7 R Sl(Eﬁll?anﬁz PR M Yanner sinmlar to Exanpl e 108,
St epsstdp 3. TiHd tid/Bor(gk@0d Mg mgCBICh 3Yas pBapatd ascdyhit@ Solilfhyrm [4-
Ja = =, - 7. .
RTS8 L A A S
(m Zpﬁtbylghyjﬁ-{[( l’)rorzpt&pyq_dtyl)g)_(m@ﬁgl}’-1-gpg[ m@ga}rbw’ate jE@mple
g. 16 kgg) ,oézza 128763ng, 8.7% morré£)bb>d(P@h42@+zz1 8md, M 14 2mhol), 2M Na,CO; (2

- 2. . 2.03-1, 89 . 88-1.1
o1 oy St e o o i Pl 2 SR Fhuheoo wise,
ExanpPRCIHARE.49 (d, 1H, J = 2.8 Hz), 7.99 (d, 2H, J= 8.5 Hz), 7.93 (d, 2H, J = 8.4 Hz),

2-2FI UoF PN, 2=/SIE DXy 88 [l 11,4, 465 H3 2,z SBEDY bek M h; 2h),

i) i) 4-
oxadi aZloPs.SH) B1924di7H d i€ )1 3t RS 7 S 328 (Bri el 3 0P (m,
| f onaar)dega-2. 77 (e 2, 2l 18- 1capo unygl 1. 885 .78um, B 1.9%,3.17 (m, 8H);

PEEPARRAS (EsBMf 485 RS-

Example 122: 1-Methylethyl 4-[({6-[2-fluoro-4-({[2-
(methoxy)ethyllamino}sulfonyl)phenyl]-3-pyridinyl}oxy)methyl]-1-
piperidinecarboxylate trifluoroacetate

9.,0 F
/O\/\N’S HO
H F

F

25

i\
F N/o/\O
N. O
T

The title compound (78 mg, 6%) was prepared from 4-bromo-3-
fluorobenzenesulfonyl chloride {0.296 mt, 2 mmot) and 2-(methoxy)ethylamine
(0.174 mL, 2 mmol) in a manner similar to Example 121, Steps 1-3. 'TH NMR {400

30 MHz CDCls): 8 8.45 (d, TH, J = 2.8 Hz), 8.10-8.00 (m, 1H), 7.77 (dd, 1H, J;= 8.9 Hz,
Jp = 1.8 Hz), 7.70 (dd, 1H, J, = 8.2 Hz, J,= 1.7 Hz), 7.64 (dd, 1H, J, =104 Hz, J, =
1.7 Hz), 7.32 (dd, 1H, Js=8.8 Hz, J, = 2.9 Hz), 5.10 (1, 1H, J = 5.8 Hz), 4.96-4.82 (m,
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fl uorobenzenesul fonyl chloride (0.148 nL, 1 mml) and
2-am noet hanol (0.06 nL, 1 mol) in a manner simlar

t oWBaBsrew92106, Steps 1-3.1H NVR (400 MHz, CIBCIE)52005086434
7 70-7.59 (m 2H), 7.57-7.51 (m 1H), 7.48 (dd, 2H, J.

= 8. 71147'2420]('837&% B0 ZH 6. %&Hﬂ;sl@?% nd, 2H9-325HE )3H), 3.19-
5.04 4-

- 6(32051_‘2}21-%2 23721@(%111) %ﬁﬁ %g ?%; q39—‘1Hf6(m
3. 20- &)QRMMEsm—wzszo%ﬂQ) 84(m 1H) 2 14- 2.01 (m

1H), 201 91(m 2H) , 153139(m 2H) 127(d
LRNB

1?5"5( 21I'-)lq_qr ‘I(r{ ylethyl) -1 2& ox|a_|c)llazol -5-yl]-4-
4- ( { gidcwl}ﬂ,hyé)mqr] g% M%hyg -4-biphenyisulfonamide
pyridazi nyl } ox %)nethyl] 1- pi peri di necar boxyl at e
ZOStep(} A sg ution of N Boc-4-piperidi nenet hano
(1.0

of I\IaH,(60%|n iper 2
(2 m). The mxtHre
for 1 h, then 30 mn

was added dropw se to a suspension
oil, 0.279, 6.76 muvl) in DMO
stirred at anbient tenperature

nfesoat C. The m xture was
cool ed to ambi ent tenperatu dn sglution of 3,6-
di chl oropyri dazine (0.739, 4.73 in ENS (4 n)

was added dropw se, and 25t he re8chi on' ni xture was

stirrag, r;f]}ié A 11‘:@1’@? ﬁ&%ﬁr@pépgﬁv\ggﬂg grpured onto

wat er n extract MAth wat er
ait bfkfpwéenzew%k&m@ﬁkﬁ@io"ﬂ%\@éé& mis { mmsll@ad 24mgthppsthylamine
filtr@ioe7 wast eeon end madreesiintardé Hﬁ.arﬁdluﬂ o8t sndps PBOEILNMR 8190

SR i P LB e

el ut e2H, vi=taB Hz)ES. 0RE.09 En.hd, egﬁtdu i2Hind = @@ H ss?ooxg 2Ho/ gpdeiz)

0.85 :Qzéﬁ @fo éoé(m 4‘?4)%6’32@@ Xl-l) 203-1 90 (m, 1H), 1.90-1.80 (m,
oro a2|n 1-pi peridi necar

4-{[ (6-C [
oiky C 12 T e SR GBI RRRARD L "o 3
67.36 (d, 1H, J 9.0 Hz), 6 94 (d, 1H, J = 9.1 Hz),
4. 34(% Jﬁ"h 651?. .)ou; fe%? W}ﬂltg 2423@9 fgol%gﬂ
Iy !)o 21(( 0 Mid
1 35-1.20 (n1 2 Rl . 5Step 2
The title co ou d (0. 229, 40@6 mas prepared as a
white solid f [4- (nethylsul fonyl)phenyl]boronic
acid ¢ ¥4, nmol ), 1, 1-di net hyl et hyl 4-1[(6-
chl or o- 3- py  dalkj_ph axyl met hyl } - 1- pi peri di necar boxyl a
te (0.40 g, 1.22 2M Na2C3 (7 nlL) and Pd(PPh3)4
(15 g, 0.01 mof) inD ) in a manner simlar
to Exanple 1, Step 1. 1H mo jvHz,, CD30D): 88. 25
(d, 2H, J = 8.3 FE) 8.16 (d, 16figrﬁi = 8.3 Hz),
8,09(d, 2H, J = 8.3 Hz), 7. 30 (dO-dH, J = 8.3 Hz),

4 42 d 15-4. 0
|ae EOWUF%&OTI-%H% é) ‘ﬁ?f pée%ed,sfroﬁ'nngi Pﬁom&f %uatgﬂior%hzene
( m prnylcfﬁkﬁldé £9291g) 1 mMna@mnd 22@9’(1my)@mamluﬂ0@8(m ) mmol) in

T [Z(? g44ﬁ L:#m'?{t? 7"53@@ §te52?3 H W@(mtm eblyl: 5 7.63 (dd,

15pyr 1HriJelT 36|H20°}@ﬂ51%{"ﬁ>y 3B|('Be;;r*i')d? PRTA9 oY) HR (d. 2H, J =

25 8.8 Hz), 4.20-4.10 (m, 2H), 347(t 2H, J = 5.0 Hz), 3.40 (t, 2H, J = 5.1 Hz), 3.25-3.18
(m, 5H), 3.10-2.98 (m, 2H), 2.96-2.84 (m, 1H), 2.03-1.89 (m, 1H), 1.88-1.78 (m, 2H),
1.35-1.20 (m, 8H); LRMS (ESI), m/z 551 (M+H).
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NyO,1 O Step 1: A solution of

N- Boc- 4- pi peri di nenet hanol (1.0 g, 4.50 mol) in DMSO

( 2walposassozadded dropwi se t o a suspensi on of HEHESEBDIE6434
in mneral oil, 0.279, 6.76 20mml) in DVSO (4 nl).

The m xture was stirred at anbient tenperature for 1

h, t hefmifle M50 LA8oRIN-BhydroxXyehlysd" E(@ [amlmemyleth J-1 2,4-

t enpesatiaee,5-7]-splpetidiapaéthhhdiypabiphenyioaipgmidd di ne
(1.389, 4.73 mmol) in DMSO (4 nL) was added dropw se,
and the reggtion mxture was stirred at anbient
terrpe'(;J gL oer ni ght, then heated at 100 C for 5 h.
Cool ed"to angi i— tenperature, the m xture was poured
in water, extr ZN with Et 0OAc. The organi c extract
was washed with hatf nd brine, dried over Na2SX4,
filtered, and tHe fi concentrated to give
the crude product as a dark b m)ﬁpNoH The crude

product was purified by chroma ﬁg on I SCO silica
ged colum eluted with a EtOAc: heane gradi ent (hexane
tlolldi'}?ﬁneﬁiugéﬁw\pom @5\, B%dwas SrebatEfor?i-bromo-3-

4- {[(fgjomb%nezsu%%ﬂ qlﬁoapfﬁgg 1)48)5% ﬁ@ﬁtrrpﬂ,)ﬁpdf -aminoethanol (0.06 mL, 1

30pi pambllintasainbosiviateeampr: 18] $t8pssBh.i'H NMEHADD/RMHZAOOCI,): 5

NHz, : . 20-4.10 o
1k L o o s g o
D8, .45 QGHZO8HS (L1IHBE=5.0B0N - 22H)4 (RS JETIH)2H, A 2 Hz),
372/ 39 #7-6 M, 2H)%t=ﬁ.Q5 §6 (mThﬁ) %lzblsq)?%”m!i’)uﬂda D@4 o, TH), 2.14-

e R BT By b T St B8y g0 e LR
ol ) (ESD, dizdierosHy)l et hyl 4-{[ (5-
br orm 2-pyrimdinyl)oxy] methyl }-1-piperidi necar boxyl at

le 2624 ﬂﬁ%\gt&%uhﬁ&@% rﬁ&h?wlf&?ﬁphenyl] -3-

e 0.
Pd(PP|5y3 firy Ex )mélh ed:eﬁb nmanner
5simlar to anple 1, Step 1. IHNI\/R(4OOI\/Hz

CD30D): (88.92 (s, 2H), 8.06 (d, 2H_ J = 8.3 Hz), 7.92

(d, 2Hs. 8.5 Hz), 4.33 (d, 2H, J= 6.6 Hz),

4.20- 01 2H), 3.15 (s, 3H), 2.90-2.70 (m 2H),
1.90-1.80 (m 2H), 1.45 (s, 9H),

1.35-1.25(m @

. e S') m z 448 (M+H). 10Exanpl e
128: 1, 1-Di nethyl et hy
4-[ ({214- (met hyl sul f on ]-5-

pyri m di nyl }oxy) net hy11- 1 cp)l ri di necarboxylate 0 6
NyO O Step 1: 1, 1-Di nethyl et hyl

dod { [ ef 4 hrsolmh:mfte MEb-45pigeyidinemekhamol {1dxgy Brsd trimydl) wab-added
dropwise to a suspension of NaH (60% in mineral oil, 0.27 g, 6.76 mmaol) in DMSO (2

mL). The mixture was stirred at ambient temperature for 1 h, then 30 minutes at
50 °C. The mixture was cooled to ambient temperature and a solution of 3,6-
dichloropyridazine (0.73 g, 4.73 mmol) in DMSO (4 mL) was added dropwise, and

25  the reaction mixture was stirred at ambient temperature overnight, poured onto water,
then extracted with EtQOAc, washed with water and brine, dried over Na,SQy, filtered,
and the filirate was concentrated to give the crude product as a dark reddish brown
oil. The crude product was purified by chromatography on ISCO silica gel column
eluted with a EtOAc:hexane gradient (0 to 30%) to give 0.85 g (56%) of 1,1-
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15pi peri di necar boxyl ate was prepared (0.387 g, 76% as
a white solid from2-(4- bronophenyl)-pyrim di ne-5-ol

( OW8Qo@07059219 nmol ), N- Boc- 4- pi peri di nenet harralt/uSHw 26434
g, 1.19 mvol) and Ph3P (0.32 g, 1.19 mml) in THF (8

315?)/0 f@%%@%\&nﬁb Qﬁ{[(éjl:dlcﬁti‘i_’l-'@ ?g%&?%‘%ﬂh%ﬁ%@?;%eﬁ& ﬁec&%o%ﬁ%ﬁe as a
Exanp#tite £0|'dS{Fb|}éME (409 MIVRCPLBD 3L, (d.dbcY 3)9:0 @ &f% ((181 R, J=
2H) $1 4 i 64 gﬂtlrl H= &6 8|z}°>4%@hz|21b m/ 21994 80-2 85(m JF).&. ®-1.95 (m

2 85 ‘34)' b85(H° &H)?ng Aps fﬁ %dd(srf fél(p,) ZHHLéMHiE% Mlg28 M+H)

2H) , SeplB T titl® EDmpdlin® B-22. 2 0% hywasifeparédds WHESIsYIjd frthz[4-
448/ 4(rﬁ1gthg|%/ﬂ1gl¥yl)pﬁérﬁ,ﬁm%&onucT St?ci deb £166 HPr%H”g1 Gﬂleﬂr%%t

rom 1 I et
4 ( 1102'0(%3ﬁvrt9ﬁﬁww§m§thﬂi boip ?Wﬁl@ﬁ@f&)@w@WPﬁ@@hﬁ% mT°¥ 2M
25pi pes,COoi (TenigahorRy(PENhS, ((1@m§8(50‘gmm@l) SODMEW hi) in a manner similar

th |, _ 0% L
ol D et e £ NEUTYER, Coidbyelhs @14*#;-,8’%%@8-*6@-
mmm ) Tad BNBIDRL §.09 fag2H, 011873 Hmr;aommmwzm@i (¢ 24, /= 6.3
MaNNgliz)S4. 19-4 64 n# OHE all‘mé SHY &.90% BAm3 2H), blzbllﬁ%s((ﬂom)l\/i—bo 1.80

g, 1Rkt 1y B tﬁfie; el on

= 6.1 Hz), 3.15 (s, 3H), 2.90-2.75 (m 2H)

302. 1Bxampd137m1, 11|N)net|w1@|®yli [€614- metmu*fonymmu-zgw
11210-pyripgdipyifoxyppethylRiBipeRd neegrboxylpde (MkH) . Exanpl e
129: 1 - Methyl et hyl

44({ 2 & (et hyl sul fonyl ) phenyl11-5- pyri m di

nyl } oxy yl]-1-piperidi necarboxylate 0 5 The
title co d 0 ng, 92% was prepared as a white
solid from 1, I met hyl et hyl

4- 1({2[ 4- (et AW% phenyl] - 5- pyri m di nyl | oxy) net
hy11l-1- pi peridi necar hoxyl abe (Exanple 128, 90 ng,
0.20 nmol) and TFA (1.0 i INCH2A 2 (6 rTL) t hen

dii sopropylethylamne (1.0°nl) and i sopropg
chl orglp%ﬂﬂﬁtsglut(o_[l ofy (Bog-4-piperidinemethanol (1.0'g, 4.50 mmol} in DMSO (2

mL) was added dropwise to a suspension of NaH (60% in mineral oil, 0.27 g, 6.76

20 mmol)in DMSO (4 mL). The mixture was stirred at ambient temperature for 1 h, then
30 minutes at 50 °C. Cooled to ambient temperature, a solution of 5-bromo-2-
iodopyrimidine (1.38 g, 4.73 mmol) in DMSO (4 mL) was added dropwise, and the
reaction mixture was stirred at ambient temperature overnight, then heated at 100 °C
for 5 h. Cooled to ambient temperature, the mixture was poured in water, extracted

25 with EtOAc. The organic extract was washed with water and brine, dried over
Na,S0,, filtered, and the filtrate was concentrated fo give the crude product as a dark
brown oil. The crude product was purified by chromatography on ISCO silica gel
column eluted with a EtOAc:hexane gradient (hexane to 15% EtOAc) to give 0.455 g
(28%) of 1,1-dimethyiethyl 4-{[(5-bromo-2-pyrimidinyljoxy]methyl}-1-

30 piperidinecarboxylate as a white solid. "H NMR (400 MMz, CDCls): & 8.51 (s, 2H),
4.20-4.10 (m, 4H), 2.80-2.65 (m, 2H), 2.05-1.95 (m, 1H), 1.80-1.75 (m, 2H), 1.45 (s,
gH), 1.35-1.20 (m, 2H); LRMS (ESI}, miz 372/374 (M+H).
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10 toluene, 0.22 m, 0.22 nmmol) in a manner simlar to
Exanpl e 74. 1H NMR (400 MHz, CDCI3): 58.56 (d, 2H, J =
8. Wwohlags07089248 (s 2H), 8.02 (d, 2H, J = 8.6 HEXUSHNIBc434
(septet 1H, J 6.2 Hz), 4.24 (bs, 2H), 3.97 (d, 2H,

2. 10%&@?2‘?“8 tﬁ"j‘_ Eﬁ"&?”%®@1 %4‘ﬁ)5W%ﬁ_§pa§JH ajé'_\»hat;j 80"{: from [4-

8H) ; (mmsqlmpmpyewﬂ?ozomf% (3PR. 1-45MmeBniy]-gimetylet W 4-((5-
5- [ ({bkomd-BpiriknidiRjnayiabhy- )-p:@erﬁi&r&cﬂh@dlaﬂi{OMS@ .21 mhol),[BiM
et AL Ta 5 BERA S5 LTINS RBYAE) @A) Rier

m di

2[4- (slwmrahgola@mbbnysgepneﬁymw%wiﬂmaﬂs@a) 36®219 2Y). 8.06 (d,
40% r S | _i b | j de B

o (42@4&0 qﬁ’.‘ fiz(?zrrfr% d@é‘ﬁg)&@ ﬁJ sfsl-eghzo-4102(m 2H),
et et 0 i 2o A 1) 380 e0dg T B oH)
nol )1.3r0280w, 205 LBBISJESH, 8 44814+H)i n DVSO (15 nl) in a
manner simlar to Exanple 83, Step 2. The crude
25product was purified by chromatogr on a S|I|ca

g8l Goretmple By dcPivietyisthyl 401wy P e

gi ve Ryrimidinyloxydmethdl-Hpipetitingsarpoyiatsy| | - 5- pyrl m d| nol

as a light brown solid. Inpure fractions were conbi ned
and furg er purlfl ed by chromatography on a silica gel
col umy V\/lth2601EtOAc/CH2012/l\/bOHto gi ve

addltlon
2[ 4- (msthyls ﬂ] I)phenyl] 5-pyrimdinol as a light
brown solid ( %0 YO 0 eraII) 1H NWVR (400 MHz,

DVB0-d6) : 310. 82 (s N\rgo 8.40 (m 4H), 8.00 (d,
2H J = 8.5 Hz), 3.23 (s, ; LRVMB (ESI), nlz 251

p re lp_)l) a?‘t%'g% eg1 é ’U%'bﬁ’éhy§%1(ﬂ?26 4&1{%u ngTyif %’ﬁ%“’%"yﬂg‘?’fﬁe’t%i
5(aret gydrigintdacooyyidtp henplepardd (0387 @6%)ads a(white Balidgror(2-¢42
mTDI Zlbror{]rcﬁ;l)ﬁen(ﬂ') p{{/ﬁﬁ]lﬂiwf%t JPYd 30' g, 1.1 glnhn;/?ﬁ N- Boc—4 -pi enzimemethano! (0.27

oxadi % | peri nmet hano ared

25} 0 BRI 20 PraR @523, 169 merol) 1 T aB mivanpweiy Bhepeoy
g 0. 127gdicddockia®OLd g 94%T HH 9 @@nanlin THPK3 kel a b‘yanner S|mll)ar to

iisopro , 9 . —
o oL, ) il P TH Al 0 L) o
220 1 HHANRY (@02H, MHA.3 BD3OBS-4.188n.a2H)(F94 @HH. V& BH{)d2.85-2.70
2H J = ) .
on ot 2?3) 6149 dsl%.)n 1+% Péé @1303#2}-}}‘1.%: @, d#)?))*.%s 1,20 (m. 24 LRMS
(m s(ﬁﬁ') @2868’%:%%%&‘0 1H J= 7.0 Hz), 2.25-2.10(m
1H), Rxe®2- Thelié rpmpddnd (155 31%) s grapar@H)s a EhiGEL fradi], 1-
i§17 %mﬁé%%th*\‘%@ F4El§!)r)10phla1ﬁ AB8inl M xyimetnyn)-1-Exanpl e
433 { @lmqr[g@p@rhpxgatg rﬁ%{;fw}g §@5W)19wt2anesulf nic acid sodium salt (0.16 g,

15pyrgedi, 1 YoinkRe)N Yptde/ (0B A 2 mbnoBi O@ (1 Tingecssr sty hrat MaOH
(7 mg, 0.17 mmol) in DMSO (5 mL) in @ manner similar to Example 76, Step 3. 'H
NMR (400 MHz, CD,ODY: 8 8.60 (s, 2H), 8.57 (d, 2H, J= 8.5 Hz), 8.03 (d, 2H, /= 8.6
Hz), 4.20-4.10 (m, 2H), 4.08 (d, 2H, J = 6.1 Hz), 3.15 (s, 3H), 2.90-2.75 {m, 2H),
30 2.15-2.00 (m, 1H), 1.90-1.80 (m, 2H), 1.486 (s, 9H), 1.40-1.25 (m, 2H}); LRMS (ESI),
m/iz 448 (M+H).
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20Step 1: (4-Benzyl oxy-3-fluorophenyl)boronic acid

(1.06 g, 4.22 mol) was added to a suspensi on of

2, Sroddodsroorsopyri dine (1.0 g, 4.22 mmol) in tolrRgEAB200B086434
m.), followed by addition of 2M Na2C33 (6 nlL) and

Pd( PREZhid el 3etllyi @éWRlazlm%ch QirbyRphdnyiy-sThe

r eact b ihifh ARV S3imdcabd and heat ed at 90
C oveésﬁ éhtﬁd#}(gnm x ure was c(::ool ed to anbi ent

tenperature, water was added, and the mxture was 25
extra@t th Et0Ac. The conbi ned organi c extract was
washed wi brlme dried over Na2504, filtered through
a pad of el, and the filtrate was concentrated
to glveasoIN j s recrystallized fromMOH to
give 1.16 g (77% -b orrg) 2-

(3-fluoro-4-[(phenyl ne phenyl } pyridi ne as a
faint yellow solid. 1H NVR® (400 MHz, CDCl 3): 68.69 (d,
1 J = 2.2 Hz), 7.85 (dd, 1H, Ja =8.4 Hz, "Ib = 2.1
Hz) , Thetile 3&mitnd (80, mg) 92% hasfpréfared Ha= vihitéd sblid)fromrt, 67( d,

1;'] Jd_ﬁnetﬁgdgtag%)[ - Fat-(ﬁ?‘éthg@uifoé%fhé%n- 3 EJ%%A onEu%thﬁ 430
(ESI )plpqm@emxggg (Ermple) 128, 36 ag 020 mmol) and TFA (1.0 mL) in CHZCIZ
2-{3- (%Inw)ménfans[o()@bﬂauhafﬁhamwmwhnmwap}w Enidromintiyd @0 in

ngtﬁ)pyr grlbe?n ﬁgz gm{og :r@ Wsrl)ner ggn%)r% Exampﬁe Z Wﬂl I&I\ﬁ? (400 MHz,
[ ( phe@pClaed &ﬁﬂi jdogit] @b yiz). ByBi(si2HE 8(08 (6 @Y, J T 840H ¥ (septet,

net han%juj ?‘g%g@% Qﬂb% {q.gd;l; mdsﬂh &3 ﬁ%)gs 0§%°/‘BH)52%§ 2.70 {m,

D At 10085 i) 90 TR PHl 0 A s AR AR iz 434

sim | ga+Hy0 Exanple 83, Step 2. The crude product was
tlr\éaturated wi th hot MeOH containing 5%of CHC 3. 1H

( Qn 1@8 I%tl'( o, ﬂh’%iilazogs I]HZ) 8.22
(0|0I 51%& ﬁmm%e 4 thyl@ uffoRyl idife 1H J
90- 750730 m5H) 7.11
1H0] 86Hz)523(s 2H), 3.13 (s, 3H); LRMS
I) 58 (M+H). 10Step 3: A solution of
2-{3- ffDu 4-[ ( phenyl net hypoxy] phenyl11- 5-
(met hyl sur¥ony yridine (0.166g. 0.46 mmol) in CH2O 2
(20 m.) was cm 8 C. BBr3 (0.18 niL, 1.86 nmol)
was added dr opw se(.)HTL@eacti on m xture was stirred
at -78 Cto 0 C for 2 I w¢d into ice and aqueous
NaHCC3 and extracted with Ac (60 nL x 2). The
conmbi ned organi c extract was shed with brine, dried
over 15Na2SO4, filtered, andthe filtrate was

cancentrated to give a solid, which was triturated
w t h 8iep 1héxhiMeshwsolidrgbptieng]- &%Pbﬁdimﬂm% 40%4) was wgpared as a

e A g 00 i e
yel | oRPREIGERING RRpR U sd ( %(,;é 8&%368? "@) & bb Ogﬁ 58
. 1= 2méhobit) DMSO 265 rhiddh a idnnet aina@o £xddaple 43, Stéb 24 THe)orude

593 Gogh g oty ol QP“QE& i 3%‘““"*’291@ Titn 2:40-1
HZ) \E,tOZ\fIC(]-bCIﬁMpPH tp pings0-(! eﬁhy@g@on@ yil- Esp)@lﬁuchnol asa
A sol gt BrowREolid- U Iratibns were combmed and further purlf ied by

4- (hy rox ridi ne I

in Ex% o%'a;y%toéﬁ silea g goiamn EI%% C%)é G;JH ? E éle@ee?—l to
nm.) was cooled to 0 C. Et3N (0.5 nm., 3.54 mml) was
added, followed by dropw se addition of

met hanesul fonyl chloride (0.2,44, 2.60 nmol). The
reaction m xture was all owed to 25warm up to anbi ent
tenperature and stirred for 1 h and diluted with

CH2d 2. The

’V‘I



m xture was washed with water, saturated aqueous

NaHCO3, brine and dried over Na2504, filtered, and the
fi wioraatsa7aeees concentrated to give 0.71 g of tACE/USRA0TIE6434
1 met hyl et hyl

|WELG§M%J3@@M+§ @f‘fﬂéﬂ?@ﬁﬂ@l%}uﬁ%n%ﬁ@ﬁﬂ glp?ﬁﬁl@iﬁ&%%'ll?ﬁt%mwn

as a£§ ron so

pur i fo&40%nieldeyeralir ' AR (ML MHEEMSS-de)@41063 (s, 1H), 8.60-8.40
30( Se(m &), 8.hbl(d, IH=/ 588 HAY, )3.234s, 2biy; 4_RM§5 (zm Rkp51 408,

0
2 0o {fe%% {r}ﬁqzﬂiﬁﬁmgdfngg %5&7%@35 epal_'f;dg'la a]\fvhig‘sil%l_pom2 [4-
8Hj . (Ste&wbulfoAyI)ﬁme]ﬁ@yomidmoi (0.106 g, 0.42 mmot), 1-[3-(1-methylethyl)-
2-f1 ups, @-oﬂid’i%z&lw¢w§ §éden9F}méﬁuar%r b@phr@b Y Inlexb@prl20, step 3, 0.10

0. ot B Gy >1ry THF Gt lees slisrae

e (0.d&Bdigarbdxyate ( mb)%&mﬁ ARDOEB) if THA Y mgl.) iDa 8BEnmarsin)ilai tn

Ly 3 e A 0

, Gl 185g3" 41608 o AP0 ISLATE A Y58 490, 700

t é&rpelﬂadt §i94e(d. Fthe —rﬁ Xizr £2§v440 mlﬁﬁﬁd 121 PHaed B2 103 25-3 10
), @neH), hes epet, PHL &t 2.0wes 2 50, 108(&1; €M), 21083 v gmyRH)M .55-

wat er h i rjturated
with h%t?gmébh 25 Gt 07 1385 AEER P ARl ¢
conmpound as a white solid. IH NW (400 VHz CDCIS)

89. 14 h |e11'é1 Jl wretll 1éth Klidro-4 mégnsulﬁm BA Hz,
th‘s —p ldﬁﬂ ;et gllzaﬁglﬁerldﬂd}:ﬁ%g] X')'l

, septet 1H, J = 6. ,430410(m
2I—|) 53(94 (d 2H, Jr 6.6 Hz), 3.13(s, 3H),

2.85- 2 2H), 2.15-2.00 (m 1H), 1.95-1.80 (m

2H) , © 4d- 25 (m 2H), 1.24 (d, 6H, J = 6.3 Hz); LRMS
(ESI), mz2N4 H). Exanple 132: 1-Methyl et hyl

4- ([ (644-[(me Onet hyl ] phenyl | - 3-

pyridi nyl)oxy] nethyl | 1-pi p%ri di necar boxylate 10 Step
1: 1- Met hyl et hyl
41({644- (hydroxynet hyl ) pheny1] - 3- pyri di nyl | oxy) met hy1]

-1- piperidinecarboxylate (208 ng, 77% was prepared

as a white solid from 4-(hydroxy

18nret $tyh ) ih8aydyiosy-dfiuaropienyl)bobBO ang (1.06 8 4.42meh!) was added to a

1- ”Etsllhé&&]tsiab{ bf245 QEEMQ)%OB\}':‘%% 30 4.22 mmol) in toluene {8 mL), followed by
pyrldlnyl)ox

RIS I AL AT S
mml ) TheRe{RENBKRIE Ras( dB@assgd wih B7 amtitzhled a9 Ka@EORN(. 4The

1) Rl BRARRE 2B 55 b o eAbre was

72@4(@(&3@@ with EtOAc. 9Trﬁzgombmeq{rg(ggn|c gﬁacgwasgv%h%wuth brine, dried
(7 46 (&her BISOY fiferSd thrddgh a padofkiliddgdl, 23 tdrBtratelivhs cofcdhlrated to
sept

21- 1)9%9351 %Id (véwlchﬂqs r%cgys%“léecﬁﬁm K/I%Oélé Héwe]& tr?ﬁg gg/sj ‘of 5-bromo-2-
2. 10-{8-f9&0rh{(phehy/methid)oxylpr@aylimyridiid)as afalalaﬁe!lOVQ'e‘Dllq mUI N (400

LRVE ifSlobcis%.6383, 1VE)2.2 Hz), 7.85 (dd, 1H, Jo = 8.4 Hz, Jp = 2.1 Hz), 7.77

30 (dd, 1H, J, =124 Hz, J,=2.1 Hz), 7.67 (d, 1H, J= 8.6 Hz), 7.54 (d, 1H, J = 8.5 Hz),
7.50-7.30 (m, 5H), 7.07 (t, 1H, J = 8.4 Hz), 5.20 (s, 2H); LRMS (ESI), m/z 358/360

(M+H).
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Step 2: Oxalyl chloride (42 p,L, 0.47 nmmol) was added
to a solution of 1-nethylethyl 4-

[ (v@bdesfooselr oxyet hyl ) phenyl] - 3- pyrl di nyl | oxypcmanskngt/gsc434
1- plperldlnecarboxylate (0.165 g, 25 0.43 nmol) in

vvar ms é gﬁ%?@ﬁrﬁﬂ he%?t&ﬂbiygﬁ%ngk & n;éefllg}ﬁ‘sfu%r?&g;!a&fn@m@@ﬁﬁa g,
Rermv%l%)d'-fas W@eéaﬁa AEs g 56&%{?37?“{%%05}? de under

r educiasheRyaanyoRy| g RUA pgiidi0 50 met Iy n@boinythetdehéufiit-acid sodium

(chl LT %jgfwhggg.’“]&[’ ﬁogyogg 18 ;o)) NaOH (67 mg, 1.68 mmol)

oxy) eca bo
oi §. zmdu@éar 104veat-hip IDMSQ15 mL) in a manner similar to Example 83 Step 2.

411[ ({ GAf- éﬁﬁg&aﬁaﬁg@@@s Wt hotInda ¢daltamvdr?}ssseéw)cmmmma
hi o GRIkE E% S Cothg b KB et Pet =p5 10

1OOC m’ewnnghrt.- 2. 2Hel, 7.00maD (B.02H) M50 hB@)(mtshkwnde{t (8A/=8.6

contl n edﬂmg 3ﬂ“]t)C 0 dﬁﬁl g%l\?é]&éoﬁﬁﬁgﬁﬁgmnﬂ)m ent

t hpebiar 8 & solptips of?+3-IHor-fEBhenyimety ) PHPBeEter and
extr a@{e&mswdnh)pﬁhaﬁb (o’ﬁbeg C4ATTRMBE th CH,GR IRCmEas 20bled@ST8 °C.

washe I3 t*{%t Hgéwa SOI)C\%aﬁ adg rd éa??p\ngse[ oThN?ga%f?on m&t]'u{ tv?ars%ﬂrred at

and t cen
sol i &-78 Tthtp C1ide2 hepowie dito igggndantiepysdipHEP: and extracted with

chr orrgbsa\g QP TRe %b&ﬂ)lﬁ‘éﬁ nm@trﬁ%a@hh‘éh@@ with bll‘he]-drjell over
5}1 O']/__\C&ég% Eqrﬁci]) |anq1'§\{e ﬁrg e{v%?s concentrated 1% g\i('% a:’;%nmh&%

5Ret hgaratdfd withrhet inxkhgstventpibing 3%y GHaCIngrid Bk 9 MeOH to give 0.115 g

; h 7 n
?ESI 3/ (o} ﬁ/)lof@I ﬁgbﬁ@iﬂ@%m@ @ﬁ% ?]p‘ﬁﬁﬁdi &s ﬁg%lihﬁ sol‘(dRNﬁ\JMR
my, 7899 MHaCTHP (B th /a4 BOsBPY @0f frordy 164 Ha. Jy = 2.4 Ha),

met hyﬂs@i RyAH, Jt 83Hz) 7.92 (dd, 1H|Ja— 12.6 Hz, J, = 2.2 Hz), 78?)775(r|n 1H),
vl t hio inyl) oxyl m

e? yl 0:{16 1312 F“!’éd& Thets ﬂg'o 'ﬁi@‘s% Wézé%é('ggl-' mml ) and

Oxone$tep 4{ 8 salgtiay, of (&n@thrlﬁﬂy)‘* (hwdraxymetiyd-11ddeddinedarkpngate

wat er (p(e]aar%d k) n Ex@mﬁie@agﬁﬁr‘l @5 gid.& anQI) ﬁ’@ﬂ@' @3 rﬁll) walc8Bed to

4. The crude was. trituyrated ane

ot o0 i N T ) NS AT DY by detioies FA R ARt
\Nhl t emstahnedulfohi chidiRie((4.20nLVEB) nGial Ihe red8lich Mmittdre whislalidved to

I fva@ifiutkd ﬁlbl»i o? Th
575 gy d gty R o Bl il e
4. 92 iR wgs wapped withwaderpsatyrpted gql.;_egus( gaH% bnr@ apd d(l%over
2H) , Ra80,, (ifred Hnd theTilttedvababdentrateBh-ghe OO(ig ofEH)crude 1-
2.10- 1.
8H) : n etE‘Egl{g} H)etrt})/ %UI%%)O’(Vﬁ}iﬂ?-ﬁg'm“EQ ggridlmecqg(gl}?ra% as arﬁght brown
1- Met $pjifl ethimplwas used without further purification. 1H NMR (400 MHz, CDCls): 8 4.90
44 ({ﬁ ﬁ/%}[ﬁ“ﬂﬁ Qr—%“é b?il'ﬁ% ﬂg}’i dPlesy L= é”s Hz), 3.01 (s, 3H),
pyr id oxy eri di necar bOX¥
265m2H)2 85(m1 ), 1.80-1.65 (m, 2H 30115(m8H)
Step 5: A mixture of 2-fluoro-4-[5-(methylsulfonyl)-2-pyridinyl]phenof (0.114 g, 0.43
mmol), 1-methylethyl 4-{[(methylsuifonyl}oxy]methyl}-1-piperidinecarboxylate (0.18 g,
0.55 mmol) and K>CQOj3 (0.12 g, 0.85 mmol) in DMF {5 mL) was stirred at ambient
35 temperature for 30 min, then heated at 70 °C overnight. Cooled to ambient
temperature, the mixture was poured into water (30 mL), and the precipitate was
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20 Step 1: A solution of 2-am no-3-hydroxypyridine (2
g, 17.8 mmol) in aqueous 48% HBr (75 nL) was cooled to
0 wowasnemseful ly treated with NaNO2 (10.0 g,pc@ak®Ho7/086434
m)I) 25|n portions. The mixture was stirred at 0 C for

ext } 5o ecgﬁdn%]{pe@vhiﬁgl 1%8%'7' reloy L3"§he S?W“ Sdl f@%e’r\lﬁmte@\ﬂ% hot
or garifeOkb ot givedt 13RasEilak i e t\Nppwnmﬂ@ps a ymtenc@nd JHiNMR (400

over \azZedmi,):fsid. ﬁqaem Jaﬁd? mijea is ddHr‘ﬁ‘-t 9 M@& Hz Jp=2.0 Hz) 7.90-

t te
ConCohtd . 56 5ot 1S e BAD ¢ 38 teeiiey 1B S 62 debog{ o m. 21
cod umhes duIszf .8 HZ)5Q% Est BAC2 Agranés, 2H), ZQ’IS;‘E.OG.(H].OHQBOQBS 1.80

(55% y

200 (M_EH?%%%%%?’Z@ g%&’ é’rhmﬁss §H%t|}hﬁs§%>%| ?’n/z JfH rﬁN\fﬁ)
1H), 7.15-7.05 (m 1H); LRMS (ES| , mz 114 (I\/H-H)

St ep Bamidle132F rMadeth@kihlyi H{I(60H-[Endthyiaulm3haythiineall}-3-

( 1. 10pyaidiry)ddy msmlyi}-1aperidivibéarbpilyl8@ g, 9.73 mmol) in
H®AG (10 nL) was treated with Br2 (1 56 g, 9.73 mmuol)
at 5 gapdst he reaction mxture was allowed to warm
to anmbi eat @ peature, and stirred at anbi ent
tenperature™fo |4\ . The m xture was poured onto ice
and neutral i zed~\w OH to pH about 7, and then
extracted with Et0AC. The on@i ned organi c extract was
washed with water, briney dyfed"over Na2SO4, filtered,
5and the filtrate was conceptrated to give a yell ow
oil. The crude material was purified by flash

chro [ ] ' :

o1 0ACTEP B Tty PRl R RSB Syl e 3-
af t erpigariging¢anpxylag ¢208ang. 67%\333 @@WW% g white §olfd fepm 4-(hydroxy
h¢5< aﬁﬁ&thi}l}bh&iy\b@rdﬂrc&cﬂ ({3b%H4, osk mmo!) 1- methylethyl 4-{[(6-bromo-3-

{1 1 rara e e PR e bR e At B et e sep
r ecr y230ahd, 078 dnrfiat)o Re(P P00 ek mads0hamalh 24 NaaCgs #aml) and DME

addi t%%glm {mér?negsu&?ré'r‘i@ EPJmple 21, Step 3, 'H NMR (400 Mz, GDGL: 58.37

6-b
200 WP BNBULCR) T ST (S, 1y = & Ho 7466 2/ DR H),
ZE&?/F(iEfibo (0% H 18@1 &8¢t MtH) = 6.5Hep 434 (slzwjamzyl(ﬁmy)l 3.90 (d,
o) L
3 by« éT?H%)b ggg (rﬁﬁ%ﬂi W%%ﬁ};% TeJoWad @t 2H). 1.85-1.20

pi perTdi‘necar S prepar
whi t e(ns §Hp; dRMSdﬁ‘ﬁl@ 'z 8PtM*H)Y.15f | uor o- 3- pyri di nol (0. 18

g ‘ ?( %? BIBkAlyl c%lﬁgﬁ%g(% Letohlylmmol) was added to a solution of 1-methylethyi 4-
1- pi pldbil ﬁi’h&f phgny] '(]‘B}"'lé’ﬁ%ﬂ}%‘é{ medhyiii-nisegdippearbpayfate (0.165 g,
Seep @43 Bmd§ irgCHT1:22 mirpard)DMM @ 3<BEB 0 (’O Pite @ixtuie BB warmed to

nmol n 1

131, ) gjflﬂeé?gé:m[%#?urmapld éti'?re?{)ogﬁgt %rﬁgl?emo é‘\?ﬁc é% %@%P‘g & oxalyl

chr onﬂt‘@)’gﬁ gpdey rqsincedrprersser@gqu qrw b@ﬁfhﬂ@thﬂ ﬁr{({ ng 0 to

35% E{f %h%ﬁ 1-3-p¥ritiivR & RLtVINZ-pisdaeih Sdarbotyldtd bs G@ark brown

A Rt o ety o Ao

2 385 Pipgrtiinetar@plyiate 2vag Orixed 96tH wpdidrjhionetiaGide (6745(1%0 8§|+1)m01) in
1.45- éM?%n& Héat&i‘&t 10(&%&5&5&)Addﬁoza|%3é£r§?h70rﬁé¥#di%e (&3 r%) 0.86

4: The title conmpound pre as
l'i ght ma}oa)wagsqiqea gnddha heating was contlnued at 100 Co ernlght ooled to

[ 4- ( mabbight senhdentyre,)thdi@ixyrd Was miored idc vetef dreGextrggtedwithiZELO. The
nmol ), 1-nethylethyl 4-{[(6-
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25

br ono- 2-f I uor o- 3- pyri di nyl ) oxy] net hyl } - 1- pi peri di necar
bowyl2ais706%35 my, 0.63 mol), Pd(PPh3) 20 2 ( 4GoThg2007/086434
0.06 mml), 2M Na2C38 (4 rTL) and DVE (4 nL) in a

nmanner N-Y

pro dife nQE'J Br?gmé gxrtnjagxt gfh%?eraorm ?%B\Heqﬁltaism filtered,
conpad hectiirate www@tratyd m\reop elpw Rk (h@@uwmenal was
CDCl Qrified b- cll:%nh%gra%h& orJa 5ilic3-g3l ddfimn efut@Bwilhth: 1 12HOAJICH,Cl; to 1:8

6 4 30 1
2 92 Bopabhith s Sredpaliedr fyndpriy o™l 1M
3.2 {(nakthyRivip)methyl] ;ﬁw:iyl}—&-))ynd@ylﬁb?y](rgqth;@kb—plp@ldizngcagboﬁglai(em a white
(2H) ﬂ.dlﬁ_ﬁné)&(s(é%/zh%ném%fo 1.80 (m 2H), 1.40-1.20

1- Metfﬁw Bt HW‘“%?T%?EZ" Zﬁﬁ%ﬁéhﬂvﬁso‘iﬁ%af‘?ﬂ?érﬁ)’fg@é°“d%§’m 1-
pyr azhatylistiox s mﬁvﬂeithyﬂthummﬂwumheme}c:ﬂmbﬂmylbommethyl}w St ep
1:'S eHm'léHanrok)tlﬁe gﬁ Og)"l n?rv_égadu gpl Q%dgg%mol) in ﬁcetone

port| nw se con ent ate
miSt Uf eLhargd \1@%& &8 M) insprannge is"lmiaaltq Exsmp} ﬁf&méz Th%\aude

5d: S&ﬁbdaed:]ga%gs&urfatce mmg XbiHeRankaBn@aRRh N %Cd (B tb gw@ tHe. nm)é\
solution o a no- I

o Cnieniia 2 San: VAR R, LRkl % S IER e
the M. (OrEHIM=so1 be)i DT (dThe 4 T8 blalk: F40dcs 2Heﬂmeéd~lz) 2-7.20
the ﬁﬁbrﬁgﬁ\’gs%p%é@ﬁﬁeﬁ—hg I—F}?’Q'zgréé 2H§?f&&91{9§ 'QHF@B 2H, J=623

stirred for en_ heated

m huté&s: 2-8frfe” himc o - 1\%59566‘0I“é)d1'9% 18R ertt: +-8he? g’ﬂ G
and pRMEEsonhe M4zevdd. wat er (40 nmL). The pH was
adjusted to about 4 with 2N NaOH. The m xture was
extracted wth Et0Ac (60 nL x 3). The combi ned organic
ext r FoemPlects: icddetbrletiwHl(Reftuero-6-4-mashyleyifomyRheey!l-3-
Na250wridinyllepmethylld pinasidinecarmbpXylafeyns concentrated to
a®Yel | ow solid, which was triturated with hexanes to
give 6,664 ¢ (68% of 5-brono-2-pyrazinol (and
tautorger ereof) as a yellow solid. 1H NWVR (400 Mz,

CDCl 3) FH), 157.62 (s, 1H); LRVS (ESl), niz
1751177 ( MtH) ep 2: A m xt ure of
5- br ono- 2- pyrazn tautoners thereof) (0.2 g,

1.14 mol ), 1- rrethyle
4-{[ (et hyl sul f onyl ) oxy] nafhm 1- pi perl di necar boxyl at
e (prepared as in Exarrplecl:%l Step 4, 0.51 g, 1.71

O 128 T St o2 2o B R and als! iR motlin Skat S

at 7CHEE (tvmkniaghepole@® OTievas catefisilp troatsd wioNaND4(H0.0 g, 0.14 mol)
agdhi e org ﬁ@FﬂH&Lﬁe @%’éjstpr%H Lesled Ph Wﬁérﬁ{eutrﬁﬁgd {foeiabout 7

extrac anl Cc
1 3t ZALNACHA SRB BGER WHREAS T4 Tl 25 A PERng e
Na2 SQ&iradtwkht @ashebd with drateh @rifd, Idtiscadver MaSOg, diereth tand thedilttate was

gi ve cgaﬂrgeq?ratll,d 5{)\@’4 &B\DN .L»Ohd The %rﬂdﬁ Tatinal was Purld;ed by ﬂasgox

4-{[( razi nypoxy] I necar
y| at eshepmstaiaphiy ph 2 siligh geh calgan %lgféél wikh 5%@ Ohdliexanes to give 1.10

pél’f | fd @84} SF>-fludr>- :ﬁbﬁﬂﬁmgi as Hghitk |3@)I|de1 HEQMR Q400K L CBEB): 8,7.80-
re
et ol ASh A eP e | o ¢a7 28 ot U M ES. gzt (M

nmol ) Sted 2:n simEdesblatidn of 2-fluoro-3-pyridinol (1.10 g, 9.73 mmol) and NaOAc
4-{ [ (3pH508mP2 56

yl at eEFB Pude 'Pram%é r| a(?Xé@epa}ngMtég&mmr?@ 516% 09§ RSt
Pd(PPh3)2d 2 (82 ng, 0.11 nmmol), 2M Na2C33 (8 nlL) and
DME (8 nL) in a manner sinmlaf,to Exanple 21, Step 3.
The crude material was purlfleg by fl ash

30chr omat ography on a silica gel colum eluted with

1: 20 acetone/ CH2C12 to 1:10 acetone/ CH2O 2 fol | oned by
trituration with hot hexanes containing 1% MeOH to
give the title conpound as a white solid. 1H NWVR (400
MHz, CDCl3): 88.56 (s, 1H), 8.31 (s, 1H), 8.12 (d,

2H, J = 8.3 Hz), 8.03 (d, 2H, ,./ = 8.3 Hz), 4.92
(septet, 1H, J = 6.2 Hz), 4.30-4.10(m 4H), 3.09 (s,



5Exanpl e 135: Met hyl

3-11(14[ (1- net hyl et hyl ) oxyl carbonyl }-4- pi peridi
ny@aebdpbdsaxy} - 644- (net hyl sul f onyl ) pheny11- 2-pgyrisehionesc4s+
arboxyl ate 10Step 1: A m xture of 3-hydroxypicolinic

aci d ). i.ni

conceht andfle kel igy %Eg‘e%&?w%@a%B@Eeﬂ*fa*nﬁ%a%eéand
m xt Latisedeiambigntienperatu Hh-aBwunixige was podiefl getedreang h
wat erpguftfiPedhiln 2:@%@1&&%“ &tsbupﬂ aAd PR BxtBciat mh Naﬁa@mhe

and then extracte
o ortbi EHITES GaRT € R B e Rttt PR QU Bipasa itered,
brd nesndritk filtratedasoopecenNaeS@igivefd yellew eibl, Tharrhde iveateyg! was purified

filtr Worﬁé%&&%!?& ﬁ*a%ﬁkcé &l %;z\frﬁn éiut%& wth %8‘@0;@‘/0:420:2 to

met hyl” 3- hydr ox |necar or}/%ﬁ

cry st%‘fesa C ew \(J oliflified aReygt @)d] 9g %scéé weg reciypba llzed from
8. 30-t@x&tes towiveldl g (1A "/BOJf - bﬁ:&o(éhﬁluo&H) pynﬁlrﬁﬁas(as\:yh:tﬁlsdll)d The
LRVS [ ution

" rrgtﬁtﬁﬁ% J:%s (%&ésn?rgéd go'\é"@hd ﬁ@&ﬁ% r%c@s%ﬁlizéé ff&#n 5Q

110 0 h%meﬁfbpwemtwve(aﬂs ipfa) 0.1 g%)@ﬁ@ b'togﬁr?ef}”&f%%éyf\%@ asa
tr eat\@ttedHIROM™ ﬁmR\MdofMtbi OIS 3(12.73 s, G H), F500r .300®@I, 2H); LRMS

The r tio was stirred at anblent
tenp ggd?’éq?ggﬁk’{wﬁ)durl ng which time a fine white

pr eci $tep 3t &Methylethyl. 4-{[Bdramod-rceo-dmpridnyhoatmetyivik t h
ca2d &pér glﬂgca%oxﬁatg)({) 238 s@%y@ém ﬂ&m i %I S6-bromo-2-

wer e brine an drie over
4 ¢ - >adnpHe 15 BI04 TBO NI oan e Jo gPoRmety-

2. él Bpip&R¥Mecoboxpetsliplepared as in Example 131, Step 4, 0.38 g, 1.22 mmol) and
6- br =37 -2 '
" SRR A T SRR R 0 . o
( s, 1#)Theprglg praguct was pyrified gy gaqqzcyromtogqaptndon qrHSCY silica gel

8 "Eo)umn%s% 01§ 35% HloAdrRM s ABGINR (480 2320237 5 ¢Irkd, AH, J
62%r on%3 45'2&1@9 TE0D: 1k £ SeRigh ) Bxd T B4H3 PP 10.(m. 2H), 3.85 (d,
pi perdidisma.d HBt hgs-P.o% yrh,-224) 3 10- tidh@c 2 Hh 009 t6f5em( 8HP485-1.20

86 .a colorl | f
met by §HL€’W§@§S'W"99§*§95% B Gbnecar boxyl at & (0. 70

g, 2. Sigp gomﬁ-}ﬁl)a conmpqufih 7@@9«, q)%) was prepared as a light gray solid from
4 { Knpi(hyth@suitb ymphergmoramn eh:}d 0160l oS il b)) & aagtinatiyyl &y[es-

epar ed.as i
e sty el o g
nannel?d(Elebzpbl(‘*&ng B08mpne). Z{B’i\faz@@:eﬂé nH.) amth@ME(dEre) In 3 man”ef
pr odughidreseRplel21e6kepY. ThaslidEHbOARBRA0FRRIRH vAh MEDH to give
| SCO silica gel colum using Q
the title compound as a light gray sofid. 'H NMR (400 MHz, CDCl,): 3 8.12 (d, 2H, J =
8.3Hz),7.89(d, 2H, J=8.6 Hz), 7.63 (d, 1H, J = 8.3 Hz), 7.40-7.30 {(m, 1H), 4.92
30 (septet, 1H, J = 6.2 Hz), 4.30-4.15 (m, 2H), 3.92 (d, 2H, J = 6.4 Hz), 3.07 (s, 3H),
2.85-2.70 (m, 2H), 2.15-2.00 (m, 1H), 1.90-1.80 (m, 2H), 1.40-1.20 (m, 8H); LRMS

(ESI), miz 451 (M+H).

Example 134: 1-Methylethyl 4-{({5-[4-(methylsuifonyl)phenyl]-2-
35 pyrazinyl}oxy)methyi]-1-piperidinecarboxylate
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to 45% Et OAc/ hexanes. 1H NWVR (400 MHz, CDCl 3): 67.53

(d, 1H J =8.5 Hz), 7.21 (d, 1H, J = 8.8 Hz), 4.91
(seimibsordby J = 6.2 Hz), 4.30-4.10 (m 2H), RT198200%086434
3H), 3.86(d, 2H, J = 6.3 Hz), 2.85-2.70(m 2H),
2.10-1.95(m 1H), 1.90-1.75(m 2H), 1.35-1.20 (m 8H);
LRVS ) .. Mz 415/417 (MtH). 5 Step 4: The title
conpouid 785 g, 82% was prepared as a light yellow
solid frorptd: t hyl sul f onyl ) phenyl ] boroni ¢ aci d

(0.48 g, 2.36(mpl), nethyl 6-brono-3-{[(1-

{[ (1- et hyl et hyWoxy| car bony1} - 4- pi peri di nyl ) net hyf | oxy

) - 2- pyridi necar boxyl a ((;))Trﬂ(ir%/g 86% pure),

Pd(PPh3)2CI 2 (0.14 g, 0.2 2M Na2CO3 (6 nlL) and
DVE (20 mL) in a manner sinilar to Exanple 21, Step 3.
The crude material was purified by 10chromat ography on
a si | $lep1g8bdigro hitrin (Ol €83 wimdh wes pddegaettionwiseiqugneentrated

foll OM%@ . 0¥8 bl étwoét Wélmmdr@wsgaﬁea&%ws@sc GriNAIBdT HeNENER thad
0

sso&gd grg:lt %lmlxgHa w%sI & Conpl'qafo 0 é}lgkl c{}@og 2%93’3’“9-5
8 5 Hapmopyr&he((tig, 84, mdolFin@oBcehlzdted F:SOL (.8 mL1was dided

8 8 "%r))%vgge tgghe(m o soéu]n!ih TJhe |gé t%tlH@s reﬁ\ov’r)&i énd]t% mxture was

3 H) wargsd n@poaturgaq%s’uge@@r 1@@mute§ |Jb12=n heated to 4(15 °C for
1. 90- p Ba(tes. B mixthredirs o8 1B andidnt tenbbiBtu(d=Did)pout@t onto ice

43{% (2 ?t%_l'l) (ﬁ% Fgﬁemﬁ )pll-l)]m?’ag fﬂﬂ] tjgg %Qne}ﬁoﬁttw Sla(%H Ttﬁ mixiure was

3- pyr $xrert9d WEXEIOASERMI X m Fihepbineeraain sy pels wepaashed with

S: ep @ateNBWdr(ea%véFQdag@oﬁﬁltMEﬂd e sirad s cérderated to a yellow
stirr

e tion.o
(1. Sl A e e D o © aivg 0584 8D L EPIRTIT SRy
644(a@mimyiemhéremfy¢s)qomayb¢m 24 VIR (400 tz CDGY b 8108 (s, 1H),
N THF (4 L) at 0 C
(E%(Nengbfgaﬁ Fg\nggc%l)dgﬂ se)n The Eeactl)oa
m xt uPler wad mgxture obgrbmmocR- rarerzmo' anghtautoriers herpefWde & 3-14 mmol),
war m t-meﬁﬁlgth@|M{[m@rm|enlmhw;o&y]aaafmymJprpé&adnemmbxw@mprepﬁm as in

m xtuge
E \A@rﬁnﬁq) Was’ ad%%g TQIE%m? g K\ﬁ%ﬁo@ Eanueg](‘réoﬁ%%%': (12
f or 2mh2 wastsiimehas renbaBep¢ra e fﬁg30 rpingRemingfed ahgd°C overnight.

?g@l edTheTrhitﬁtu{H Ms%afﬂ\@sarﬁfféﬁ %%p@ftatu?@ar@ pfoned znt@waﬁﬂ @h&ﬂ*en

o anbi ent .t enpera

o uoontnen i BoRe ek 2b TSR btase AR pi s §hsned wit
The cwatbi, bérek aowd geierd aveeNdSe tieradrapd M@tb wistdontanirated to give

and dgigd, \é{ﬂ?ieﬁg%iﬁ)é.brcfntdiﬁfr%yl a;@p]ém 1fbbér{d%€ar late a

concentrate rude nateri a
was pbrewp pbavhisy wep a%qﬁ' WithpE iths R UiptRiodn a silica gel
C @5 UNBtep BUTRSHitA dofmpdind (@663 § B8%Siasibrapdred g a/ehifd. sbidfrong[4-

819
S, 4( {/‘)Z(nﬁjl!’yéslugerv%eﬁﬁgﬁo%ﬁ Emil l(m%&i,]%;}ﬂ 37 molb mehhé/letl'ﬁﬂ 4- g(s -bromo-
pyr i dé-nykiepdpyvimethyt-1- pimermlqgearb@th@dawé@mtea@'@re@@red in Step 2),
whi t epagbhg%cb énlm&"‘tﬂ 1(r%|1QQ|) WNaZ@% L a8 DME (6¢hL) BH mahner
8. 6 HBi! rfO g mpip g‘lﬁtep? }hgc@dw% i Vg3 pt‘&% P}éf'aSth J
=36. 2ch1=tz)1atogka[8@ ohs silizéel cdiu@a e(ules with H)20 a6SoICH L), to 10

%r 12 %c chﬁg%lléﬁed bg"hturagorﬁtﬁﬂﬁm?%x%e%temmg 1% MeOH to give
' the title compound as a white solid. 'H NMR (400 MHz, CDCls): 3 8.56 (s, 1H), 8.31
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(m 2H), 1.40-1.20 (m 8H); LRVMS (ESI), mz 463 (M+H).
Step 2: A solution of 1-nethylethyl

440 2edsloydszoxy et hyl ) - 644- PCT/US2007/086434
(met hyl sul fonyl') phenyl | - 3-pyri di nyl | oxy) met hyl pl - pi per

d t L
i | n ?C;O{HQWO(Q %9 %%é mpjé%Hg)SQnﬂge%e{ $Hn.'.u62
added"zdlr'b%& He(m, FHE 3,08 4% BHb R-8Ri2A0UMe2Wa3 181 98 Wad! "’t)o1 50-1.60

var m 021 @A o (R Nge adME ESRNE/ZSisk (med). over ni ght . The
m xture was poured |nto aqueous NaHCG3 and extract ed

Wlé h Et F &%O@ et% 3)8,]& Gg.EXt ract
and pﬁg t r at cen r at e Phe pur p d"{écg'tb%gﬁgm

oil. The;. crude rraterlal was purified by flash
chrom}t aphy on a silica gel colum 15 eluted with
20% EtdAG/ CH2C12 tfp give 86 ng (66% of the title
conpound “as Wit @osol i d. 1H NVR (400 MHz, CDCI 3
58.16 (d, 2H, 8.6 , 8.00 (d, 2H, J = 8.3 Hz)
7.80-7.75 (m I—D,O?@d 1H, J = 8.8 Hz), 5.58 (d,
2H, J = 47.4 Hz), 4.9 Peg 1H, J= 6.2 Hz), 4.22
(bs, 2H), 3.92(d, 2H, J= %el ), 3.07 (s, 3H,
2.85-2.70(m 2H), 2.15-2.00(m 1H), 1.90-1.80(m 2H),

%%0?0 él\t/%;%?i)(mmm of MR x{diRiic a8l B ¢+6%.1200dWiiiMe OBX F0IRhE)

{21 (9o oSSRy (TP Y PIBREIRy 1] h-gThe mixre was
pyr i diongdnjratey Jorakbiny0 mL1 dipitquievithdyater (3500w, zam@teatt@pH around 6
| f Ao’ wﬂh%sa &)egcﬁlﬁnerﬂaﬂﬂaﬁewﬁvﬁh @ﬁglg (100 mL X 3% The combmed o'\?amc

N- Boc- eri enet hanol J@?
(4. ssexmzcts ‘8%588’35'?%’%"}‘ Vtat?'"@m:?'z’ %@S@Vtﬂ'\saz%% e@%@f’ the
tie atfmdatedwmmseetrmeﬂ o gmthair@erew ofmyéthyt Blhedroxe2-( 2. 16

nL, 27.. t
T+ o el T SERRFHO, TR Bt Selif o @ o
wat er8.3hei2pm, g, Tﬂeet Wﬂ) 18§ & 3kl ERMBI(BY), cm/éﬂ54 (MH+H).
NaZS%epélAEﬁre%@omﬁdwof%ﬁ\yts h}dt@(tje n&amBR/YMIE te@dg 11 0

34 S RADN el RAOE e} TP e a%m ke P braine
resul @i3ag, mh.Xinook Wasrehiab exkiiat wbHstiBed atambigrttempeatiretbr 3 h,
t 0 a@gi@\kh@ﬁﬂ?@é ﬁllte%l‘ﬁte p@é&%lt&@?&rﬂﬂ&& oﬂ‘%qn ptﬁlte"\\@a%%xff‘ﬁe%rwﬂh

e organi c was Sep ar at ed
Wi th CHYCliASY, mlws@)erThe B?TP*H%ed I WN&Z@@DP" wih water,brine
filtemadredadr NASd, iftbreatad Wlt%ﬂﬁﬁoﬁ@dn&dteﬂ ® @11 g

EEE o?@%%g?fp reﬁ‘u Pghfogt\g@ l‘f)ﬂla&ogéy cjar%gxyfa)(e as an offé:vl'étg solid. 'H
(%%NMR (fIDDNHja RBChY B 40k (s, 4H)[ F@@(tbﬁldmb“ 3-8 HZ) 7.27 (d, 1H J=838
Sy | d) @My VAR B PR B R GRANPOXY] ate. 1H NVR

(40 Step 3 Methyl 6- bromo 3—{[(1 (1 methylethyl)oxy]carbonyi}-4
piperidinyl)methylloxy}-2-pyridinecarboxylate (0.945 g, 86% pure) was prepared as a

colorless oil from methyl 6-bromo-3-hydroxy-2-pyridinecarboxylate {0.70 g, 2.78

30  mmot), 1-methylethyl 4-{[(methylsulfonyl)oxylmethyl}-1-piperidinecarboxylate
(prepared as in Example 131, Step 4, 1.23 g, 4.16 mmol) and K,CO; (0.78 g, 5.55
mmol) in DMF (30 mL) in a manner similar to Example 131, Step 5. The crude
product was purified by flash chromatography on an 1SCO silica gel column using 0
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o

J= 3.1 Hz), 7.32(d, 1H, J= 8.6 Hz), 7.05 (dd, 1H,

Ja =8.7 Hz, ib=3.2 Hz), 4.13 (bs, 2H), 3.79 (d, 2H,
J wokw /Hf@z, 2.80-2.65 (m 2H), 2.00-1.85 ( mpcths2007/086434
1.80-1.70 (m 2H) 143(s 9H), 1.30-1.15 (m 2H).

?t TS tﬁf‘r%? E't”éﬁ!" eggrbegd% %g@%?bgﬂ ).5 F%%i(cﬂ 1497 88 5%42), 7.21
1, 1- ddntet, H)i‘|8€3 Hzjl 4.91 (S?I(t@v bl.otm6-3Hpy # B%“ﬁ?lﬁ@l\?ﬁét h93 ¢s-3AH),

pi perd g eﬁ@fﬂ@wh s&é7@(r9 2HE} SR, 117 10WE 53R, 2H),

m), f oI 8 nL) and
Pd( Pﬁw:’éﬁ 11:2?6” f@yé‘% (%§8rﬁlfﬁﬁ S%R&Fﬁagct(l on Zn xture
wes degasstet ﬂﬂet:hn;bdﬁ:na(m?&ﬁ@f@d) vedts (Bépa@dfasra lighttyeliawhsatid from

COO% Sl (hin LR BMbndnG AR A0 48 45’\@%6 B, FRF BREhol IR -

m xt was ext

15cor{cﬂ'lﬁe@v@#gaqﬁvlea@saw}m*p%a@v'mwaxwrpmr' Cﬁfeoxy‘ate (0945
dri edy, 98%pufid FAPRhECI Lererlo. 2anﬂ1d|)thlai(103a$ eLyas DME (20
conc en@ f a,t& ?ndanrtner sgmlarg Ehgm[ﬁerz E{j %t tcrudypr%te%gﬂ:ga% 6{)urﬂ'" eid by

pr odu® orhat on a sil

cdd umﬁir@lllaln%@hmm 2] Sl]_ca;‘,g@pm ¢lete wé}y t1@,a@qtq;@/@42eg g)n@wed by

26?2/%%@1“32% @ntﬂhd?géﬂéﬁé@&dﬁiéhmng '1°/3_of MeOH to give the title compound. "H
no r

oyt 1 VS (GOt SIS B 1 5P Ak Ui 2 d =465 H 798 .

of f - Wi, e &sHE)7.41H, NUR £ 818 61Z)\ki2 (@OEDAH3Y = 6381238306k 10 (m,

1H, J .
L 2)—])3%991:_5-9 34@0%% ﬁ%gﬁ% %@Z,HY%BZ.?%(&MH 151 5-2.00
3189 (@ 1HR 90489 (), @4);_&51012055,_82-1) m@eﬁesg),_ﬂnmm (M+H).
2.05-1.95(m 1H), 1.90-1.80 (m 2H), 1.46(s, 9H),

1. 35- Bxadipiem 362 H)Methitdbyl( £5{2) (fluotomed§HLeaB Ameylsulfonyi)phenyl]-
St ep Bpyridimgioxypretion]-piperdkdinestarydxgtakey |
4-(([6-(4-brono-2-fluorophenyl)-3- 25pyridi nyl]oxyl

met hyl) -2- pi peridi necarboxyl ate (0.781 g, 1.68 nml),

nmet han inic aeid sodiumsalt (0.869, 80% 6.71

nmmol ) , 6.71 mmol ) and NaCH (81 ng, 2.02
mmol) in m.) and water (0.5 nL) was degassed,
purged with at 110 C for 48 h. After

cool ed to anbi ent teﬁ%ergturoe, the m xture was poured
into water (75 mL) and Et Ofic 75 m.), and 30 filtered
thgough Celite(r). The sol®d on Celite(r) vvas further

washed with Et0OAc. The filtrate and washi ng
conbi e 1aNeBlir(8? gpel-82ameb was aded i 6‘!1'5‘?de9|le of gl 3-{(1-

gf ganj@- dnhe%waﬁthm@édo%ﬂmﬁ}ai @ﬂerwﬁasil)M@tﬁh]eabéw;[mnw!ﬁﬂfo@nﬁlenyu-
rine ried over an i

was coRYERErabua }eg'e’&l”{i)éé 13{%& %&%3@41&'88% £ mt"iatheoow
seb i dMeTHE2 miuwks guidetidropwise SThe uedctiprenixiyye was stirred at 0 °C for 2 h,

chr Onﬂ%ﬁgfo@r@@% \Qel?m% §rhi)|bﬁt%rﬁt§‘e|rat&%@ laHEBxi-RH bl &@Right trhe Aixture was
25% Et OAc/ CH2C trlturgélon W t

hex an@@edh{4f q’]fohﬁ hi@f?@ﬂ“"“%ﬂﬁo? B9gt-oR Mgl gag gﬁ%ﬁ bipating was

1, 1- deomeitided laerdmd for 2 h, then more NaBH4 (100 mg, 2.56 mmol) was added. The

44({6 f
({ é‘i&tulfr%ﬂgsr aﬁad(a ‘Qﬂo?‘é’h c%BI | nocl;{:hgd;%%x nﬁerature quenched with

pyrid peri ate as
WRP t es%léﬂatﬁ@l aqt@lqu aramewed WiREB @8’“‘4{9 2y fhe fPr“b'Ded
= 3 Oorbﬁalc ex$ra&t5 m@relﬁbs(néﬂ wﬂh!)nne Zn®@hed.ov& NS0 3tiflered? afxDthe

4 00( éﬁ ét% ﬁas ﬁoncerg a.‘}%l I_&')a pghé ngm (oﬂ }%ruc%?éﬁrlag&%p%@d by flash
2H) , chrarBatggraghy(oma silied gel tolgmn glu@g(wtﬁh 1;8|-@cetogelﬁ6((gg fo gM’e 0.153
1.40-1.25 5 (m 2H); LRVMS (ESI), nmlz 465 (MH).
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Step 4: A solution of 1,1-dinethylethyl

44({6-[ 2-fl uoro-4- (et hyl sul fonyl ) pheny1] - 3-
pywiodbgshosexy) met hy1] - 1- pi peri di necar boxyl at ect@shbr/age434
0.32 mmol) in CH2A 2 (10 nL) was treated with TFA (0.3

n). T i xt ' i

over @ﬁo{"mfél'—'ﬁ%ﬁyée n‘é'%‘?g@@%‘yo t%{ﬁg‘ﬁ%ﬁﬁe&ﬁn‘%@ gﬁ(ﬁé hﬂ]d er

r educwddipfiesduetayl-tFeeeribeeasbayletesas white paigof MM (#00 MHz,

8!"? Socajrcg%: a{@é%sh(@]ngﬁrh%céﬁgz)ls@(ﬁgu, big.&/ i)ag biz), 7.71(d. 1H, J.= g.s Hz),
y y ne . was

addi ti4rdot. rﬁ?t%'l"z)o’i(%éf (pPieth g T2 %%43%% {s. 8Hbg%r %ﬁ‘)’

Thee raesiol] 2H) Jriect H2)e3.086, 3t 208270 on, @), 15:2.00(martH), d190-1.80

t enpera 1 I di i ght ched with

nqueoieth FeEASo Tl EhadaRy (e Bblaes MARE 'S0 1 %)

The cBeb? necldion ahl-tetbeird & IUGAydiRenyi¥h 15bri ne

and dmie@gis@iéay)pher’Bbyridityiibanmethylenpipériitetdrbixyated 13%agg, 0.28

concent r.at 0 I.SCO r [ [ [ u

ot or TP 2R RS B OO rlasT 02 il 685 ol was

g8l casderhdropvisa. ddvevgachonmistugciasaiewedHe @eon fogmbiepgtemperature

(1)i—|1 ]N ﬁ/algg sﬁr?ezjo@lerﬁfghﬂ hee gﬂi@hrS 8w€a§) g@.@%dﬂtoaﬁu?)u%ﬂgﬂgoﬁﬂd dktracted

B 25 (1 ELafp (55 ik X i sombyieg gronig et W ydega b g and

1H, Jhiedoved N394, filtdied ~antl e fitpdte wds @Tcéndrdied 104 purgiBh2¢ cil.

10. 8 iz, = 2 o 1684 -

108 g od St on (o S

( A 1ql|,t<?d \gl?hg’@%( %tpAglE%ﬁlﬂoweé&_ﬁm ﬁ.(o) qf e’tltlg Cy/gpaying gs a white

(M Jddia. "A.NMR (480 MPiz( ODCIAH 8.16.(d5OH 1t 386 Bie), Bl (d, 2RMB= 8.3 Hz),

(APCI 4 : _ i

- (3L 15 Mo 18 (e RO ToRy Py Bh iy Ty e .92 (ovten
25pyrikcViF /M3 ok32) (et 3.921(d - . JF5er1 din$ 07 (3318 4P5-2.70 (m,
et hyzhn 1y PXPo@mPYUHRAYAS: 80qh, 2, I M09 20AmSEH ) ULRME (E&1), m/z 465
net hyzllﬂf_l4ﬁs(?6(42- f ?uor 0- A(ﬁ( rreI;MhyI sul f@ﬁyl ))phenyl(] -)3-
3thyrMirMthyl } oxy) met hyl ] - 1- pi peri di nyl } (oxo) acet at e
(Exampl e 137, 95 ng, 0.21 mmol) in THF (4 nL) at -78C
was tEeaipbdt 3R Methiyb (4-K{6cefiinweohaedtiyls Widnghpheayll-EM i n
THF, ryriggwhexyloethgllfweridinyfiioxmiagetatee was stirred at
-78 Cfaor 3 h. Additional tertbutyl magnesi um chloride
(1M | H\Sﬂ-ll:, 0.22 nL, 0.22 nml) was added. The mixture

»
N\I_H'LO/
@]

Step 1: A mixture of N-Boc-4-piperidinemethanol (5.0 g, 23.22 mmol), Et;N (4.85 mL,
34.83 mmol} in CH,Cl; (100 mL) at 0 °C was treated dropwise with methanesulfonyl

25

chioride (2.16 mL, 27.86 mmol). The reaction mixture was stirred at 0 °C for 0.5 h,
30 diluted with CH,Cl, and washed with water and brine. The CH,Cl; layer was dried
over Na,S0Q,, filtered, and the filtrate was concentrated. The residue was mixed with
6-bromo-3-pyridinol (6.06 g, 34.83 mmol) and K,COj3 (6.41 g, 46.44 mmol) in DMF.
The resulting mixture was heated at 65 °C overnight, cooled to ambient temperature
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was stirred at -78 Cfor 3 h. Mre tert-butyl magnesi um
chloride (1IMin THF, 0.25 niL, 0.25 mmol) was added.
Theorzemotdesen m xture was stirred at -78 C forrctnilzo07/086434
guenched with saturated aqueous NHA4CI and extracted

ek ! . .

S 085420 gl SR SIS I00 il

filt evashed WY NafeH.pater biipe. dilad oves NeSifk«Tliered, ang the fitrate was

Vi SC]SUd}ﬁcdntr&Bc}l }d@‘l\ﬁ\&ﬁb @lide prédiet, Ghidal &raé‘f’ﬂirmédll 53} ch\f@ﬁatography ona
urifie ash .c ra on,.a

Dol uriiaptealmii wiel 405t B epBefstiid i pifias

( 509 pyadingYorylmethylel-piperjsivesabayiat. hNMB (405 Nidz, CDEL): NIVFQO (1H,

(400 dV'J'Z 3, ﬁ%‘?@z d5ﬁ4 4:17— é@' ﬂ%‘o%%d 118 J9- k'?) § §2 QE) 4.13

10 3 (P&2Hb@79(<12$' 11|z)65WZ) 07 85, #{4) frq?‘l%(@sw 5§0170(m
(m 1), 1.40s0H)5+.8-8% om, 2B , 3.55-3.45(m 1H),

3 15 -2
% @%({b?g‘u 2- fluoﬁ?nzege%ogml %:Ep(g Sg g%{ﬂo I%T%gsyg{%dded foa
9M) Sohiien refEsl-f;ImetthchMa{[(Q Raepgp-3-pyri mylExsdmﬂhél}-ieg

()- Pftﬁ;ﬁb&“b:ﬁ@dambk [éké@ﬂﬁ 62“iﬂn&&?h%@@bhﬂmﬂﬂ%ﬁb@ﬂy&ﬂdm% of 20M
13pyr I dbgy 8@% i%&d(ﬁbﬁ%ﬂ](&tq geJLGfd rlm.rp,gg a'Fhe rt)a(é/ctlon mixture was

N- ( bedmysseckwdlameWb?tedaf@ 1@yfor-4i. teenicdeleéto(anbgnt Bmpgrature.
mml )W!at@r vwiilad érbeh@%)xu@é was7§<tr§ctm;u¢ Et@ﬂ& e am % br) The

%n esi um brom ‘{ﬂs m_,
nﬁ%| )Gom? gd prggRie ?’SWCH‘V%& %ecwg@ bé't“f‘ rdf'%‘bl""&f Naz?@a é“?f&? agd the
h, quitratdresk sontdntrstad tr ghtectte erqdegroduchHA€lcruale reauttvas pardfied

on .
i 0 Bre RmaLRfpefiy B G B RABIG T b Lo EERIREIER o e

£ 1t rufe % e dedimethyietiy Ao G dspBe Rduaoriony)-The

cr UdQayﬂﬂlﬁﬂ}d@}mwﬁ)-pbhbérfdlr%darbr)kyfaleaefsfhn%'ﬁ' white 65! BONMR Y00 MHz,

ePbacrnevan e oy iiee 6 PeligBp 3T Fropth v oo

4- ( 1-{ny @rpXpeiriapl(m: H)pl. p%(rbs,cﬁknstw(bozwuateee ), 285-2.70 (m, 2H),
col Ori&??g gnl! 1H HdNM%O((ﬂ’pQHWG (sCQEz %51 (ﬁlioz%) 2R [Bsi),

5H)
1H) '2f281é5f 676(%* 1.90-1. 80(m 1H) 3 80- 1. 70(m
1H), Step®:- Anﬁ»&urém1 1|.Hi)neth!:leﬁ‘@l-4L({[$Q4~bmo&=l)uoro'ﬁﬂ§tyaﬂ 2: A

”b?f 1%?'?8'9’6%?% P%HWX fﬁb%h&%caabox fate (0,781 f’ 1,68 mmol)y. |
2.43 -ﬁﬁtbar)esulmlmwchlsqy@nh@lt (809 SRPb.YT mm (12261 5@ 71

mﬁ|) &hrg@l) &mﬂ 8ea.tgegl oglrrmmmuﬁsmsotto meﬁdmmwkd DY) was
C ori de

was <TEEPTER Mooty By o RRRpRL AR Gl % B e
for lte@pérptug thetméduraiviah pouk@i@iodvatet O mﬂ:))anaﬁm/m@h&d) and

h W%e 88, Fhe %olidon 2Rfte®Wab Rirthérw dwillBoac. The
b et REStted War Y tha

ried over tere
filt rfﬁq%e %Wftsblﬁg watercameiged @dgt[qygerred toa separatory funne! The

organic layer was separated and washed with water and brine, dried over Na;SQ,,
filtered, and the filtrate was concentrated to give the crude product as a yellow solid.
The crude product was purified by chromatography on a silica gel column eluted with
35  25% EtQAcC/CHCI; followed by trituration with hot hexanes containing 1% of MeOH
to give 0.5 g (64%) of 1,1-dimethylethyl 4-[({6-[2-fluoro-4-{methylsulfonyl)phenyl}-3-
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the crude product as a light brown oil. The crude
product was purified by flash chromat ography on an

| SGQ Meshorae gel col umm using 0 to 45% Et OAC/ hrexransom7/686434
gi ve 50. 73 g (88@6 of ()-phenyl net hyl

4-{1- Fg BP%,Q h |fp¥|8)er?(f( r)él:grgg%(ela} " 2o white sohd H ?J\NE(?OZP%HZ

plperl §8L"0F
MHz, @D@I[&)?}S @7(d4’0'i =280 (imhy 8.5%4.10 §n.118),(%90- QF@ (m, 3H), 7.50 (dd,

421 gg 1, Qo—é@Hzlﬂ)—Slf'H§54 é@&m?thZH)Zt &ﬁd(m 33 Ha). 318 (s

6. 4 I-Q_j) 2§On%55 qn, z}.’bl (%5-22% %ﬁn'tla 99- 1. BR(W] %)u? 66 éng) 1.40-1.25

6-9Hr o 28y, pPRMEJERIR Im/£ Des3+¢g). 1. 78 mmol ) ,

()-p - :
10[ E?%h s u{)]%f ﬁf{ Jf derethertl'ﬂ 4- 5_({6 [|2 E‘)Ig?rP él (E}gtg Is Efonyqphengl] -3
(0. 73>ygdm>2}ommﬁw} D@W@'W@W@Gﬁ @d 5¢,0.32 S‘V‘OHi?o(F 2Cf2410 mL)
DVF (v theladed WAE TEA l(cr 3 md) antheamiamemtas t;ﬁrraae;t anbis téraerallre

m n, Zg)fgre?pg E éﬁ%?' 3{1 xcess 8\ﬁ%r m {nove %d@rer?&u%gd S%ssjupe C1‘he

t éﬁrpeupadm\easaﬁ@sqgtyaqi @&Hzﬁh&ﬁ Wa)taélri cocletinapicedethed wit h

Et OACDlﬁ?.@&oWletH&Ia%ame g BEnIO VAR ARM, RIGRAILY a8Xtidnaf nethigioxaly!
washed wth wat er rine and dried over

o0 cehiafds (et a8 mpby Thelousion Pt es 2PRa Poagmye ©

cr udeanbierp keepytateé Biyd stided overnight, quenched with aqueous NaHCO; and

; ! L SBh e BAE '(e]%! YA O Bibflel ol B AL AGRRR O
pifF i ftpr@atanfbﬁriedso@rp!\laasoﬂﬁleem tawéthe S'Hﬁfsu\ﬁla G?@eatﬁ@j to g yipgous

VVaS PrBRREIE Orhd Srude Yaitehig! W&@ﬁ?lﬁeﬁmﬁrﬁﬂﬂatography on a sﬂlca gel column

mi:)rgllistu‘lj f @hﬁjﬂ%%{%{]ﬁ%}‘] B&r ogrﬂ\lf 3 g& 92(699) of‘thegtitle compound asa

br onowBtesyid. diH R @88 Melt, r@aqns):m PADEr 1idlidreaHBoR B 4 B, J=
Pd( ijf‘gh%f;%s 9%03@% A, 8 70731 dMPL) = 1@%«%‘320% B, ﬂ%(danﬁh Ja

er m | ar

Ste
TR cT 48 Hﬁa@,ep?rgdﬂz)wa@i-i)ﬁ{? .15 45)59 %qoaggth) 3. 88 (s, ?,t-dO 3.80-3.70
chr onmi, agy, 312638 10mA11$) $.08 &, Bi8), 2.80LIONMETH)f 226-2H B (m, 1+, 2.00-

aceto 5,86 0 e the
il o Rhahd 42 %(&chzﬁ) E%@;%?é%%@ LT

CDCl 3): 68. 38 d 1H, = 25814(]d 2H J =
8.5 Heyampde §9B: (1o(4-Itf ﬁzﬁ'u9f°84 Bnﬂz!!‘su'fpnyblp*(o eylley g =
828 m»r'd'wl}&w)m '1(1rR'P‘B'F6'“V'153 g-gimethyl Spgxo-Zibytanone,
(m 3H),,3.08 (s, 3H), 2.85-2.70 (m 2H), 1.95-1.65
(m BH)' 1,45-1.20 (m 5H); LRVS (ESI), miz 495 (MtH).
()-1-Met hyl ethyl 441

-({6-[ 4- (phylsul fonyl ) phenyl11- 3-

30pyridinylL}oXy) gt hyl]-1-pi peridi necarboxyl ate Step
1: ()-Phenyl netfiylo 0

441- ({644- (et hyl sul f N 1] - 3- pyri di nyl | oxy) et hy
I']-1- piperidinecarboxyl ate (kxanple 139, 0.37 g, 0.75
nmol ) vvas d| ssol ved in MeOH (10 nmL) and THF (5 nl).

10% o S and the

5mi xt F"é'” ggg%f[(@ﬁgé}"orgﬁ @?ﬁ%‘%@ﬁe’é@g ﬂl‘?ydr ogen

80 ngpsaudahmom)mtww@ipemw}mxo apelatp €Pmmplec! 37035 g, §. 21 Phreol) in
M Xt ufigr paRL)ak l76eE %sirgét%'@hh @ﬁlbhﬁ;ﬁ(agbxesﬁmcm&ﬁe (1Min THF, 0.26

‘E ') | t2r %qugm@%,ﬁéo an%}qr%%@,}e)e% éﬁﬂﬁ% at 578{ I_C]for 3gh &(%Itlé?ﬁﬂ ?en‘-

pi per budyimygresibhylchionde (dirin THR.®.225mlg OA2swroe swascldded. e8® mixture
oil. 1H NWR (400 I\/Hz, CDCI3): 8 8.38 (d, 1H, J = 2.9

Hz), 8.12 (d, 2H, J 8.5 Hz), 8.00 (d, 2H, J = 8.3

Hz), 7.72 (d, 1H, 1OJ—88Hz 730725(m 1H)
4.30-4.20 (m 1H), 3.20-3.10 ??n 3.08 (s, 3H),
2.70-2.60 (m 2H), 1.95-1.65 (m 3H) 1.45-1.25 (m

5H); LRMS (ESI), mz 361 (MtH). Step 2: A m xture of
()-2-[4-(nethyl sul fonyl)pheny1]-5-{[1-(4-

pi peri di nypet hyl ] oxy}pyridine (0.27 g, 0.75 mmol) in
CH2Al 2 (10 nlL) and THE (5 nl)




was treated with diisopropylethylamne (0.27 nL, 1.50
mmol ). The m xture was 15 cooled to 0 C, and then

i swprouhicehl orof ormate (1. OMin tol uene, 0. &2TMS2007/086434
0.82 nmmol ) was added dropwi se. The reaction m xture

Wwas

e, SRS 0, AR TR V)t 0
Wi t h Mat0&s Mgt was a@ﬁ@p dWeéePc&wmmwlrrﬁ g &for hivd

t he fdjehdrdll QitNesureRBagRouaNagtI bed éxtlabgiivitb El0AR (30 thi x 2). The

The crude nate
Ehr orteme R fruat ef e Mok of fiog cyerdiogos fiteres
1.5 aandtiioerfdlf2BHAG @ntentrgied éo QvigibuglighoBoyvn of. Thesrudemmaterial was

ggng?m#ed%%ﬂasmr&ﬁatég? O;Uals & 490mMlgicd GRCh 3D -

2H J = ;
8 01 etcatonggquztnggeggphg)( 0%,) eftohet gbwdug(fas %\%Q?e'_vﬂf(} "H NMR
7. 35-(40R@HE, GDAN)S 8.42 @L1H, Ye.®Hz), BB (tJH; J6.78 Hiz) 7.85-7.77 (m,

4. 35-
T o5 2057 [ Bl D3B8 5 5. 2P 252(“?3%?6524 e g 1)
6138 Hz95-3.BRVE 2HESISS; 348 (. 44y 3(1M3+Qj5 (MO EZ BRI (M.AfH), 2.25-
1- 'VEtin M), 2.00-1.85 (m, 2H), 1.50-1.30 (m, 2H), 1.27 (s, 9H); LRMS (ESI), miz
4- [( 4(644 (et hyl sul f onyl ) pheny11- 3-

pyri c érTbxy)ethyl] 1- pi peri di necar boxyl ate 30 The
racen1c 1- met hyl et hyl

441- (Bxpnble 189 HyHRhenglomeghy) pieHE14-reethyisuitinylpheoxi-Bet hy
115 1-pysidpwilowy)etbel trineyidinesarbprddiar ed as in Exanpl e

140) was_subjected to Chiral HPLC [colum: AS-H,

col um. gobi | e phase: 80% CO2: 20% MeOH (2 nL/m n),

pressyy WO 2008/ 070692PCT/ US2007/ 086434 140 bar,
t enperat 40 N 280 nm anal ysis and then separated

to give two (I ) enant i oners. The title conpound
was i sol ated as /é Oaﬁ1MA of 13.23 mn
(second el uting peak). Iute

stereochem stry was aSS|gn y Ab initio VCD

anal ysis. 5 Exanple 142: -1- N@thylethyl
411- ({644- (et hyl sul f ony . .
oyr SRR g>§9')Jﬁéﬂ“cﬂ5{)’1(?9’%3"6%‘3’&%@?%1‘)ﬁ‘éfe'éi’i‘VBB’R?ﬂdé{‘teé1 %)

120 () EfRb emmyhiyet 118 1°C was treated with methyimagnesium bromide (3M in Et;0, 3.2

441 Of-d AR, Stlel rsm{,a mm&,?%@s sHrBY bl /g% £XYgBRARY it

- 1-prpéri car box was prepared

Lo a wireed panenvs NBYR RGRAESPORVLRHBOFFISpToR profigo oxtac
| pi pewhdlivaBed dittdbrind a8 digiiver RFOL filyrbdrag®s filite was

oi i | dror iy pracesgor FesudSealiVen ol e pAERRYL,

CBEI 3yhrorB8o@ephy cbn an KBCQ siicaziebeaymn usrg3o (i@% Egp,f\cfl;rpxanes to give
8 3 HZ%M g gez% o€ (d& gl?éﬁylmethzbﬁﬁghyh%)(yetlﬁl)ieb ;fe‘ﬁldmééﬂrb(oslyla'te asa
2H) , qoiq@smmhél—i NMR éqag MH3z, Qﬁpl;()ss 7. %}.ﬁ 25 pm, 8551) $.1§ds. (QH) 4.30-4.15
2H) , Qﬁ) B.660. 45 m, P, 2.88-245h, 30, {.00-1.260m, B1)9780(1.70 (m, 1H),
3H, I, T0d 58 (), H%MSRS sk, Mz 509 (MH).

30 Step 2: A mixture of (+)-phenylmethyl 4-(1-hydroxyethyl)-1-piperidinecarboxylate
(0.64 g, 2.43 mmol), EtsN (1.03 mL, 7.29 mmol) in CH,Cl; (50 mL) at 0 °C was
treated dropwise with methanesulfonyl chloride (0.38 mL, 4.86 mmot). The reaction
mixture was stirred at 0 °C for 1 h, then at ambient temperature for 1.5 h, diluted with
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Step 2: The title conpound (0.147 g, 63% was prepared
as a white foamfrom ()- 20phenyl net hyl

4 49%0(2h@r0kedexA Net hyl sul f onyl ) phenyl] - 3- pyri di nycasyoppesed34
pyl] - 1- piperidi necarboxyl ate (O 26 g, 0.51 muol) in a

mann

pr o dﬁ(ngé do‘%ﬁl.r) afd EX%%HW?] gr@ﬁrlg §(]]]|:]"|L -arnlﬂae:i @%giﬁmu The
sili c(a-lz@élay@romaﬁrﬁﬁe@@weﬁ a@%dl“%%aeﬂ(b‘ﬁcfﬂtf?é%(\a?ﬁe@n%ﬂfgtie@@ give
t he tthé érﬁd&&ﬂ@ﬁﬂé&a Ryt @owl%‘t erhk @A piddudiMBs pdRd briiash

rqg@?&ggapbg on 2@_"_6['05) amcg gal cg@lzsr)n u§|ng,é§c( éﬂfo E@cﬁwexangs g) give

, (7734@5(33%3& (Erphedytihethd 490-[((rsthpibdionyiohdledyl=16. 2 Hz) ,

Sg pipeéggggart%tﬁglate% gg&alesggh o finfgado QPL T ';‘g d&.b')a 7402.25 (m

4.
1.
6. 4 HH), 5.1 (982H)14.7BHE0 (n,AHy, 4325I-(E9; 2H QPQB(% P)ZSOI?IG?(ZIMH)
( MtH) 4.8530Ex gikie 116634, sk VRthyMAL1138-1.20 (m, 2H).

4-[(1R) - 1-

pyrltﬁ"ﬁ‘if?l i;:

et h | sul f

¢ b rpe S éﬁ N
200 8/ [ RCTNGISROVTH iedddecatbolfide ((BSagri2cl4 mmol) and K;CO;
}1;1r1mt éhgt% '} m o )in [E 92 Hva% stlr ed at ambient t%mﬁerature forrBO min,
g RGN R R O G )
14|2) BB TS %pb@t@mﬁ@douré‘am% [vael, Am extASeltwith EtOAC (60
colum .

o1 e ol 825 ThSOHAPe T Ar e AR o Vel Phfidprted over
amgl t¥efOs élmed badithe Glitrgiewestconre(iaterid gB)%@anﬁﬁ)@h@WQﬂefhyl 4-
The t{‘1 %%r@%@ B%yp@t?]e'trﬁf}) 17 éﬁp%%iﬁ’&a%o b Qs £ AW W1 thich was

uting peak). he (R absol ute
steréﬁ@ﬁéﬂﬁ%ﬁ %ﬁ§m5§ Rgned by Ab initio VCD
anal ysies4: maﬁmalmhﬁouhé{o 41rrgvat°}aw@t dgpared as a white foam from [(4-

15 - ({6-.14- th Is I
oyt | ARSI TEE S F A R rerymst g
r &t e nromd-3pgitidipd}etyleptiylr-1 -plpendmecarboxylate Pd(PPh3),Cl; (0.12 g, 0.18
441- ( Aﬁéﬁm Bl fetthiyny b}mg@mu in3 me.obumélr }OCE%}np!e 21,
propyl | erldlne ar box & S |
ExanpPep i4’2")e e RipAL Ry ol gF“’EIﬁf;‘@,grf‘E riioa 02
AS- H, cobminusiatedwitii 1:20 qdetse/CHIO40COE. ac2i086/(VEAH 10 Rive the title

i mi 0o R o, %@Md@&@ﬁh?téﬁ%%& (AR 9 ),

anaIyS| en ‘separa
Spenaht4 gnhl.s) = §hEz) BQI‘ € ébnﬁoﬁﬁdﬁmg 4 (@dl"‘at’ &@§-8fiz)el 40-7.25

whi t eif, @amsws i) 215, 4Qb-41b B 3H), 3.08 (s, 3H), 2.85-2.70 (m, 2H), 1.95-1.65
(m, 3H), 1.45-1.20 (m, 5H); LRMS (ESI), m/z 495 (M+H).

Example 140: {(+)-1-Methylethyl 4-[1-({6-[4-(methylsulfonyl)phenyl]-3-
30  pyridinyl}oxy)ethyl]-1-piperidinecarboxylate
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20m n (second eluting peak). The (S) absolute
stereochem stry was assigned by Ab initio VCD
analoysissrociaxanpl e 145: PCT/US2007/086434
2-[({1-[3-(1-Methylethyl)-1, 2, 4- oxadi azol - 5-y1] - 4-

pi peridinyl } met hyl ) oxy1-544- (net hyl sul fonyl) phenyl ] pyr

az| neStgp?L. %}-Pﬁ‘en In%‘h?f% fl‘l (%6614g?néﬁ1ﬂglﬁfo®rl)pheny [}-3- pyrldlnyioxy)ethyl] -1-
( et rwwes@nwrﬁm@ﬁ éE??FPl?dﬁ%rﬂ ¥ w878 W‘WS@SSQ‘V%" MeOH (10
|trmrol Ymiiyand TAF @M@ﬁgg@% 6&@1/01«)0 Ag egudve &),lgemasmd)jed@sd the
r .
bl i Wt rfaed B s hafRrp e S  h BeioP aggnvient
and hemperdtugetfor0) O heonixiBretwas Mttaed bfough Zeld¢® nachibe &ifrate was

N e N L

adde was’ extracted Wt h %
x &) . pigRiiding ety oxelpydsingeas acvissrus ealarigsa gl i MAB A9 Nz, FDCh): 8

%:Ngga %ég(gggﬂtgvzfééal t%%gziﬁ'ﬁ%@i)ga@;%d t2§ile=|8|3tHz§t7€72 d, 1H,

(19 ¢ uF 20 Bdewd Rt ety 3 §30A78 15, Ul A e Tghm GF. 308 (5. 31,

gg I4I (E- mgm gl |2Ha Y95y BEeTy BH), z4py;2éz(mn@m h‘w?g;%ﬁ yr;éz BegvM+H).
tgp% ﬁ‘éﬂ&@g&?ﬁ@éﬁ%ﬁ@ﬂ@féﬁ EQ&hg %1 4SI fied with

4N Naﬂmrldﬂrrmthyilwlwadlwa@ 2%t a%mgei)w @WC@(@A@LX% THE (g mL)

2) anﬁasttre%teawmum% roWlQWIéﬁnn@MMﬁL 9 .50Rifirfol VaTH @extive tWas

d f
B sSoeBHEhIC 206k SouP b MR GO ngaere, Y55 Aloe2
544- (mmblpywhsaddeo dypvisbeThelrta@ion pyxtiaiz wasiaiowed tosvam to ambient

yel | 0%41@%5 ga'anéak N}ﬁv%%gt M:ged \WE@-] %@(1003&)@3:1 (v§sh(ed with

2|_| Jwaergbrgeﬁgsi drlsgj @er P(I@SOQ tereql3 ag@theg' itragsH’as cepgﬁgtrated toa
(ESI )l hﬂir@wn’zﬁp Thdkdde matedipl wais phisdBy ((8shBBmatogrfphymomh kilica

W?(? o ¥ c?Jﬁré 2} Ev%tlg?g c& eZ@Se%‘i‘tn% 8{%@3@@4&}%&%& 'ﬂ@? {%r)é)ound

Nal\masrmdmte foam 1H NMR (400 MHz CDCl3): $8.38 (d, 1H, J=2.9 Hz), 8.13 (d, 2H, J
= 8.5 Hz), 8.01 (d, 2H, J=8.5 Hz), 7.73 (d, 1H, J = 8.8 Hz), 7.35-7.25 (m, 1H), 4.91
(septet, 1H, J = 6.2 Hz), 4.35-4.15 (m, 3H), 3.08 (s, 3H), 2.80-2.65 (m, 2H), 1.95-1.65
(m, 3H), 1.45-1.25 (m, 5H), 1.23 (d, 8H, J = 6.3 Hz); LRMS (ES!), m/z 447 (M+H).

25
Example 141: 1-Methylethyl 4-[{18)-1-({6-{4-(methylsulfonyl}phenyl]}-3-
pyridinyl}oxy)ethyl]-1-piperidinecarboxylate
&
s
O
N
| -
& o)
N\[rO\]/
O
30

The racemic 1-methylethyl 4-1-({6-[4-(methylsulfonyl)phenyl]-3-pyridinyl}oxy)ethyi]-1-
piperidinecarboxylate (prepared as in Example 140) was subjected to Chiral HPLC
[column: AS-H, column mobile phase: 80% CO»: 20% MeOH (2 mL/min), pressure
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di ssol ved and the m xture was again cooled to 0 C. A

sol ution of 544-

( wbhydsamkdonyl ) phenyl] - 2- pyr azi nam ne (0. 51 pgrruR2006086434
nmmol ) in concentrated H2SO4 (4.2 nL) was added

dr Opv3{|4§ %a Qtp?%turr]é id %”Ezéﬂ‘?] ngé i Qnéi tﬁaﬁséﬁgr%teg% Bvé/‘ﬁ:% (Rand

renove m xture
t enpe?)&ﬂwlemafﬁd The iltlercempmmd wES isglatpd ap ehite apeyindd of 1B-23

45C fQn (s%@ormelmtma P&k PHeUE PabsBiSte GRARBerhiStryaNE3I 28 81ined by Ab
t enper. aturﬁ poured into ice water. The pH was

adj usteyve a'éaé‘@l?t 4 with 4N NaCH and the solid was
cd |l ected, washed with water, and air dried to give

0. 41%{ alfrip /’?42°§+)51nﬁethﬁ | 4-[1-({6 [4( ethylsulfonyl)phenyl]-3-

(et ,ngyr and tautoners

t he eof) as a brovvn sol NI\/R (400 MHz, DMbO-d6):
8 12. 77 bs, 1H), 830805(m 4H) , 792(d 2H, J =
8.6 30K .21 (s, 3H); LRVS (ESI), mz 251 (M+H).

e of

5- 14-(ﬁet ‘ Ronyly phenyl] - 2- pyrazi nol (and
taut omers t hekgod g, 0.60 mmol),
{1-13-(1- mathylettﬂll) 1, 2, 4- oxadi azol - 5-y1] - 4- pi peri di

nyl } met hyl met hanesul lte© epared as in Exanple
100, Step 4, except that an shall scal e no heptane
wgsh was performed, 0.25 g, 0.81 nmol) and K2CO33 (0. 17

9, 1.6 mkﬁhe‘ﬂy%eﬂvﬁ ﬁff({mm)(mwﬁs@rommbﬁaw% pgrdMygBty)propyll-
tenperature overn

e b be et b2 b Ee RSB ALs Anfe aoh iEd
was atidesioxaationyhel-fmyipipeddinaél @ 292 amaidndiethyinBgeeseum

( 60 0 o "&rorﬁ.d@}:w e Q’%L” ¢l 6 %Qﬁbﬁﬁ g rr%ﬁﬁe,fr %ﬁrﬁ@r M@&@m;‘ﬂ@$§!ﬁ‘ @teps

brlne and drie | tered

t Ffe f1 f*t Hzﬂ"@ (88 MEBnEiG) r%% é%(db 6“ a :b? 3\Wﬁ) §6p|(‘él 2HT1’1e8 3 Hz),
cr udeg grfderi, al= 8/@Bz)Purs {d, ed, bys 8 Mzp mrLIEsAPhFH)L 0.0 (sazH),

15 GdBh P 4B W%w@‘é’%{is%ﬂsgﬁ%ﬁéﬁﬂf%ﬁ%?*ﬁbim .
compOLARi 88 (ra 2hi0te (5 8Hi 4= 7-SHKIVRMSABB) Wniz S0TIH) - 8

g 25 %p % HTheJt‘ﬂg Qorﬂpdﬂmi (0 &7%1 Bé‘%) wajs";')r%pagbd]éla a(\ﬁhite 2ddm #om ()

(m
320 - Eiepgmethy! 45{%{6 [‘E r@%fhvd%wvaehenw Dxrld'“v*}%m?ﬁvﬂtq-
2 10 ApdainBtartiddylate 20.00g, 1.B i d) in 2danndr. dibitat toka(hple 140, Steps

45 8 ( Elfhe((%(de r?du%tlv&aéﬁpuﬁ |e’5|gt%r %ﬁ?@gﬁaﬁﬁ} Qn arl |§bbzsml,§ gel
[ 3- (qoluom qungé)ttqu)% Eloﬁg:fmax@r)@@dq: aygihe litig tgp[n_ppgrud as a white foam.
|OI pef 1%@&'(‘1(@%}&&0@}%]37 86411 ((@”ahhy Esw H9myds) phenyl- eyrids.o3

(35 [ 3 Tl 1O P 10 1) 2B GHRUT 4550, Ul 490 septe, 1, J=
pl per é.diHay |4}30’Gt1|0am0$H)($10@(sa3+e)d2 88266 (E)pl.25- 260 (nHtoeih 1.45-

ok ARG A ST A

+H)

30 Example 143: 1-Methylethyl 4-[(1R)-1-({6-{4-(methylsulfonyl)phenyl]-3-
pyridinyi}oxy)propylj-1-piperidinecarboxylate
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25 The reaction m xture was stirred at anbient
tenperature for 5 h. Et20 (50 nL) was added, and the
m wouoeoweas stirred for 10 mn, filtered threaghszn7/o86434
plug of Celite(r) on top of a layer of silica gel and
the filtyate was concentrated. The resulting brown
resi dogy’ mxed wiwth Et20 (100 nL) and filtered. The
filtrafe g dried over Na2SO4, filtered and
concentr ate d |ve/1 10 g (78% of

143- (1-nethyl ¢t hyl ) =

30oxadi azol - 5-y11- -p pe |d|necarbaldehyde as a light
brown oil which was usedN O t further purification.
1HNI\/R(4OOI\/Hz CDCl 3) : : (s, 1H), 4.15-4.00 (m

: H T
AT R
1. 27 Yelper@iqecatbaxylgtedprepared &t ip Fxgmplat4) was peipctsd to Chiral HPLC
143- ([donirrd: RELIE BMh mbbie ghade %d%ﬁ?@b" 20% Wikb+42 mL/min), pressure

21'_ era 48|bi@ e%{;\%%léuq?e ?%gie ggggm]oe%ggw gréd rf ﬁe)parated to glvé gn/o {Rand
met hy$)reagniiegiesmThbe tifel chenp¢ B was idetaRl as3, viute fdam vith, @ of 10.65
M1 ) min Tﬂ?@c emtl%d MHaR). WS (8) dushigd s%?eocﬂ&n Sr/ivias a§S|&1e9\6? rAb<'ih|’t|o
2 h period. The reaction was carefully quenched byt

addi tYIhar#ys8at ur at ed aqueous NH4ACI and the aqueous

vvas extracted with ether (6 nL x 2). The conbi ned

5%{%@ {%Eg\éi&ﬁ%%%&?@ *;nge'tl{}%ulfgfnyl&glel(mfﬁ

i £ edb rormto ra hy onaS|I|ca gel colum
eI uted vmth 0Oto 70%EtOAc/hexanes to give 0.39 g

(33% Y
()-1- (QL- 1-net hyl ethyl)-1, 2, 4- oxadi azol-5-y1]-4- Pip
eridinyl} X as light yellowoil. Step 3: A

sol ution of

()-1-{1-[3-(1- netH§|e hyl) - 1, 2, 4- oxadi azol - 5-y1] - 4-
pi peri di nyl | et hanol (0-3Y P CH2CH2 (35 ni) at OC
was treated with 15net han;[)EuI onyl chloride (0.26 ni,
326 mml) and Et 3N (0.69 ni, 489 nmol ) and stirred

t hen roomt e
50t e R e BRSO e dR s propyl
1M M—ﬁﬁ@@mé&ﬁbcm&!abe {(Rreparediadin IElamTuQi@ B42ylwps sehjettedito Etliral HPLC

over f

() - 1 ﬁ%ﬁ%ﬁ%ﬁ{ %éiéib%@é 9(5°/d NFéb'#{CtQ mL/min), pressure

oxaduﬁﬁ@ﬁa Iamte ﬂ@&em 'ﬁl/ﬂ"}aéfﬁ'ﬁﬁ'ﬂd et prpFERser te givgfwe (Rand

(0. 339 ?anaﬂt@ﬂ:%s gﬁe ﬁttlel do@ibburmrv?éﬁl’iso%@j ds.a W@ feamidieh Tr of 14.60
oauc Wa W [ ur|

[HEo e B i Y il bR P pdbod B/ e

B ¥CD a08ysiay 5H), 2. 89 (sept et 1H J =7.0 Hz),
195170(m 3H), 155135(m 5H) , 128(d 6H, J =

h nic acid
(4 40'?@ 16%5% ‘¥‘§ ]i”%{%% | '?‘8'512
AT 8 YR IRBY P”azlﬂﬁE (125
mz_%) foll ovved by 25add|t| on of 2M Na2CO3 (75 nlL) and
Pd(Pl ph3)4 (0.83 g, 0.72 mmol). The reaction

142



m xture was degassed with N2 and heated at 80 C
overnight, then cooled to anbient tenperature. Water
( 5@orzhgso7didt NaOH (50 L), brine (50 nlL) and @EZUSR07/086434
(150 nmL) were added. The CH2C 2 | ayer was separat ed
and t he squeous | ayer was washed with CH2A 2 (100 nl).
The com)i ped CH2A 2 extract was further washed with a
30 mxdu f water (50 nL), 1IN NaOH (50 mL) and brine
pre~adweous | ayers were conbi ned and washed
wi th CH2C|2(OQm_ eutralized with concentrated
HCl and extracthed Qv t OAc (250 nL x 2). The
conmbi ned Et OAc extrac (ltered through celite on
top of a layer of silica % ich was further washed
with Et OAc (100 nL). The Ac filtrate was washed
with brine and dried over Na2SO4, filtered, 35and
concestép at &ehixtioe af Q—argihdj-sma:inhanwasloda {rlj g, mgwmmm:d [4-

trit
o (ST A T R Bl g o
2 B MROR 'F'ePWE‘Sttféﬁ)te Wit 14 NERG q% s PP dsm
54% m'a&) pl’h@ﬁ@dcﬁ@h ARt WY degaéseamtm No#Ada4ted at 100 0c for3h.

( m3t I‘MI f£?§ %‘% %?@Mﬁép %va?\‘e%r:r\]&}an 8r|1de(f ped ged%res%ur%6Water was

51 2 aﬂd@d( and tie obixige yap extmpteg emth &t@ﬁq (Pemhy|4). The combined
met h 36953‘-?&3 xR Werk QaSbdith BFt Qliad $RAMBSOP fifded an@th@zf itrate

TR0, s tiogme il SRl oen T o B B Ohe 065

chro r(ﬂr%gmfaﬂhynejhylanlfmyl)Drmylggbyrenmamm & ayedow wlﬂh The fitirate
acet qe/ jltht@u %% % rﬁ%t“a Q%L%QU?@W%a@%ep%réﬁHsérfg basified

f oam 1
vgthf@d lﬁ@) 2]']}9 rgxturegvag eﬁie)ctedgwt@@t(?%c ('59 piIL xJZ an%thg combined

HZ) otgbhicled(rabts idrle wdished.with ldzing, dded3&ver’ NZSOMfiitdrbl), ,and the filtrate

1%5 w?agé%ﬁ%}ntrgt%o gj e%?dlg ré% 835;@5’/&) f?’%%' m%th?E&i%‘nylﬁ)h%nyl]-Z-
1. 95-pyrazBemine 25fp yellowslid "2 OIMFE00 MYz, E.LM%Q dg)3 8.8%s, IH)=8.15 (d,

? 3 Hay vz =k @ﬁz)(}dg? é"HH)J7 &4 ?Jl% "Jﬁal BJ\@SG BShhy, 3%07s, 44}
et T T e 20 $ahnat ol 5L -4

pi perstep nyNaNONGLD 0x3/16 Bl (aebduet Supdritony ko) hesmyrate S0,

dipe %‘,ﬂg% § R ofRe Cf'nlxt VTR e gatsd 350 °C ynt all of o Na?Oz had,

5-1(1-( - oxadi azol 4-pip
eri di%sprived ly@g(@;l]x ure was again cooled to 0 °C. A solution of 5-[4-

244 ((ﬁ‘léfrbbéigﬁ)blblfﬂﬁ&Wl})QFﬂyﬁﬁkﬁlaﬂnm}ér(ﬂéﬁj @,@.dsﬁgmaaahed?@atrgwﬁ H2S04
AS H. (4 ? 6?]1_3 m) s d dropkx'v%%ttoe Qne ?&%"Efgff) “E%b /oLlﬁg Ef%%(ag.%s removed,
L/ miany thquwetslswas w@edmrambte@hfp@pmatw%am@@remm i, then
apal Vi dadsbs dd‘f@unstﬁﬁnﬁafrﬁé Btk Owst dRleh WWarhferd Rfhpelature and

enantioners. . The t onpoun

it SRBAAICE R DS a5 DS o graef SALFE VALY and the sod
peak)wasTdotizc(eR) wadhsd viti watet, encaicdrieditegive/0.4tsg @3%) girteld-

by (methylsuifonylphenyl]-2-pyrazinol (and tautomers thereof) as a brown solid. H

NMR (400 MHz, DMSO-ds): 8 12.77 (bs, 1H), 8.30-8.05 (m, 4H), 7.92 (d, 2H, J = 8.6
30 Hz), 3.21 (s, 3H); LRMS (ESI), m/z 251 (M+H).
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Ab initio VCD anal ysis. Exanple 148: 5-[((1S)-141

-1341 -Methyl ethyl)-1, 2, 4- oxadi azol -5-y1] - 4-

pi ey dosbionyshbd et hypoxy] - 244- (et hyl sul f onyl ) Phamgidspopr/isdass

I ne 30 WD 2008/ 070692PCT/ US2007/ 086434 O N The

race

5. [ (1 nétt(a[iﬁsA jxture PBS [4 e({rﬁthy!)sulffng pﬂeng)! raszl (gnd tTLitorEers thereof)

eridi (ﬁyﬁpe(@ ﬁq/pjm;@p]{:l-[B {1-methylethyl)-1,2,4- oxad:azol-S -yi]-4- plpendmyi methyl
244- (Aehdnebstehit (prbpariieyh ERiipic 00estep s &paé s thabsn dritall scale

Exan'pl 46 s subj.ected [ oI um;.

e nehsPlank VRS R 0 SEa i Skuidvatet 037620 mmon
m8 min )DM Fof o83 waestit40 abambient Emperalitreip@mi@C, thehisateriat 100 °C
anal ygi s il i EﬁFé RRRBbES %dantb%ngfem%ertaw;e cvateawgs a%ided and the

enant i oners. i sol ate

as
bt SR i iacie0 Wih HIAGBOML Do dEo RSl Gr g aefs were
The (V@shab&iH water, Biireragd dhanivet NaxSOa Sitarsd iagd the filwateAms

Ilml\/tblt F/Wﬁéﬁ% y tc)‘rjoﬁ’m sgtg gﬁgpr%eaﬁ'létgﬁal ﬁé@ﬂ[ﬂ‘lﬁgd ﬂy4g1romatography
439 (@ a $Il!oa@pkpotsmmrﬁéttm'th21 Aaseiope/ CHGsoY TP GRstPiadt iaiizyto

- 1 IOI e 0.4 §esaey) braKy litrt@mpsund B8 aSiHae sdid. 'H NMR (400 MHz, CDClg)

t
4 ( (1 (5 (U2 202 Hak gt 214 81 ) PP S HAGQ R by
i) pe30-41 20 e, AHRL BADFRR%e(n(, BHR 21 (SER%. Thad = ﬁlﬂdﬁy&r%‘cﬂ—Z 00 (m,
f f d m/z
23 Iaggl%l %gd\’ﬁ‘bggn gzﬁil)'g%gc’l{%ﬁ"?(nhﬁ; 42190, epl. I =, = 5.6 Ha)i LRMS (ES), mi
- dt5%MAY)-et hyl  4-{[ (6- br ono- 3-
yr| di nyl ) oxy] net hy1}- 1- pi peri di necar boxyl ate

e SR o o

Step 3. ghe crude rmterlal was purified by
chroma‘t;' hy on a silica gel colum eluted with 1:10
acet ong/ 2 to g| ve 1, 1-di met hyl et hyl

4-{[ (2" -f t hyl -2, 3" - bi pyri di n-5-yOoxy] et hyl
}-1- piperidi ar box ate as an off-white solid. "H
NVR (400 MHz, 8):788. 45 8 35

E
20 -«

Step 1: A solution of {1-[3~(1-methylethyl)-1,2.4-oxadiazol-5-yi]-4-
piperidinyl}methanol (prepared as in Example 20, Step 3, 1.50 g, 6.33 mmotl) in
CH.CI; (30 mL) was treated with pyridinium chlorochromate (2.09 g, 9.49 mmol).

25  The reaciion mixture was stirred at ambient temperature for 5 h. Et,0 (80 mL) was
added, and the mixture was stirred for 10 min, filtered through a plug of Celite® on
top of a layer of silica gel and the filtrate was concentrated. The resulting brown
residue was mixed with Et,O (100 ml.) and filtered. The filtrate was dried over
Na,SQ,, filtered and concentrated to give 1.10 g (78%) of 1-[3-(1-methylethyl)-1,2,4-

30 oxadiazol-5-yl]-4-piperidinecarbaldehyde as a light brown oil which was used without
further purification. "H NMR (400 MHz, CDCl3): § 9.69 (s, 1H), 4.15-4.00 (m, 2H),
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25 (m 2H), 7.81 (d, 1H, J = 8.0 Hz), 7.30-7.25 (m
1H), 7.15-7.10 (m 1H), 4.16 (bs, 2H), 3.88(d, 2H, J =
6 Wwohlégsin7099280- 2. 65(m 2H), 2. 53(s 3H) 2. 10ptTR62007086434

Hy, 1.90-1.80 (m 2H), 1.45 (s, 1.35-1.20 (m
: omoﬁﬁcﬁfsé%) 2%3 /gé? 1&“’5"?7 ot Haftzga%azgztsa(ﬁh‘?lﬂz bms)-grs%s {m. 2H),

f r om 1180¢1. 6fuamw@tmy|2ét<wﬁ J= 69Hz)
4 {[(§epi|N9dmmﬁ t(ﬁL}ﬁheﬂ%l b'Mé)&adiafblé'y}]M) oxy] net hy

TFA (Fwipeg Iﬁ?rf‘:?dbla{(!lﬁcar d é l?é%)m 18F|J]-%r{2gmL atnTBD"I(gwasqreated
did somumpgelvemhwtrmmagees(lﬂn Bromiide (almh FigaprSpyl. 11.8 mmol). The

chi Orrf?ifdﬁ:re%ts%tn('édl 59 MO' B t5 CPJ r a Qh 5@no’§iwh'he Qea%nmlc)srefully

in a mnner simlar to rude materi al
s UPRPRED B9 2Eiion P ETURIRAR S NG FIL GBroooMEim

el ut egtrdtédwith: el crat 0 BE/TGE2GhRinédorginieedrhds etelveshed with
ggmj, ngg é@gcz g\ie %ts% %f?(géo?uaentﬁﬁwwﬁhé éfgge rﬁ%@mal %@red by
71080- chroggqufapmy.pn a giligaggeycolyymglutggpyith Qltogil%( %t@ﬁglg@xanq_q_‘o give

‘] = 0 I 4
> 85%2:39 )asf)éf(2)21‘,(21k1§§1 %éth:}l)ethylﬁi ﬁsliéodadlag)dfl 59 ngF4 E;p ridi}ethancl

1. 90-2.2d§ ‘(Vﬁ{'o , 1. 40 1.20(m 8H); LR\VB (ESl) mz

388 (5. A Eotatioplob(+L5Q1- [3z4ﬁiamyre¢rgt)41ﬂ4 -oxadiazol-5-yi]-4-

44 644

pys |{ dif ’pe" n@iﬁ%n&ﬁ&%@yﬁbﬂf pé r;:?eaégr BOgs egtet Wiy g

Shep metiaresifeni ceosk (A2 S2meh Fesl Hehkimlol ST and

9 4. Saked B L, for{Elt mier ﬂeo%Qerﬁﬂ;eratheQér 1|5THD|T)1e ikt Gl ai!ulfeEthh

S e nes u

chl O%I@EH 63 )ﬁ{asﬁ%]e \@%1 mv\@ %’%Tﬁgé) r&e a]n ﬁm?ﬁ {?% A1 'and dried

was Ssdver Maaﬁoaam{boﬁbemtnatéd © dfford @@k, (5- {1 {M’Smemhwaww 2,4

W t h

X 2) %Iigg?g}ﬂ Qﬂ;{l\/ﬁ@tﬁ%ﬁg %ﬁ{ﬂe éhM?o ﬁ% (a?@htrf)‘rown

o¥er qxlaz@muder PIPYust wes US&H Withyé fuptheripud Gé"%aé* NMR (400 MHz,
concembtiat £4173-9.68(RIeNE 314,15 wh e 1) 330121981 (| S14h, 2UBY Beptet, 1H, J

Zo? lRIrrg‘?ng'lzls&g%gﬂg’l(To Ifr%%%}%i p‘%*é ]?82‘ @cgr bﬁgieﬁte

as a &emﬂm@s\cbétmwhulfmmbmyﬁh@‘omse@id {#i40poat.5F mmoh aps added to a

pumr ' fﬁﬂ&r{ S’f%f élgﬁ ocn%p& '.%6"44 3%0@% DI@!EQ@S%Q!_)“fOﬂCQIed by
22575 @gn ?frﬁM Os g_‘ng@_) apd @%‘Pfhﬂ% (9181? g, q&%@mfg%ghe( rﬁ?ctlon

2H) rhixid: er& de@a'ié)sed Wit39s ahd beatedrpt 8DHL. ov&inigpt, fhen cooled to ambient

4[ ({(?E%p rat { ht)‘/l{;lsul (50 mL 1N NaOH (?0 rélL)pbnneo(SO mL andy HZCI2|§1150 mL)
weire eddedi ﬁé@@ﬁwweawes ﬁ@a@@dgand g‘sﬂ%qum lqypvéwvwhed
as a \WEH ¢Hech @ doGnlhr PR &hfbined CH.Cl, extract was further washed with a

( rret :B%nl‘lel %og%l z,ﬁﬁtan.;)]y1ll\]1hfﬂorﬁ)@ nﬂ.}) %&% PNFS%I’ T:li‘e"gtme%tus Fa)lyers
4- 11(wmfe horhisinddfand yaptedyitréiHaQk 100 ), pentralizevewitirdoosepiraied HCL
(97( gti‘%legtr%c]er?a]vﬁtﬁe@g@é% %5@?‘;52%( Phelcethbindd @Q)AHS%R{rict Was fildred

r eact NHIMTekte R doRR{S RYSBPSHCR 8P aw%%é'\‘ﬂsjf %?Si’gﬁ P Eho
and paos ed). iTht Etoved fittratd &4k washed Wittebripe@od piiddatver N@SO,, filtered,
¢ 9%' ecntd%?ﬂ&ﬂg?twgqghtvveﬁ& M& %hmh@vars tr‘ﬂﬁrja%g vw}itf? smgﬂ Afount of hot

4-1({644- (nethylsulfonyl)phenyl] 3-pyridinyl | oxy) net hy
11-1- piperidinecarboxylate as a white solid. '"H NWR
(400 MHz, CDCI3): 68.40 (bs, 1H), 8.14(d, 2H, J = 7.5
Hz), 8.01 (d, 2HJ—73H2)180770(m1H) 7.34
(bs, 1H), 4.18 (bs, 2H), 3914€d 2H, J= 6.1 Hz),
3.07(s, 3H), 2.85-2.65(m 2H), 2.10-1.95(m



51H), 1.90-1.80(m 2H), 1.45(s, 9H), 1.40-1.20(m 2H);
LRVMS (ESI), mz 447 (MtH). Step 3: The title conpound

( OwbQbos@70680% was prepared as a white sol i dpCmmsrd7/dbsedss
di met hyl et hyl

i sl RGBT B g DU P R T
(0.2001d.) in CH2A 2 (6 rrL) then di i sopropyl et hyI am ne

En%m |2)$fbf) 5:and tide f:brﬁwuﬁ@td‘ads o BAoorvadsprdpated o6 é?vngé Z:qramGroBrQG [4-
ot e eGP By o Bty (o R e

ged  chk,gHoRadidzoltSed]-4apipdridinyFetad eethreds@dale 0.6 g,girude), tkbEOs
titl e(O%QgpP%rq gﬁ.n%m\#‘gb%%ﬂl é ﬁ*agne"gimh@t& é%é;né”@g Step 3.

;_%‘,e crtgle@@(cqgiaf wag, pugﬁedg)yghqngatogmp%?rba |lj_qa| gel\]colun*g‘ egjted with
#7 3&etoheRH,0N toldie, thehitE@omfom@ ab mwhaéfoamd HIGMR (40D MHz,

§L”s,4 503 {012 Hho 1, B 12024855 00U, 3-8 o,

11040~ L72B( . /2.8 HORNBS-T 2SI, THH 4354475 (ﬂMFIH) 428 lme 2H),
151: §1d:!3 B [ 571, {4 é&ﬁe‘{ Hrethwd 8 |é@:ﬁ¥bé@hellﬂiy]41953'r75 (m, 2H),

_[?_%;I ?I n(?/é oxy) uﬂd'}i((ngng' %3346,5 ﬂ%? pg%p{‘“ggﬂg)sEgms (ESI), m/z

whi t e4™gMid).from 1, 1- di net hyl et hyl

4-1(16[ 4- (nethylsulfonyl)phenyl] 3- pyr|d|nylloxy)nethy
l]-1- plperldlnecarbo Iate epared as in Exanp

159, Exasplel47 51&“5) )zet H1:3, *’1‘#5&33% 52’@4?1_)
in creiperdindlethylox @r{“@é&'sets Pbsn Ryfidin

2-chl orcb5 fluoropyrimdine (47 RL, 0.27 mmol) in DVBO
(5 m~&n a manner simlar to Exanple 80. The crude
rraterl?él purified by chromatography on a silica
gel colu with 1:15 acetone/CH2Cl 2 to give the
title conpoun awhite solid. 1H NVR (400 MHz,

CDCl 3): 68.42 , aH, 2.7 Hz), 8.18 (s, 2H), 8.14
(d, 2H, J

8.3 Hz), 2K, 30J = 8.3 Hz), 7.76
(d, 1H, J = 8.8 Hz), 7.45-3?W m 1H), 4.80-4.70 (m
2H), 3.94 (d, 2H, J= 6.1 HYN 3.07(s, 3H),
3. 00- 2. 85(m 2H), 2.10-2. 05(m 1H), 2.00-1.90(m 2H),

%(2)%2/ 069 fﬂ"% é’; RM%H( s 12”1éxaﬂiégaI-@Mﬂjﬂ)plpenml}ethyl)oxy]-
5- Fl u omf 4¥S[J i’ 9'(){1@!{%91? ;a’p?aé?@?s) B%éﬂwﬁ-mf) was subjected to

pyr azChiyd HBXY JentetnhyAS-Hlsghinpemokde phade} 1 COpi287 MO (2 mL/min),
pressure 140 bar, temperature 40 °C, 215 nm] analysis and then separated to give
two (R and 8) enantiomers. The title compound was isolated as a white foam with Tr
25  of 10.25 min (first eluting peak). The (R) absolute stereochemistry was assigned by
Ab initio VCD analysis.

Example 148: 5-[((1S)-1-{1-[3-{1-Methylethyl)-1,2,4-oxadiazol-5-yl]-4-
piperidinyl}ethyl)oxyl-2-[4-{methylsulfonyl)phenyl]pyridine
30
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Step 1: A solution of 2-chloro-5-fluoropyrimdine (1.1
g, 8.05 mmol) and 4- piperidi nenethanol (1.149, 9.66
nado) 2008788850 (20 nl) was treated with K2CO3 HCAMRIAM7/086434
16.10 mmol ). The reaction m xture was heated at 100C
overni ghy. The 10m xture was cool ed to anbi ent
tenperﬁgur- and poured into water and extracted with
CH2d 25'( 6 x 3). The organic extracts were conbi ned
and washed.# prine, dried over Na2SO4, filtered,

and the filtrdtejwag concentrated to give crude

product as a b BWO 0l he crude product was purified
by chromat ography on N SI ica gel colum using O
to 40% Et OAc/ hexanes to gi 29 (95% of
[1-(5-fluoro-2- 15 pyr|n1d|H&l)-4-piperidinyl]nethano

as a white solid upon standing. 1H NVR (400 MHz,

CDCl 3¥tie rademlB5-{( 5 1-RHY-methyidtyi-1 @3- dxattia24H5-yI]-4-pipkridichi}eid)oxyl-

1 30 2_|_E4 g‘f?nylséﬁﬁa)pﬁﬁ%go\{f @g‘i ;p'_gﬂn,{ed a%irb a'{}l%%m%g@s sufjected to
[ 15 ( SCHtPaLIdP > 2ol Af-di aejmp-raohie pasedisiyFPBEtapeOH (2 mL/min),

\Arrﬁt Paﬁ}ss%u}efm @ﬁrete&g,e%&% 80 °B 9298 nVPHaREiS PR @86h é’e‘ba%ted to give
Ite S

kot SLEma: Hals St S k4 it Ewin T

met hydf 1@89 giiraisecoad diutingeak) gpe (3) abselutp bleredG@misBy #as 2ssigned

but c%ngn@+§@Dgﬁm epared as in Step 1 above, 0.192
nesulfonyl chloride (0.09 niL, 1.09

nﬁ‘bl) Et 3N (o 26 m_, 1.82 nmmol) and CH2A 2 (15 nl) in

a manbahparatite Exaniple ‘Bﬂamﬂ\hﬁhﬂlﬁlﬂyl Sf{epfidoro-Bhmethyli2|8"-bipyridin-

pr odugit) aybngtbiyi}-f-pipsridipecarboxpdtegr aphy on an | SCO

silica gel colum using O to 45% 25 Et OAc/ hexanes. 1H

NVR ( , CDCI3): 58.18 (s, 2H), 4.75-4.65 (m

, 4. ,N2l-4, J =6.3 Hz), 3.00 (s, 3H

2.95-2.87 ( H, 2.10-1.95 (m 1H), 1.90-1.80 (m

2H), 1.385-1. .. LRVB (ESI), mz 290 (MHH).
Step 3: A mxture of
5[ 4- (et hyl sul fonyl)p eﬁyi -pyrazinol (and tautoners

thereof) (prepared as i nOExanple 145, Step 2, 0.159,
0160 nmmol ), [1-(5-fluoro-2-pyrimndinyl)-

304 pét@ﬁﬁ' %%&t?@&ﬁ%é-{@h%@%ﬂi ﬁ&%‘%ﬁ)& fh? ]mchﬁ%-
st ir r%ﬁ”ﬁF‘GW'?‘ﬁ (@21g éRewasPrenared s Oﬁﬁ\g't? S@Idﬁromﬂwfém

m Xt Ug-BicoAs-3G0RINRGCH Q0. 8418 08Tt mieINT SFdiihethBethyl HERE-Bdmo-3-
w th wat.er Xt ure.wa

tr t 0
U0 RbRRoxARRRVEE: sibridct pine GIHLATLET tlahie7e00y 1.
WRQ h Gk 10.72omimelk 24iNh-E04 @ ralvend RAQIZBRN:)A(2§ merRf maalyin
g hle f %’i"t E?@&?n .wggnéagé}%ﬁmgr %}@(ﬁrgbi@ 28 $16p S HEoritcGRiMETal R8s
| | U
C hr oSl SR PaRLy py 2 Sigee RSl G PG bl b o
acet ogief ’CHﬁ@leﬂwytehsm {{(22 okt -etethyb?, CHIRRH@N-H oyl gpiylnestifyl}413 2

509
?480 Al EB%?%’V"’%%"@ Mﬁ@%ﬂg I-EN% ddd M 'dE')C }? YR 35
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15 Step 1:
1- (5-Fluoro-2-pyrimdinyl)-4-piperidinecar bal dehyde
(OWOBEg/076D) was prepared as a white solid fRCHAIS2007/086434
[1 (5-fluoro-2-pyrimdinyl)-4-piperidinyl]nethanol
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silica gel columm 30using O to 40% Et OAc/ hexanes to

give (Js144; (5-fluoro-2-pyrinidinyl)-4-

pi peridi nmet hanesul fonate as a colorless oil.
1H NWR (4 2> CDCI 3): 8.17 (s, 2H), 4.80-4.70 (m
2H), 4.70-4.6Q_ L 2.99 (s, 3H), 2.90-2.75 (m
2H), 1.95-1.70 (1 3H) 1.40 (d, 3H J = 6.3 Hz),

1.35-1.25 (m 2H) NEsPy Tz 304 (MeH). Step 3:
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Exa 5

e Flmu%c}‘rg 2 12‘1L -Dimeftyletiy! 4-(S;i4-(rethyisuifonylphenyll %) -3 pgp}d!rﬁ( h y)gethyl}-1-

15py mumreﬁlyeqa&oys)!@t@ k8,34 9. P51 pay prspam 3503 Wihite: sglidhieom ifs

r acerﬂn‘éthyisulfonyl henyl] 3-pyridinol (Example 148, Step 4, 0.20 g, 0.80 mmol), 1,1-

ﬁgﬂ{ : y t@%ﬁbﬁ ? [ étﬁ&lsulf&ﬁoxy\fmest xer?d%%ganr oxlrla% (8 %5 I d‘i 12
mmol) K2C0; (0.23 g, 1.60 mmol) in DMF {7 mL.) in a manner similar to Example
139, Step 3. The reaction mixture was cocled to ambient temperature, and poured
into water (50 mL). The precipitate was coliected and washed with water, air dried to
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20pi peridinyl | pyrimdine (prepared as in Exanple 153)
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Example 151: 5-Fluoro-2-{4-[({6-[4-(methylsulfonyl)phenyl]-3-
pyridinyl}oxy}methyl]-1-piperidinyl}pyrimidine

O
N

20

The titte compound (91 mg, 84%) was prepared as a white solid from 1,1~
dimethylethyl 4-[({6-[4-(methylsulfonyl)phenyl]-3-pyridinyl}oxy)methyl]-1-
piperidinecarboxylate (prepared as in Example 150, Step 2, 0.11 g, 0.25 mmol} and

25 TFA(0.20 mL) in CH,Cl; (6 mL) then K,COs (0.75 g) and 2-chloro-5-fluoropyrimidine
(47 pL, 0.27 mmol) in DMSO (5 mL) in a manner similar to Example 80. The crude
material was purified by chromatography on a silica gel column eluted with 1:15
acetone/CH,Cl, to give the title compound as a white solid. 'H NMR (400 MHz,
CDCl3): § 8.42 (d, 1H, J = 2.7 Hz), 8.18 (s, 2H), 8.14 (d, 2H, J = 8.3 Hz), 8.02 (d, 2H,

30 J=8.3Hz),7.76 (d, 1H, J= 8.8 Hz), 7.45-7.35 (m, 1H), 4.80-4.70 (m, 2H), 3.94 (d,
2H, J = 6.1 Hz), 3.07 (s, 3H), 3.00-2.85 (m, 2H), 2.10-2.05 (m, 1H), 2.00-1.80 (m, 2H),
1.45-1.30 (m, 2H); LRMS (ESI), m/z 443 (M+H).
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Step 1: A solution of
3-(1-nethylethyl)-5-(trichloronethyl)-1, 2, 4- oxadi azol e
( paepabsadosdas | n Exanpl e 158, Altenmative synt haging2007/086434
Step 3, 179g. 0.78 nol) in MeOH (300 ni) was treated
Wi t h 4-pi peridi nenet hanol (108 g, 0.94 nol) and
stirred and heated at 50 C overnight. The sol vent was
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T e TIE 15 A ot el A AR 55, 181 e b produt
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oam Y n
o Lo T OO S BN BRI L 2B B o
(prepared as in Example 145, Step 2, 0.15 g, 0.60 mmol), [1-(5-fluorc-2-pyrimidinyl}-
30 4-piperidinyljmethy! methanesulfonate (0.234 g, 0.81 mmol) and K>CO; (0.17 g, 1.20
mmol) in DMF (6 mL) was stirred at 100 °C in a preheated oil bath for 2.5 h. The
mixture was cooled to ambient temperature, treated with water, and the mixture was
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20145, Steps 1-2, 0.439, 1.72 mol),
()-1-{113-(1-nethylethyl)-1, 2, 4- oxadi azol - 5-y1] -

4- wiopeosiodiisszy | | et hyl net hanesul fonate (0. 749, p218R2007/086434
nmol ) and K2CO3 (0.489, 3.44 mml) in DMF (15 nL) in a
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|(2e a2 (ﬁ\AM@Idd%iﬁ%'é gk (s, 11’#)% ((s"ﬂ-g fM‘éZ(s ﬁ:gcé 3?_% 33 J538 0 Hz),
(d, zﬁt§2 @c% J5 %WZ)%%%(WH@ rﬂ251(p|)2H A =456 Hz) Z%WS 3H

2H) Folhss3 () @HE, M 1035, (m2 1191 2.06-2 136 &, 2HYH,.4511.30 {fn, QHARMS

200 1.60-1.40 (m 2H), 1.34 (d, 3H, J =
A%?F}QTQ%“@{ID”)Q,%H J=7.1 H); LRVB (ESI), mz

41202 MrH) . Exanpl e 157: .

2-[( (éxB)npi’er(S%l@f)(lelh%Mﬁi Yoslid (e tBydalforafbReii]aS- y 1] -

4- pyridinyl}oxy)ethyl]-1-piperidinyt} pyrimidine

pi peri di nyl | et hyl ) oxy] - 544- (et hyl sul f onyl ) phenyl ] pyra

zine WO 2008/ 070692 0 PCT/US2007/086434 O N  The

racem &
2-[(1-‘{1(1Nrrethyl ethyl)-1, 2, 4- oxadi azol - 5-y1] - 4- pi
peri di nyl et hypoxy]

544- (et hyl suk{.en Il pyrazine (prepared as in
Exanpl e 156) was subjgect ged o 5 Chiral HPLC [col um:
AS-H, colum nobile phasex /8 CO2: 30% MeOH (2

nmL/ mn), \/@t

15
Step 1: 1-(5-Fluoro-2-pyrimidinyl)-4-piperidinecarbaldehyde (0.96 g, 60%) was

prepared as a white solid from [1-(5-fluoro-2-pyrimidinyl}-4-piperidinyflmethanol
{prepared as in Example 152, Step 1, 1.62 g, 7.67 mmol) and PCC (pyridinium
chlorochromate, 2.53 g, 11.50 mmol) in CH,Cl, (36 mL) in a manner similar to

20 Example 146, Step 1. The crude product was purified by chromatography on an
ISCO silica gel column using 0 to 20% EtQAc/hexanes to give 1-(5-fluoro-2-
pyrimidinyl)-4-piperidinecarbaldehyde as a white solid. '"H NMR (400 MHz, CDCla): §
9.68 (s, 1H), 8.20 (s, 2H), 4.55-4.45 (m, 2H), 3.25-3.10 (m, 2H), 2.60-2.45 (m, 1H},
2.05-1.90 {m, 2H), 1.70-1.55 (m, 2H); LRMS (ESI), m/z 210 (M+H).

25  Step 2: (x)-11-(5-Fluoro-2-pyrimidinyl)-4-piperidinyl]ethyl methanesulfonate (0.24 g)
was prepared as a colorless oil from 1-(5-fluorg-2-pyrimidinyl}-4-
piperidinecarbaldehyde and methylmagnesium bromide (3M in Et,0) then
methanesulfonyl chloride and Ef3N in a manner similar to Example 139, Steps 1-2.
The crude product was purified by chromatography on an ISCO silica gel column

30 uwsing 0 to 40% EtOAc/hexanes to give (1)-1-[1-(5-fluoro-2-pyrimidinyl)-4-
piperidinyljethyl methanesulfonate as a coloriess oil. H NMR {400 MHz, CDCl3): 8
8.17 (s, 2H), 4.80-4.70 {m, 2H), 4.70-4.60 (m, 1H), 2.99 (s, 3H), 2.90-2.75 (m, 2H),
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pressure 140 bar, tenperature 40 C, 215 nm analysis

and then separated to give two (R and S)enanti oners.
Theyotaudsle@egonpound was i sol ated as an of f - whivkceusaloi/eheass
with Tr of 23.42 min (first eluting peak). The (R

absol r S t

ot +‘§5e1 ?dlgn E}%gq '6‘43‘%%”’%%% 1 G085 RY AR LRiNstES, Y304
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MeOH doRiniildsivy 0o 55% EEAHIRxIES td@Ve thé &H%ﬁ@bmﬁd%slhﬁﬂme solid. 'H

oo SRR EpBRF tha7hy ARETL BeT it da o 12t s 0
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assi g SIS ternative

pr epaT%t'i %W FBW?’éﬁ%'ht’"’é?ﬂrﬁngl y enriched material :
Step 1. Triethylamne (315 nL, 2.26 nol) was added

dr opwk5, pﬁ 04440 ”P-‘;&or 4% %f’ ﬁ%etﬁylﬁ&lf&%)khgﬂg’]rﬁ
Oy£r é %}éi& 1PYrithilind rn

t enper at U 0 I'ce-bath cooling. Neat

4- acet ylpyri di ne (100 rrL 0.904 nol) was then added
rapi dI}/s e mai ntaining the tenperature bel ow 50 C.
Fol | o n is addition, the reaction was allowed to
cool to he ychi raI rut heni um cat al yst
[N[(1IR 2R) -2 n 12d|phenylethy1] 2,4,6-trinme
thbeenzenesquona‘Phdto Nl chloro[(1,2,3,4,5,6-n)-1-ne
t hyl - 4- (1- net hyl et hyl A rut heni um ( CAS#
177552-91-9; for catal yst rel aration, see: Uematsu,
N.; Fujii, A ; Hashiguchi, 5l karl ya, T.; Noyori,

R J. Am Chem Soc. 1996, 118 4916-4917) (3 g, 4.46
nmol )Tﬁéﬁ%e%ﬁrﬁ@ﬂuoﬂb% ﬁl({@Mf(ﬁemagulféhynbﬁ@@l]@@@wnmawhyu 1-

vacuumrtor

oFS i RS H PYIRERE GBS Pe R TS T Ve G G
to a [stlimm:ey-isablutihorebi pHbeeL TREESES 3¢°4 MePHHR dnlimie), pressure

ext ragfosd, \f‘érﬁd%rf&rg’% of S1% nﬂakér)aiys;ﬂéﬁd %H@éﬁ?ﬁeﬁb% two %R and

| ayers were was once Wt bri ne treate W'II
My SOAS TN tipgee cBe Bistmpens Wis 594 m@aﬂl“e éﬂ'tff' with Tr of
filtereshmibriostglutiag gR). grpl(8abeblutsisterenahaastrywessizissigned by Ab

Wit h ,;li? gg%h%ggom (1 L). The filtrate was

concen prOV|de a

Example 155; 5-Fluoro-2-{4-[(1R)-1-({6-[4-{methylsuifonyl)phenyl]-3-
pyridinyl}oxy)ethyl]-1-piperidinyl}pyrimidine
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dark oil that crystallized upon standing. The solid
was dissolved in warmt-butyl nethyl ether (250 nli)
angyd Jagonebam sol ution was filtered to renove geraRBdob/os6434
amount of insoluble material. The filtrate was al |l owed
to stir with cooling to roomtenperature 15and then to
-15 C\Sﬂ]e solids were collected by filtration,

was hi cold t-butyl methyl ether and hept ane,
and then der high vacuumto yield (1R -1-(4-
pyridi nyl)ethgnol ag a dark bei ge solid (62 g, 52.9%
yield). This sofi @ was 96% ee based on chiral
HPLC (HPLC condi ti ons\ A8z HNgol um, 5% MeOH CQ2, 40 C,
140 bar, 2 niL/mn). The fil trhte was conbined with the
insoluble solid fromthe ys¥tal lization and
concentrated in vacuo to yield additi onal (1R)-1-(4-

[ I h
T o o 2t ZRe- Gl ndhusbdl B BpRleyi-
( see HRINIGnypydnidine fmeptrsias)in EdanmigvR 3} wasubiggted to Chiral HPLC
1]g|(§ﬁmn Qﬁl I47cof%mﬂ$no§)m pr%EQ 70%: @(% 40% fheOM (2 %h:')mm);s_'pn%Zsure

614}%7““ tezrggfaélﬁe 20 C‘A2§6p{gi§er@§¥318]annhen separatédqo give two (Rand
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MeOH t
2t 1D iié(ﬁsedr'r)é X%%?M@%ﬂggeéﬁéeﬁe?hg sgé e%errrL %Isw WAL ned by
m xt ureinfa¥CB\2aelds-ed and purged with hydrogen several
t heres and then st irr ed under an at nosphere of hydrogen

for 2da turevva f|| ered
to relendlwéf 1574 g l{% p 4'°§;d'azc§ tFJat ed
in vath urat yireld

creamcaqjor ed sol | d whi ch was col |l ected by fi Itrat| on.

The fitder.cake was di ssolved in MeOH (500 nL) and 50%

NaOH (d5]8 §) was added. The resulting solution was

stirred a or 30 mn and concentrated. The

resul ting sol ild sltrifurated with Et20 (700 nL) and

stirred at 25CNorO307m n, the solids were renoved by

filtration and the filNe8 dri ed over My504 and

filtered 35again. The fin f’ll rate was concentrated

to yield (1R)-1-(4-piperidi WYf 1 et hanol (229, 57%

yi'2l d) as a |ight beige solid. 1H NVR (400 Mz,

CDCI 33tep 63 ASOlulfapuif B 1-métHylethyb=5-(ctBorbingthyl B1, 1,3-03adﬂzo(erfprepared
% g% %ﬁ%g&g AMat vésﬁﬁ\f(fﬁrlsm;?k!)wgﬁ (gg‘a ril-.olY%(nﬁBOH 1(300 mL)

( m Z\MBS tregtefgw@& plpgﬁdlnernethqpog 1%9 0. %ﬂgﬂ) agd sArr%d( qm(drhgated at 50

sol ut ¥odvenfight- Thedondt was reidryd aicuparuswudam pleifiéd 6y B39,

é ?thm%ﬁ‘gl t'i{’q?glﬁﬁroip %Ié‘g'gané% ggﬁnl“lf_l %&:&/ - émeét%flg% %4 -oxadiazol-
t ri c h¥-pi-bapetidnylimrihardl (8 o Qg% amale yellew piol ) over 40
e e
nddedP BT HE LY B S mglogm el aby 410 € g 8 it

di chl DessHedrirapegiotiaser(2 6D gs6temaolf. h“éwerremtldrmeuxvmwas warmed to

Iélf) ﬁ'ﬂ '&tﬁnﬁ%ﬁé aﬁf&m‘%&bvéﬁ\&nte*ﬁé RGLRH wik Eh‘er%ﬁébe\[mh

er was wash th wate ed
over wse@ NGt H‘)aﬁ"éaqw?s’l’%ﬁéftw@d Ral 165 100 L) S then
(3 ( 1- sicbydr @0 hydules5Thé CHadl) loyen was bapajatdd dhd4vaeaidiithatihe dried
28.0 g,
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76% yield) as an orange liquid. 11-1 NWVR (400 MHz,

CDCl 3): 63.13 (septet, 1H,.J = 7.0 Hz), 1.36 (d, 6H, J

= YwcPobdhhocoSt €p 4: A sol ution of PCT/US2007/086434
3-(1-nethylethyl)-5-(trichloronethyl)-1, 2, 4-oxadi azol e

(25 Sk TR <FR 0 b i REE S ol Bt
anbi esdudy evippesabilirbe ride produds teedissobykd imi 100 oged 1flor 7
days. EtER@hé&ﬁ&t hr‘r?a,lPedW%‘r% gl bgd‘%ﬁsrtt\‘!atdél b@@rl‘e'd(uﬁtﬂ 200 It of 1:1

l e d 1IN Na
The. TRpEaaE TR Firieet SO oo ANB ke (R R Ur e

angl shthyidton)-112, hoxaﬂiﬁolﬁ@ﬂ@t@rp)&ﬂdlrm&rtﬁm'ehydel areadbkar polortess oil,
Et OAC 00 nL

I3k y
separ§t'e d” as‘f"ﬁ%d w”hog eIr B\Sré?at%s Hoat utzﬁ]? Y 8[{)@3)\!@%?8 &,
and eXtiratt-4o @o 2%1) t3r80’@t@Am 21308 8¢r{spptelTAl, to?rﬁl"ﬁéé 55-2.45 (m,

Et OAcyay fy- $9?/\ﬁr'i QHsirrIs@dr eszsv(ar 21&4955%((1 smp.e@tsrras ed and
pl aced under 18 ? rd
( 1R) - %teq.’i 4@)— -11 8 -(1 Methylethyl)-1 2 4- oxadlazo 5~yl] 4 prpendmyl}ethyl

m‘HI hyrhﬁhé'h)é&:lﬂméle & B d9% Y whs- frepaiel ab-apighdrovel dilftomet-{3g(mo

| %&Ztﬁ%&ﬁyl)m o%%?ggﬂ 50@3{_:;98 ‘alnlecarsz_r!ieEP@J(q ﬂtgg ﬁgw SﬂOD and

2 98 r(tqrﬁrylrmgnesrgm 93’"{'@6@@”&‘@ Etzqq 51jmis 19.54 nm()l) thep rgg}harmsulfonyt
1H) chicA8e (O2.mLlEBA nﬂmdﬁﬂan(j Elletb'ﬁSﬁ mi, 4458 fafibl) &Eﬂrh‘énneﬂ.srra%r to

Eégarnpﬁ ﬂ%/é %ﬁgﬂ){l '!;P’ei;rufg Bro(dﬁ&'sas ugad M&tgut fﬂmr ﬁ)un{ catron
oﬁs NMR (400 MHz, CDCls): 5 4.70-4.60 (m, 1H), 4.30-4. 15(m 2H), 3.10-2.95 (m 5H)
1R - t t
|(0| pér%ﬁﬁ?(ﬂ%gﬁoﬂh% ggé 3 7&9@ 344)0?%1 370, 5Py U bb46H, v =
di chl®% B&et hane (100 nl) at 0 C was treat ed with Et3N
(1. 98t 4: e tlle BBMPUnd @.210\WeRBb)wasRkdparta s lafwity foam from 5-14-

hi id 8.4,
St 1y hgReRprY2 Y =il TR oy Hlofot Gro8a s in Exarpie
h20 The5nStrsut-2 0w, di7R omesd). G-t 4i1- arrarme@w@rmﬂﬁa:reoxag@zol-s yll-
Wﬁ&ﬁﬂwt@‘mé%%h%p% @.7% 'ﬂ—azxxm%%l Ad.Bol; a8 R4

drl ed over concent rated g
( 1R) -Mmphin MR U R hpadpIpe) silas ! t°4E’@$P8t? é%&te@ 3 e £8P
per | hroduct vedshpgtified by chmhtmgl’aﬁsguérf @DN8co liza g8golumn Osing 0 to

35w tgr?w'?lé)f*ur ﬁﬁa% f‘ﬁ'éw drapg%"@h lehé!?&el H&Lﬁﬁ'n ) cluted with

purl I ca

5p54- (5984 Wybﬁﬁmﬁﬁjlo)%éﬂﬁﬁﬂ [wrazthw@thyitaﬁé qxattr@@h%rw
t her e&ﬁ&rdlﬁﬂfeﬂ?g%?}jti S(nteﬂt‘-s E%IWLpﬁeMﬁyrazﬂeeé% 2whité s8lidd'H NMR

1 143-(1 |
> 944%&%4:5%9 St G ey %tdhgrr J =85 Hz), 8.02 (d, 2H,
rret hanesaIHfzpﬂatst 1(02{m234)g4 357 400 mmzH) F098.08)m, Bh|, AP Qeddbtet, 1H,

(1.45 97 5 38'?3'0)@ 54)PMeo-( 38 (rm%r-r)"‘ﬁ% @Ak TR ALy 199&(:1

in a bath overni m Xture

cdbl eﬁi‘l t167a‘n|t§¢)eirRM$ Efem@42éMdr eated with water, and
the mxture was extracted with EtOAc (75 nL x 2). The

e s o e

chromat ography on a silica gel colum eluted with 50%
Et OAci hexanes fol |l owed by chromat ography on an | SCO
10silica gel colum using O to 60% Et OAc/ hexanes to
give 2-[((1S)-1-{143-(1-
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nmet hyl et hyl ) -1, 2, 4- oxadi azol - 5-y1] - 4- pi peri di nyl } et hyp
oxy] - 544- (net hyl sul fonyl ) phenyl ] pyrazine (0.73 g, 70%
eewo0fo7@® a white solid. The solid was subjreTszioTas6434
chiral separation (simlar to conditions used above
for Exampple 158) to yield 0.30 g of the title conpound
as a wWyte,solid. '"H NWR (400 M#z, 15CDC13): 68.53 (d,
, 8.25 (d, 1H, J = 1.3 Hz), 8.10 (d,
% 8.02(d, 2H, J= 8.5 Hz), 5.20-5.10(m

#), 3.15-3.00(m 5H), 2.90 (septet,
O 1.0 (m 3H), 1.60-1.40(m 2H),

1.34(d, 3H, J = %,ﬂgsé 6H, J = 6.9 Hz);
LRVS (ESI), nz 472 ( MrH) mpl e 159:

2[ 4- (I\/bthylsulfonyl)pheny 0. 1({1-(5-(trifluoronethyl
)-2- pyridinyl]-4-piperidinyl}nmethygoxyl pyridine NF

25TheTHeirédeemcz;nrpqqeq1 (nZ&ylﬁmyl)-G@%oxﬁﬁﬁzopﬁ-@ﬂ}a-rp&ﬂricﬂwl}athyl)oxy]-

whi t

4 I( { 254?% Yﬁulﬁsm}apenﬁ)l&r Re/f ?&r%&’ !as in Eéam (g: 156)2 as sut}Hecfed o
]-4- @rlrpblﬂF?ldﬁ lneluran: tf&xlylca @n(rmbéw?aéﬁ 7&% GPe: BA (2 mUmm)
150 ﬁé@reaéo Qarlf%nﬂ:eraﬂke?ﬂ) wpis nrﬂ]%al?ﬁéar(dlhérﬁséﬁibr)ateldmo give

(i1 1PB0F BHLEHPY By RarTe (o megin v =81 3 el

(5 mlyithiTn ob23xtermie (firstiefutinapeakh T ERpabgblute8Breothemigivuis

naterésglbné/mﬁg,qﬁ,hgv@gapé{ys%hr omat ography on a silica

gel colum eluted wth 1:16 acetone/ CH2C12 to give the
ti%1 e conpound as a white solid. 1H NVR (400 MHz,

DI\/B 0- Ea)ripl 58684 Q-[((dS)-1H{4-[3d1 -MethyB:tin)}1,2,8-038di {0 -5-1(H|)4,-

8. 24 tfigericiyi}ethyhofy] S-[Htmeth@lsOBgryphéayilgyrag8ing Hz), 7. 95

(d 2H, J= 8.3 Hz) 7.75-7.70(m 1H), 7.51 (dd, 1H, Ja
88¢|iJ Jb = 3.0 Hz), 6.94 (d, 1H, J = 9.1 Hz),

3 99 (d, 2H, J = 6.4 Hz), 3.21 (s,

2.20-2.05(m 1H), 1.90-1.80(m

, 3 0
m 2H) LRVS (ESI), mz 492 (M+H).
np herthyI
4 [ 1- ({544- (msthylsul on 1] -2-

en
pyrazi nyl | oxy) et hyl] - )d%ecar boxyl ate 10

The racemic 2-[{1-{1-[3-(1-methylethyl}-1,2,4-oxadiazol-5-yl]-4-piperidinyi}ethyljoxy]-
5-[4-(methylsuifonyt)phenyllpyrazine {prepared as in Example 156) was subjected to
Chiral HPLC [column: AS-H, column mobile phase: 70% CO;: 30% MeOH (2 mL/min),
pressure 140 bar, temperature 40 °C, 215 nm] analysis and then separated to give

15

20 two (R and S)enantiomers. The title compound was isolated as an off-white solid
with Tr of 25.83 min {second eluting peak). The (S) absolute stereochemistry was
assigned by Ab initio VCD analysis.

Alternative preparation from enantiomerically enriched material:
Step 1: Triethylamine (315 mL, 2.26 mol) was added dropwise to formic agid (150

25 mlL, 3.91 mol) with overhead stirring while maintaining the internal temperature below
60 °C with ice-bath cooling. Neat 4-acetylpyridine (100 mL, 0.904 mol) was then

added rapidly while maintaining the temperature below 50 °C. Following this addition,
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Step 1: ()-1-(4-Piperidinyl)ethanol (see reference: W
9725992A, 12.44 g, 65.7 mmol) in 1, 2-dichl or oet hane

(5QQ Hdglo7@s stirred at room tenperature and pb3ffS2id7/086434
(14.36 g, 65.8 mmol ) was added fol | owed by Et 3N (19

m., 136 mmol ). The sti rred 15m x eat ed
gent | 8¢ feapianwas gllowed to£gpl 19,8 *Cri M X\ﬁéﬂ"%m&a&?ﬁ
r oom [(mmm@(tamrne-mn& @prienylettlylp e 6irgdittylbefiemesuiboennidato-

C@%mgrr %ﬁsggiéé%)t h@égy/oﬁfc("l tnqelt 3’8! genz%?rﬁth%utjrn é&g@

nd concentrate
af f orﬁ?§§2 91-9; f@ﬂog’@{yﬁ@gr@{afg}lpn see Uematsu, N.; Fujii, A; Hashlguchl S

4-£1- lhyr% OP()/ﬁﬁmeF) JI-AFH Qﬁém dmems bmycigasag(mta g 4.4838mol)

yl eI d d%qll -g.% na (yjiurems sﬁrred uﬁi%r Iﬁ%e \;aégtgnim f 356%_61 overnight
3 32 l@mﬂpr arHtmosphe@(ofipitrggdy; The G@commixiee wag added(qrﬂpw]gq)to a
g—d34 étﬁred %'Iﬂtron %f 1?(5/0 &93001,@ 1) ahd &n @x@RtddWith BdAc @ xA1L). The
4-(1- WW R%q’awi vyeﬁ&a&eﬂ&)ﬂe ‘T%*b*i”ﬁgﬁ @y‘ﬁeéi%?r%‘&x’“‘ﬁs% and

e 14 0. Fdrcg G- 6@9%olm$:g pharpaat adi fitsred tHroughta 100 gwiuger silidargein

()-1, \}as‘mn ¥ ‘%tl\mdl-ll 89\3:'(1 L). The fﬁtrate was conoentrated to prov:dea
necar noxyl at e

hydr oxyet per i

mol ) darkait %M@@l@? lizeshiynon slandipg- d@efeb%wafsi‘%?e'veﬂg'"w'ﬁﬁ%‘rty‘

and Bndtyi(etheb@50nL) dndific Wafd Jolution aasiittereto simoivé asmalbamount
VE\AX?rhrpcl)femST]d%BIF Wsa&erlal ]Th]e Tﬁ}Stte%ﬁ %ﬁciv&rd &ﬁﬂﬁ“&w WBQ%BHG&DGV ature
645 70anf tB& 1o mis °;C_H)The s,ollg@wgremlle(cfﬁd bgfflbtratiog ggsh(r@ with |q§>ld t—butyl

i ;g(% eyl ettd} ardiPeptahe &Ad %eﬁ@nédﬂmd&}‘ﬁlgh vacdun (oSyiel OHR)-1-(

titl epyé'awg&dmolaﬁazf%? B&Igegg%(%g\,g ‘V% ig@) ﬁgss%%us%ty‘a‘?was

f oam 96% ae baged on Glﬁ)(anlﬂét’lt@(@jlcfcwnwimpiﬁﬁwv lcplumnfiip heOHEIO2, 40
(and Izqu@g%femt)ﬁ@e%a ﬂf(?]& @@g&&% .?eglw.tn tr@‘iﬁéHUb% s]bﬁtﬁfrom the

Step net hyl et h
RABt hweelhaamwdﬁyn@ﬂwqq inyagode vield |aﬁtétb°é.'ﬁ[\;<6 }&/ﬁ e
%7?p3€5&|dm¥1ge4+ﬂanﬂlrﬂé|a)dam (ﬁﬁ@%Z%( ﬁeld)8 Tais oliB_,¢ rﬁétemm/bé 78% ee

i.n B2 :
o THEe e Rl e ont ey R Bl haso-c
a silbea7-gdb (ma2H)h327.08 &d ) t3B871(d 21 HeV GACY H@x‘hﬁ%ﬁ-ﬁi frerd H),

40% E X glvethetltle conmpound as a
whi t Wf\g{ Eﬁ ﬁnﬁ]ﬁ/ﬁ&gmo VHz CDCIB 6g’p53

8254 Pigp 21 Aolutiorie (11 -yrdinieibars) 70y 0 381bT0%5) bjeOr 2
J= 8. B) wi&)chadged GittbP03 (4 gNunddhnjtroderfimdshere(folowBiHpy a@1i@Zcid

(5 3 [ RodmmEbedy i Wbl b o

Exarrpthen $tired under an atmosphere of hydrogen for 2 d at room temperature

2- 12 FiklRé RadiferRittb vt Eanydt hpdes YilrhteSvhs cddbdniaked in vacuo and
105, 2iruedoiGrede va = srepmpalere ol 1HER YA PSSy gton
i ne TheNilter cake was dissolved in MeOH (500 mL) and 50% NaOH (15.8 g) was added
The resulting solution was stirred at 25 °C for 30 min and concentrated. The
resulting solid was triturated with Et,O (700 mL) and stirred at 25 °C for 30 min, the
solids were removed by filtration and the filtrate was dried over MgSQy and filtered
35 again. The final filtrate was concentrated to yield (1R)-1-(4-piperidinyl)ethanol (22 g,
57% yield) as a light beige solid. 'H NMR (400 MHz, CDCl3): & 3.50 (quint, 1H, J =
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Step 1:

5[ 2- Fl uor o- 4- (net hyl sul fonyl ) phenyl] - 2- pyrazi nam ne

(Owd o769 was 15prepared as a yel |l owi sh icew’2007/086434
solid from 2-am no- 5- bronmopyrazine (0.4 g, 2.23 mol),

(0. 5085 TS 35T 0 Py QB e Hep By s (. 1.6
Mg, OLEB(MmIE), Y 411.27, (eh; ok aHe.06 gnydH) 1a‘rﬁJKd,l\iﬁrOH—(642 )
in a gepaes st%kewsb@ﬁorhﬁ mﬁ%&ermil, 8. n{leéglpro%taﬁmnd%mmx@a 4 yideo

product was triturated w't
5[ 2- fP8Y BLyiqneed fi§1 Bty ?%ﬁW?'H@MPFOE’WP%Wﬁ&H A1ag
a 20 waltlcaist Siith bichomasty! cidoridett NDARNI(, 406 mividd), ov&MB@hinl6The

g%g%&&; jon gvla_g al?&&&{loé&agni: %Hnb.%i té?np%réé'%le gn(?stgﬂl-: fo?* a2, i‘:"')Nater

( ESI ) (10Gvnk) wesgdgagiad thegeagiiop was stirred for 30 min. The’ dlchioromethane
5[ 2- Fhéé@élﬁowpefd(aH@ttﬁyéé?diﬂemeQMIIOthWﬂalerZSmM[)EBE\Uré@ﬂrac(eawﬂth

;Zlult oaxneegimbrr% e(PE o?t‘ed I%yF é%(% Yva Swﬂéregr%d%gerﬁgﬁ.i and
2 5] metohgdngated toraflojdohe ﬂyﬁtﬂ'w‘ﬂhm&@mﬁhmeﬁwl)ﬂ #29gdiaz0l9p@s.0 g,

mml )7 cyl\ﬁé\@?as(aq O;Iéplée fquidl - A NNRTRI0) Nﬁ-ﬁd0|§@i@)€§@t1§ @s@s@t JH=

In_a manner simlar to Exanple

St ep 72€S i Nﬁﬁz(d( %Ofw HzpVBO- d6): 5 12.70 (bs, 1H),

8. zo(ﬁe;% A Boiutdil)of 3-T1-98th(Ibikyi)- ﬂ(‘lblchlohrﬁéihy'l').-ﬂﬁﬁf-bmdia&bﬁ; {258g,
3. 26 . 3y

R Z&% il prafd bt adios hieh rbueditfrs m
std i duqsrs(ymd‘;at[a ient temperature under a stream of nitrogen for 7 days. The
30f | u@a@mf}wémtutbwvam IMe@Mylsd PILG RYdidd iA af We il 1 vardH (25

{ L0 TP oo i e 53y 2yt s agipntermperatyro g st
yl | rre‘bh‘yih 'ﬁmtrhamrswb# paniiticaed ip E&P o (8E0 ab) /i1 NaQh{ZP eL) and the
100 !@&fﬁer@ séparﬁec? 3rng aneoE@ Imgs s@ﬂ%temg%cﬁ Endl&trfeted

DMV= (6 i)
E?(‘hn‘pW'g' Eltééc (28D gph)- 3Theﬂ9@b@%E@Pﬁﬂ%ﬁa\fe%@dw?f WS&: by
c hr ona@hcgitrated yndplacedshdérdihgeduvecbutdh telativrd @1 AR tH-[S0080

A L o
8. 33(al; 'HNMR14001Midz, 1GDCl:):8 47 ((fn, 2H}5 53&1“‘7’*8”&-&‘?‘337"282%3@
(dd. ;iwzéstseﬁe@ﬂlﬂz.: AOH), 1.0 |h|Z1)H) 178237_§r Geg 63: . B49=1.45 (m

12 o S oo S B Ao

(septzO,MiH). J = 7.0 Hz), 2.20- 2 05(m 1H) 2.05-1.90
(m 21%'%% 1A@%}Jﬂ0n}9é‘l'ﬁ 1%[%&(1%\\1&%@% - O - oxadiaz8-81t&) |

LRVS ternative pre arat’ion for
Exarrpw'lée”&!m'}eﬂ@oslt(?eBB s 7.Onmapl) jry dighlasragieane; () rpip) at 0 °C was
1- br ogated-vith N1 48 inbdohemael) ellodeD8); m@Bahesuidhyl chiblidar(@.66

e

treat2ld et rhlxmsvaswut(eq?ﬂtfﬁ@wormr@a@thmﬁdﬁg hwasfteﬁév'th W
M Xt UiggH,pBs (78 ealEH ahll banes antfdria oler el sd,Qind 86 @ntrabéd B give

10 m r ch react.i..o
corrpl@ﬁﬁ'g grdle ﬂagﬁ'&m&%’(gﬁﬁf@@@f piqeﬁg'"ﬂ%e%ayﬁre was
15 pouetemeeuitooatam &F g, 7I0NniFGI 1¢0ERPeld] gs ataewmalt wicavengsed
Lh%gf&rﬁgpplmﬁ);am@nd the suspension was filtered
roug a glass trifled funnel. The zinc plug was
further washed with Et20 and the Et20 | ayer was
separated and the aqueous layer was extracted wth
Et 20 (3x). The organic extracts were then dried over
Na2SO4 and the sol vent evaporated (note that the
product is very volatile) to &ford 1-bronmo-2-fl uor o-
20 4- (et hyl t hi o) benzene (180 g), which was used
wi t hout further purification. 1H NVR (400 MHz, CDCl 3):
37.43-7.38 (m 1H), 6.97 (dd, 1H, J, = 9.1 Hz, J = 2.0
Hz), 6.90- 6.86 (m 1H), 2.46 (s, 3H).



Step 2: A stirred solution of

1- brono- 2-fl uoro-4-(nethylthio)benzene (1809, 814
medo)20@1070678 C in THF (500 nl) was treated wWPCh/US20BULS6434
(358 nL, 2.5Min hexanes, 25 895 mmol) over 1.5 h.

Af ter %-;\?/% ?A%’@"rﬁ Z&Pﬁ éﬁ%@@gﬁnﬁ%ﬁé‘hﬁ -p%‘}ﬁmm(gr)d t‘é\@?mers thereof)

addedS m Xt ure was
war nedreped abingxemple i SR 43 21898 RS & -t B(ﬂwthvleihvl)
m) wes4-agsieetoles]-4- ﬂﬁerﬁln&l&élﬁﬁm%ﬁn@bﬂfdnﬁ%dz boy, 70 mimdl, 70% ee)

20 LR S IO B R g v

acfue oidaphmvswioniasThe imikierd wop ecoiasite ambiget fQWEGIﬁatEPZTO?atGIiWéth
3 an W%ar@hﬁ@%xﬁf?@wﬁs’"&ﬂa@@d Wikt Et@ﬂc Wstrﬁ!_ )J-Qj%'t'ﬂﬁ d&tl%ed organic

g| ve WQ?*? w%rreavaah%d e e urﬁtﬂa? %%"Z?%?FPB%§@ ﬁﬁefe@e%@ e

g) IftreldviRag et Cenlvhied tCGD‘)Ib@? pil, §/hich Wag by chireinatdgraphy.od a silica gel

(%H%Jeﬁﬁé’d w.ﬂw'*éowoJE?EOACrﬂei'anE&Zﬁouomlgéo %h:@m!i\%bpap@ %ﬁan ISCO
Sﬂ(bp quca pgeleplmp uaing P to 60% EtOAc/hexanes to give 2- [((18)(1 {1-[3(1-

[ 2- fImahpetﬁya)ém:ubyédidzoles}gp}mwér]db@l}mmyl)oxmﬂd (5 g, 26.9

b PR %@“@%@:@W%?@ i pabuls %@%TW“& solid
1, 4- dvassahiectedy ohirgl senarionsiriigh il copdipngused ghevasior pragtple
and hasy @@.excﬂi 301&& the fit@rcoﬁpdsundtabamhaé sAi@. "G NN (400 Mz,

ot r o0l o phE1OA (Tb6MheD WFHEY o ddinE b By g oo v

wer e 8i0d @d2Hyver 8. 558 20-6i110 {rer &), 4. a&mz@ (vm Gl 3¢ HkRED (o SH),
dr yn%@z@gpzt&' YE 2 %@gzﬁ%bq‘ soyaesmgi 6@1 M5, tzw) t1“§4%@#| J=

Wi th
af f orgs Hap1 f2§ gﬂ@ﬁ@q- 6.9 Hz); LRMS (ESI), m/z 472 (M+
5( et hyI t hi o) phenyl] 2-pyrazinamne (3.43 g, 54%

y%oe A a c;lln Eoné Lftng{f)]tf[({?g§ g?ﬂggr%ﬁt I%&a%d
4= t
purlfleﬁﬁm 5'?[8%'0 roma tor g

Et OAc/ h@(anes 20 m n. gradl ent then 25%

Et OAc es, 60 mn.; 100 g col um) to afford
addltlco)n roduct (940 ng, 15%yield) as a tan solid.
11-1 NVRY#00ME, CDCl3) 68.47 (s, 1H), 8.10 (d, 1H,
J:1410Hz)83 1H, J = 8.3 Hz), 7.10 (dd, 1H,
Jo = 8.3 Hz, Jb= 106‘@ 7.00 (dd, 1H, Jo = 12.1 Hz,
Jb = 1.9 Hz) 4.80 (b 2. 50(s, 3H). Step 4:
Sodiumnitrite (1.73 g, 251, E) was added

portionw se to concentrated sulfrgric acid (20 nL) at O
C. The m xture was stirred at 45C until honbgeneous,
cooled to 0 C, and charged with a sol ution of

54@ f+ﬂé%9c§m§d1ﬁ& lrxtdm@o).,pdvssrmé&argdas al@.exéa@zfrdaamne

‘? concentrate l1 i G a& ﬁj
rrL) a methziethw*ﬁé({ﬁi WHU'WM)%FP%W”F'BY Ry retny ksc
st | r r @pbritiinecatfoxpite (prepeedd @t in £x&nplen 50 Step 2T0e0 panza mmnl) and

vas PR Bhadly 668,001 fen RIBIIB PG bES - ¢ WL

was hel’ 'ﬂMPFPﬁeWiPé‘f'd'"Qa(ﬁ@l mgi ¢-26 F‘i"’@a in 'BMﬁpf(% Pd) ig atr@qﬁmer smiar to
S@d | dexafip® &80 ThE ci@s maefibiwee Guiifikd bl QMo 208rapiy) on a silica gel

hot - fllter e200 trated to

ot or T S he Tl R ENE SR GRS g 2 g sote.
(and tautorrers thereof) (3.169, 72%yield, purity =

87% as a tan solid. 1H NWR (400 MHz, DM60O- d6) $8. 14

(d, 1H J = 1.2 Hz), 7.72-7.86(m oH), 7.24-7.15 (m
2H), 2.52 (s, 3H); LRVB (ESI), mz 237 (MtH).




Step 5: A mxture of

5[ 2-fl uoro-4- (net hyl t hi o) phenyll- 2-pyrazi nol (and

t amteomey@oc8bt hereof ) (0.35 g, 1.48 nmol), PCT/US2007/086434
(143-(1- nethylethyl)-1,2,4-oxad|azol 5-y1] - 4-

PO BB DyRE g 838 W A B 481 0. 21
(0. 4298.32z9@.081wI 1, ¥ A SEVR),(7195 (sz)H VG SH)r 7.817.20 (0B 7.51

ina (BHeiTL?Qt§§|8WZ| Jbbastd"Hi)Oé 9«5(dh1HTﬁeg mf %64‘&%% 2H). 3,99 (0
cooled to anb nd

I e
the nfhkthdir®? %3 8%%’ é'é)t é@o \KAWF"E'%F@A%ZQ %85 £ﬂ1 1%”2’)90 Wé(m 2H),
cofrbi nas1.20 On, Paxi LRMS(ESHOhE 482 (M+Hvashed with wat er,

brine and dried over Na2SO4, filtered, and the

filtrate was concentrated to a brown solid, which was

pur i fExanate 160 (onat-Bimethirigthplt-E (- I]4r(@a“‘gl§|u|fefwl)|9h¢nyll -2-

el ut eEV"%"?W°IV)2§‘YHt?eR'B?f@'ﬁqz’da"%y'?i? gi ve 212-fl uor o- 4-

(et hyl t hi o) pheny1] -54({1-13-(1-nethyl ethyl)-1, 2, 4- oxa

di azol%-y1] - 4- p|per|d|nyllnethyl)oxy]pyra2|ne (0 3

g9, 44%y ) as a I'i ght bel ge solid. 1H NWR (400
35|\/Hz 54(s 8.28 (d, 1H, J = 1.3

7. 86 (t I 8 3 Hz) 7.10 (dd, 1H, J88.3 Hz,
Jb 17Hz , Jo = 12.1 Hz, Jb= 1.9 Hz),

4.30-4. 20 m 4H) N%ﬁ m 2H), 2.92 (septet,
1H, J = 7.0 Hz), 250(s 2.20-2.05 (m 1H),
21Q)0190(m 2H), 1.55-1. O(m 2H), 1.29 (d, 6H J =

'_gtep 1: LF W (t{ Plpel) dinyl) etﬁan%?(zlseé refe I_gnce %R’S 795992/1\ 12 44 g 65 7

2[ 2 fr’nmolu in-142-dictedrbathdnki(S00phig e Stird(af dddm(tdmpahtnnel st IBEIC,O
5 ox a azoP 6§ gol) was added g)ilowej(b%eEt (I ox ]363yn?rg%|? The stirred

(85 3 XU v HeisH Pt 9on b teBECRG1H 9 ant fhen alawst (q Bohioyoom
met h&@mberétilu% 4l stiredichvdiiight e %bi)ltldhﬂfthstw’a@ﬁ’éd&dchtﬁ10°/o citric

X 0. t
ot v aice ekt B aye Rty Fleter it Pt aor
nL) wes! &ddethylethybs-(fi-hyduxgstwgs! -pparidinetasabxyiate 149, 08%. vield) as

OV ML AL O SRR @SS DRG!SI, YRIDE M!S Lo ¥BF 5102 (m,

bri ne, r|ed over t'er ‘and

f#0 t r%t)e’iwa@ dohe&R{maatodt-6%(m 1H), JH7 (met I@e1 3b(si o). 1.25 (m,
\Mw: cmmasoaomss frh, 26), tm%:;(; B!rspnm:@gmiqhy on a silica gel

cO u 0

e B s R o S e R L A R

(400 bz g, Gmlv&\p* pre'&Sneﬁ @s Gdight brdwin o frdd (€)1, Limethylethy34-(1

HZ) Iﬁdl%%%tthyl)-a%lpend‘ %(‘é&[iog%gte i(i?bs % 2%%éﬁpr§ﬂ1an%u§anyl7chlonde

(.23 81L42.99mne]) agdrtsN §.60mB, 488 nimpl) insTIwRgnnesig@r to Example
( S ept‘l%b; St%ﬂ)"ilS Sﬂhe-cr@de7prd'd¥1):t wa 130d Gittfdat f(Jﬂﬂer %hﬂﬁcat%noqlr IQ-IVIQ%OO
LRI\/BZM}_R‘E%ICPC'E'W? 7@7%45((%%"_? 4@%,11&@ %@22 99 (s 3H) 2. 70-2 5)5 m, 2H),
() - 1-1M- hlao @i, By, 143Qs, GHR 4b8((0EIHhy = Fﬂ;gm/iss) phe oy, 2H.2-
ra t
tply tl éé e(;% %p@ﬁ%@g %@@fﬂ&(@@g% ks, m3%£ﬁ%ar 5 c?% a%vrgtgf al{ﬁ?om 5-[4-
f #am (Medmpyiiong) pmenya-lzrm'qulplépmqautomers thereof) (prepared as in Example

441- ({45 4dkel PRL43Yd, 3 7R hawy (dph e iddindatiy aazi nyl } oxy) et hy

_[(methylsu!fonyl)oxy]ethyl}-‘l-piperidinecarboxylate (0.74 g, 2.41 mmol) and K,CO;
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25pi peri di necar boxyl ate (Exanple 160, 0.22 g, 0.48
mmol ) and TFA (0.37 nL) in CH2A 2 (16 nL) then

di waaps@figet hyl am ne (1.25 nl) and i sopropylpctms2007/086434
chI oroformate (1.0Min toluene, 0.57 nL, 0.57 mmovl) in

I I Th t I
o ur 1o g onk AR E b BRI eyl S B e o863
el ut eldhesiudh pBdost Bad petiies binesomajogiéghgod a sz!nca gel column efuted with
() - 1-retink/bnks theQadot E@A&H@%H&‘sh@wé‘ tﬁé‘?ﬁt'le) déh@»swrﬂalas% white

30pyr azi | | ox 1- er|d| necar | ate as
o] o RV R AR S S s ) S84 B 59 i (B mme.s
1. ED Hirz),.8.0. (34H] J =163 Hz);51l5&0$-lm) AHR 42040 @H2H)) 3.08 {5 3H),

(sept etsogi% 3%{'1@% %\35" 3@&2;:{64% %‘g) Pa0d 29@‘}' éﬁbwﬂ? éz%l)

3H), Wz#2MM68 (m 2H), 1.85-1.65 (m 3H) 1. 40-1. 25
(m 5H) 1.22 (d, 6H, J:63Hz) LRI\/IS(ESI) mz 448

mple 1 r(iﬁ_@a -?rm: ;/ g%@i {5413 {1-methytethyi)-
SB%/ggnW g(zos E%mj;ﬁgri?h 'H l-lgoxyl ate The

racem c gl- net hyl et hyI

OpeCted to Chiral HPLC [col umm: AS-H,
col um nokg | el phase.. 85% C2: 15% MeOH (2 nlL/m n),
pressure 140 b&r, QGenperhture 40C, 215 nni anal ysis

and then separated to~gite N R and S) enantioners,
whi ch were further purified $#y xhromat ography on an
| SCO silica gel colum using 0 to 50% Et OAdhexanes.

The title conpound was isolated as a white 15foamw th
Tr  ofStdB1: FF[2rflunrd-A-(methylsilforiyl)plipnpig 2dpyrazidvaing ©)30a §&5k Lwas

?nfl { jagl S%Wﬁétar lé‘id()@sT 6@&&41%9%&% aﬁﬁnd b binBpyYidte (0.4 g, 2.23
4-[ ( molal%f{t@m (eSS DRRGAYIOP SR A (0.8 0. 2.23 mmol), 204
pyr aNagd] @xiL),atdiyEnly, 1520h@ @05Ghhel st adbhioxhaisanld@nd MeOH (4
ml.) in a manner similar to Example 145, Step 1. The crude product was triturated
with CH2Cl» to give 5-[2-fluoro-4-{methylsulfonyl)phenyl]-2-pyrazinamine as a
20  vyellowish brown sofid. '"H NMR (400 MHz, DMSO-dg): § 8.41 (s, 1H), 8.11 (t, 1H, J=
8.0 Hz), 8.01 (s, 1H), 7.85-7.75 (m, 2H), 6.91 (s, 2H). 3.26 (s, 3H); LRMS (ESI), m/z
268 (M+H).
Step 2: 5-2-Fluoro-4-(methylsulfonyl)phenyl]-2-pyrazinol (and tautomers thereof)
(0.25 g, 86%) was prepared as a yellowish brown solid from 5-[2-fluoro-4-
25  (methylsulfonyl)phenyl]-2-pyrazinamine (0.29 g, 1.09 mmol), NaNO, (0.104 g, 1.47
mmol) and concentrated HzSQ, (6 mL total) in a manner similar to Example 145,
Step 2. "H NMR (400 MHz, DMSO-d5): § 12.70 (bs, 1H), 8.20-8.05 (m, 2H), 7.93 (bs,
1H), 7.90-7.75 (m, 2H), 3.26 (s, 3H); LRMS (ESI), m/z 269 (M+H).
Step 3: The fifle compound (0.13 g, 49%) was prepared as a white solid from 5-[2-
30 fluoro-4-{methylsulfonyl)phenyl}-2-pyrazinol (and tautomers thereof) (0.15 g, 0.56
mmof), {1-[3-(1-methylethyl)-1,2,4-oxadiazol-5-yl}-4-piperidinyl}methyl
methanesulfonate (prepared as in Example 100, Steps 1-4, 0.23 g, 0.76 mmol) and
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The racem c 1-net hyl et hyl

441- ({544- (met hyl sul fonyl ) phenyl] - 2- pyr azi nyl } oxy) et hy
1] wolzomiopepd di necar boxyl ate (prepared as in Bcanshw7/0s6434
162) was subjected to Chiral HPLC 25 [col unm: AS-H,

colu 0
R e
and t%eweé—‘é}ﬂﬁrpéﬁdéﬁ 2§ pgﬂfve by pRsoRagiaPTs)onGrRle pg)salian eluted
whi ¢ hmmoe Etonthexanpioigivie e iy c@rhp@natwg naidolioiHAMR (400

The (MtERBTREIVEL & SeatLd ST b 1o et o2

Ti5 of (4071100, 1.2 HessbeartHal LTA fid, 1hoalk) 10.7He, s RY.6 Hz) 4.40-4.30
abso' (H{ QH%%Q?@‘QHGW §t3r,_}%\@% @ﬁﬁ(hgﬁﬁﬁs*éﬁ (SMBH) Bigk i QpMERH,

4 [({=5Z1§ He). 43P3-0p- (@nﬂf)h%Pgu@%ﬂﬁij)ph%ﬁq( 2H), 1.32 (d, 6H, J =
Spyr ag Ay} LRMS YESH), Iy d76lMpHper i di necar boxyl ate The

i AP i e oot '

10¢ mettay s distireashusqenany of -ropg2diseradgtogoknarren® (108 etz mmol),
t her exiB), (£.26 §B32GMAS 2]20idyNayTE. 8 d, 63.2 nPh@and zind Qudt@7 2 g,

gl ? E(%?%‘?'Eﬁlbﬂ%t Ag%do%}h%ttmﬁep with MeS-SMe (15.65 g, 166 mmol), and

pi perthdmivicawboivaatestiea cprdpdr setfoad0 G Aftea @i (¢dar changes to
St ep Iﬁ'rack%n& RBcibn viks 49mPIER akcidfy K3FP8 dnBiyhO2n8 millurd das

13@ @ug&ﬂ ogio vﬁqll%'nm UQE{ gq nﬁﬁgqerqﬁggén %f{)j?gﬁﬁﬂ{hj?&ﬁﬁ@gg mE) and the

chr onakpgisap wis BieranthloG§EC: glieds foteddeinet dhamine bibg wes fugh®

to 5

i ¢ v G 3 AP, £ RO e il SR HRRAl e B3privas

8. 33 ngactg_q_ywth\]EtzO ©Bx3 ng)orgagiczagtric%s wqcp_ltheg dned7ov8r I}l@? 2 and the

7. 85- SolvétdVhpotited (ndteat {rapddiit is ddry velatild to2aftdrd 1-bromo-2-fluoro-
2@0 tfl'(réegﬁyr(h]o)b'é%ene &1%@%? thlf%s ﬁwﬂ%i&%&% %%catio%llbl NMR

LRVS @EBMYz, CRG:) 45243 Meém, 1910 687dp| 18, L:669.1 Hz, Jy = 2.0 Hz), 6.90-

2[ 2- F% y@ﬁp 1¢I|) (zra%t@)emul fonyl) phenyll 5-WLS) -1-{143- (1-

nmet hy 4-oxadi azol - 3/ P Perl di nry %et h)é

) oxyl %typ %foﬁ@-redzyglug?rbg 14promo-2-flu ro-4-(me hylthio)benzerie (180 g, 814

(1R) - hmpl} af-38 {LinMetFh§oahibyywas-trbatdd 4itox-B8dLig258 mi5-2y6M indexanes,

i perig b 2

p?gpaéﬁesgé(ﬁpélg%ﬁ@e%ﬁ%ﬁﬁw %P ng QM%)i 1 g2248 Wi added

1, 2, 4ovg% h8 heanlthetepation mixrp ws éP‘ffiﬁ)/’IWFéT'Wéﬁ gmbieptiepearaibre:

as | n10§%(ﬂdjiﬁa|0@s Huéﬁuoo%t.)eﬁdé@uuy@arﬁytm RRBIrSwasHiesd Br 5 min. Et0

g gSgnq,?Bt% E) a E%%N‘“Q‘B arggrﬁt::_ ay%; Chl o:jrteéj and(wasged H’sz
di chl uawre&onm T8Grapegusiphase wasnineed atiemidraime wittERe@pThe
139, ShBBusphasee@Rtherd Rakinicd Witk Y69 b Gdub PBI BHRIP-4%AE the resulting
nee egolsd was collected to give [2-fluoro-4-{methylthio)phenyllboronic acid (24.7 g). 'H
NMR (400 MHz, CDCls): 8 7.70 (t, 1H, J= 7.6 Hz), 7.03 (dd, 1H, J:=8.1 Hz, J,=1.6
Hz), 6.88 (dd, 1H, J, = 11.7 Hz, J, = 1.6 Hz), 2.48 (s, 3H).
Step 3: A mixture of [2-fluoro-4-(methylthio)phenyi]lboronic acid (& g, 26.9 mmol), 5-
35  bromo-2-pyrazinamine (4.7 g, 26.9 mmol), Pd{PPhs} (0.62 g, 0.54 mmol), 2M

NaCO; (25 mL), 1,4-dioxane {50 mL), and methanol (25 mL) was stirred and heated
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Step 2: A mxture of

5[ 2-fl uoro-4- (net hyl t hi o) phenyl] - 2- pyrazi nol (and

t amtompSosoher eof) (prepared as in Exarrpl e 168GTUS2007/086434
Al ternative synthesis, Step 4, 0.40 g, 1.69 5muol),

E:g_lé)d eﬂ_t 10? 1%5”? ther% ?]t ZFe?ﬁvefryigT he, regg;(tg) waag gll'\ar%ed 1]h Wfter (300
i per i @lrandlestaniEd with B0 Mbh dhe O(ganig SEfracts vgeoe @ﬁ?@lo)fef

and KggEB8, 6ikA88nd éﬁn%trﬁﬂé@kc}dr&d’és%t\(emam&hdm@ﬁe solld was

stirred at, 1 The
AR A SN WA I R AL

W 8§ h (wetheithio)amahyi- B@ymlmrun@(&\@sg éé(%ry@tﬂo agla t@intshlidetThAflrate
(60 ndvag%o%éemr&@& td gn% \@ragaﬁér@ §Kl gza%ge tmavaw@&hgaiby S0,

wat er, brine an ried over fil tere
Andl 't HETaronly & 1oR% ECICRIRERD iy S Bl 25
Whi ¢ hExss/hpxankd, i66 ehidy oolgrmmamp@raaphpdmmmmrb&mgsm g CE%

051 SR o1 0l RO LRSI 8RS o 01 P50
( 10 rekitly .83 fylH, J £ 88 ) O KA, = %tlmlbm T QMGIde‘tH Jo
hypoxyh@yﬁambea 99432)34 SEdob @\N)\a ap(eum oil. 1H NWVR (400

7 8 5 %gCI é Bgome thnteé %3 sz%? 1 n?mgéweéadde% pprtlgryws_e]ig c%ncﬁétfated
Jb = éulfind-@)d (20 m0Pat0dd, Thdinixbeme wagQirrgd Biz5 °C untitho@ogémppus,
5. 20 o%? té 6“’0 ]ahg chadl'?_le%ﬁm ajs'éluﬁén l_tl)zf%"[& ﬂuc;’owl &hgtﬁ o§[menyl] -2-

2

}_%0 g_yrwamﬂe (gfiﬁ g, 1.65gmel) @@quﬁnthFﬂ SU|f!EI’I%@IC£(a5 ﬁ_pt 0yC— The
6. 4 Hzhetiod wa al(ctked GHvardh t526°09 stitzdd; forl I8, (the! 9t 45 AC for 458 The
( MtH)
5. 12- r%er:ﬁ?gﬁ%a%p dabﬂr?&% H%Sncftﬁﬁ gH wjﬂj agjusl‘,t?kdlto ]\fVéth 1gN NaOFI The
et hy| fpsuiting tan preclpftate was flltered washed with water, and asr—dried to afford atan

201 ZSaﬁu OXRMoAE Rhs rRAidKed iEtOHREI0 ALY FiRr&Y, k) Okl Figeaz i

(' nipuaep o R RO P s Py G pyomer

The rheredh) @16d, (2% veldvawitst BT%ea atan aolidi SHNMR (400 MHz, DMSO-
t e”peE ZSM@( dOME T Qé‘laz w’/.\t#‘%?.“ss rﬁ%ﬁi—r 2W$W€r¢%gg 28218 3H);

was extracte he co organi C

extra'(-ﬁM%éFsSU/\H@%(WHh wat er, brine, and dried over
Na2 S(Etep 61 A indueslof ami u&rba-(ﬁie{hymi)ﬂwmgz PIe AN et takdtbrs

cg? on’ﬂ? %ﬁtﬁ g\ob%ygg on an Sﬁg{gé{:?’ “@&h@w 2 ‘S‘gd'g%' PHGY0 t

55% alw@mh%nqmémetf@n@uwamaremra@aa)mf-xample 100 Step4 0. 61 g
( rret hyb %#d‘u)caau I@mqwil 2596 fond Pt dalndls) (vhs BRFQYt €30V in &

0Xa
p| per?raﬁ“??ﬁ Ioj ﬁég?f)af] é'Ethg wag comed i ambiggl tappergiyre, freated
as a with watersand tble m‘Rtuae wad exdravied withuBiOAc (#0mlt ® 2k Hihe abmbined

é%gar %érﬁ%‘l%}b& ?L%@%wa@etﬂmh%t&nﬂm%ﬁ# l:lr‘?ed%@:?@a;ﬁé $hered, and

m xture of n,
pr es st lrateovag spncepieatpstie ARV satid: which 1gs pyfied by girongatography
two (& @ﬁmba@al A diaserit, 1:38 ddatdnbeHQ) tol gh@rPEp-fledroidt ng

0
Et onemelREnEBAG B AR t“{?m"k&@bgdzé%uag'ﬁ% ol (0 i59) as
a whi piperisiyiirdethyexyipwraz{ngd0 3 gHH % rieid) @)ahgggbe@@ SOk l-j_N)VlR (400

8348 l(/lﬂz )Js 8‘54](32“-9'2928§ 72 J(J1 sih'z'b ?%6tt ‘7H ?1=h¥é Hz) 7.10
7.82 &d Hz N

1H, J %5’108§H4sz-J‘b7 Hz);7.90 FLE‘)“*5’ zézé%ofb(-rﬂgﬁﬁ) 30-4.20
4.30-4.15 (m 2H), 3.10-3.00 (m 5H), 2.87
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(septet, 1H, J = 6.9 Hz), 2.00-1.80 (m 3H), 1.55-1.40
(m 2H), 1.34 (d, 3H J =6.1 Hz), 1.26 (d, 6H J =
6. ®ordngso7dsBVS (ESI), mz 490 (MtH). Ex arpuirarsd06 7086434
1- Met hyl et hyl
4 hyl, s

[(J(ﬁhﬂ i{zé%%s u?-{)%é?{eﬁﬁ&t BQL 2l 7oy be&g‘snxﬂr 2%%205(m

raZl n zﬂn eril dl necar Oxy a
COR D H0G008 (mi R Pen 195 (468, AaBH HeRVEUESI), miz
was disaggakned in MeOH 10(1.5 L). The m xture was

fplt 3; d%g\ll ém\%urr% 4] @r}iaoro%h@emtl{« ﬁghen’:y\%ﬁ Rg [S:Iprr%\{th% ﬁinyl)—1,2,4—

over mxgmzqmu;ﬂ-pmmmwmwmwwzum@rﬁcﬂ; 8166 mppad) in acetone (15

<'\:/Zt0 Ia_lll M% ANBSE hEN dblxan ﬁatﬁfrﬁ@m) mtbﬁféd\@ht? @xone®
rate wa onc at e

MO (20 %, FEEmGh Tacerion pt Foera aC e haie

st i r raydmigihie ratgh(80 mlheas aslded, tthengixise was exactesiolithd®be The

by fi époﬁ\EJi BfaniVBafiEd witd \Dasﬂiéﬁ@ﬁ@atéﬁb%eé% d?%& ofAfa,S0.,,

dri ed under vacuum overnight to yield Ld
"%erfi'ta"eﬂ*ﬂ”)j der4rd Wﬁ%’f‘?e@*’%@? o4 %'&h{ bechLFO Q’h“}?@f% purified by
yi el dhraasatafaphf br akilitacges adiinth eldtbt M504 B A2 xanes to give 0.27

DVBO- df)., . 03, 3 1 . 1 2. [

vy - S8 el CBhactih g £, L, 1B Godin g, Bl g0 o
1. 27-1H)1B34d. BH)Y = ‘0366 883 (13, V5 78 182)37- 8% (dd. Wt dp= 8.2 Ha, Jp =
sol uti PAZ0OT 76 &) 1 féww&ubdunmgm@smbo @ﬁaw)%@cs@b m,

oF | ,#‘*ér'ﬁg%@e%%h a2 0p Chotbparqost B8 ey 2 g 40 (.

nmol )2H) SUEpesH, (J& Mbiz)muwac&ﬁé]dm/a‘ttml(um;j by dropw se
addi tion of i sopr opyI chl oroformate (1M in tol uene,
21.1 m, 21.1 mol). The reaction m xture was stirred
from E)(ampé%wamﬁ)é ethathyt AtlddEl4dinethyisuifonyllpbanyl-2-

anbi eMraznyhpxy)sthyl-d-rirasidinegprboxdteut ed with CH2d 2
(’i‘bo m.), washed with IN HCl, water and brine, dried
over 254, filtered, and the filtrate was
concerygr to give a brown oil, which was dissol ved
in MeOH Ne, K2CCB (1 g, 7.24 mmol ) and water (5
nm.) were addefl, @andjthe m xture was stirred at ambi ent
t enper at ure overniqy a extracted with CH2A 2. The
organi c extracts werelg L.oed-and washed with water,
brine, dried over Na2504, iIQE,ered, and the filtrate
was concentrated to give 11 g (98% of 1-

30net hyl et hyl

4- [ ( IiRp-tifle bynthooxy @2\, $894)yvpispedpactidrae aarhite fosheltomn @%1.a-
col or | ] e i I

pur 1Ry ot e PR R b et STy,
CBCI Pireriginexag@xylate (ixampleBD. 322 ¢ 0A8pcl) apd TEA40.3OMEHp
2H), @42@91% rﬁQ tﬁéﬁ]du I%-th @mane%‘l Q@(ﬂ[‘) ar%l'aoprop | chloroformate

1 85 (i O;lsrg @Llfbe rﬁ? njhaDSi mmol) in ma|_p1ér similar toJExamplg% The crude

material was purified by chromatography on a silica ge! column eluted with 50%
EtOAc/hexanes to afford (+)-1-methylethyl 4-[1-({5-[4-(methylsulfonyl}phenyi]-2-

30  pyrazinyloxy)ethyi]-1-piperidinecarboxylate as a white foam. 'H NMR (400 MHz,
CDCl;): 8 8.53 (d, 1H, J=1.0 Hz), 8.24 (d, 1H, J = 1.2 Hz), 8.10 {d, 2H, J = 8.5 Hz),
8.02 (d, 2H, J = 8.6 Hz), 5.15-5.05 (m, 1H), 4.89 {septet, 1H, J = 6.3 Hz), 4.30-4.15
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Step 3: 1-Methyl et hyl

4-{(1R) - 1-[ (et hyl sul fonyl ) oxy] et hyl) - 1- pi peri di necarb
oxwioatm/o(®2/ g, 100% was prepared as a |i ghtPCyaK1001p86434
oil from 1l-nethylethyl 4-[(1R)-1-

5hyd;(9.xé’|$)t EWL éHPb@?P'sg (rﬂeﬁ%fpéé%é‘gn‘? 3@9 151091, 252(rr33H) 1.22

chlori'd
Et 3N (P d =3 Ha: LEMSHRSY) mafd® @512"@12 (30 rrL) |n a
manner simlar to Exanple 150, Step 1. The crude

mat erd.al, Wﬁé! St RO 1 YL Peha. @u..m {dufighiyfRenyit2-NVR
0 Yylsulrhy E|z),

4@ %ﬁy }é%g%d{%ﬁb{; 2H) 2.99 (s, 3H),

2752630(m2|—|) 1.80-1.60 (m 3H), 1.38 (d, 103H, J

= 1.35-1.15(m 8H). Step 4: 1-Methyl et hyl

4 [(1$) 542-f 1 uoro-4- (et hyl t hi o) phenyll- 2-

pyrazi nyl yl - 1- pi peri di necar boxyl ate (0.334 g,
459 was prepar ellow oil from
5-[ 2-f1 uor o- 4- (hretGy! h| ) pheny1] - 2- pyrazi nol (and

(p

tautoners thereof) in Exanple 161
Al ternative synthesis, Stgﬁ 4f 0.405 g, 1.71 mol),
15crude 1-nethyl et hyl

4-{(1R) - 1- Knet hyl sul f o | et h - 1- pi d
ol st Beceronty Lk e R e R G P RS
M| ) 1-piperidecyridxylate)(prepared apin keamge N$d) aas subjdeicaip Chiral HPLC

166, rlﬁt%llﬁﬁn AS- I-T *?:‘Blu%%ﬁ éég%&%‘%%% 5% a4, erbﬁClZ B ymin), pressure

chro um usi ng

25% EH@A@V FP@?P&F?@SG 49 b¢, ﬁWTh@@’Vﬁiﬂf"d @B@%ﬁafﬁf@éo Sﬁet‘@ (Rand
&|z Hg @ eaanﬁ()diersl\hhlchlwere furBetpirifiedby®hrdpiatogiddhy draBISRO silica gel
Cau, Py mwﬁ%‘ho%@9@%%%&%hwicog%a@ds%&se%te@%ﬁoa
4189 fearepitedr of 18437 pir(fiGt gutiag)peald. The () gbsopgy stereochemistry was
2 80-dofined ahie v Bafeh, SH). 185 1 65 (m 3H).
1.40-1.15 (m 11H); LRWVS (ESI), mz 434 (MtH). Step 5:
The title conpound (0.1959) was prepared from

1- et Exarglid1184: A-NéthBpthiyl 4-[( BR)-1-{5-[4-(methylsulfonyl}phenyl]-2-

[ 2- f | mwazinyllokypethylliitdibesidinesasbokylatepyr azi nyl | oxy) et hy11

- 30 pi peri di necar boxylate (0.33 g, 25 0.76 nmmol ) and

Oxone@, 2.29 mmol) in acetone (25 nL) and

wat er £ in a manner simlar to Exanple 166, Step
2. The  cn duct was purified by chromatography on
an 1SCO siTi NSB\L Gol um using 0 to 50%

Et 0Ac/ hexanes, ™0t y ch| ral separation on an
AS-H col um vvlth 25% NeQN_ i , 140 bar, 40 C at 2

nmJrin., The first eluting Blﬁak was further purified by
trituration with 9% 30Et 04/ hexanes to afford the
title conpound as a white solid. 1H NVR (400 MHz,

CDCI 3the B&nfid1-fridth ﬂ;{ﬁbm B-(B4a{fethyisdifonyBpRddy -Q-spyrllkhyl}bxﬁethyi]-
(s ep:%%nperfif_riecqquyétez(n?ﬁg?re as @d&zxglmal %%]m‘afﬁyb]g%édotg C?ural HPLC
3B, [Rol@DrR: AN, dolymnZidbjle ha86-8b%66QM15% NeOHI(240-/min) Bressure

E ;Tl 11 thtﬁr Wre{ttﬁgwﬁib pc T81E nfhPEndiyMstEhd thdR XML Lo JRB two (R and

44( { 68{egapt|om§fsowﬂacla wgqeﬁwr@wqqf f:ﬂ,m W?qra@y on an ISCO silica gel
pyr i deanyhr @sitg)one 6o BxOAc/mxpersi dhe éteanobnpryridatas isolated as a white
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WD 20081070692PCT/ US2007/ 086434 Step 1: 1- Met hyl et hyl
44({642-f1 uoro-4-(nethyl t hi o) phenyl]-3-pyridinyl }oxy)m
et mwyd Joesloroepd peri di necar boxyl ate (0.169, 55% REISIS2007/086434
prepared as a light yellow solid from][2-

ST | U0 itk TEY b Bl PRBREB YL @gaﬁgn %@%@%é&utsegre g«e?rﬁstry

i n Exanpl e ative s esi s

1.4 rfﬂ%ﬂé)ss'g'ledr%tpr‘i’)}‘l“@'ﬁ‘}q) a5 6- br ono- 3-

pyri di nyl ) oxy] net hyl} - 1- pi peri di necar boxyl ate

( pr e pExasbla$6s: r-Mathpipthgl B({5-[Stfprdkd-{BetBPsgffond)Fhemyi}2) |

Na® CQ¥yrézinylp8gimethyll- hpipendindafieRg@I2 C12 (49 ng, 0.07

nmol ), water (1 nL) and DME (2 nli) in a manner simlar

to Ex e 21, Step 3. LRVS 10(APCl), mz 419 (Mt H).

Step 2= ture of 1-methyl ethyl

41({642-f1 o-n- (et hyl t hi o) pheny1] - 3- pyridi nyl } oxy)

nmet hyl] - 1- i di necar boxyl ate (50 ng, 0.12 mmol) in
1,3, 3, & ~2-propanol (2 nmL) was treated

wi th 30% aqueous H202{(Qn02é4.ml., 0.24 mmol ) at anbi ent

tenperature. After 2 h, saf urat ed aqueous Na2S03 (5

m.) was 15 added careful I and the ni xture was

stirred for 10 mn. EtOAc (3 nL) was added, the

or ganﬂ@ tiuéw&ﬁpdoa&(s@e@a@%pﬂaméba% £ whire rsozlxa%ﬁ@[zamaro-e;-
e Cru

 F ey URRD SRl B GEG Er T P prh Sin Example
CI—BCI\I164I26teg 288 re 0.3 TONA 1 ety BOTy D3 [mietysOlfch¥h oRiAmety -

”DS\H;%lgerrlcsﬂggca%o‘k?al%%rﬁ%r&ﬂ&'@l E%mdk%g%}. Sfeb@f @%@)éi‘érﬁ@ néhRol) and

201H, K¥Q2 (%102 g fy'3 ”@01)4’% PMFi‘H"Lj]‘” 2 "*P”Berl-qﬂ”a’ 0 E)‘Sm?'ﬁdsz Step

1H, J? 'ﬁhfa&rtwe iradudkivas pulietiby chrémbtbgraptdy, onld, 1ISO@ siticalgkl Eolumn

mg | %Q'@E)Ot% 5% }_E%érﬁcn{eﬁ?l?les&ggiﬁe gﬂ'é"tatl co%p%ﬂﬁasﬁwm% sglilq_é-i NMR

4. 30-40aRHe./RDGIHNS 8.68 GOTHIR 3D, 11, = B3 Hz)}ER3 (121 Y=, WHZ)

(1m882+&5m7 291 7n6(2$|g|)43d1)(se £ O, 1»%62 r(nﬂ] 4 éd:h 45 gm &512?'(\:/%09 @R,

(e 205730 Dby Sk e 7R, Jul 1 20T oy Lrws
-[ 3- ((ESNBMZ%B@(MW-I)) 1, 2, 4- oxadi azol - 5- yl] 4-

5@er|d|nyl}nethyl)oxy] 214- (et hyl sul f onyl ) phenyl i pyr

I ne_hydrochl oride WO 2008/ 070692PCT/ US2007/ 086434
Example 166: 2-[2-Fluoro-4-(methylsulfonyl}phenyl]-5-((1S)-1-{1-[3~(1-

methylethyl)-1,2,4-oxadiazol-5-yi]-4-piperidinyl}ethytjoxy]pyrazine
N
P
O
N
; [
P S0
NYN
o1
25

. Step 1: (1R)-1-{1-[3-(1-Methylethyl}-1,2,4-oxadiazol-5-yl]-4-piperidinyi}ethyl
methanesulfonate (6.75 g, 2.29 mmol) prepared from (1R)-1-{1-[3-(1-methylethyl)-
1,2,4-oxadiazol-5-yl]-4-piperidinyllethanaol (prepared as in Example 158, Altemative
synthesis, Step 4, 0.55 g, 2.3 mmol), methanesulfony! chloride (0.21 mL, 2.7 mmol)
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,'S HCI\ Step 1: A m xture of 6-brono-3-pyridinol (7
g, 40 mmol ), [4-(nethyl sul fonyl)phenyl]boronic acid (8
g, woQoasmedz, 2M Na2CO8 (30 ni), PdCl2( PPh3) 2 PCI/UGI00EIR6H34
DME (60 nmL) under N2 was heated at 80C overni ght. The

5 re HIERR w@em@'é&Jmnwdm&bmétearreqmtﬁna%%ersﬁn.ene

Iute wat er . resutlng
pr em%@i“ﬁ'ﬁé?’%va%epf? Iet“?lpbtaatd\ofpuﬁfﬁét"i”ﬁéepd'ﬁﬂ?é‘%‘ie tayer was
ext r astéerl Avridur&EbibAR-fludbe-(@e it theay h2pyraziex tand ¢dutomers

Wer e tger%efﬂ(gpeégrred Q{Qrﬁ%am& 1%‘? Af m?ﬂ% S?’EH&ZSné{BBt"'e&"'O a-hleeg

oncen

r é55| dT!'E@') waige f@TNé{%ﬂi'm‘i@dP“FW)dn@ feodiazatibeylifopipayidinyliethy!

Bt T @harbE AT 1 AR rillREhe KOO BaBY 4 Bg.ag,bgﬁh DMF (16
an e uor s and .or

recr yEPAR Fn@g‘l{é ay ﬂ]éd ‘%P a Daegﬁ%t?%glgb %%V%aﬂeqq I‘{e myxidieivas UeSoled

pur i ftb ewbibit terhpesatareoigratggiwithavates, asl ttegaixigest W&§@|xmnted with

usi ngeBat @ohA % MeQhl Laiined drginfie¥Ract was washed with water, brine and
6204 (et hyl sul fo

L RS bS] i UL Sl o0 B o i
(0. 1 Agasmiurifidd.b§ Shromatoyrapsysoread 8 GOdiliopye! s@umo usidr0 to 30%
| ut |
?0 u ét8ﬂc!8é)g§ge4r;§rgﬁgﬁ%?%§?§g( %F‘b! V)RR Rt iph Sy 8l (1413
net h;xﬂ@twa}hytn 1241058808y 14-rirepd e twhoxdryaring £3 IRy
nol (\ﬁ&cswletm ERIdDoERAIEDEI,RE 8. 5§t(§ psi), 3:23,(d, 200 BY,0 Hz), 7.85

 ar ?E?Eiraﬁ?ﬁﬁrrﬁe DB A e

anbi et 1th‘ehm,efr 2-20%(nk, dH),4.25-4. Thhie, BHx BUP-2.98dms, 2H), 2.87 (septet,
conceqy, Uateeﬁﬁz ai‘@b (shﬁ-l)rfﬁéi t?!s 3‘!1{)“\0'5% W(npg%ﬁ'ﬁgd by, s =
rever se- pha tive usin

gr adi &ht2k 166 @eﬁ'f‘of 1@)8“6} LW?HE%') 6@5/4%’#(‘ 8 a

rmdl fsstens 3: AReture ak®BR-fuprol4(naHi (i) ploangli]-64{ (@-€1-[3(3 @tbttwictHyl)-

ﬁﬁgim%w%?ﬂ erﬁdﬁn{%[)(@og)]pg dazme (()? 335g 0 Tf rﬁmol? in acetone
d| nyI ® hwcw@qrmhm ) (asdieRnigH $ith Puene®)(hid Eyﬁ ]7p'§7f’“P'd}| H@
(220 mBdtioRfixgurdvivhd &ine8bi dinbicph Rnpdiatufe Blexdight ewaler tebenL) was

F€s u'ﬁ# (? tt\}’e\?rlgltétﬁﬁsvgagr%}r%cged \{IT@ %@A% t uhre ecoglz:mirﬂprp@m :gx:%ra(r;]g‘ v)as
d| Ox awash¢PBittpwatyr, brie, ardicieied dveo paisss. filtgied. anddhd ftftraﬁgwas
Whi t ecd%&@rbl@li (52 Ig;h‘(\@e‘f’gef dolid, Wh%ﬂ wa@burmg& bﬁ&rorﬁﬂ%aphy on an

trlturate

the. { EPollcs i o 4ahe0 fareEararnes PVR (436

CDCl 3(metHyBulibylfptienylF-[((3S)1-0-[3-( HngthylBthiiB1,¢ Boxaddp|- 5-8I]-G)—5

(bs, o 6457200 4

o Jg%'p'%agmyl}e })&)Rfﬁ)y 6%‘?%(0 %55%130/7 %5% s]awhlts%o@ Tﬂ solid

5H), 'wesubioptad toxhiyal ssparatiop [cohimn: G-, q)'t{tnw?b"e phass: 1 s

28D, 259%6F A BBmixdird of MeGHICHC!; GHnLsdhird, pressure 140 bar, temperature 40
°C, 215 nm] to give two (R and S) enantiomers, with the (S)-isomer eluting first. The
material was triturated with 9% EtQAc/hexanes to afford the fitle compound (0.15 g)
as a white solid. "H NMR (400 MHz, CDCls): 5 8.64 (s, 1H), 8.28 (d, 1H, J = 1.2 Hz),
8.22(t, 1H, J=7.7 Hz), 7.82 (dd, 1H, J,= 8.2 Hz, J, = 1.7 Hz), 7.75 (dd, 1H, J, =

35 10.3Hz, Jy = 1.7 Hz), 5.25-5.10 (m, 1H), 4.30-4.15 (m, 2H), 3.10-3.00 (m, 5H), 2.87

166



6.9 Hz); LRVB (ESI), mz 457 (MtH). Exanple 170:

1- Met hyl et hyl

4- Woa08:009682 hy| sul f ony1) - 4- bi phenyl yl it hi o} mERCAYIG2007/086434
pi peri di necarboxylate 9.0 5 Step 1. Met hanesul f onyl

chl origg et(ﬂ-1 28 dTéer)32@o BB o, 3851 Sd0edl HpARWIZaQY, 3R, 2= 6.1

sol ut i gQn 1- et

30t ko I B DS stk VAR (pr epar ed as

in Exanmple 9, Step 1, 600 ng, 3 mMmol), triethylam ne

(0. 62€xample‘ﬂ375 1%% leth Inxg{%ng i‘%@ﬂd&)ﬁ%ﬂe u%n pgt,-nyl}- -
The Mveb ity ovAeths it ec rbéx mh)%

anbi ent tenperature for 2 h. The m xture was vvashed

with waier, and the organi cs were concentrated. The

resul t g ude material was mxed with

4-brorﬁbb_ net oI (567 ng 3 mmmol) and K2CO3 (829 ny,
anbi ent t empe

) and the m xture was stirred at
ni ght. The m xture was charged
with water, 15 d%xt ac ed W|th Et OAc. The organics

were dried over MSO4, , and the filtrate was
concentrated. The crude prmdu was purified by
chromat ography on a silica gel colum using 0 to 10%

o 1] (o SRRy e a4 7o Bl et af Ree siA i Meor
eltas (4.5d)).edre roikiure viad INBIRA (WD Oitivlen, an@BEOB) (40 BT, B7mEiand PtO;

5'34 J(15?)3m-§e El)@ed ?hé‘#llX(Lpe wad btimdd ﬁvé?’m&t 'Glﬁaecrj aft a%sphere of

6.9 piyjirogg] 7121923@@&(\71;\3 rmv(ed Y glg‘lz)atmf aye; wegﬂedﬂnﬁn MeOH {(2x100
1. 70-riL)Gad (Heafiltchid) waslkoRebntatd® The soBd-esid RS rhike] With BD2AG (500

372/ 3rzllf]) a‘u%@eﬁ o§£r @htﬁ Th ré&lﬁ%{o‘ﬁi%gs éougaéd“%l fﬁ}tH?inJl washed with

br ono
15perﬁ i @chfoﬁdwwaa@ grigdamderygcuum qugrmighpio)yield (1R)-1-(4-
[ 4- I( ;Wﬁéﬁﬁ:hﬁ)&ﬁaﬁ@)élz:étl&%@ﬁ)ébﬂ asa)i v% @%;d?‘as( drbofti-Wte s@lidl 8H NMR
nmo
055 andh bR om, 05 S A2 E st 7 Ty 761 69 m
t hen Ht). Bofblscit). t8hbés tn.uibd 1037@1(115 (ghﬁH) PI96 (Hidkt ¢iF 6.3
pour egleont 8 s&ut\ﬂﬂrol‘ ﬁm O@&Hbékdﬁyf)&%dwébené Jad&ﬁébﬁg Y538 mmol) in

Et OAc, n c ncent
SPb A LR B CHF e SR aisg o & <6561 @45 getot
col urmmaoisinmgted (& mLB@%ﬁdﬁA@th&@y@ﬁo@me@dﬂsﬂorﬁﬁ&mpyl
( e N N@@%%mhh&@@ ym%@@q Pk, %né lﬁggtloy#w BB was stired
30( d, frog]_‘j °Q]toerr@|e,§t tﬁ@))erat-pr%qle(%jh tmq at jlmbleBt tgmpggature—pvgrglght
Sr d, O?dﬂuted with eHﬁlﬂzﬁ% ml4)78!gsl'(eﬂ gﬂh an, Hd,g:l{ateg aﬁd2 E|nr%\]dﬂ&)1 ovesr

=t , S . . = .Q.
H%E)Z ’ %2%@1, gl!{gg%? 'éplnc]i thﬁ pﬁ)r?te%a@ 69%@68%‘;(‘%0 gg(ﬁba’browm otl, Whlg’l was
1. 79-dissgBechin MeQH (13 mbB_K,COR (g, 7edymmal v wakesK mLyere added,
4?2 E% he mthPé?eEﬁ%'sﬁrréd@t anﬁ)enﬁt@zﬁ'n{)érature overnlght and extracted with

e oxa

LS e S bes Wﬁwot'ﬁw%"@m%%vﬁ) Wlanpinepged

i di neover NaZSO4 fi Itered and the filtrate was concentrated to give 1.11 g {98%) of 1-

]

30  methylethyl 4(1R)-1-hydroxyethyl]-1-piperidinecarboxylate as a colorless oil, which
was used without further purification (% ee not determined). 'H NMR (400 MHz,
CDCl3): 6 4.88 (septet, 1H, J = 6.2 Hz), 4.25-4.10 (m, 2H), 3.60-3.50 (m, 1H), 2.75-
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5\ Step 1: A m xture of [4-(nethylthio)phenyfiboronic
acid (7.2 g, 43.1 mmol), 6-brono3-pyridinol (5 g, 28.7
nrei0) 2008AW6DIR 2003 (44 nl), Pd(FPh3)4 (1.7 g, IPAAUSRKHIYNS6434
and DVE (70 nL) was degassed with N2 for 30 mn, and

sti 1 26 @NINAFEOGr A, HO) Ceb9lss 1, 1y, THE106 ¥ Uk 181,10 (.

char ged W th water and and the organic |ayer
was 1HHdashed with 1N NaOH (100 nlL). The basi c aqueous

| ayersteps: waktrgithgd 4- {01FEHZ[Onetmcmdlfedrl)oxy]eahyl}ﬂe;anetnaménaamdylate

t he

; esumﬁ' Y%%O@pﬂ \%5% ég)aFe(a a? ylﬁt a&l%mlltfggql\#ngﬁlethg Q?UR 1

aif- dfPMdESEFYQ“@Y']@rWlEe'"'Qﬂﬁcafl{%tﬂﬁ)G(P P Bi %%@HL}I”}Q@“BW‘(PWI ﬁ&qnde
(4. 3 @.2269%%. 78%nibl)YELN @MISHL, 308 nThe) SradH,CR (BOWRES in a manner
g?g?gt e n e e 1&?)']&?[2? ?JJF%%VCIQ 000 rga.t r?atgw?%%%j w(i)t!?out further

15pr opilnlﬁd:atloﬂ' Hlé NN@(GO@ Wiz @RCl5)ebdd @dntein1H.0he 6. hHz) 4 d0-6.55 (m,

101 r o
(558 g o e O g et o,
8“15(%4 JRE-3 2. p3F s m, 87*)87(o| 2H, J = 8.6 Hz),

7. 73( Step AH1-MbthyBthyl 42)S) 17({@[?(fhioro&Hmeﬂ1ym|c8ptﬁiantrlz-2 7.18

g ggl ) py'i’a n’f %@%E%yﬁé%en& %&g{bo?yl%@ 0 33% gi?ﬁ"ﬁs)swas?b'_gpareld%@ yellow
6 4- (Pieftanyd-EHiuerphEmiithiophswi 81PM@F'B?'5@<123‘§°’"?&B‘ere‘)f)
mT?lh) r Ql‘éa‘aé ilrrExampIe 161, Alternative synthesis, Step 4, 0305 g, 1.71 mmol)
e ridi n

R e N Sl
4 74(03’0@, 2.33mmehehg K3C2A038 0,198 Bmgl) inT3 (thwil) ingyganner
DMF (s %—éxa%ﬁe ‘ﬁ%' étéﬁg ’@ﬁe §9de%r&ﬁlrct \39 Ul‘lﬁ- i‘—kglﬁih|>E)¥nlf5’fo§raphy

was char 84\{@80 MHz

and t W’?‘éQQISt"P%ge' ﬁ?'lé'@!‘ H?'P%? © %I?Ia’% @fa@as
Wi th @at@)fa Bzﬁtsammﬁaez (BNH, & N.3¢H), e'cBSt(oﬂg,l J€8.3 Hz), 7.10 (dd, 1H,

5 I

%)er edi #ﬁ%“?e th ﬁ%y q1 @%ﬁ”ﬁl#g?ﬂﬂ ﬁ%l 6) ph ﬁfg qosdﬁm 1
e (934.99 tpepte0if, £i56.4 HzRA. 1%@94 -, Zﬁﬁzlﬁﬁﬁ“(%@ ), 1.85-
CDU3)65§.$3& 1(4@51 m, 41#F; QRrasttél mTZ&%(mH 2H, J =

::E\}ap 57T592t(t coTppunji%OJ%’i ga V\ﬁ?)o epgfre\r:j> 80:2(1 rbet%w?thé ﬁb[(‘l S)-1-({5-

90( [2-flu®'b|—4—(ﬂreﬂ"@ltiﬂo)blﬂlyl] 2 plrBziByl 0%y )éthyll- Riperidinecarboxylate (0.33 g,
2%3 %7%%‘:‘?\ aﬂr&%or%@’i@ﬁ?g 2?4@ mmgﬁ)% akfode %%m) al;l(H)Jater (10 ml)
3

Hﬁ')a maanvglr(n Esfcb Examp@ 1§§5St?|:;&.|_5' he crtgiteé)ﬁo ct V)@s pum‘" ied by
ol ut &éPemabgraphy on an 1SCO silica get column using 0 to 50% EtOAc/hexanes,

5-[ ( 190&%\!3(?“ l(];F hg%ﬁ};amﬁ{rll 514%1 %3 flltc%?ﬂ qlvﬁt%%%ﬁ mAbOg 140 bar,

pi peri h|o)p yri‘di ne
oD A0 B2 ol Thaiet cluing gouk e PO BIASRNE %
( 390 E@Acﬁbxaﬁe@to%rdttﬁ@ﬂfe%mbbdnh 28 @%hAgl aiaLIH Nr!ﬁf@?tlo()fm-lz

i nt SRR SR 828 g MHE B0 ok KTl 758 T0 @ 24, 520-
The r aa&r(m Ol ), Wel® (Sdpitat) 4] J&t6. ZHﬂ, 4.80-4.25 B I2H), THED (s, 3H), 2.80-2.85
trﬁcha y\gigogllfééé(hfg}flmté a eous )ﬁl'aq%%%?s&%y&e%ﬁ Ia@QH)by

aIIovved to warmto roomterrperature and stirred for 30

Ms8.  Ekn é@@enl( MM YieiNgb4-HESRRERIoYS- (st Idaih@ATbhenyl]-3-
aqueous, ;%4'} ilf'g{ and was dried over
lvgso4P!ér m*) Y

3
2
2
6.
S

B“p?"d)‘? ?‘i?gb%yﬁgﬁw solid. The solid
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10recrystallized from MeOH to provide the title
conpound (83.5 g, 86% as a pale yellow solid. 1H NWR
(40@ 2hdn706€DCl 3): 68.37 (d, 1H, J = 2.7 Hz), m1lB2dpekpsc434

2H, J = 8.4 Hz), 7.74-7.64 (m 3H), 7.27 (dd, 1H Ja =
8.7 Hz,oJb = 2.8 Hz), 4.30-4.15 (m 2H), 3.92 (d, 2H,
J = 6. & 3.20-3.05 (m 2H), 2.87 (septet, 1H, J =
6.9 HZY), 3H), 2.19-2.01 (m 1H) 2.00-1.90(m
2H), 1.5 2H), 1.27(d, 6H, J= 7.0 Hz); 15LRMS
(ESI), n12F44 L H) . Exanple 172: 1, 1- D|rrethyl et hyl
44({644- ( met hyrsuldo ) henyl] - 3-

pyri di nyl }am no) net hy pperi di necar boxyl at e
trifluoroacetate 00 0 J%go 20 OH Step 1: TBTU
(2.86 g, 8.9 mmol) and diisopropylethylamne (1.55 ni,

8.9 mmol) were added to a m xture of

1- di

o E)[es%[ %el(l:—gfréthg% hﬁfﬁﬁ({@ﬁzﬁ% @5 gﬁ&%?fb&enx -3- yrldlny[}BK)‘__)methyl] -1-
(20 rm)eﬂawe@fhw#ﬁ Q- Ehp S wa%preq%d a5 Kl aee'lwagoltd from [2-

st r rie@droad- (nwmum)bhér@mrmad;rde(pfeﬁéredaénn Exhapigedt, WittMative

St Ib: rsngthg is, g??[é)% Hia{q’g O{PhT -m t%XIFt%}{]% {Rggr()mo—é hen

pyrldlnyl)oxy]methyl} -1- plpendmecarboxylate {prepared as in Example 81, Step 1,
0.25 g, 0.7 mmol), Na;CO; (0.148 g, 1.4 mmal), Pd(PPhsz).Cl> (49 mg, 0.07 mmol),
water (1 mL) and DME (2 mL) in a manner similar to Example 21, Siep 3. LRMS

10  (APCl), miz 419 (M+H).
Step 2: A mixture of 1-methylethyl 4-[({6-[2-fluoro-4-{methylthio)phenyl]-3-
pyridinyl}oxy) methyl}-1-piperidinecarboxylate (50 mg, 0.12 mmaol) in 1,1,1,3,3,3-
hexafluoro-2-propanol (2 mL) was treated with 30% aqueous H;0; (0.027 mL, 0.24
mmol) ai ambient temperature. After 2 h, salurated aqueous Na;SQs; (5 mL) was

15  added carefully and the mixture was stirred for 10 min. EtOAc (3 mL) was added, the
organic layer was separated and dried over Na,SO, and the solvent evaporated off.
The crude product was purified by reverse-phase preparative HPLC using a
CHaCN:HO gradient (10:90 to 100:0) with 0.1% TFA as a modifier to give 25 mg
(48%) of the title compound as a white solid. 'HNMR (400 MHz, CDCls): & 8.41 (d,

20 1H,J=27Hz), 814 (t, 1H, J=7.8 Hz), 7.78 (dd, 1H, J; = 8.7 Hz, J, = 1.5 Hz), 7.51
{dd, 1H, J, = 10.5 Hz, J, = 1.4 Hz), 7.44 (dd, 1H, J;= 8.2 Hz, J, = 1.5 Hz), 7.30-7.23
(m, 1H), 4.92 (septet, 1H, J = 6.2 Hz), 4.30-4.15 (m, 2H), 3.90 (d, 2H, J = 6.4 Hz),
2.85-2.74 (m, 2H), 2.76 (s, 3H), 2.06-1.96 (m, 1H), 1.85 (m, 2H), 1.88-1.22 (m, 2H),
1.24 (d, 6H, J = 6.4 Hz); LRMS (ES]), m/z 435 (M+H).

25

Example 169: 5{({1{3-(1-Methylethyl)-1,2,4-oxadiazol-5-yl]-4-
piperidinyl}methyl}oxy}]-2-[4-(methylsulfonyl)phenyllpyridine hydrochloride
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cool ed to anbient tenperature, charged with water (200
m.), and extracted with Et0Ac. The organics were dried
oveo 2Mg8®492 filtered, and the filtrate was  PCT/US2007/086434
concentrated. The crude product was purified by

chr omatp raphy on a silica gel colum using 0 to 50%
Et OAc/ e es to give 1.75 g (77% of

1,1- d(rre et hyl 4-

30{[ (6- brego pyri di nyl ) am no] car bonyl1} - 1- pi peri di nec
ar boxyl ate as off- ite solid. 1H NWVR (400 MHz,
CDCl 9: 58. 32 -27Hz) 8.07 (dd, 1H, J8 =
8.6 Hz, ,./b = 28 A4-7/39 (m 2H), 4.16 (bs,
2H), 2. 90- HClg5 (m 2H), 2? 5(m 1H), 1.95- 1.80
(m 2H), 1.79-1.65 (m 2H M.44 (s, 9H: LRVB (ESI),
Nz 3&dp {:MrhikiureSt@ratno-B pfidoly7e), 80 miwl.- di met hyl et hyl

d
o ééﬁl%ﬁ*ﬁ@%ﬂfs@%@ewﬂﬁ Ge8b AR sHNa.cos G0 L)
[ 4- ( nRxtChyRR): {ioghyand PNEMSD bbunsiar k- wasi h¢asd @DA01°Crayeright SThe
m’g)l )reaé%l% Na2BRRed B dESBngg ?Hg:ﬁ {ERHERNR) A6 s Gritos) m EtOASdnd
The. st as (esumarEhestior s v e triBe P e i pripetes

or ganyith fiDAs eTheaembapdo@bedexiradis eereodziat vetr HSOFhidtered and

crude, oﬂEé?qu%l%E Watﬁ%d?&?& \péé éfsl»?)rcgﬁ@%%lé@pé%h%ﬂthé resndues was

silica % MeOH CH2C gi v
1.41 r@cwgg%ed FpmMe2Hy; syd r@@tﬁryq! fram [tl-(e{cgga[nnz phase recrysta!i:zatnon
104 meddaythesmbth@nglidrohen ybth adugoys bist srydriamtmelitatidemwetd -

(148I0per| dl %%Cuﬁr bg"%l(%!gan]czpu e 1‘%\; maévégéfﬁ-ngoﬁgl fhga el Itmll\ﬁlsmg

8.16 thJ'IOZ;}-MeQHISH&pIﬁtO}gz/pG [g—(rogh)(lwiforyppheyylkS-gyrmlqqk Qg 29%)
7 81 e(éjataﬂrﬁblldJ =8.7 Hz), 4.28-4.11 (m 2H), 3. 07(S

(m ziii)ep @p@gg‘ggﬂamyzati ((?457‘134réf‘o§§bmmcf_)éﬁéo éﬁ%opwse to

M 4ﬁﬁbu(t.m1396 (41 Bthgloul®nyahensSenysdiont (150 mg, 0.59 mmof), {1-[3-(1-
1,1- dﬂngfﬁ{r 1§, Qxloxéld%z{af% 9]4 Bﬁ&mﬂyﬁhﬁbﬁw tordasReh In @xample 20,

AL 05”)%923 SRR R GB GER e b g (g Lt
1.8M Bhﬁeﬁﬂtéﬁp(eﬂatt&é 6T mixtlrebdasstipeg ataitnb@nbiempérature for 4 h. The
1 PR R fss LS biSh 8 1104l R B8 Wk pirl BiFrel@be-Bhase

h, t hBA 4 ature tion

appeapreppratiye GEEGSINg R @"h?W‘ia@ gragigst ({ %gw%w&%%h GP%R TFA as
1. OM 2RBkifer [ En faikertdb IFEH. G, & f%aéetﬂbnth&ﬁbﬂr&éﬁ NaHCO; (aq) to

t enpebidt SHE-C Rt mRBHelb R 2 hadwlher T e d SRER Fae
The cimethe!spifagiydienyiipgidner(22] reg) ds\n whit eelile- phase

repa
5815 R MBI BEMIIL b k4 6

( 239 stisred phamigient fesnetAtse antV 551 i diogare.( aﬁvk)d"aé&ﬁ?%’ drgqyise.
NVR (’ﬂlQpre whiEhRLipitdSwabtillerbd, dittiried, ther2lrifira2&Haih diethyl ether

8. 05- 4

oo d g_vegﬁcéglg_ég%b%{the le onpecjd"u Eéiévh?%zonh'zh)mz%%?%

OH  JCBCB): 88H8)d, 18, D60{312) 348, (b 28 825605, £H), 7BB)bs, TH), 7.61-

1. 80- (1 Eéﬂ)(d oy %4 0% H3H).00 &; 20k dld HEyTs 225003 (m, 5H),

3P 1%?2 1H§dz15(d 1|—f 3 H2), 1.96 (bs, 2H), 1.50 (bs, 2H), 1.28 (d, 6H, J=
6.9 Hz); LRMS (ESI), miz 457 (M+H).
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Exanpl e 173: ()-1-Methyl et hyl
41({644- (et hyl sul fi nyl) phenyl] - 3-
30pyorZoghiomysbd oxy) met hy11- 1- pi peri di necar boxy| &CFUS2007/086434
trifluoroacetate Step 1. A mxture of
[ 4- (et hyl t hi o) phenyl ] boronic acid (66 ng, 0.39 mmol),
1 meth | et hyl
Osigyfhwﬁfw A E& eIy feovi-4sbipbemy Haiekpesay-1-

xyI at%‘pfrﬁ"éeﬁé in Exanple 81, Step 1, 140 ny,
0. 39 mg)l) PdC12(PPh3)2 (50 ng), 2M Na2CQ3 (1 nm) and
DVE (2 g—ﬁl) was stirred and heated in a mcrowave at
120 C-£0 , 5 cooled to anbient tenperature, and
t he organics e separated. The aqueous phase was
washed with E . The organi cs were conbi ned, dried
over MgSOM4, fi the filtrate was
concentrated. The crulle Qroduct was purified by
chromat ography on a silicd gel colum using O to 50%
Et©Ac/ hexanes to give 140 ®g (90% of 1-nethyl et hyl
44({644- (et hyl t hi o) pheny yridi nyl | ox thyl]-1-
10 p|§>‘%ﬁ’5d‘f‘%’@é‘ﬁ?%BWF*&?@eé‘Lz%m -6 gmo Wﬁa?ﬁfa%wﬁ'%&%
M—|Z ﬁﬁmblﬁdﬂ rB@hyaahy( d-(hylikdxyrdetiyl R1-Bipétitnecatb@4lated preBded ds in

EE{'H@? ? £ 1(&ho rﬁﬁ"fs ni(nca)oﬁr ﬁugl"'ﬂﬁwe . ?%Omg G5 I%Hgl) Jana' CHy

41020 ¢lhg0 n‘Q_p.Bat 0 °§ Fhe dixtgrpywag stureg 330 £ for 3@@5;@ ?mn‘ﬁient
2 H) , témp&tatufe fordH). Tsh% rﬁlﬂtﬁrla Nm‘iéa@ V\(éﬂhedlklﬁ& waleAr‘ Hdd hﬁi&édﬁhc]s- were

; z . :
St bp SRR TR BB STIH "7 o Mg sl iz ol
as an(567 mg\vdhinmnel) sl K806 (a2fntg, 6 mendiyn BMA 10 mL), and the mixiure
44({ 644 -iFEd uhiblino P& ov@r’ngjﬁf I e Mykthr@ Xk BR4r ithhwater,

pi peri d| necar boxyl ate (prepared as in Ex
R o o OA T R OB s 50 ate) MOgOg T e, and the
5 4 nitiedte waamﬂmdgnlrat’hdl%]’lﬂa SudeepraductvoaspubfiqurbyhmolatogBiphy yn a

400
1 TR PO LR 3l M
2H, Jmethyget&yl |4|;_{[;4 brpmg]efylyl);lj_lo]mﬁhy@-lioplpe?dla@a(baﬂylatq_pp a gigar.o:! 'H
8. 7 HIMR 400 vHz CBCHE b 7.3% (9 BH( s eplstz), 7118, (d. 21 JE- 825 ki2) 4.95-

4, 2154‘%55( %ﬂ%g 1% 4@% (%%H)iziaofdliggj %sg%-? %%2%0 @ 29, 1.85-
1 37- 177200, @H). 18P 60LRVBHY ES#), oawZemamMMasp MEER72/374 (M+H).

Y/ ~Dromo -
44( {ng%%p % nﬁmﬁ&%ﬁ]‘ rh@ﬁ)g’éﬁ\ﬁhq 4 b phenyiithiojmethyl}-1

Py | cwqﬁ%nﬁwwwﬁt@@% 9105?;9@%"?'%1[4r{5t?g‘ﬁl§w§&?¥‘l?(‘%"yr\19@""éac'd
The r@seiip,. @hinol i20eNEoR {2l )esuyRd(PPhs),Cl; (200 mg, 0.28 mmol) in

4 é{ & i.)héflrr%ﬁjla %(j)n far%l'heméh]at' %Fblent temtg)eratlfre overnight. The

30pyri necar

( Exanﬁjb(@relvm pogrpg offig)a \},@ggn §[]g]1 Elt eurpry ﬂ@weg #jth Eﬁ_ﬁ@ and the
[ col nidsltbR@hiPaid. A ldrude prddos wml@ud.f@d B At Bmate pUpIIR a

35% Me 140 ,
200 I8 ahiphEnarep CAFRE G el B oy DARRANRLE e
( R amﬂ:rr@))amta tomeglid. 1Fﬂm(4oﬂ|wmﬁﬁﬁbhﬁﬁ 96 1D @HNYF 8vidEz). 7.73
e?ut Ia@ peak%aA ﬁ%}h bHdJ W Jlz Bfe 2 7§ @4n-li)f4 §Skeptet, 1H,

ut e’ st er €oc

assi gh )A@omotmb wmomwaz@ (& RHinhp b 3 bl To2.64 (m,
(8)- lzﬂ\yp{ Q(yh 80 by, | 2H8.4(A6+.§3%nd, RIS, MBS 2F (D) PRIASYE, v/z 448
pyr i dNWl').' oxy) net hyl ] - 1- pi peri di necar boxyl ate NyOr
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O The racem c sul foxi de 1-nethyl et hyl

44({644- (et hyl sul fi nyl ) phenyl ] - 3-

10/ 3085 0386P3 oxy) net hy1] - 1- pi peri di necar boxy| d(@/U52007/086434
(Exanmpl e 173, 370 ny) was subjected to Chiral HPLC

[ col um: Chlralpak AS- H, colunn nobi | e phase: 65% CO2:

35% MeOH O r, re ture
40C, h@ﬁ"ﬂi § &ﬁ%gé}'k i‘w iy ‘? f@,dt Ve two
(R andPEj ‘*t ’8 ety |"é‘y g’ (B9 ny) was
I sol atggl as an off-white SO|Id W th Tr of 7 24 mn
(secondi el uting peak). The (S) 15absol ute

st er edche *try was aSS|gned by Ab initio VCD

anal ysi s.\
()-2[ 2- Fluoro
hyl et hyl ) -

1, 2, 4- oxadi azol - 5-y11:4_pBiperi df nyl } met hyl ) oxyl pyri din
e 20 Step 1: A mixture of ono- 3- pyridinol (42.2
9,5242 mol ), [2-fluoro-4- ?ﬁethylthlo)phenyl]boronlc

aci d &ty @%&@r@& [4- gn jpﬁe ﬁﬂororﬂ 3RI (A2lg, ¥£1 mmol), 6-bromo-

Synt h%@{ﬁiﬂﬂ'i 4m610[) (4%)3%&3% ‘Fﬁgds \%égﬂol)and

degasBME (R roll) WS degrss&B0withni Ny, for&&@dnll\ faed stirfed anil hea]tECEat\&ﬁSC for

neat eff iRl ol Bfarfoditn (MRS, FLARNEL: Was

cool to roomte eratu tirre over ni
ni&kt uFashggdeithyiy 'tl?%'dl (ROrH dTW%P@ﬁﬁqqﬁﬁéef(V!?Govaﬁmd iRt
wat ercob@0th dilide buRtdarsiithe ple dad adjustédl toabout Theith @ABCI. OMhe

\(’j\’as hlf Hg%%tr%ré ?11 d%lag cto«%% eﬁo\késqu W \ﬁ?ténj eﬂmﬁ %ﬁi d\r%& 113 tgn.ua 6- [4-

W th (me&ukrm)meevfh&n@dmvhfé 3@%#}1@@ Xﬂ“%ﬁﬁ'“é @&Q wa'élog was
wer e r@ at@%e\dlcywhb@caéalmmg%e(b?omb -3BRidHel) to ﬁé\ﬁhéd“ﬁ@ (1298 of
00l e I N
o8 et e S neaied in B mBaale APYRS Mab omiEy,

t he npykdioedo wasids £8.7 gefl ploduct. 1 HINMB idDOtHz, BMSQudls): iIS19cP6 (s, 1H),

pr eC'fPH@“ L2 &Rb‘ ?gfsg:d%ﬁwa %532)5?‘7'7@% GRE P28 MRS R27 (4, 24,

and alr 0
6-[ 2-47F %r@ﬁé)uN?nﬁ%é?h'g}l%aﬁuBcﬁ 'ﬁ?hény??f@ &;ﬂﬁu(ﬂu?’HélLRMS (ESI), miz
hydr amBlpartixle as a pal e ye||OMISO|Id "H NMR (400 VHz,

gl.z-%l E%Zt?p 9 gA %g(t%% af 61 f_'I_([Tl tj‘lglthio)%eg%i_& pyrl Elol { .IS %g%%.’:i mnaol&g 3-(1-
(bs, metpyletyhiniz, *?-omﬁla(zn*ﬁ-ﬂ]i-ﬁ-plp@ld%i}ro@wl W@Fhan%ifmamwpared
HZ Hsiin Exaln 1d0) stef 4 30 %g, ¥95 Lol 2@003 glo% d #35 @Hol%gnd'DMF
gﬁéd b) wiap sgr%%gatgﬁ] é%%%@@ xiur% gas( ?Ha“gfpbwnw)water az}owed
1 50-td s@8d (0n$0 @id) andlth@es(lthg Getipitdtewag ﬁ[ﬁerbiz)wasihdal\ﬁh water,
(E)SI )heB ﬁé’ ?nr Q%@&"&% glvgsg?@ 1% (1 ﬁuem%/?éthlﬁgﬁ Zcb] oxEdtazoI -5- |’vl]-3| n
) R DY b oI A (R R o S0
1001 "StNR doo MHz4COC:)168.30 M N, J $48Hz), 7.83 (d, 2H, J = 8.5 Hz), 7.61

fluorg-4: (methylthio)phenyl] - 3- Ldj ngl , hydr laride
(47 6(8,91’11, :{%'%1 féo %loag éf?’-eis BxPYLh 81 99!, Py g Rehlar A8
2H), 3.90 (d, 2H, J = 6.2 Hz), 3.15-3.05 (m, 2H), 2.92-2.82 (m, 1H), 2.50 (s, 3H),
30 2.14-1.99 {m, 1H), 2.00-1.90 (m, 2H), 1.55-1.40 (m, 2H), 1.27 (d, 6H, J = 6.3 Hz);
LRMS (ESI), m/z 425 (M+H).
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15 pot assi um carbonate (72.6 g, 525 mmol) and

N, N- di net hyl f or mam de (450 nlL) was nechanically

st WO WB/HME2 heat ed at 80 C under nitrogen forPCIEUSR007/086434
The reaction was cool ed to anbi ent tenperature, poured

ont o *_a}ﬁp smatselnnc(n%fé [d-{3ameheBlyle@ipnd 2 Coatianil s fypu- t30
v er PPEB TS R e BBl B ne ISR 3l i

af f or #1,1,3,3,3-hexafluoro-2-propanol (300 mL) at 5 °C was treated with 30% aqueous

2[ 2- T henisy dic, CBR oY lobdhia0) PR gEnsd Lot bk & FatBrd hairteih Raphset e
2oﬁ DAL ARPRs B Iel §719 "% - THegeRqtan 1ot Tt AV &8 bS5 Pi &he

ne ( 6éaiog wa8@ipedasithaH.Cig(B00tNa), qendhed bySthe pd@tonTisaturated
titl €a (%Q&R goa( (%Q(?mg) al?o@;é)i td\@WamRb %ﬂﬁ@mp%tu% é’t‘(ﬂ'stn?ed for 30

solid
f1 uor®ing Tt‘%“'@ﬂ'ﬂ'}? feMeroves N@ﬁ'}ﬁff"‘@@(’t{’@t%q(’@us NazS0s (400 mL x 2),
- met hyrnetahy s dried, oferougBh, aRo borfzetdledde give a tan solid. The solid was

o b RS Il Brul R BRI fie g BT Fode

and 1¥elf0‘fls®d3 HINMB X0 Mz 6021 P 83a 1 11H( 490 71H2). 847 (& 2H, J =
manneg, 4%}%17 haw, 6‘4% ”ﬁbﬁ d3171]H J%L 8 H2; J, 32 é\NB ﬁé@@ 15 (m, 2H)

VR SR 207 el S0t o 351 b, Tt e i) 27 s, 3,
7.50 2.022.01kh, 1Ha 2200L006KmH2H), J55-140GmERN), 1.27 &B6KAHS 7.0Hz)

J = 7. 26(d, 1H, J = 3.0 Hz),

257 Y %fé%') 5‘1}1)4415% (d, oM, J= 6.2 Hz), 3.20-3.00(m
21-0, 2.87 (septet, J= 307.0 Hz), 2.74 (s, 3H),
2. 15-Exdipld m2: HiH- nun?et%taylglq({srn-(aémylsmfo'i@i)ﬂhéﬂl](sm
2H) , Ayr@imy(dmir@iinethyl1-pigbridinecartbByfaté Edluoroateeatel 59
(MrH) . Exampl e 177:
(R -2(Z Bl uoro-4- (et hyl sul finyl)pheny1]-5-[ ({1-(3-(1-

Ry - , 4- oxadi azol - 5-y1] - 4- pi peri di nyl } net hy

poXyi pyr i The racem ¢ sul f oxi de

242-fluoro By hyl sul finyl)phenyl] -5-[(1143-0- net hyl
et hyl) -

1, 2, 4- oxadi azol - ITE;;% di nyl | met hyl ) oxy] pyri din
e (prepargd as in Ex j¥§ 195 ng) was subj ected

to Chi C [colum: Chopral pak AS-H, colum nobile
5?£hase F65% CO2: 35% (80% l\/bOH 20% CHCl 3) (2 nnin),
Y

Sstes 11 URaBe ot ETRATBLHE ﬁns%Qro%Qeth%Qné‘m55’c}ﬁLa|8)éﬁhrﬁol)
and then separation to enant i oners

The Y9 300 b8 ire oAy ey ey Rderbesyi
of f - whipdridinscdrivastylisiatid (T85 @f5.9bmak inndMF (20inmlS tat ahhiént Rgnperature.

peak) apThe :ﬂﬁuk%é%ﬁana#%ﬁb%hﬁ%@&&%ﬁ@fﬁ# 1”?{_9@9’8(&08\551' 6o -

(b5 oAy 616G AUMyH ion SHyR0 R yeright Tramipyre wos
met hydoale Yd amtient tefnpRich e, aBaige Swittldatdr (R0DAL), shdBtrhdtBd Wih
) oxy&tB)&E.' gﬁenc?rganics were dried over MgSQ,, filtered, and the filtrate was
congenirated. The crude product was purified by chromatography on a silica gel
column using 0 fo 50% EtOAc/hexanes to give 1.75 g (77%) of 1,1-dimethylethyl 4-
30  {[{6-bromo-3-pyridinyl)amino]carbonyl}-1-piperidinecarboxylate as an off-white solid.

'H NMR (400 MHz, CDCls): 5 8.32 (d, 1H, J = 2.7 Hz), 8.07 (dd, 1H, J, = 8.6 Hz, J, =
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15The racem c sul f oxi de

2[ 2-fl uoro-4-(net hyl sul finyl)phenyl]-5-[({1-[3-(1-neth

y | #10rp098)070692 PCT/US2007/086434
1, 2, 4- oxadi azol - 5-y1] - 4- pi peri di nyl | met hyl ) oxyl pyri di n

e (pr@@aﬁ)e¢4a$39r(kn rmiegqé?z@; ), 216052 6, PBS 231813 Bqineth), 1.95-

phascl 4662003385 et ILR: Tanbreei sy s TR ©

pr essttep2: Wdixiver of 1tledipethyetayl é-{[%}bl@momriﬂrril)amllcyEblosylH -
and t&@é}.dﬁg&%&hét@ '@1 ?.‘99 gl 95%418\63 [4(- eﬁﬂgu@nylﬁmenyl]bommc acid

enanti Oners. rrP rrg i sol at
as® an(®6t Mo 'Bmg'b@%“%?h 51FPL)6f‘ Eé(F’é’ 3)19‘%{4‘2%'8%&?8 Thmol in
el ut i DIgE proakl).waslstrrdd3) 8GIGS oleutight STies reiginieamissbolyd tweesnbient

assi gt@ i@?%reAQnd tﬂé Bnlggmé/ 9%3@%% ¥e¢‘dar°'ated and con&:aﬁﬁ’ﬁp& efh%?:ﬂlde

(R) - 5-
- [ 3- (Produst WAl rurifisdl by -chromatngiaphipa Bilicamel epjump using 0 to 5%

25|Ol méomﬂyd:t} ﬁ%ﬁv@)’l@l%&%)’&ﬁ@‘h - dimethiythaulifé-pyl ) phenyl |

t{ ﬁﬁf’f IE)&% F@ﬁ{%ﬁyjlgsiyl}fmwogc)? b&n%yoF'P%”-dg]ffqrﬂqulate as an off-
p| perw!meﬁylid H‘ENWI(}QDN‘]*Z zzwso et Hhy(bs U HY. i8I0 48{em §ifi) pyi6 (d,

idin r 0
b gl-t(gﬁ% &??%d E‘H 'H‘E) %1 dcﬁlﬂ Jﬂﬁ)r 9.284.11 (m, 2H)

col un%07n§b$h')e2 %5'%‘&% 2 /‘éw (m 355 @@8%%@}#”)2@)% 1.69 (m,
CHCI 3)H)( R45n$HD) LRWS myn&éﬁ@(@hﬁbar tenperature 30 C,

274 by 0000 S SO O B

i sol apyadingiaming)eggiopdl-iwpiperidinecaspoxy fte1(50(1ﬁﬂ9> 042 rprgel) in THF (2 mL)

el ut ipgs é@l@&kamp\ﬂ_ beto(1RN BRSTH FU(OEBSStnﬂ_T €84 hﬁ{ﬂl)%( Efibigya s
assi

(S)- 5f'(1{’ﬁ_rﬂfy§reé\brhﬁ/g}lﬂl§[ﬁ gﬁfcqu ela f! %ﬁ% f8x%11%n* en @Ele%ﬁerﬂperature
pi perovemignk | Merehgtion 'RB‘%HFE@MO@HHWI rw&turblwayltf)qmbarwd wighy 1.0M

| 64 neBI-(P THhF (-“33 nLa§ %ﬁnnﬁ‘noﬁlélt £ Akl Sem erature and refluxed for 1 h, cooled
54({14 oxadl azo

15pi ptéraﬂ&ieﬁVPTH%?tHSﬂ ﬁlefa)@g;‘}edzt'th mehanpl f&ﬂ%?%wffﬁh&ﬁﬂfsrdﬁ

yr Ibdl ;ﬁredt(cpwmameei:l B3etersciptasgpprepatative HPRO urigy cwaa\l :H2O gradient
t : 5 :

col uny g PRl o TrR + 5y ﬁﬁo@%@‘&ﬁ gy the it

CHCI 3gormpRund #5i am)off vihite seligr & NMB (9RMHz, ERbY: 48764 3. ¢ 2.6

254 nn;l) SO0 ¥5 1S, 4@@& d-qnemrsawﬁm)omi @doUiN g, £t 88 HzR, = 2.7

s g| a%@u‘P ?{blﬁ%& 1o(d -14368%0)0@8 QQH (580.3%b (M35, 1.801.74

(m, 3H), 1.44 (s, 9H), 1.26-1.11 (m, 2H); LRMS (ESI), m/z 444 (M-H).

Example 173: (1)-1-Methylethyl 4-[{{6-[4-{methylsulfinyl}phenyl]-3-
30  pyridinyl}oxy)methyl]-1-piperidinecarboxyiate trifluoroacetate
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20m n (second eluting peak). The (S) absolute
stereochem stry was assigned by Ab initio VCD
anedoysisgrosexanpl e 181: 1- Met hyl et hyl PCT/US2007/086434
44({642 quoro 4- (et hyl sul f onyl ) pheny1] - 3-

pyri o . | Yo
2008/ 0 0692PCI UU‘%?OE% E%% hé}ﬁﬂﬂ"%m (9@% @Wm%g') 1

| sopriapietRhf-dirampaiyti¢v oMol ﬂ@?{@lnegq;bwlateégrepared
MD| ) aswW Exaathtesl, Slepy40emdg, 0.38 nimhol, Bﬂelz(BPh3)2 (50 mg), 2M Na;CO5 (1

4- pi pr% r Ia‘%d B gpncﬂ?(%'aé &m%g T%blgeﬁate% 1?3 m?cQO\JIE & “E! n%r 10 m|n

sodlun1hydr
arfoi eaepled @m@mﬁ @rr@eraﬂﬁ% ang e gragniss we@ 5§P€|“'?t? dT@taqueous

2gb IarqﬁtbSé \ﬁémsﬁédrlﬂig} Eét&)ﬂf: nTtQﬂBrgaanéQve?é]é!ﬁ{mc g,ﬁ?g t@véﬁW@S&,
iy S A ot Sl PEef., Tne it o s i ey

t he athgranratagsaphe pie a difidaegd! eohunn WyRAUto 50| Ete@Ailxargsdo tike 140

filt rrﬁé &0 W?%f TH8H QtWI atgsl [4t(91e lnyﬁoiEeren%@?»-@?fﬁf@l}&fy methyl]-1-

| et hy
1%er9'9ﬁ"ﬂ'@?f‘éftg’6¥!§»‘??%a&’ ﬁ%éoag Wﬁ@@owzn GDCPP KRR 1H. J =
(400 Mz), ﬂ@ﬂdS)ZH b48.891z) s@pliEtiH, 1984 Hz), 730Gd,2H;12 F,8.5 Hz),
b S el S oh (o e
2H) 21852&7((@1 26'912 59 (s 36),2.047)94 RV, (1 ©81)75 (py 2H)R a5120 (m
(M[F|)(8H5Ltms(%3|1mmbh aqhyl D1 o Per i d
am - | ridi

2a (SerkgreRly %\%agmf;@t% A0 wba e d o 8t SRR from 1-
TBTU rtlethwsw4ﬂ&—t@&maﬂnﬂth)o)pr@nwss}pwupymmhwtmwne (2.43

p. ol da?ﬁmé@%o)(ylat; &L&kd@tamtkﬂgaywsﬂezarmrw b94nm(4|5530%

A R LI /X T RN L €y L T
rmnnaﬁars:e.rsa@;aarrtd @caﬁmamph %téﬂ?._Hﬁ\gp(wON[Hzl &lg@g)g 4860 (d, 1H, J
VP PR s 30, Bl hez . g £ B g -
7. 37 35H2). 1.8 (serieDOH(eH2 blz), 42 (bs) 2), B.93 (dhi2), J 262 Hz), 2.84-

(20'27 zzﬂqsnlél-n 209 #é?(m Jﬁ% 1.9b- 1480%2 2H)21 §712zo?.% 4HR LR (ES!),

180'&2667&6’('141 2H) | 122(d 6H J 62Hz) LRVB
(ESI), mz 370/372 (MH).

25 Example 174: (R)-1-Methylethyi 4-[{{6-[4<{methylsulfinyl)phenyl]-3-
pyridinyl}oxy)methylj-1-piperidinecarboxylate

-

X
|

N O/\Qq\n/o\]/
o)

The racemic sulfoxide 1-methylethyl 4-{({6-[4-(methylsulfinyl)phenyl]-3-

30  pyridinylloxyYmethyl]-1-piperidinecarboxylate (Example 173, 370 mg) was subjected
to Chiral HPLC fcolumn: Chiralpak AS-H, column mobile phase: 65% COz 35%
MeQH (1 mL/min), pressure 140 bar, temperature 40 °C, 215 nm] analysis and then
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Step 3: A mxture of 1-nethylethyl

4- ([ (4- bronmophenyl ) am no] car bony1} - 1-

pi perioeoieear boxyl ate (596 ng, 1.61 mol), PCT/US2007/086434
[ 2-fl uoro-4-(nethylthio)phenyl]boronic acid (prepared

as I%egsermltegﬂ«@%« @;tner @ﬁdn‘t‘@m§¥nﬁlﬂaetﬁle%om§hﬁ9 @Q as
N> ool T g Wi Foyst e b ot 7S LBy ey P gess. 1 ‘e3 (b0

over nstegthdchemisey whasdasigeedasAleinidio g@ﬁ anklydis.wat er, and
extract ed with EtOAc. The organics were dried over
MpSH4, filtered, and he fi Itrate was concentr at ed.

The c'lr‘;’EMB’ 1756 S)-1 gﬁgl‘f‘ﬂﬁ etmisiinybghemii?-on a
si | i cRY"gd }BBY)WY crgiega I#e0Ac/ hexanes,

foll owed by purifi catr on by reverse-phase preparative
HPLC usp ng CH3CN: H20 gradient (10:90 to 100:0) with

0. 05% J%Aag a nodifier to give 410 ng 30(59% of

1- net hyl 4 | 44({6-12-fl uoro-4-(nethylthio)phenyll-3-
pyri di nyl FEmyogar bonyl ] - 1- pi peri di necar boxyl ate as a
yel | ow sol i d. N1k R(4Q0 MHz, CDCI3): S 9.03 (bs,
1H), 7.90-7.83 (m°1 7%(t 1H, J = 8.2 Hz),
7.67-7.59 (m 1H), 7.4 dnd’ f’_ 7.6 Hz, Jb = 3.0
Hz)713(dd 1HJa=8<4 =17Hz)703

\(]dg 6T1r; rp&ejamc gjlfg)grde41 mgthglﬁﬁhylﬂ{ﬁ [&n@yﬁ;u%@yl)&:ﬁerﬁr&%
2 17 0- @riBibyYoRy)matHy]-1-Ripbrldi{esarbdhf)ate @Exapld 183 3{0mgRkds, subjected

(1Eg|0) to%}rr}rgiﬁ écm %h%a’r&ﬂ Afr-r co'g.r/gr %né‘ﬁ) el c0,: 35%
4- [ ( {¥ePB (¥ mieim-rregeHist M) Ibﬁhreﬁpsﬁﬁrﬁ%/%/‘] °032%'»'wmbﬁrﬁ5r§*rs anf then
no) megdpiidation td gk RRS (RHNG Y andraxibral hd thQ2oiMBound 999 myyasas

repar S a | |.ow [jd f 1 rrethlehl

DL aSte e St Rt R i T o] A iy FEeh ofbBeat, The ()

) ¢ar b@hﬁylmqespreq@hmistrmmagmww@t"etrq\4@ amjys'So 95

mml) 1MBH3 THF (2.85 ni, 285 mol ) and 10 THF (5
manner sim| ar t n;pulf 172, Ste

e -2- (RSP sthyl)-
(e T'?"QXB‘}] 0 B0 g g oy m(ﬁg&gﬁﬁm)

7647(;36(m 1H), 7.35(d, 1H J = 9.1 Hz), 7.11 (d,

1H, J 82 Hz), 7.01 (d, 1H, J = 11.8 Hz),

4. 95- 4783 1H), 4.24-4.08 (m 2H), 3.08(d, 2H, J=

: , R ABA2%60 (m 2H), 2.50 (d, 3H, J = 2.1 Hz),
1.85-1.70 [m 1.32-1.09 (m 8H); LRVS (ESI), nfz
15418 (M+H). p3so itI e conmpound (38 ng, 35%
was prepared as a tan dN rom 1- net hyl et hyl

44({ 6- [2f|uoro4(rrethy|t enyl] - 3-pyridi nyllamn
opgret hyl ] - 1- pi peri di necarBd)kyI ate (100 ny, 0.24

Mol ) giefh ﬁ&&@&momgs%@rlngZ?@2%goﬁ] & %u&fbh II\/Ir-IIZa

(rr%gln géne?r{:yirplgo)g@ng@pqqmc EEPH (pr:gegar?d as qqu(amele jﬁ‘t d\lterfppve fynihesrs
2. 4 Hgipp 2,/541g, Cdd mmbhy, 2M BE,C8; 24 i8zmL) I (PPH,), 8141, )12 mmo!) and

7 SRl el 4 8 i

3 2!_3_5 &) oo .- B}g)rea@orggagal@yeq m::ogq.tg room tgr@pq_ratp(ga E(nﬁ\]strrred

ggDEx dvefight. LrhkMiktite widdilubd WM diERrdmetidg (380 )Mhbwater (200
a

- Met hgr;n )e%nﬂ)?P rj'edforz’ioﬁﬂph Iiedr(eg%t iop wgsyﬂ'edfnd the solids were rinsed with
pi peri di nyl } met hypoxyl - 244- (et hyl sul f onypphenyl i pyrid
ine trifluoroacetate O0O-N Step 1: Methanesul f onyl
chloride (224 pL, 2.89 mmml) ygs added to a m xture of
1,1-

lute




30di net hyl et hyl

4- (hydroxynet hyl ) - 1- pi peri di necar boxyl ate (519 ny,

2. WD 20980070692 t ri et hyl am ne (504 pL, 3.62 mmol PCTARY67/086434
CH2A 2 (10 nL) at 0O C. The m xture stirred at ambient

;enge{héﬁ(ctﬂﬁrﬁ%ﬁégk ahd th;e gﬁoﬁ%éj ?rit\;iﬁ%é@é?ﬂé%% rd%l%g)meg%h&pThe
ol ) SOTEREE RISERG F’&@F‘ﬁéﬂ‘ﬁ{ﬂ‘j %ﬁ‘{d/‘f"‘]ﬂb{ﬁ '55%‘?'%?%{?%0& "?'3-. 9pfighen the
7. 35 vmzwlligyer waschboibt Naad @eaftbarniithe pHhwidysid tort) wikas
treat (%qcé%rgtg %P]%&)EE mé%gdgggtﬁgm&tulf]@wgs?ﬁqﬂ@@*o) 1 ﬁngwdtt}tbe

ate at

m xt ure was c over ni e react I on was
t reat f@ﬁJ'WgtPFPC@d%fP Voo elpctedbyAfaliPn BRiOYashippIidried to give
0. 26952 §)g F0%yoIE--fletrd-av@arthiead)stebnal-3-pRHdinoMediicybide as a pale

T ooy i SNk e CRIcE SBne d i 3T U ARG .

Wi th & BACT &9 (Howe, ok = Bz e BGHELTE2 (bey B), WaibT- o7 (m 1H), 6.98
extr atg&eﬁh WLy, Eﬁ%&@hﬁz QOJE‘DA ’ftﬁ(ﬂw Of)818b %, thya@taaﬁ) 3.14-

d d
e a0y ST MR el and, sancentnal gy eI he ony
an i CESOLQB&(nIn 2HT herr e, VETYP hnddMs (ES)emimald3 (M+H).

co | egtog. aWRRNEH: ) fahdedi0th A l-trd] rll‘?giﬁﬁﬁﬂwgfn&hyi

filtrates were co

tan soethanegiionalp GsenalasipsimErowaEHEePY. LA & rld6 Marletii2-
ont 0 fRuor2(ntktrFithib)pRer§PBWoMtinoMdedthioAde @F.8getrswhihdl), boldered

fs(g% NE%%%%%%g&%% h&g% g%] r’nmfoglarl\oo Wdirggthafc/)?mlvaeng c'i_g %%’.?was
6- [ 4-roenbahigdlly stirfed rapdl hestedat 8D *Q upder pitipgrnl for(48. 3 6 hg reaptimywas
as a dukd %Jérmﬁent ﬂe%pzaﬁ,r%bm%a oJub G Water (2909 dnhi @1IdARAID stand

trituration step were conce ted pyL

chr onfﬁi%)dP’Bpi %S%'@gé% I @Tﬁe‘ﬁvg\‘ %‘Aor{“lr)oxepta"e (500
pr ovi rdi) aad dir-tiieita laffgd Q{ﬂi}ftﬂonﬁ-@(rﬂétﬁylth[bmmﬂér -EN[3-{-redttlylethyl)-
S§o a iié‘aggéﬁé zglrs-yeﬁtf@ré’fﬁmglﬂﬁetﬁﬁ)%yy]wnﬁﬂe [ §1'989%S EOMight tan
(rret BAigul f onyl ) phenyl]-3-pyridinol (602 nmy, 2.41

Mol ) stef<E:COR t(né Gémptlind 083, T vas prdpabdd ab 2vhitd polid ok 2-[2-

was Stirr it raed
ot b nety e BT Btk DBAI AL 6 0B E0R4

wer e mﬁ“é'dwbwwnwg’mdmef Gprqpéieédis ing¥tep 2.H88 Bi 3R mane). vls H:0:
C@J]Ce(ﬁé)r@{ &, 415'&%&Yéﬁ@ﬂ,19f,@,§,@%xé1@§ro%rb;fdn@ld4dlymu in a manner

chromato on_a si in 7
g ke Dathl 1@@53%93% @@%A‘ﬂlg?cﬁéli) 9838 . P8 Ha),
di metéhyd @URyD = 7.8 Hz), 7.77 (dd, TH, Ja = 8.7 Hz, Jp = 1.9 Hz), 7.50 (dd, 1H, Jy =

" 1({1%[@14 0EL Ryl f@f@dhﬂhfryéinif R JQEYHBLYo 1),

ecar
1H Nl\ﬂi?ﬂd)@)wﬁt' 33, 2, JS 6¢2 A7), 3-353-00 gm2H). &8 dsqrdet, 1H. J =
25y J7.oHB), B741%) 3182962008 (m24H), 206-1.80 m,HH), 1.52-B20 (f 2H), 1.27

1H, J .=.8.8 o 2l-4.11 (m 2H),

3. 95((8’,5"214,"ﬁ%@:&R@éSéﬁ%W&%,(ﬁﬁﬁy 2.82-2.67(m 2H),
2.08-1.96 (m 1H), 1.87-1.77 (m 2H), 1.46 (s, 9H),

1. 38-ghaplbid 197; ¢RM2-[2LDGo :QI%MKWG{QQ&GD
4: 4Nnﬁeihvl)l¥2i?€){a@maﬁﬁfﬁ§erml} okyQpyidiaext ur e
o5 1, 1-di rrethyfet hyl 4-

[ ({614- (nethylsulfonyl)phenyll 3-pyridinyl } oxy) net hyl ]
-1- Pi Peri di necar boxyl ate (462 ng, 1.03 mml) in

1, 4-di oxane (10 nlL) at anbient tenperature. The

m xture was stirred at anbi ent tenperature overnight.
The m xture was charged with additional 4N HCl in
1,4-dioxane (1 nL), and stirrgg at anbient tenperature
overnight. The 35 m xture was then charged with TFA (2
m.), and stirred at anbient tenperature for 4



h. The m xture was concentrated, diluted with water,
basified with saturated NaHCO3, and extracted with

Et ®/Ac2008MR®92Dr gani cs were dried over M504, fiACHaIS27/086434
and the filtrate was concentrated. The crude product
was purg fied by reverse-phase preparative HPLC using
CH3CN: R0 gradient (5:95 to 75:25) with 0.05% TFA as a
nodi f i%er gi ve 107 ng (23% of

244- (met hywlsul 4 yl)phenyl] 54(4-

pi peri di nyt me
white solid. 1K NN ' MHz, 5DMSO-d6): 8 8.59-8.50
(m 1H), 8.44 (d, 1H, 8.28 (d, 2H, J =

8.6 Hz), 8.08 (d, 1H, J W) 8.00 (d, 2H, J =

8.6 Hz), 7.55 (dd, 1H, J9 .8 Hz, ib =3.0 Hz), 4.04
(d, 2the rdcm.cﬁsu&owe)z-[za‘luér@ ﬁn%ﬁ‘ykumny%bﬁany@@;ﬁn@[&ﬁ-aid)hylethyl)

3 OO §2§§x¥g&6]2%%—4 Q rld'"ylﬂﬂfgm%)rél@ﬂ y'ﬁ%l n? ior%p&u'?ed(a'@lm_&@mpleWS

St ep ®5 mg) Bas yubjrctedite €hi(zb0PAC B:otBrrnLChu:alpamSﬂrhgwmma@bﬂe
Sdf"fd%*%gﬂﬁg‘("%zt oA %%ﬁg&ﬁg%%%@%t% @n/u 6 .:Qe@n.% 1(4@ b4
o xt irariaren B, 2 i Gt Nesapardia s T ModE o 1)
t hen ahaticgyeds. Wihe Iutlaccsmioumd 62 mgh was isolated as an off-white solid with Tr
3-(1- t .

( )&ﬁ?ﬁg Ln%t ('ﬂéé QI i%ug%ﬁ“k) lﬂl,@@g ??ér&&uéegst%tgbdglr@rg{s}%gas gsagned by
tenpe&%WU?ECP@Faﬁﬁﬁ The n1xture was cooled to 0 C,

amg was charged dropwi se with 48% HBr (1.8 nL, 4.65
nmol )

S stirred,a
and t xam ;%fl Hiors gﬁfﬁlr% Qergl] {12 ’[T;g?ure
was c

t hen stlrred at anblent tenperature for 10 mn. The
organié% were separated, dried over MgSO4, filtered,
and t rirate was concentrated. The crude product
was puri fli egd by, _chromat ography on a silica gel colum
using O tol 15W EjO0Ac/ hexane to give 1.079 (74% of

5- br onp- 3-F 1-N2&1w yl)-1, 2, 4 thladlazole as a
golden oil. 1H NNR’?Zt§tE+E 53.29 (septet,

1H, J 6.9 Hz), 1.37 d 6 9 Hz); LRVMS (ESI),
m z 207/209 (MtH) . Step 707¢N ture of

244 hyl | | d
R AL B B LA YR R0
5 br o‘h214 Bvxa(d]azméi Yilyd- epéryiin)(l-}rmetﬂyl)daxy}mnalde frertaced(a$8n Fxpmple 176,
0.23 1530) %b?c%ﬁ't@%%%é@c %@nﬂtcmg é)@g Agfﬂ ):o!@rﬂﬁi mobile
roet

1, 2- mcm Estirre heat ed at
r ef | BHaFHE5% P2 3530 %é\"?{?'it%%ec'v@@ <%61Hé'!é??t pregsdte 149 bar
cr udeeppadiuct 30Was2q0un) khagbisandiienases@ratipnas give two (R and S)

pg@ Pa n%Hmnﬁerso %gﬁ%ﬁg%@yr@ ﬂvgg |s&%t%9 la? Eﬂ %@ﬁlte S%hJ Rith Tr

(19% ofdfi 69 Fén (spaoné elbtingreakd The (Asbesiyte v\tﬁiep@eﬁvﬂtwwas @ssigned
NVR ( iMiEvCERRAIR)s. 58.49 (d, 1H, J = 2.6 Hz),
8.13-8.06(m 2H), 8.06-7.99(m 2H), 7.76 (d, 1H J =

8.8 Hz), 7.39 (dd, 1H, Ja = 8.8 30Hz, Lib = 2.6 Hz),

4. 06-Bxagnple 179: 4R)-5-(3-371-Blethyletiny!)- RRij-ox8diazbl-3-y19%- ( m

48y , pipgBlinplothybhoxylr-4- (meﬁwlsylfgwl)qlmnyum)ndsqe 65- 1. 50

(m 2H), 1.31 (d, 6H, J = 6.9 Hz); LRVS (ESI), mz 473

( MtH) .
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Exanpl e 183:

2-12- Fl uor o- 4- (et hyl sul f onyl ) pheny11-54({1-13-(1-neth
y | oidpgés)o70692 PCT/US2007/086434
351, 2, 4-t hi adi azol - 5-y1] - 4- pi peri di nyl } met hypoxy] pyri d

I ne SN Step 1. A mixture of 4-piperidinyl methanol
(115 ngf 1 mml), 5- brono- 3-(1-

met hylet , 4-t hi adi azol e (Exanple 182, Step 6,
207 ny, \trlethylamne(o 42 nmL, 3 mmol) and
CH2A 2 (3 ) s stlrred at ambi ent tenperature
overni ght . mcxt S char ged with additional

stirred at anbient tenper or 3 h. The m xture
was charged with water, Next racted with CH2A 2. The
or ganﬂ%srac\,@ﬁﬁoesﬁ&i@éjs M G8- (1'V|Q§%eth§l} { b Qfoﬁgdiaz%pﬂyl}he

filtrate was concentrate

R T K e e e e
usi ng17Q, 29 rig)%ebBOjdEHACTRIrl iPYC Yelutmd ChitaldebBIA, alumn mobile
{1 [3%%% B0% G021 205 B0% MeOR: 20% CHOI (2 miimin. prossgre 140 bar

10nmet i azo p| perl | ny
t han oﬂema%r a%lf “Geb%1n] analysingns “EWPWF&O 8 )
23288%‘%”%%&@ T2h3h'|)ie cé’rr(i)pﬁ;ﬂm( @5 mifyhwad isslated 3 thlZs)é)hd with Tr of 11.15

. - o . { . = S~
1. 90- Ta.ngﬁftrﬁrlntl%;_é;gdk& 3@@_%&" %%?‘[r]n% sﬁ%b!&lhirﬂlitﬁl_ \%Sfbs's_’é%ﬁd bg'»_ﬂbb;mltlo
LRVS Y&Sehalysiet z 242 (M+rH). Step 2: Met hanesul f onyl

chy ori de (54 gL, 0.69 mmmol) was added dropwi se to a
1530Iut|on

4- pi peri di nyl met hanol \? 5 nmol ) and was
a

{1-[ 3" g@ﬂ {iis 1'2"9 oy Wyﬂ'%l perid
i nyl } ¥ s"' ) TEVIRYmE | ani ne
(0.102I , O73mm|)|nC|—|2CIZ(5m_) at 0 C. The
m'xtur“‘é stirred at 0 Cfor 1 h, washed with water,

and the | were concentrated. The resulting
crude materlak s charged with 6-brono-3-pyridinol
(115 ng, O0.66 (184 ng, 1.32 nmmol ), DWF (3
m.), and then stlrred t.N20 Csovernight. The m xture
was charged with water, an acted with CH2a2. The
organi cs were dried over M{9O4, filtered, and the

filtragd o %@,ﬁc GROGENSF fﬂt 18- mzmaerhmm 4%9&1%1 53

purl fre rever se- ase arati ve usi n
cﬁ@cr\P'Pw'ng'}faﬂm@ﬁwhzﬁr(r@?jhw%'f'mwheijﬂw"tﬂﬁe6”?}??6/8 AN Bample
a nodif, 290 rhg) viHis\sabjdcled BTh(rASRLCGbolznn: Chiralcel OJ-H, column mobile

b 5-

ok k4 BN cdodd s el ok
sol i diemppraiurd8Q o a5\ anglpy @)d thep S@p@@thruo gwtwoa(&aﬂs Sh
HZ) dnadtlorkdls. e titid comp?ouﬁd t8)mg) Wad Rolatdd a térH;ond &mﬂr&;ﬁfz 11

2% FE”(S%COE%‘SE@“EG"?{]“& Q‘?—& ggg b’é%‘%%%‘i“&f"'s Has 355—9“%"‘ By Ab
Hz), ®itiBYCR.2p8lysisn 1H) 2.00-1.90(m 2H), 1.60-1.40(m
2H) 1. 30(d 6H J = 9 Hz) LRV (ESI), mz 397/399

2 br oﬁiﬁﬁ"ﬁi 1431 Ethﬁfﬁf'}igzﬁ é(i Afjuore (arefﬂ*msaks?'yi)ahe@ﬂﬂ

_ pyrldln mlno) eth iperidi rbo
25
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pi peri di nyl } met hypoxy] pyridi ne (125 ng, 0.31 mmol),
[2-fluoro-4- (nethylsul fonyl)phenyl] boronic acid (69
ngwos@areel ), 2M Na2COB (2 nl) and Pd( PPh3)PETUS2007486434
ng, 0.031 mml) in DME (4 nL) was stirred at 80 C
overni ght. The mi xture was charged wi th additional
[2-fl qu"o 4- (et hyl sul f onyl ) phenyl ] boronic acid (69
ny, 0731 ) and Pd(PPh3)2C12(22 ng, 0.031 nmol),

and was t 5 80 C overnight. The m xture was
charged wigh and_extracted with EtOAc. The
organi cs were i oferyMgSH, filtered, and the
filtrate was concentr N\(¥1D crude product was

purified by reverse-phase preparative HPLC using
CH3CN: H20 gradient (10:90 to 100:0) with 0.05% TFA as
a nodsiép ensdpmpglichiprdi®matg ((.28949 tolubnd, B miLi 53 mmolp wpoedrigd

as awg\h?jsevm%ﬁx@glo{rgp,p%ﬁdgl}! &x%%)acM%’S?cgmﬂ%l ) afi@soathim

7 86 h;ydrpg[d? (A4 QH)‘IO mynoﬁ@n ‘c@tgr (2§_pqL) gta'amblegt fgmp&ra?u R, The fnixjure
Hzs , wash8reédisl ambldnt d@peraBreloviinight. . The aguédu® pidag was separated

530 S Yool g gl

( m 2H’h EtQAQ@nd the omqmcg weregirigd pyey MoBRiviitgredsnd thefiliraiggvas

(5 NF'('D{cfn%es’i.Eél R el 9|5%) of ‘1-{[(1-ngethylethyl)oxy]carbonyl}-4—

- e

pi peri?'%ﬁnﬁsv%aﬁwwyaf's L bigsdirery BBy GRtehs fep et
| ah ne1ty J& 6.DHz)20 %t epzla, J N9 Kay e 9T2f76 iyl 2H)h2.68-R 48 (r(.11.H8, 2.00-
d| o ﬁatﬁg{?ﬁ} ) 798S53H059), 4 91 By, BLXS LB S 1%, LRME (ESI), miz 214 (M-H).

4-( hy%FPI@%y'inPéPth)ﬂ?t)Wlf {[54-preroahanslasrinrisaytonylts 1 pipetdingcarboxylpte
nTTDl ) (11a6l eszh«y)lu@@pf’@aﬁea .aé afhite 2dkid FroMMBIT)J, (4.28 ¢, CHBChRo),

Th o nq l){i%ph?pgle&)g ﬁ ég'm’it V\@{n'gl 1?{3,1 at th&leﬁ%ﬁ )%}c&rbgngl}-zi—
dns ed)lmrldlnefmysmllc akidl(2 er&HmmaiPMh@5ml) epdg-erofess-pyridinamine

concentziat afks dien rneaﬁﬁéaﬁdeﬂgmraesd g&é&]pwaﬁ'ﬂ&eb ar'gadm{4ob MHz,
6- br ohp- -ggrldlno

2.6 SRGH) £ SBRE. (807 1T FebBTL 16 bt eog T 7 @ 1k,
over n(ugbt? HzThesmbegtmy @.90dspeaaHed =16 HEXBI.ZNd, 2H, J; = 2.4 Hz, J,

L eTPeL Rl 2 2 RS 2Rk 420 Csﬁgiﬁ AN 1 BEAPA AL €5 iz, 1.80-1.66

over ni ght . ure vvas vat er
s9 r r d 2H). 12314, Shi J £ 8t dRM%e rmE 3ﬁ0/371'3f1@"+r*§sul ti ng

tan pgep b infiuPe YrSméthyibtey adi4- B@&B@ﬁbn%drﬁind]@i*kﬁfnyl} and

ehr ondeBEPaEy RS - Tl ok i ie-L el pporyproni

MeOH/ M@ﬂe@amd aginiexatp@ 1@1(M@Wh@fsymhgswj|S|t@t2n90(é[n|y1 61 mmol),

4 {[ (9 F’ Tz 12 mg 0 16 mmol) 2M Na,CO; (2 mL) and DIVIE (6 mL) was stirred
r|d|n ox g gerldlnecﬁrboxy 3 F
V\ﬁ?t eat &veralﬁlat @“W yag charged with water,"and extracied with EtOAc.

The organlcs were dned over MgS0,, filtered, and the filtrate was concentrated. The
crude product was purified by chromatography on a sifica gel column using 0 to 70%
EtOAc/hexanes, followed by purification by reverse-phase preparative HPLC using
CHsCN:H,0 gradient {10:90 to 100:0) with 0.05% TFA as a modifier to give 410 mg
30 (59%) of 1-methylethy! 4-[({6-[2-fluoro-4-{methylthio)phenyl}-3-
pyridinyl}amino)carbonyl]- 1-piperidinecarboxylate as a yellow solid. '"H NMR (400
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di met hyl et hyl

4-{[ (6-brono- 3-pyridi nyl)oxy] met hyll-1-pi peri di necarbo
xywarzeostobme2 cont ai ned i npurities. The i npur e PCAUSHIOTREE434
repurlfled by chromat ography on a silica gel colum

USI NG :c%c% A%%%QA‘W (262 daqmaiMer 7o & @1, (344 naf 7.67-7.59

tie. (m B S7 (3 T 7iHy e e 743 o Sk Hosc) 7
| at e a8, B8 8f11-w\lag 4 £ QSHJ: iJgl= Whi ey, 45t (bdplet CioN U &isreidz) 4. 27 4.09

17 /36 ”Bﬂ?z?%}f; 7347 EMQ ﬁ’QﬁW 1171 13& ;k@%ﬁ édjc_[rh%h'bé 80-
-y $&(m, 20), £.23 (dJ, 6Hzy = 6.2.Hel LRMS (BBI). nyz432
3 80(§ep ZH»Méthyretﬁyl 3- i(t{él Jiu@ro%kthy&’fhb)phbnﬁ] Q%;r‘ﬂfildy'ﬁz)mmo)me’thyl}

&p'e%*d%ea%bq%te 1 g i) r%ﬁ’ffpaf?ﬁz 5 i saye WMS
St eIO rdethylethgl A{{F-2 mﬁrofﬂ{ﬂeﬂwﬁm@blmw-&nyﬂc)rwmw parberothic
aC| d %&%’ng&rb vidte [D “1 0bs %mol)oﬁjM'EﬂS H'er?é §5’Jn!. 2.85 mmol) and

ny atE‘":((;rE?rgS ina rylarpﬂ%ﬁlwiar%ﬁg%( Yl et Eéﬂ% B_g x‘%@ort Itr@!t :29?’? QI{/I%?-I
ol ) THOME (s&6. "AINVR@do ?/MZNBQCIQBS §.55 (ﬁs) 1HYER7 B TH,el0: B0 Hz),

80 C ht r ed, t e

Comper SEtpb B R, PO VB BTy o 1m -
Et 20. 11Thidz)ot-gfahB2 Gn,iED).et. 4. @&j(rfwb!? 3IOQ$®2H § rI5t1é1|?éc? 80-2.60 (m,
and the 354 {f i, YRS HEPNBSALD 1T£?231 BGILHE B, LRIVESES), m/z
was further extracted with 15 The

clpa ¥8MiHkt s were conbi ned mnth the Et 20 extracts,

dr i edstey BIThiE molihd @B eth, 3Ek)dvasipeepirddtas attan m@from1

Concelﬂ%téﬁ&ﬁﬂﬁ (Ié‘@ fobldR Rt %@Ehé@@ﬁ; 3$%dérlfy|}§9m%eth{n 1-

chronma

MeOH/ m@rzcarb%v'ﬁt@w@ sy Oﬂéﬂ% MCFP%@?HW P- P%WUPPHZ‘:‘Z
The r Gﬁmﬂﬂnbﬁnéﬁgtmrmtt@ﬂamplemdstebe hmmr(z;dommmcnm[ ®8.25

coanI?g‘t e P&%%nﬁeﬁt{l-g %Jﬁz)gjz Y§ab0f, "B= 6384 1. ¥ 1.8 Ha),
20{ T WEEY S011h. GHYIGSHERYIH] ¥ 5 He.cls Fi217 sty FPeSenpet] 1H, 51 6.2
peri dﬂig% @9’%)%‘1% 60 6\9595 fogowhisi@, §m h@o 170i(®, 3H), 1.30-

mat er | NOr i npurity whi was carrled
on t ol- 1% ﬁ@)«tLRA’lSéES‘)IMZWN{%o MHz, CDCI 3): 68.41
,1HJ—27HZ 814(d 2HJ—84HZ 8.01

J - E} {é’) :ﬁ;l%e% 75{%3‘[3-(1 r%ésgﬁ]gkﬂ‘; ﬂ“adk? b?)y% vﬁ%@ﬁruogélcetate

2 10 1(96(m 251H), 1. 84(d 2H, J= 12 82 Hz) 1.46 (s,
-4.21 (m 2H); LRMS (ESI), mz 447 (MtH).

Step3/: ’ (2 nm.) was added to a solution of

1, 1- di met ety 44({644

(nethylsulfon“l nhe < 3-pyridi nyl } oxy) met hyl] - 1- pi pe

rldlnecFa oxyIae‘??O , 1.58 mml) in CHRd 2 (50

nm.) atF nt tenper Ne. -N[he/mi xture was stirred at

anmbi ent 130 tenperature ovekn¥ght\. The m xture was

concentrated, and the cr uden%roduct was purified by

chr onsiepdr Melhynaifdysdhloriga(2gelL, mwnmomwamded toma rhRfwe of 1,1-

2
gﬁ% (%%ﬁ% tg{lll aéﬁg?nq%th 631 @pg uzezfarbox Iate meo)z
] pyr i diehwamige éﬁomn%ﬁ%@moa ang |G 1@4‘@08 Tﬂ]@ﬂ;@“lﬂ"@)s irred
58. 44at(a%ble1aﬂemﬂeratu?e 18r fﬁ)and&ta@&eﬁ@onc@h‘irateh =" 8.6 Hz) ,
8.08 (d, 1H, Hz), 8.00 (d, 2H, J = 8.6 Hz),
7.55 (dd, 1H, Ja—88Hz 35J0 = 3.0 Hz), 4.04 (d
2H, J = 6.2 Hz), 3.40-3.25 (mgeH), 3.25 (s, 3H),
3.01-2.83 (m




2H), 2.22-2.02 (m 1H), 2.00-1.90 (m 2H), 1.60-1.37

(m 2H); LRMS (ESI), mz 347 (MtH). Step 4:

4- Wiotoespheey| chl ori docarbonate (268 ng, 1. 3FGHHSRONT086434
was added to a mi xture of

2-[ 4-&pedhx bl b QWB&)H’IB%E%IMhné'({ g, BB hSl), ny| met hypox

ﬂ)p%&g?%gtﬁyiéifﬁwpljeqylﬂpomcg ( ﬂ)grﬁ_%s guﬁol&%iﬂ 2&%2881 (Jg mL) in

t enpebiF (rsenl) Wae traatud w]tl'ePdKElﬁPl%)g (®.820g, &t 74ambélpard the mixture was
t emoeﬁe% o ?s@ 680\,%9154?14& he rgfngor‘?\gﬁgzl%{erd%tﬁ daaifsds éamyst
produc

SI 5 i c@dgleﬂppbdd G%Qt%Wn’@mQ')? a5 %@W%&%’éf‘&gt X158 V3§

g 670/%he?éfed"a%t 80 40 QRhRghy | Tl'é4€zi(ﬁér4was allowed to cool to room temperature
nmet Sul rlain

i SRV ON b ard P L BMIRE PG B B

Mz, EIDBb3)he @ebited panit prctrawsweze driegipyer MuSDs, flgred apg

= 9 2diédntradd 1fnd l‘ésult%'d restue vids reigd wittPMOBH GHd cadidd id africe

1Q1 5- Laa)ttg OTTH?S”&'PQJ preglp@%e tvas oﬁﬁ;’cec? Washgag T”tﬁE?%d N%Bh—léang abglned
(m  4aid theSilfeDwd8 cémbinelitgnd st @ibie 2 Tibrefuting1a) solid was dissolved
2. 04-; &5 hﬁéBHééﬁQOl ahd %’%déd 3o &9P0 &E&oa dolBMR, »(nﬁ§l Was dHit&d with 1

512 razi ne
L e B e sior 3 o e S SHNgo g1 Br B Pt

[ ({ 64&0(@@6 [ytthyk ooyl phbesllyriding Y. Balg, 12016) axy janebiiny | |
er ! %berﬁﬁ%r?ﬁéx rP% edl-ﬁf?ﬁure[{gn stgp §8re@$ﬁée)1trét9d and punfled by

vvas s@hrw@@grmhyaﬁ@5%Meqwﬁﬁé}lmvevr?@ B0 &0 PIPYitH addmﬁ@a‘ Dfoduct

m gt E(oemvga@s% BasrangeIdyiak A @i i onal et hanol ( ?lo )

an rre ux

o 1 Sn A T ettt Bt Sod wah RS vih 6F

t enpe(natthytselfarykphendlHi-pyridine (602 r2et viarsolp Kee@n(fpamadt-8mmol),
?w n;%émp (FIVRE9&H Wistdhréd élt 96t @H\I(Qﬁér@l i‘h@ﬁgztu'}é:’wé%?&h%amh

he mXxture was stirred nt, te
f or piupir. o] pipdes Wineag: 14 paace RO TS oo, ano

t he f thkfitrateavas@snoenintantThaticade padgitwas Barflietrty €198 toghphy on

44({ 6§'é“|: a}”@ n‘?rt{L %]% f; phve E)Gfslcf?r%xanes 1o give 462 ma (43%) of 1,1-

pyri df Ay pi peri di necar bohydrazide. as ah

of f - mmqe@ylgﬂwuﬂ({ﬁi mgtispimgesr3-rylpptpretyt 143
( Qs 1E1penhmeca?ebo‘9<yl|a%)as aR o vhitsl solid HH NMR (400 BHAz LDCB): ©6.45 (bs.,

6 7.

O s B ko . e oo
: 03 B, O2), {.A7-4A )M, ZH)SU9H (d, 2K K = §11 Hz)33.08 (2 JH), 282,674, 2H),
4 m
1 79 0%47} éﬁ(rﬁ )”3 %725%7 &n7r ()2@?(1336%% |—9|§Lm1LéF§||\_/’E20 (m s2H) LRMS (ESH),

405 (a7 (B¢l 6: TBTU (279 ny, 0.87 mol) and HOBT

(26 NBtepQ: 4V HCTBH U-dixaR: @deleavat added3®aimitture of Df-dimethylethyl 4-
gl' r‘;gﬂf{s‘ JQ %ﬁ%ieqlfgnr@ﬁﬁeQ(!%? };g@ir&f{m ﬁeérg/ﬁ 1r[g%ri21inecafﬁ\%yl?tg (462
m.) atngah@ﬁ amol) indiwbdiptana () mipkas ambigptderapegaires The misravas

ah”b' e@ﬁrrefd%mﬁ&éﬂt ng)efa@lfre SR THORixtredal GhaMy@d with additional
charg

(ot DN POrFDBHER Y. Sl SJPPU AIoGKTREENGA o gt e

r i3_d| nem“bwhytli_emzhaltfad(mtﬁ JFA2 mD), 8i7d $t1_1mu Bt arshient merature for 4
\f\; 'S rrgdrad maii G54 coh &RSEAL LB AHSHREO Bhsificd Mith BhisialuNaHCO;,

and extracted with EtOAc. The organics were dried over MgSQO,, filtered, and the
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35charged wth water and set at anbient tenperature
overnight. The resulting tan precipitate was filtered,
wawioeswruste wat er, and dried in a vacuum ove®RCHLHSHOT86434
350 nmg (85% of

N' - ( Fnehd Mé d&ﬁ%ﬁ&t@& 1'}heAt:rlﬂcfe {%ﬂc WMWY FaBskbRhrny 1

L it L A R LT Stk a0 NI o

1H, Jﬁod]fLeBtoPQi\l)a108n|@4231/p of B[4-(msthyBuBoriviidhen8l-B4-d, 1H,

J_ 1. ;@o gﬂé}%m&?ﬁﬁ&gpﬂ%g éﬂ}llggrgac%%er%% \g d%%ﬁ’d ‘rlHMRJ(zro@Mﬁz
A TS0 805 $89-5 50 [0k, B (Gt 4H)2 S HRIY 6, 2i3rd 5.6 M),

% 83 o8/, ((HW-%‘BHzﬂSédd(@ﬁ?MﬂﬁHiH?sd (G2, 61,8/, EB)8 Hz, Jp= 3.0
gl 2l o7ud% b s (Mairdasd g ileb B oo
(M+H)2 16S. @Q)(n? A H\ 20851 Q0r (@0, BIF), 1.56-1.40 (m, 2H); LRMS (ESI), m/z 347 (M+H).
AT (QSth% I?Jél nﬁﬂ@%lkB%{ﬁﬁﬂnthla@&gde s)eﬂ@gﬂb!édssed
- peridj ne?_ar bo drazN q_

(1075 qujtloroofé‘;p mﬁ; A}g Y[% ramBl Q(agetone {30 mL) at 0 °Cunder he
10nethigienisrsyiredlat amdichiterapatdredonttosip ednaahergld ditda selition

fi de] #

tol u enékfﬁﬁﬁﬁgﬁ‘%? 2‘%49185%5 - %%%rr{eégr 807 ﬁ%o%&oﬁ:ﬂg mL), and

mi xt atisedaiambist f@@p@retumfer b'm Thedhisiereayasrcgolgihtg 0 °C. and was
conc Qﬂﬂaf 3@ 8dpWie ity 4635 BiBr (T %L‘ T4Lﬁ$emﬁtﬁlp die imisiérs was stimed at
T
a_nodiithiveater { Bl0Indiedd B @alid MLy mqn@hrrwtﬁ@b@ntst@nmatg@ for 10

ég PrgiRafRd 6%&16@'% S R RGNS s, athe Q! ard B OMrdi®was

05% TFA as a nod
 Dovsdonsenirhieds 1ia %uq?mawws&g'ﬂ%dﬁax chmBlofaay 91 g oo
(400 dedznn SBED3) 15% EOI/HedaneTbigivd 187 2 (B%DF 5-bBMDE3-8: 10

8556 m"%mw%mgﬁx %Q’tm%::%'zolﬁ a3 ag Ig {%g H ﬁMngggi‘ %DCL% 3.29
3. 97 (peptet2tH, JF &9 B2)01.BE{d, 613, S3%6.8 Hz) LRMS (BHY). m"%zQYéZO@éM*H)
3H), GRedp A(rh&ture%’ﬁ)z [4?&%@#&&)&“&3{@5& (4-plbefidinydmétiyloRIpyridine

(Zm Lyt 29%% & (18 fsbo, .23 mppal, 5 rméﬂ?‘?étplylyfﬁithuadsazole (48

4- 1({iBs, [ﬁ)—%ﬂfmhgi) {rigthiylainie(0.998 fbr&ohelngrid]1.3dichloroethane (3 mL) was
pi@' ' détlm;‘nlé %méilhlx & Ph, F%xﬁﬁ |tl“@I rﬂ%%@%@é&h&h@ated FheQrude
rom ne v% WE Sﬂ

dr opvﬁrg‘@c{ waspugtiad Ry r%\ﬁzr«:@fphase preparatl HELC usmg 3CN:H;0 gradient
1- met By ITGto(mEiOWit!‘t 039} DEA 28 8 encbifierlid give 28 m§ (1B of theritie
acet i c aC| d 15 0 h o' t -
stirr® 8?" né)rf{wt%rrﬂ'gr a uhp% or @Ebe}zfl‘}]\é@?‘gé@ﬁ?‘b#zﬁ Hz).
was IS (rared,8.087dR% (e 2HB I TP . 4F GdeiabTo (ed. Niad. = 8.8
Py i Tied, by 6&h, QERLLR @0AM), 8273.17 (m, 2H), 3.12-2.99 (m, 4H), 2.23-2.08 (m,

1H), 2.05-1.95 (m, 2H), 1.65-1.50 {m, 2H), 1.31 (d, 6H, J = 6.9 Hz); LRMS (ES!), m/z

473 (M+H).

Example 183: 2-[2-Fluoro-4-(methylsulfonyl)phenyl]-5-[({1-[3-(1-methylethyl)-
35  1,2,4-thiadiazol-5-yl]-4-piperidinyl}methyl}oxy]jpyridine
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30silica gel colum using O to 10% Et OAc/ hexane to
give 7.94 g (82% of 1-brono-2-
meweyzdesdroereet hyl t hi o) benzene as a cl ear oi | . PCEUSNIR/086434
(400 MHz, DMSO-d6): 8 7.40 (d, 1H, J = 8.3 Hz),
7.10(dg AH, J = 2.1 Hz), 6.92 (dd, 1H, Ja = 8.3 Hz, Jb
= 2.2 |y, 2.45 (s, 3H), 2.35 (s, 3H); LRV (ES!), mz
218 (N tep 2: 1.7Mtert-Butyllithiumin pentane
(6.70 m_, ) was added dropw se 5to a
sol ution 1Nbr no- 2- rret hyl - 4- (met hyl t hi 0) benzene
(1.2 g, 5.53 5107 thyI ether (120 nL) at -78 C
over 15 min. The m xt x;@e rred at -78C for 2

[

mn, then charged with tr borate (0.661 ni,
5.91 mmol ) dropw se over Mnat -78 C, stirred at

- 78 Gh0F: Almixditdor 4ldiRRAdi |r%t§£}{oz (1@5 gD BiRfon) SFBRBALYW €.

(14 gt e T E (o BB e b i T Ry ietfptamine
char ged2wilt imird) @i CHIA. (in)L,) wes blirred @it ambientidmperature overnight.
t eémefh%tntrjﬁﬁr_?fvﬁg cﬁarHécﬂmﬁhaéagltlsrﬁ% Bﬁ)&myﬁﬁeﬂ’{ﬁf) 58 mg, 0.5 mmol)

separ at organi cs were dri ed over Ng
filt él“éd”aséﬁ’ft?dﬁﬁémP'P’Pttt?r%‘%eéatVﬁ§°r@6hJ@ﬂf‘l"ﬁ‘f &3S §hsgedyit avater,
pr odugid ev@steawith faHdl, byhecdigamina wegr diigh pverMgsCsi filtered, apeé the

I 0
C 2005 et} Bktbock 8o OPHE iAol ?‘fﬂ ot “ﬁk&ﬁfgﬁ"?*ﬁbﬁ?h”" 2
as a silisk gel celgmn @Slnapifqm Ye U"Qbieﬁ §)a (6% )of ¥5I3-(1-
15(( d,méthyletﬂyl)—'l 7 4-Bhiddiakol-57 ngplﬁerﬂﬁlyﬂrﬁéthé’dd) as 2gdiden(od., *H NMR

S s end i éﬁ%@ 2 oS A oy 92 88 i 2n)
mml )3.0EBENE( 4,4 2109 H241.50-180 k. 7H), ’C&%BCFQ(HQ 100, 12)1.25t(m,
t th th | f I hli i d
R, on ol b ur & vas otirred
at OCStﬂé)? Memﬁneﬁl*fgnﬂ@]‘?r@@‘w&s 0,88 g1l Waisterdegdreqwise to a
tyd CesoluTH?of({:H{?\ﬂ Znétl@}.Vé?r‘ WSEB4- ﬂ'ﬁdd!%golls\lﬁim ﬂ}r’&cﬁ@%yl}methanol (159 mg,

filter | trat nce o

r IeS| dl gﬁﬁ?&@ﬁth\ﬂﬂ”ﬂe g) ﬁz\gﬁb O% ﬂ"y"?q lsa’((é "g‘g@t 0°C. The

22 3 mirinle) wagrstirmd@EOS C(f&. 12h, grashid wéth maltgslr)and thediganjcs @ere
coGentra@y! Wxé"rgsdmr?éthdg rﬁ’é@e?lah%trﬁgrg@& wiDe-bromo-3-pyridinol

gﬁﬁﬂd 5, G HITM AR R OOHBEE: 11 BRI (e eane thag plizgd t

r 2©m d0enTpeemight. eThe edixtdre as Tinegadesithlviatergand extracted with CH2Cls.
The organics were dried over MgSOQ,, filtered, and the filtrate was concentrated. The
crude product was purified by reverse-phase preparative HPLC using CHzCN:H,0
gradient (10:80 to 100:0} with 0.05% TFA as a medifier to give 125 mg (48%) of 2-
bromo-5-{{({1-[3-(1-methylethyl)-1,2,4-thiadiazol-5-yl]-4-piperidinyl}methyl)oxylpyridine

25  as an off-white solid. 'H NMR (400 MHz, CDCl,): 8 8.05 (d, 1H, J = 3.1 Hz), 7.37 (d,
1H, J = 8.7 Hz), 7.09 (dd, 1H, J, = 8.7 Hz, J, = 3.2 Hz), 4.10-3.90 (m, 2H), 3.86 (d,
2H, J = 6.2 Hz), 3.30-3.10 {m, 2H), 3.05 (septet, 1H, J = 6.9 Hz), 2.20-2.00 (m, 1H),
2.00-1.90 (m, 2H), 1.60-1.40 (m, 2H), 1.30 (d, 6H, J = 6.8 Hz); LRMS (ESI), m/z
397/399 (M+H).

30  Step 3: A mixture of 2-bromo-5-[{{1-[3-(1-methylethyl}-1,2,4-thiadiazol-5-yl]-4-
piperidinyl}methyl)oxylpyridine (125 mg, 0.31 mmol), [2-fluoro-4-
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25preci pitate was col |l ected, washed with water, and
air-dried. The crude product was purified by
chworteB®ie®phy on a silica gel colum using GCTESGBR86434
MeOH CH2C12 to give 3.6 g (43% of 1, 1-dinethylethyl

4-{ [ ({Frebi0iWRN )pﬁé(rfy*l Bbradik hew Ydorrag, oyl }mrﬂol) 2M Na,CO; (2 mL) and
pi per%ﬁ%g&iz%‘ﬁxr;‘(grﬂgg F} @"BM[EZ m91 WSk BHONG ol {:'?Jve?'

i mpur Was Fepuri
chr orfiteogxtarnp was oargedswithi adaltlg'eﬁ IdeDleer?é‘wﬁglfcoyfimeW' B%"‘“G

30Me gﬂé{d(%?gﬁé 2. Ig‘pmglbil‘j] gn@@d(ﬁﬁiﬂ%bl Ghg, 3:081 thrdol /SRR lsidrdd at
TSt MCURE R oL gmfgﬁm el SRERISE IR EQAe

as armheforganies tveresitibd dver Blg8 .4, 4ilterdd, Iamdthlerflératasfwas concentrated, The

[2-ne %r Aaué%%*})g .ﬁe*a'bg)f(ﬁ)%%%}nlaé%%@dyra@w@ﬁ b (8% BTLCN:H,0

0. 27
4-{[ (%ﬂﬂb?fﬁ(ﬂ@ 99.19)§90: Qv IO)Oé%’y Fheasiymadifier 19 9er0 maidd%4r e
)8)"0?5@9 cdAgoud as sz gﬁﬁmmha 'H Rdﬁ;{&’mﬁmi}lﬂa?ﬁ& 548, 1H, J =

s _
otd r gy &8s CC 0F B R DRGrD hEOEue) e 18 e =17
anmbi eti), 14miperiat s e8.8 Hael,or2fbind)ch 1018 P (e eibiriaiteti2 i 2H).
concenyy. éigﬁgn 4ﬁ5‘% ﬁ,rélﬁﬁ(npﬁ ﬂgﬁ% 1Vﬁ~°(mp'2w)' {. B@d 5b¥m 2H), 1.30 (d,

rever se- pha usi ng
gr adl%ht’"(Bﬁ)H@O'-FfMS i'%?d) l’ﬁzﬁﬁ(?ﬁ‘*“b 05% TFA as a
m)dlfler to give 101 ng (82% of 1, 1-dinethylethyl

|-
JBE e tﬁy Meth af;‘i&h;gé*%adlai‘gﬁzﬂﬁ " pe“ i
necar Xy te aS OW oi'l

6867(cd01H J:22Hz) 7.84-7.75 (m 1H),

7.71- 7,0 Am  2H), 7.53-7.44(m 2H) 4.23-4.11 (m
2H) 4’.0 2H, J = 6.1 Hz), 2.83-2.68(m 2H),

52. 50(s, Z536(s, 3H), 2.10-2.01 (m 1H).

1.90-1. 75(m 1,47(s, 9H), 1.38-1.22 (m 2H); LRVS

(ES'), mz 429 (MH¥) .TStép 5. m CPBA (89 ny, 0.518

mmol ) was added to a N of 1,1-dinethylethyl 4-

[ (1642- et hyl - 4- (et hyl t hi Q) pheRy13- 3- pyri di nyl | oxy) ne
thyl ] - 1-pi peri di necarboxylate (101 ng, 0.236 mol) in
CH2A 2 (3 nL) at 0 C. The m xture was stirred at 0C

f aw 15te;1ﬁ)ﬂMethanéselfonaltchh>nﬂn @rit mit, @3Penmacwas fdded @ amixiWreeof 1.1-
m xtu

pUr | féglaﬁ\@éth?lqrtﬁ yﬁ{efﬁg %1 yéﬂ)@n&ﬁéégl%oﬂ'é?éjﬁ%tg was

arative

usi n .
CHBONTFIR T amETC ¢ 1024 5 BaY). a0 CHeEk 105 53 6h e, The miture
modi f itired B0 @ €1 BOTHEMkDR Y asadashétbwith wdte. Thap@anick were dried

2 gogdﬁygéé SliereJ;l a%ql_&wéi’%)ra%s c%ﬂfgg}ed %ﬂgfgsugﬂﬁ reyalue Jvas

4 23 A- ehaldgd @ith 6DFHMo-Jp@idinoll3.8819, 2233 Bmg!). X2 (6.16 @84 @ gnmol),

153H) pme é&ﬁﬁ‘h . R B stirdd at 98 28 QvdrBight3 e miutdwds ol(ind

H, g'rht?ieﬁt }émp%ra(tl.rtpe, aznmnlas %ét%?a&giént?el_rpnperature overnight. The mixture
was charged with water, and was stirred at ambient temperature for 4 h. The
resulting tan precipitate was filtered, washed with water, and air-dried. The

30 precipitate was purified by chromatography on a silica ge! column using 0 to 10%

MeOH/CH,Cl, to give 3.6 g (43%) of 1,1-dimethylethyl 4-{[(6-bromo-3-
pyridinyloxy]methyl}-1-piperidinecarboxylate as a white solid, and 3.5 g of 1,1-
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1.40-1.20(m 2H); LRVS (ESI), mz 461 (M+H). Exanple
186: 1- Met hyl et hyl

4- WA Bt hyl - 4- (et hyl sul fonyl ) pheny11- 3- PCT/US2007/086434
pyrldlnyl}oxy)nethyl] 1- pi peridi necarboxyl ate 20

NyO 1&m@th§5’tﬁﬂ 4 6-ﬁrom0>-g~;§«j,rr|§|nﬂ oxy’]mé ‘Tf%fpgﬁ’dlr@cjéﬁ‘)bxylate that
6- 2 ony! F t "
pyr i d?‘ﬁ@ﬁf N ﬁj’ “‘19%‘? ??S‘ﬂ WaSH %{BQ gﬂn@ PP} @ silica

185 &7 cotlgnn ﬂhlfmom MeOREALTR 1o 28 g (3827 4f hirdimettiylgthyl 4-
@(hfb\?brﬁﬂ-é Waﬁnyﬁ&xy]h{eﬁm?i}-@tpnp%ﬂ@h&mbokﬁa{l@§§ §r¥ SH-fnifeQbliBwhich

h 25 was conCéntrated t

quant $t@!g@qt@@edﬁ ~e17g{¢) imgpritp.4 B NMR (0P Ivu;lz 80(:;3) é g 02 {Lg 1H, J = 3.0 Hz),
(et hybsl § anyt Bnh&wlds (8d, [1644.p1 eAE,dL, BYBl1eed,hyd5) @XaH, By 10.3

',rv:_l‘zj' n%% {d?@%%‘—%&% 25(’(&2]-(1: 'fa{fﬂz ). 2%%%(1%8 Y 79 (d, 2H,
3H), . 7=698 ), 1.24H(s. BH):1827! 180, 2% 5@43(&&) (v 37LRY3 (M+H)7

(d, Zé'{epé & mixttte H?m m&h?l@ulf%z;)g bo?é'rho acih (Qﬂim Zoﬂmfnm) 1,1-

o1 gy 4oz magn Eéﬂ‘ ohpn %if%gwit (15,27

St ep @mol\ R BRhee@2 (380 mg, 0.27 mmol), DME (10 mL) and 2M NazCoa (5 ml)was

242- gzgy La g E’)%%ﬁ%hts l’HhE brd mggzychéd' CF &gléntﬁérpférétgﬂenéﬂarged

met hyl ) oxy| pyri uoroace ate
nmol )Y W' y véasyr WX‘VWW'W%?QTB?@ O(QPMC? WeEecﬁ“E%ﬂ\éar Mg§O4. diered,
m., Oanl'lﬁl% fiTienéd 9vas eonderitiated! Myéd aducb®s fhasOwks fotther OxtEREd with

mi@l )CH ((13 (% Ve céltnb h& &th% d%ﬁﬁﬂatcts (djned over

tenper en concen rate
prod uI‘dGS%@Itemgir ard thelfi Iisgte ey eensentrsatsls dhe prepaprad ol waspyrified by

US' ngcrﬂ?%er 0B bafibLEd! chiin® ﬁssﬁgf)o 20550 MeOHIAH,B1, Gafbwed by
|\/p Carreslgﬂgﬁzgh?rbfe c&h Mggge Tgﬁbec:(ygtg%edd?aq?rcgzrﬁ t%‘f @oger liquor were

conpoeonthings, thercdoseantratie fo divé NERY B8B) dfHZ1-dIGEIRYI8HY! 4d({6-[4-
2638 &r%th_}/%b'fo | pﬁe%fl]% 75# )imyl%x;%ﬁle%g .6 p%)gﬂldlr?éﬁgrbo@ia%aé%b off-
4 92 \(J@@ﬁp\g{, Th@@atqlamogta@eplf ming[ @@n(yd:ghlchﬂq,s ca@legen Eoolhe
2H Jnext Sep’ ‘HHBIMR (gO(DﬂHé scnd;bi)a 3921 QO+ JER.T Ax), 81t] (d, 2HAB= 8.4
1 30, @2%3 %}:‘)9 {Ek)s}?%g T ?—%73—%),9?“@"1‘% {582 Ha), 4.26-
Exan’pfiéOt[IB'ZH) 8.92(4.2H. J = 6.3 Hz), 307 (s, 3H), 2.83-2.66 (m, 2H), 2.10-1.94 (m,

- b3~ (dnMesdl & W 2.6 124t Zpﬂes—52¥ LIRIMS (SN, mv
peri dl‘éy&]} H@t hypoxy) - 2- i m?'h HB 4- (et @Fgﬁ f ony )8 rgz
nyl ] py

Step 3: TFA (2 mL) was added fo a solution of 1,1-dimethylethyl 4-[({6-[4-

(methylsulfonyl)phenyl}-3-pyridinyl}oxy)methyl]-1-piperidinecarboxylate (705 mg, 1.58
mmol) in CH,Cl, (50 mL) at ambient temperature. The mixture was stirred at ambient
30 temperature overnight. The mixture was concentrated, and the crude product was
purified by chromatography on a silica gel column using 0 o 10% MeOH/CH,Cl; give
460 mg (84%) of 2-[4-(methylsulfonyl)phenyl]-5-[(4-piperidinylmethyl)oxy]pyridine as
a white solid. 'H NMR (400 MHz, DMSOQ-d;): § 8.44 (d, 1H, J=2.9 Hz), 8.29 (d, 2H, J
= 8.6 Hz), 8.08 (d, 1H, J = 8.8 Hz), 8.00 (d, 2H, J = 8.6 Hz), 7.55 (dd, 1H, J>= 8.8 Hz,
35  Jy=3.0Hz), 4.04 (d, 2H, J = 6.2 HZz), 3.40-3.25 {m, 2H), 3.25 (s, 3H), 3.01-2.83 {m,
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\ 15Step 1: A mixture of 6-brono-3-pyridinol (1 g,

5.75 mol ), {143-(1-nethylethyl)-1, 2, 4-

OXW@i 200807068~ y11- 4- pi peri di nyl } met hyl et hane PEIUSHATE6434
(prepared as in Exanple 100, Steps 1-4, 1.74 g, 5.75

mol m n
o (L e i eR R IEREB o o BBl S o

cool dif*t' room t enperature, charged with water (100
m), Stepd: wa@trmhbmsadilwdlowrbdmaﬁt(wmng TS nong pwmascsidesbioe mixture

20dr '(ﬁ%l@ﬁ%th%%r Fl),lhrel ¥#§%@@peﬁﬂ?ln&% f’i’Jlr‘r’éj(%OTnlﬂS 1.33

d
Efq“. dﬁm?jbId"“‘@B'IOBY‘rﬁhﬂW'H@(QﬁQPG‘LS6%”E¥)GA€ %@ L 3 aglbv*@t

1.76 t@nﬁe&&%e ahe mlxture was stirred at ambient temperature for 30 min, then

2- br o= ¢ %t%%laﬁ rrL%% Yﬁdgét%l l)ur?ﬂeg bé c@é{ﬁ%b@’éﬁg&ﬁ[#lcé gel

4- piperi dhe as
1H ﬁm%lumwmwplzo 5%:!9@031)(CH£389(Y3 4p@img {§4%) pE4-gitrophapyl 4-[({6-[4-
7 36((Fﬁeth%lgh[foﬂﬁ)pﬁer%l]ﬂ?ﬁldﬂ I}Q:?y rﬁ&ﬂyl] ﬂ-bﬂper&b&lecarﬁox?lafézas aJ}éllow

108 2(8Nd. SN (_onMté ,_qgc;a 36 (H1 ﬁ%,g') H@A 2@@%@—][ ﬁ%z Hz),

1H), 5214]@ 24, 98(am HAH).02 (H, 22, A=08.5 Bk, 7.76 @, 18, 2= BiT Hz), 7.37-7.27

%Eg? (h, §|=""r)( H’gﬁ?’ggg?&%ﬂusﬁ-ﬁ" J 5. THZ) 91&"&1)8 (rh% 3.00-2.88 (m,
2- br o?'rﬁ»%%c% 4&m. (1) ﬁ;ﬁ%ﬂhgwi §5Q 3§ifax?dﬂ1 la‘?g\@ﬁ (B} mfz.512
4- pi mer-mdl nyl } met hypoxy] pyri dine (419 ng, 1.1 mol),

: énstﬁ)?a/é i—ggra %% @e{“g%ﬁgﬁg ?[."%‘h%rwalf] ﬁTﬁ)dﬂn ml)ﬁlgre%f 4-nitrophenyl 4-

ST AN L it MU &pmr)dnrmqerb@wte (456 mg,
Nath@SS( AmBik-h e‘ﬂ@ﬁol%ﬁd thi of aﬂbe@t%rﬁpé?é‘t@r%n T8 nixtufd'Ras stirred at

m xture was cool e ur

Wt h TS BPORHE PRGN gL FaTS BB PGt ibethanol (0
or gamigsanuveydzaaihe (& chLo158rmiivg S&rredfat feflex @d| hamgetdoes (15 min),

filt te

p%dr | ][tlﬁé gat%ﬁeﬁtqgrﬁng&ét[n@ ﬁny'u gﬂqgggﬂéﬁlﬁ'g gf'éggc?h%ntl:%?ecd to dryness,
i nhOoPA DY) EITACTHAATIAIP-FAPPRAIRE Gy ThAP IS Sifed a

by 1 extienCtepipaRtirdibePafibred,avashbdyithsd: NBIOBEEIGNLH the filtrate

gr adi ent f%n&ﬁe{ 8 f&% 3%?},9%1; ofY 12 Q8 | remy@SiroRy EREHyh 5E T

t
50[ ?I{p\lﬁmd}emmthﬂ}ﬂ -Bip¢riginpearbohydragide s ayefi-wisteyselid. 2H NMR (400
piaspermﬁi mms fsxen@wh#f}za@mﬂyé 284(8| (PRiyd & hEp3 PBRNYH, J =

|
sgyé'sﬁéaze) i 5 0.8 b 755 e s30T T gy 2.0,
Ja = £2033.8%(m, 4R), 384dd, 2HH/ = 32 18).3.24(p,, 3H]. 23342614(nilﬂH)2:05 1.88

Ly S stohoy o S Eontesed
3L e SpTUL @anwa?mol)am* (g4 may§-17 B weiec (02

iw L r(g)lxtgg of 2.9 QIiC éet(ﬁ& L@émm&')")dusobrc%?l@mylaﬁlﬁe (0.758

titl é"lcén'i)ﬁéndﬁqj HQ Q @%Lgitﬁn%gteé\pgrg%ree?hggmgumaﬁ gtirred at

sol i canfhiemimebwppiafute for 15 min. The mixture was charged with 4-[({6-[4-

3 m
s A o
(153 mr@)o A9d wﬁ{ba{;tyred A @;ﬁ@gt e:[rgagraft}ﬁe OYFIMigh rlnydure was
1&mndshéitgefvith witednd sbiat amnannaﬁpe‘ramd c¥émnight. Eha mgluliing tan
185, p‘?’(teclpn)iaf% V\W sstﬂlhengc!1 %a&de% V&Iljh %{’br and dried in a vacuum oven to give 350 mg
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step of preparing the free-base with CH2O 2and

MP- Car bonate. 1H NMR (400 Mz, CDC|3) 68.42 (s, 1H),

7. 9928862m 2H), 7.58 (d, 1H, J = 7.9 Hz) P‘ZTWEZGQ%@G““
2H), 4.30-4.20 (m 2H), 3.97 (d, 2HJ 6.0 Hz),

3. 20- §5 ot (WM2- ;Réﬂ).ylprgpa%w)Cca[({s?[klkmetﬁyléiﬁo@l)&?en{nm% 1H),

i gg %@52“/ fgffz_\ygl] &Dlggldﬁ%%gdbo]fg&fazée as aiéa sg@;“H %@400 MHz,

( ESI ) DM$@-2l6) 2531 (ult-HY),./ -Ex@Rp). 844 88:1H, J = 2.9 Hz), 8.36 (d, 1H, J= 1.9 Hz),

24 t t 2 1
pi Efeﬁ%ﬁny’fh nwgt{gi o ‘)d s ?)dbgi ﬁ Yok, @553 d. 1H,
heny |4 p\Brid?a der & )10 A%(%tﬂ]‘)e 85 (s, -2.70 (m, 2
[ 2- mebdpydt- th, (etdwehi hoe) phenyi), hmzoma:(nazﬂmepﬂap@mem), 1.02

1. 390 |
5 br g%%wﬁ '%5 "%QE% )2%2‘5’; M85, mmlmm >
Pd( PRH&) 2@ ixiueas N"f@ m@hm&JamﬂH [(@EDE)‘E“@BY'W?“YHPF@“E'W‘
mz%n&ﬁ‘yl}m&@mmﬁ] ﬁblbérrd%céﬁo@@ragd@MGS Rigdths7 mias, [2 4- bls(4—

Wi b e hert vistibte 2 SR Gphe oS LA SssoftS Feadon, 150

t enpen@OB7 enrhadyand Goludne (3 Mhjpwas stitred & reflus fdri2lht ghe dixturawas

or gangSlﬁd Ygee[n%_@ Cf%ﬁnrp@zraﬁl% anddAGatad Ebedﬂ‘%sé aﬁh% rde@%roduct was
ed wth e ed

wash organi cs were d
over AVHREOLY reversesnats pr%ﬁ@aatw BPEE Pfl?%@és%%zo gradient (10:90 to

concenbinaivietn.05Ph §F A B eopifie@dolbivethVas pifliEatibn Brelafse-phase

ST AP B O e
( m%‘t HWGW"*T @)qvﬁéﬁm (2Q%mfrﬂeeztlﬂﬁ sPMPRAING §s A Wiits golid sH|NMB (400 MHz,
n 29( %Ml%mrﬁ:@@z?é H§)8886-@36§m ;.ith)so doﬂ% 8Urb+z) 7.77 (d,

Sory hIEE Y. B O 533456(%%@8%&@% 97 oty R v,
( MrH)3.34S8.2p(n2 3HHGWIB YsN3A, 2 16t (s, (MY, 2105 1.9B.(02H)THB8-).50rs, 2H),
e W INe urlc acid (2 n)

200 U AR RS R WL PR L

honbgeneous, cooled to 0 C, and charged with a

sol utgx@mphf 1854 4 1@iimRiHytedhyl AR HBYL-nbtte)-pBaldiduifonyl)phenyl]-3-
pyr azpyiidiniyexy)hedyl) ;pigkridiibcanokylaten sul furic acid (3
m) at 0 C. The m xture was 10warned to ambi ent
ten‘perzﬂ,ore stirred at anbient tenperature for 15

m n, 45 C for 5 h. The m xture was cooled to
anbi ent jerature, poured into water, and the pH was
adj ust ed -~ Wyth 10N NaOH The resulting

precipitate wagA ,t~e :T washed with water, and
air-dried to give OO ngy (5%0 of 542- net hyI
(et hyl t hi o) pheny1] - (and t aut omrer s
thereof) as a tan SO|Id (400 15WHz, DVsO46): 8
% 7218)(%92113(3%5%@[19)(5')527média(‘%mmflp_lwaggddgd ]iJ%q%%l;%)to’ a solution of 1-methyl-
7. 22-FnfH{yithio)Béhzen (6418 (a5 44. @h‘i)nol)ﬁh B aciBHHO mMLRND °C. The
(ESI)

542- re%x{ﬂvr?wﬁét?er( %(Er’é?i akaﬂi é}h ﬂa‘ﬂéé%y?%zﬁﬁ% ea?tlon amas

t aut m@e@tr@tﬁ@ra@gfr)e resptiog ﬁ@de grogrtg@wmlpr)f ied by chromatography on a

{ 3o [ Ssilicd gerebiomh etuhgb Jo 1oREbreMadina I0Give7. g4y (82%) of 1-bromo-2-

20pi per,j di,nyl t nethan suI Q S
g gy et Eienee a3 g o AR (B FRR! (Biefee: 870 (e
(119 ng, 0.861 mmol) in DVF (3 nm.) was stirred at 80 C
ovem ght. The m xture was cool ed to ambi ent

tenperature, charged with water, and extracted with

Et OAc. The organics were drieggover MgSH4, filtered,

and the filtrate was concentrated. The crude product

was purified by reverse-phase preparative



25HPLC usi ng CH3CN: H20 gradient (20:80 to 100:0) with
0.05% TFA as a nodifier to give 92 ng (49% of
24polo@ogdearet hyl et hyl ) - 1, 2, 4- oxadi azol - 5- y1|RCTAIS2007/086434
pi peridi nyl } met hypoxy] - 512- met hyl - 4- (et hyl t hi o) phenyl

] pyr n
08>0’13 58@%@5 é% gcr \M’i"}ﬁz $P|'z) @92 dﬁg% éééQﬂ-i 2§Hz) 2.45 (s,

1.4 ), 7.31 (d 1H, J—8 1 Hz) 7.19-7.12(m 2H),
4. 32-A32(%, $Hm LRME (ES), 20-B8Q@¢im. 2H), 302. 93 (septet,

1H 3%92 ) }(}%)@f %@%}1 L(rf?E, %h{)aae éof%?-n 31 §%I)%va%%dgeg%opwse

( d5 6iea sgluhpn7of d-brpy 2R 4‘( Ergﬂ)ylthlmbgnz,gﬂ@m(m ﬁ)SS ngﬂtg)dn diethyl
4. Q(&ﬁ‘&((’f?b rﬁli@? -780C olbrd d ShidMHe)mixe:s wad derekdlad-78 °C for 2 min, then

it L;%“EE%M%“ ﬂrf”%%&%% (0884 ms 591 e srasiee VRV TREt HY <

poxy] stired at-AgtGiipr 15min( et hrpligHt toogrpirnt jenperatuse: | ﬁ@ rvlg,o_re was
Ny, Oy2Ashen Rth Eathﬁte@%ﬁﬁéﬂﬂ@ N(—i?CI M9 manglirea bedmiiéht fbn?p'ératu re for 15

T bl SRR LS, o D T BBy LA 56, Sl e
guenctrgahiosiviche ssphatet dtle agadcugerddida0B er Mg$Q.efiedsd, amighe
the o eagé @L?oo‘?@éﬂtﬁ%ﬂc?ﬁ‘é LAdEHodubNFaiunfi& %rcﬁ%%‘og%ﬁy ona

B AR G LR HET a1 PB 10O IGBE MO I dHegTa Sut PR o ety
o Slv:q f 4n@thytﬂlﬂo)ghéf@l]&'éonimac(d@@%wmé sbIiae'H NIVR @40DVHRY DWMB08G): 5 7.79
R d41H°’° '?%H%)g'?w &ﬁq J'WT %;ﬁ 467(5588-\?)2L%8 Elﬁl'} miz 183

2H), BPH8 (d, 1H, J = 7.9 Hz), 4.31-4.18 (m 4H),
3 19 §teg§ ;(mxuﬁé'%fw-ﬁo&? p»%er%%eﬁiaha%ﬂ)ms% .28 ol %(34 mL,

2H) 4 Fzg\m()a in (étg;,cb j100 rBL Gt Q|z§ a mgggd(%vyse Winedrgazuesulfonyl

( MtH) chloride (1. S:mﬂml,n’ldm&@QThe reaction mixture was stirred at 0 °C for 1 h, and

%) I(éédfrﬁw% E?%/Itl'?\gu |c§ﬁllié(eéHﬁzcl)%yeﬁiv rleﬁ %Mr%;so,; filtered,

r i di nend tpe rathas g_Qpcergla . The residue was mlxed W|th romo-3 pyndmol
244- ( N@a@ytﬁy hdnfnahd RIEYE.E gbad.4 dhmidi) PEDME (FDYLYE THY fepliting
ylpyr rlnlgj( ure wéthea%d%’t 9(? %/gvermght cooled to ambient temperature, sat overnight,
then was quenched with water and stirred at room temperature for 4 h. The resulting
25 precipitate was collected, washed with water, and air-dried. The crude product was
purified by chromatography on a silica gel column using 0 to 10% MeOH/CH:Cl; to
give 3.6 g (43%) of 1,1-dimethylethyl 4-{[{6-bromo-3-pyridinyl)oxy]methyl}-1-
piperidinecarboxylate as a white solid along with some impure material. The impure
material was repurified by chromatography on a silica gel column using 0 to 2.5%
30 MeOH/CH,C, to give an additional 2.8 g (77% overall yield) of 1,1-dimethylethyl 4-{[(6-
bromo-3-pyridinyl}oxy]methyl}-1-piperidinecarboxylate as an off-white solid.
Step 4: A mixture of [2-methyl-4-(methylthio)phenyl]boronic acid (50 mg, 0.275 mmol),
1,1-dimethylethy! 4-{[(6-bromo-3-pyridinyl)oxyjmethyl}-1-piperidinecarboxylate (102 mg,
0.275 mmol), Pd(PPh;),Cl, (38.6 mg, 0.055 mmot), DME (2 mL) and 2M Na,CO; (3
35 mL)was stirred at 80 °C for 2 h. The mixture was cooled to ambient temperature; the
organics were separated and concentrated. The crude product was purified by
reverse-phase preparative HPLC using CHzCN:H,O gradient (10:90 to 100:0) with
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15 was prepared from 1, 1-di net hyl et hyl

44({644- (et hyl sul f onyQphenyl ] - 3-

pywiadioesyirdeenky) met hyl | - 1- pi peri di necar boxyl at éCT/US2007/086434
(prepared as in Exanple 150, Steps 1-2 and purified by

chro | = Pyt (B P¥nethyt-4-
wc@s{;}gg%wa PR diflersh Liub&ﬂngﬁé 18@%)%1 -HkilethGie y 40[({ Pnethy

o EXIEP QBT Sy R AP S LR R P fatgion oi.
pur i fired (400 MHiy eDELES 8lBASE 1HSY AQ 2aHz4 NE4L07 S SE), CFHATB0 (m,

and eaits 97 0 b AR T 18 21 £8.4302).2.83-2.68 (m, 24),

sol ut’
243 - (e (sy3rHud-3otey3Hph Eh-01 (B-1H).4-99 h& i 2HY 1T e s pH). §588-1.22
y] pyrondgnﬂ(aﬁé@esm m/A470®+H).i n MeOH (20 nl) was

treasd, g“enar%pg??@dnén%r?w%ﬂ@'%m@ﬂ%q S et o

t r eat [{o-H2ninethyld-(sethytticpheanfl- a»pmiogéwymecb‘wdem(esd_lseqagaoxsaate
ol ) 1me9'62£§'62nr£é| iR c'FliLélz &tmi8 afe od NheFhixthid vias WkFeda 0 °C for 15

stlrred and ovvarmto room t enperature
oVer rifigripen ﬁfﬁ@bwvwmp%ra\w&forr% -t BledpXUigas SaNSRN e Gl crude
and Ghi2ditRyaspuefidaty rewtserphase preysargiive HPL@ dsilyy CH3CN:H,0 gradient

" s . \ o

G oCIIPRRE e 85 IR sRATB b ID S iaE R rfhethC

[ ({ 619pmpaendapiasadiden rikl ') WHRFE) Mbiz R Gleli 3§:PT i §hvkt By HE). 7-91-
- 1- pipgr éndQR??%‘?boﬂl (hl Bi124.0£2Q3 (0, 2191897 (438 BLefs BHz)A3.08 (s,

sol ut ]

(o (SR R T- 20 PR ety RS 5 R TR AR AT . 4
]1-1- péperd on2eigaRMSESD he 462@+Hy, 0.65 mol ) in DVF

(3 m.) was treated with ammoni um chloride (52 ng, 0.97

nmol ) S UMAR}IRy( £ dinfl4-(FEylsultbnyi RABhy1]-3-
D o e b T Ay

Apg er cooling down, the solid was renoved by

f||trathon and vvashed with DM. The filtrate was
concery;sa and a small amount of MeOH and CH2Cl2 was
a

added to resi due. After sonication, the resulting

preci pit gol | ected and washed vvi th THF

i ncludi ng & sia u of water.

2[ 4- (Met hyl sul fony?) pfeny1] - 5- ({[ 1- (1Htetrazol - 5-y1) -
4- 5pi peridi nyl ] met hy di ne was obtai ned as a
light gray solid (170 ny, after drylng |n

vacuo. 1H NVR (400 MHz, C>d6

Hz) , Sep P(l@lxtugq_pf 1 mmgthgetp&l)el 2{@[28n;%tayl 4(1 p:'ethglsul@ng)ppﬁr)yl] -3-
Z 99 g ;d;nduayﬂ.oxy}metha}-6pidéadmezar55xy(a®(5xé.hble 385, 57 $hgB80.HH, mmol), TFA
R L

(B 1Thd)mixtired@s bogenifated @2 gie, (801mg,7:|ugnt[§apvQ Weldpof @[Z-n@twsi

(ESI )(mem %ul?ag er( 4—p:§$r@ﬁ’r dlr%rinﬁﬁ)roacetate as a clear
4 ol e ﬁ;&fq?pﬁ SO PR c?{?fﬁ e 8 A (o

in DMH, (2 ambiz)andaaae(ra e, (431 7¢d) 2Hhvals aaﬁiele)ds POB AS g, 2H), 3.14-

b | .
At or oy fi BHR 285, Iy 2Pt By, 2383 ORAPALH U005 oy o
| ) LRSS (ERdae 38y (Myi) nge 15and the mi xture was
heat egtegih: ARlixfard &if2-[2Hndhyl-4- hﬁetﬁ)ﬁﬁdbﬁ%&dﬂﬁp&-{(%ip@ﬁdmylmethyE)oxy]

conc AT FRIPoRfeBiRdED el {0 BP HEBRPLDeES TR (Wisdglvone

and the resulting precipitate was col |l ected and washed
with a small anmount of MeOH. The material was dried in
vacuo to give the title conpoypd (130 ng, 71% as a

white solid.' HNVR (400 MHz, DMSO d6): 68.44 (d, 1H, J

= 2.9 Hz), 208.34-8.25 (m 2H), 8.07 (d, 1H, ../ = 8.8
Hz), 7.99 (d, 2H J =8.7 H) 7.55 (dd, 1H, Ja = 8.8
Hz, ib = 2.9 Hz), 4.88 (septet, 1H J = 6.7 Hz), 4.03

(d 2H, J = 6.6 Hz). 3.98 (d, 2H, J= 12.6 Hz), 3.25

(s, 3H), 3.01-2.86(m 2H), 2.11-1.95(m 1H), 1.94-1.82
(m 2H), 1.50 (d, 6H J = 6.7 Hz), 1.46-1.30 (m 2 H);
LRVE (ESI), mz 457 (MrH). 25Exanpl e 190: 5401 S)-1-(1



pi peridi nyllethyl)oxy]-214-(nethyl sul fonyl) phenyl ]
Nr-14 Step 1: (1R)-1-(4-Piperidinyl)ethanol acetic
acwid saoseExanpl e 167, Step 1, 568 ng, 30 3 rOTOIS2009d55434
ee) and sodium acetate (2.469, 30 nmmol) in MeOH (30
) I Ir 0
W3%e erhlf 0188 nfttol e)né’rgmuét Q@@‘U?S LS 65665mﬁb|5‘m ,Clz (3 ML)

sol ution of cyanog rom %A?&
CH20 | wagAirred 3t B\Wé’senhf&a'e%f alyfe fef o f"ﬂﬁ‘é?‘)ﬁﬁek‘trﬁ% crude product was
stir r,ﬁ;ﬂarécrt@rre@-r@ dr@se?ﬁ'eﬁérétﬂré HPLE ubing THECIGHG gragisnt (5:95 to 90:10)

r em)veﬁ}(quo/f Prrra 2353 mgﬁ?'f"%g ger\]’\@ %?uméat%ecpﬁé Cg_glqmgh mP (%%onate to give 26

conce‘ﬁ
chs onmg (B@f/ﬂpﬂye titte ca)rrmplhndc@ war oibl’ IﬂJNMRLEOQw@HZG%CEt)@AWS (d, TH,

CH2d
. [(1%) b9 &%yg;%ﬁ“ﬁ%t(ﬂelzl(@?% (@gg J=7.9 Ha) 7.37-1.31 (m, 1H), 7.26-7.25

o, AR e b P O 22 (b 285, 63008 2y 1 65 15, 3.05 s,
3. 67-3)579GL.m (rd, H), 234354-381)483¢1.92¢), 1HB 1@B-128094, 2ir), 1.39-1.22

2H) , 5. 1.65(m 1H), 1.53-1.35 (m
3H), @gg)%ﬁﬁég%nw&éﬂ%ﬁ Step 2: A solution of
419 (1R) - 1- hydr oxyet hyl ] - 1- pi peri di necarbonitrile (200
gy, 1Ex3fhpld7) 5001 PO -Mbthilelhylyase, 4-beafiadl-swifA- anmoni um
chl or pigerididyiynetiyl) okylb[2rmethyl-4nek tisydslifonyifshed g dytidmeny,
1.95 mol ) at roomtenperature. The m xture was heat ed
at 10 19Q C for 14 h. After allowng the mxture to
cool , t! olid was renoved by filtration and washed

Wi th . e filtrate was concentrated to give

(1R) - 141- azol 5-y1) - 4-pi peridi nyli et hanol,

whi ch was use without further purification. Step 3. A
sol ution of o}

(1R -141-(1H-tetrazol ~5_%W1) M- pyperidi nyl j et hanol (256
ng, 1.3 mmol) in DVMF (1 nL acetone (5 nL) was
treated with potassi um carbotate (359 15ng, 2.59 mmol)

alg I 0%%%&&% SH6Sbrorfb b ridhtdi [1rd, BI5 hdol Jlﬁ d[m(flmeth lethyl)-1,2,4-
2-1 0do ane éswyvaeftﬁZprg%r?da %dg%xample 100,

i Xt L %rpé%f@?vwﬂ@ pga
r ermvﬁdpdawf‘u 14t g, 8176 o)) potassiinechriippatgl 03¢ g, 1Af48ermol), and DMF

concmg rnﬁ§ gtﬁﬁ,d al ébeacca\}éﬁ hprﬁ@%humseaaw {0§8brP¥mperature,

bOHH SR Maaer A0 nLh sndyaoedcisd il SOy Shoorganics were
(29% erafi ol gsh, Ailtdidd (ahdehdeyiirgéd yihe-cAlde p2fduct was purified by
tetr azh Fl%}’%%ny n%l ?8{ beq {)]'M%?jﬁé P@‘%‘ /%ON%&%QW‘? 76 g
2H) @0%3of(?ofv.rpme-S-I(iHS-(J-mﬂtftyl@ymz")Z 4- %39@2(2'58’1}‘4( m 2H),
2 00- }_él @%m&l etﬂs@xy ;;ynglﬁe s §§élmv séifd) 1H ﬂlME&Qﬁ(ﬂ) mMRZIcDLLY: 5 8.03
dS)HJ 31Hz)7§6(d 1H, J 87Hz§707(dd 1H, Ja 687H1L__|Zb 3.1 Hz),
25 4.21(dd, 2H, Js= 11.0 Hz, J, = 2.1 Hz), 3.84 (d, 2H, J = 6.3 Hz), 3.09 (m, 2H), 2.84-
2.83 (m, 1H), 2.12-1.98 (m, 1H), 1.92 (d, 2H, J=12.2 Hz), 1.36-1.53 (m, 2H), 1.28 (d,
6H, J = 7.0 Hz); LRMS (ESI), m/z 381/383 (M+H).
Step 2: A mixture of 2-bromo-5-[({1-[3-(1-methylethyl})-1,2,4-oxadiazol-5-yl}-4-
piperidinyl}methyl)oxylpyridine (419 mg, 1.1 mmol), [2-methyl-4-
30 (methyithio)phenyllboronic acid (Example 185, Step 2, 200 mg, 1.1 mmol),
Pd(PPh;3),Cl, (154 mg, 0.22 mmol), DME (6 mL) and 2M Na,CQOs3 (9 mL) was stirred at
80 °C overnight. The mixture was cooled to ambient temperature, charged with CH,Cls,
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Step 4: A mxture of

(1R)-1-{142-(1-nmethyl ethyl)-2Htetrazol -5-yl11-4-
25piprepd/adeeny | | et hanol (48 ng, 0.2 nmmol), PCT/US2007/086434
tri phenyl phosphine (105 ng, 0.4 nmol), di- tert-butyl
a20d! G BOSYlsuck erltoc Tho BTGRhiLs WEHS oRSSHEN DI, lered, anc

CH2d 5 dt
o 4. (o Sop FOT TSI 72 U8 B PABPUTIET Biclyaptogaphy on 2
i n Exsiitplgel cbDOn uSing P 1b50% Btafglhelard, fotmle)l by parificiten by reverse-

M X! Wit Bpsbive 4 caling AT AIDELBEHE 08 Rioolh Ry T8 Tra
Na@CC@ a mediier fegive 1od ”w3%@b%fr§r[ﬂ1‘ﬁ%@7é?3t%h¥!)ﬂe%‘l eRdREe-vI-4-
SCX' cgpetidiny!}nidigy bRl :eraﬁgzl?d @ﬁdﬂ@ltlﬂb)ﬂhén@ﬂbyﬂ@.ﬁe as a clear oil. '"H NMR

B L T e

Et 0ACT-BHRCI2 Jgr &8l HenT. 3( 0. 1, Jma%Hzt 3-20i7Vid (B52ig4-8B8HP (m, 2H),

of theos dt big ﬁ%@ﬂk‘)‘“gz@% 08 (Mhiﬁ)ezwmﬁet Fnant . @Pi?ib@o (s, 3H),
excess was not determ ned M‘|Z

8102 430 o) 322284 gy ). 2. %’ ‘3%0 & ég) (B0-1AY(m. %“)0212% {fl. H. J =
1H, J7.6H8) BRMR)ESIY n@94B5WaH).2H, J = 8.6 Hz), 7.56 (dd,
éH7 J l«fp 3 8I'hg éll_gcorr&und (‘%4 919'_?‘)%) f%}_f}p%%%%% %twh t& g’;lidzrom 54{{1-
Sty Behmeingemyny.2 Ashadosmi i ¢rpomime VB M=
13. 2 ethythi®Phehyplridifg (18$~Bng d.34®9m(1d) mBEPBA ¢138 mb, §1287 mmol),

(1%4? andﬁHi&m"ilm{j) "a_dna%r?er Qﬂllerg’tH Examge ?g% S'f'zp)S w&fﬂhﬁaddltlonai
2- [ ( () of preparifahg nemhwt@cﬂﬁlg angi¥IR-Gerbenais. |1 NIIR (4040 MHz,
5pi pedsrb@hg)neyé h@(shmom ﬁb#@mtﬁyé um qr:—.yﬁé n;yeﬂxiz lbeym

X3
T o 430520 (B YA 6 é%vyﬁrpewﬁ 253,08 B eTA AR TS5 2.62
t aut oeng), ke eh), 2(1prapametHas.o0-n.sixamM) el 4odH40 &b, 2ps, 1.28

(_?[[ﬁ) (%2%4’2 ((?H%tl{"')izﬁﬁyﬁg gl—l-(%ﬂewr azol -5-y11-4- p| peri

di nyl | et hanol (prepared as in Exanple 190, Step 3, 120
My, Opfanipe8s: i2((@-[Spmethyethil) 122 4-boadieanype 190, St ep
4. Ensipéddmyiniethy8)oREsS[2wasthyloi-(nebhas uliongfbheh i gWkd2ide4 00
MHz, DMSO-d6): 8.91 (d, 1H, J= 1.4 Hz), 8.41 (d, 1H, J
= 1A Hy, 8.34-8.26 (m 2H), 8.07- 157.99 (m 2H),
5.13 (cgmn , 1H J = 6.2 Hz), 4.87 (septet, 1H J =

)I

6.7 , 6-3. 91 (m 2H), 3.26 (s, 3H), 2.95-2.78
(m 2H), -N\l(m 3H), 1.49 (d, 6H J = 6.7 Hz),
1.45-1.35 |2 .32 (d, 3H, J =6.2 Hz); LRVB
(ESI), mz 472

, . Exanpl e 192:

2[ 2- Fl uor o- 4- (et hyl syl 8 IQ?UN) phenyl11-5-R(1S)-1-{1

2£Bgret( ﬁyl et hyl )-2Ht et razoIoB\l y1] - 4-piperidinyl}ethyl)o

XY PY&tkglh Nemixture of [2-methyi-4-(methyithio)phenyl]boronic acid (prepared as in
Example 185, Step 2, 253 mg, 1.320 mmol), 5-bromo-2-pyrazinamine {242 mg, 1.380
mmol), Pd(PPh3),Cl> (185 mg, 0.278 mmol), DME (5 mL) and 2M Na,CO; (8 mL) was
stirred at 80 °C overnight. The mixture was cooled to ambient temperature, charged

30  with CH.Cl, and water, and stirred at ambient temperature for 30 min. The mixture

was filtered, the organics were separated, and the aqueous layer was washed with

CH.Cl.. The organics were pooled, dried over MgSQ,, filtered, and the filtrate was
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.1* Nz--N# Step 1. Oxone(r) (9.059, 14.7 mmol) was
added to a solution of 6-[2-fluoro-4-

25Wre20p3/470d92 0) phenyl | - 3- pyri di nol hydr ochl or i RI&I/US2007/086434
(prepared as in Exanple 176, Step 1,2 g, 7.4 mol) in

acet OE&céxﬂéte‘aL)rh@&gdé’%&Ict &Q&pdﬁéd @chFd?:Pa%g?aﬁ)ﬂP Bk §"s|li‘6aegel

The m xture over ni %4

The r BT BNGALG 5PT’ | Et‘%’é?é'ae%e ‘Péiﬁﬁ\?gg ffﬁé5%/e9| 9 o 1>-%AY
was hednduwltﬂbja@@n ziﬂyazn‘wadnihé at & wwassdig .JHMR {400 pHzCICLL): &

\(Ier Eggnl ‘C Ea tract g&asﬁ\ﬁz 2%& 1QC{ 78 5\M2§1t} 17 19 (Qd2J€$g7-4 82 (m,
Na® SO2H). &A@l (se¥tapdBhisedHy bBRMBYRES /z IMHER | due was

treat edp i $d¥ivan ﬁm (77 AADUMNY @&ol%&e@ﬁﬁlm&&:&ﬁentmted
s hetb T e S 1 G R e s lrse ki ot ycigengaue.
evapocaieddo © 6C.cny n%geda:gmarﬁolutmreaftse[&nwtfwwl-an@Mhib)phenyll -2-
armunbyr:?iclna QHQO rﬁg,q) @QW} ){)ﬁgulfu;rg'gclcf @SrH_)ta't @QZ S’ﬁJe‘ rlxture was

was 5 ecte a snal anoun

clgc ‘ZarmPHéo IBhieH ?WH@F%“%@HW%&”P@”UFW@”TU%OF 15(gBoyen at
of 6[ 25 1d fa05 b- 'ﬂhe(ﬂfﬂﬁJl‘i%)Mf&SLdOf)leh;d anienieidpedtupy pouediblo vaser,

a p' n§1dstﬁ’é lé}g w]§ ﬁ'}g %dStoTH %nth"l %ﬁaéﬂ”ﬁﬂé‘ H%ul |rzllg8prgc9pitafb§4\@s filtered,

prepar
( 1R) wath@lz&tfc Watﬁéﬂfﬂ/?'éﬁwm gige1Q0amg @261) oi-iganety-fi per |
di nyloﬂn&lirkyalﬁl@)lp;n{@u@wra@.dolwdl tﬁljt&?ﬁ&ﬁ'ﬂieﬁaoi)%@a 139 2. 3H NAR (400
| er |
Sap WPz b i TRk ot Dol TRE - 21p (. 1+,
NI\/R (ABD(dVIHA, J DBBOLEY 228.066Gm( 2H), 4B (s)3H), 238 (sH2hi); LRMS (ESI),

8 24 §,212%3S,g1_!_|1l—|) 7.94-7.79 (m 3H), 7.58 (dd 1H Ja
4.88 (septet, 1H J = 6.7 Hz),

4 52 %taaﬁfﬁ« mixjycg of p- [_~n)5-3tl'yl f;&r)]ethﬂthmphgmg]z? ;(yﬁqzm?H?nd tautomers
g 90- ﬁ&eﬁEf) (100 m3tD. 43G-T915I) ;{1438(1(d‘ﬁ{h3&é‘ﬂ)yl) -112,88xakiazdl-Sy4

20 g kol Bk g o
Exanping. 0x-30mrosl); 8P+ (&t mo.Gr86Gmmcon Bihri? gigwemstired at 80 °C

i ncr e&\:em.gmrmxml@a?%sp@m a@%&mféﬁ]pa@maﬁ@@mthmﬂer and
mce S inprove 0 nce

or mePAATE PR F G FRE B i) ey Ml e
f ast edad @ncen@ated s Tmaudegmobbid wasguoligsisy réversbtphaseopreparative
rgsei Mﬁt_d &{Méﬁ C(\IQ-I %%E’M &o%‘%ﬂéf\@tﬁm) wnth B%sﬁfﬁ%%taﬁn&ﬁfer to

Exanpl e f( % tive control

Lo m%%)yf% FaaPahy Ry S Bl BES MR b1 ¢ or

(I; P O\é\lgpl p@ﬁmymmeihw)bmgl[mmml-d@mrydmnlp:qerm}mlraﬂ\:me avah lgﬁiar«[eute
&P@ [ﬂg@ﬂ“&b&ﬁ?ﬁﬁf& ?s 9§ & }g ,t% ?&%ﬁg% ﬁg& 1511 9 1% Hz),

on gI U3bsle1Holed s Hak V¥ 92 (ms2Bsé 848y (.ot @20 :h@o @h 2H)

opgl ﬂb?ﬂ(s@ﬁ& ﬁl‘?'ﬁfé‘QT—i%) 588 {s, 6%'56 (QQH @%fﬂfse(np‘?}q) 5@5 1.90
body one hour after ad mn| of veh |c

or te zggﬂ&&}n”tﬁ’ém Tl -39 ) 8’ gFB MEUEPY mig el (e,

det er &tep adOxpne® (257 ong, 0.419 mmo!) was added to a mixture of 2-[({1-[3-(1~
methylethyl)-1,2,4-oxadiazol-5-yl]-4-piperidinyl}methyl)oxy]-5-[2-methyl-4-
(methylthio)phenyljpyrazine (92 mg, 0.209 mmol} in acetone (3 mL) and water (0.5
35 ml)at ambient temperature. The mixture was stirred at ambient temperature
overnight. The mixture was quenched with saturated aqueous NaHSQ;, filtered, and
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30conpound adm ni stration, imediately before and 10,

20, 30, 45, 60, 90 and 120 after gl ucose

adWandoes/a7e0? on, using a G uconeter (Freestyl ePCT/US2007/086434
Therasense). Table 1 summari zes the gl ucose excursions

ol Ucons hete e baRSnidie. T8 LRAF pRARA D Bufil bPIERe prase

i e EP3VA HELE g EERAEHYO gPeeg G4l b &% PR es

i |1 ustpdifies ta divat 6500gr5684) dsthefitietdomppureissrtwhita valiat THOWVIR £400
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and 1Rz RaRv TS (o Beer Boea dhid RBo 3 16h 7 o 2

cohit r 68 WPHH.| A7 &8 igb Add-4sBdmi 4H)can?-B-H4 (eviD 4P R-hé3 (m, 1H),

?! ucos.86 & ; ﬂ@?—@.’i)ﬂljﬂ,el HOUL.0e1 ‘QN#C’)@FW?”BM"%QQ)’ A2, 6H, J
i me cour ex nt: Table 1: Baseline

corre:(:?‘gﬁghg&‘gs(ggg’rr@gs%@&rbt he curve (cAUC) during

an oral 5glucose tolerance test in C57BI6/J mice

condugdRpoutiae 8808l fZ-@ImAhAbth§flahREsi6RE§A.- Of
C@@DOMB&%iWi}rNQH);I (ﬁ}.z-beﬁi@g i foRRAfhehIHykidihe G UCOSE

CAUC (ng/di *mn of n
~
d{
N
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NN
N

N-"-'N'

Step 1: 2-[4-(Methylsulfonyl)phenyl]-5-[(4-piperidinyimethyl)oxy]pyridine (0.50 g, 78%)

15 was prepared from 1,1-dimethylethyl 4-[({6-[4-(methyisulfonyl)phenyl}-3-
pyridinyl}oxy)methyl]-1-piperidinecarboxylate (prepared as in Example 150, Steps 1-2
and purified by chromatography on a silica gel column using 0 to 50% CH.CI/EtOAC,
0.79 g, 1.77 mmol) in a manner similar tc Example 86, Step 2, except that the material
was purified to give free base using a 4 x 10 g SCX column and eluting with

20 CH,Cl/MeOH/NH;.

Step 2: A solution of 2-[4-{methylsulfonyl}phenyl]-5-[(4-piperidinylmethyl)oxy]pyridine
(346 mg, 1 mmol) in MeOH (20 mL) was treated with NaQAc (574 mg, 7 mmol) then

was warmed and stirred for 30 min. The suspension was then freated with a solufion
of cyanogen bromide (318 mg, 3 mmol) in CH,Cl, (1.5 mL) at 0 °C. The mixture was

25  stirred and allowed to warm to room temperature overnight. The mixture was filtered,
washed with MeOH and CH.Cl,, and the material was purified by chromatography on a
silica gel ¢olumn using 0 to 100% CH:CI/EtOAC, then 2.5% MeOH/CH,CI; to afford (4-
[({8-[4-(methylsulfonyl}phenyll-3-pyridinyl}oxy)methyl]-1-piperidinecarbonitrile (250 mg,
61%).

30 Step 3: A solution of (4-[({6-[4-(methylsulfenyl)phenyi]-3-pyridinyl}oxy)methyi]-1-
piperidinecarbonitrite (241 mg, 0.65 mmol) in DMF (3 mL) was treated with ammonium
chloride (52 mg, 0.97 mmol) and sodium azide (63 mg, 0.87 mmol) at room
temperature. The mixture was heated at 100 °C for 19 h. After cooling down, the solid
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was removed by filtration and washed with DMF. The filtrate was congentrated and a
small amount of MeQH and CH,Cl; was added to the residue. After sonication, the
resulting precipitate was collected and washed with THF including a small amount of
water. 2-[4-(Methylsulfonyl)phenyl]-5-({[1-(1H-tetrazol-5-y1}-4~
piperidinylJmethyl}oxy)pyridine was obtained as a light gray solid (170 mg, 60%) after
drying in vacuo. *H NMR (400 MHz, DMSO-ds): 5 8.44 (d, 1H, J= 2.9 Hz), 8.28 (d, 2H,
J=8.6Hz),8.07 (d, 1H, J=8.8 Hz), 7.99 (d, 2H, J = 8.6 Hz), 7.55 (dd, 1H, J,=8.8 Hz,
Jp = 2.9 Hz), 4.03 (d, 2H, J = 6.3 Hz), 3.88 (d, 2H, J=12.7 Hz), 3.25 (s, 3 H}), 3.13-3.00
(m, 2 H), 2.13-2.01 (m, 1 H), 1.93-1.84 (m, 2 H), 1.47-1.31 (m, 2 H); LRMS (ESI), m/z
415 (M+H).

Step 4: A solution of 2-[4-(methylsulfonyl)phenyl]-5-({{1-(1H-tetrazol-5-yl)}-4~
piperidinyllmethyl}oxy)pyridine (157 mg, 0.38 mmol) in DMF {2 mL) and acetone (3
mL) was added potassium carbonate (105 mg, 0.76 mmol} at room temperature.

After sfirring for 15 min, 2-iodopropane (193 mg, 1.14 mmol) was added by syringe
and the mixture was heated at 50 °C for 16 h. The salt was removed by filtration and
washed with MeQH/CH,Cl,. After concentration, a small amount of MeOH/CH.CI,
was added and the resulting precipitate was collected and washed with a small
amount of MeOH. The material was dried in vacuo to give the title compound (130
mg, 71%) as a white solid. '"H NMR (400 MHz, DMSO-ds): & 8.44 (d, 1H, J = 2.9 Hz),
8.34-8.25 (m, 2H), 8.07 (d, 1H, J=8.8 Hz), 7.99 (d, 2H, J= 8.7 Hz) 7.55 (dd, 1H, Ja =
8.8 Hz, J, = 2.9 Hz), 4.88 (septet, 1H, J=6.7 Hz), 4.03 (d, 2H, J=6.6 Hz), 3.98 (d,
2H, J = 12.6 Hz), 3.25 (s, 3H), 3.01-2.86 (m, 2H), 2.11-1.95 (m, 1H), 1.94-1.82 (m,
2H), 1.50 (d, 6H, J = 8.7 Hz), 1.46-1.30 (m, 2 H); LRMS (ESI), m/z 457 (M+H).

Example 190: 5-[((18)-1-{1-[2-{1-Methylethyl}-2H-tetrazol-5-yl]-4~
piperidinyl}ethyl)oxy]-2-[4-(methyisulfonyl)phenyl]

| —
P OJ\O
N N
L
N::N'

Step 1: (1R)-1-(4-Piperidinyl)ethano! acetic acid salt (Example 167, Step 1, 568 mg,
3 mmol, 94% ee) and sodium acetate (2.46 g, 30 mmol) in MeOH (30 mL) was stirred
at room temperature for 15 min. A solution of cyanogen bromide (953 mg, 8 mmol)
in CH.Cl, (4 mL) was added at 0 °C. The mixture was stirred from 0 °C to 25 °C for
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mmol) in DMF (1 mL) and acetone (5 mL) was treated with potassium carbonate (359

15 mg, 2.59 mmol) at room temperature. After stirring for 15 min, 2-iodopropane (661
mg, 3.89 mmol} was added and the mixture was heated at 50 °C for 3 h. The salt
was removed by filtrafion and washed by EtOAc. After concentration, the crude
product was purified by chromatography on a silica gel column using MeOH/CH,Cl,
gradient (2.5% to 12.5%) to give 225 mg (69%) of (1R)}-1{1-[2-(1-methylethyl)-2H-

20 tetrazol-5-yl]-4-piperidinyl}ethanol. H NMR (400 MHz, CDCl,): § 4.85 (septet, 1H, J =
6.8 Hz), 4.24-4.07 {(m, 2H), 3.63 (quint, 1H, J = 6.2 Hz), 2.94-2.81 (m, 2H), 2.00-1.89
(m, 1H), 1.76-1.68 (m, 1H), 1.59 (d, 6H, J = 6.8 Hz) 1.53-1.31 {m, 4H), 1.22(d, 3H, J
= 6.2 Hz).

Step 4: A mixture of (1R)-1-{1-[2-(1-methylethyl)-2H-tetrazoi-5-yl]-4-

25 piperidinyl}ethanol (48 mg, 0.2 mmol), triphenylphosphine (105 mg, 0.4 mmol), di-
tert-butyl azodicarboxylate (92 mg, 0.4 mmo!) was dissolved in CH,Cl, (5 mL) and
treated with 6-[4-(methylsulfonyl)phenyl]-3-pyridinol {(prepared as in Example 100,
Step 5, 50 mg, 0.2 mmol) and the mixture was stirred at room temperature for 14 h.
The reaction was extracted with CH,Cl,, washed with 2M Na;COs, and then the

30  organic layer was treated with SCX column. The MeOH/CH,Cl/NHj; elution was
concentrated and the residue was purified by chromatography on a silica ge! column
using EtOAC/CH,CI, gradient (0 to 100%) to give 55 mg (55%) of the title compound
as a white solid. Enantiomeric excess was not determined. 'H NMR (400 MHz,
DMSO-ds): 8.42 (d, 1H, J = 3.0 Hz), 8.34-8.23 (m, 2H), 8.04 (d, 1H, J= 8.8 Hz), 7.98

35 (d, 2H, J= 8.6 Hz), 7.56 (dd, 1H, /.= 8.8 Hz, J, = 3.0 Hz), 4.88 (septet, 1H, J=6.7
Hz), 4.52 (quint, 1H, J = 6.1 Hz), 4.11-3.91 {m, 2H), 3.25 (s, 3H), 2.97-2.77 (m, 2H),
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1.93(d, 1H, J = 13.2 Hz) 1.89-1.71 {m, 2H), 1.49 (d, 6H, J = 6.7 Hz), 1.46-1.31 (m,
2H), 1.27 (d, 3H, J = 6.1 Hz); LRMS (ESI), miz 471 (M+H).

Compound 191: 2-{(18)-1{1-[2-(1-Methylethyl}-2H-tetrazol-5-yl]-4-
5 piperidinyl}ethyl)oxy]-5-[4-(methylsulfonyl)phenyllpyrazine

N N
YN
N=N

The title compound (145 mg, 58%) was prepared from 5-[4-(methylsulfonyl)phenyl}-2-

10  pyrazinol (and tautomers thereof) {prepared as in Example 145, Steps 1.2, 126 mg,
0.5 mmel) and (1R)-1-{1-[2-(1-methylethyl}-2H-tetrazol-5-yl}-4-piperidinyl}ethanol
{prepared as in Example 190, Step 3, 120 mg, 0.5 mmol} in a manner similar to
Example 190, Step 4. Enantiomeric excess was not determined. H NMR {400 MHz,
DMSO-dg): 8.91(d, 1H, J= 1.4 Hz), 8.41 (d, 1H, J= 14 Hz), 8.34-8.26 (m, 2H), 8.07-

15 7.99 (m, 2H), 5.13 (quint, 1H, J = 6.2 Hz), 4.87 (septet, 1H, J = 6.7 Hz), 4.06-3.91 (m,
2H), 3.26 (s, 3H), 2.95-2.78 (m, 2H), 1.96-1.71 (m, 3H), 1.49 (d, 6H, J=6.7 Hz),
1.45-1.35 (m, 2H), 1.32 (d, 3H, J = 6.2 Hz); LRMS (ESI), m/z 472 (M+H).

Example 192: 2-{2-Fluoro-4-(methylsulfonyl)phenyl]-5((15)-1-{1-[2-(1-
20  methylethyl)-2H-tetrazol-5-yl}-4-piperidinyl}ethyl)oxy]pyridine

N _N
N
N=N

Step 1: Oxone® (8.05 g, 14.7 mmol) was added to a solution of 6-[2-flucro-4-

25  (methylthio)phenyl]-3-pyridinol hydrochloride (prepared as in Example 176, Step 1, 2
g, 7.4 mmol) in acetone {45 mL) and water (15 mL) at room temperature. The
mixture was stirred at room temperature overnight. The reaction was filtered to
remove the solid, and washed by CH,Cl,. The filtrate was brought to pH = 7 with 2M
NazCOs; and was extracted with CH.Cl.. The organic extract was washed with brine,
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treated with a small amount of CH,Cl; and sonicated. The resulting solid was
collected and washed by a small amount of CH,Cl,. The solids were combined to
give 1.35 g (65%) of 6-[2-fluoro-4-(methylsulfonyl)phenyl]-3-pyridinol as a pink sclid.
Step 2: The title compound (48 mg, 45%) was prepared from {565 mg, 0.21 mmot)
and (1R)-1-{1-[2-(1-methylethyl}-2H-tetrazol-5-yl]-4-piperidinyl}ethanol {prepared as
in Example 190, Step 3, 49 mg, 0.21 mmol) in a manner similar to Example 190,
Step 4. Enantiomeric excess was not determined. 'H NMR (400 MHz, DMSO-d&):
8.46 (d, 1H, J=2.8 Hz) 8.24-8.13 (m, 1H), 7.94-7.79 (m, 3H), 7.58 (dd, 1H, J=8.9
Hz, Jp = 2.8 Hz), 4.88 (septet, 1H, J = 6.7 Hz), 4.52 (quint, 1H, J = 6.1 Hz), 4.07-3.92
(m, 2H), 2.90-2.85 (m, 2H), 1.95-1.83 {m, 1H), 1.88-1.71 (m, 2H), 1.49 (d, 6H, J=6.7
Hz), 1.45-1.33 (m, 2H), 1.28 (d, 3H, J = 6.1 Hz); LRMS (ESI), m/z 489 (M+H).

Example A

in vivo effects of GPR119 agonists on incretin hormone release and glucose
homeostasis in mice

GPR119 agonists improves glucose tolerance in normal mice

Male C57/BI6 mice of 9 weeks of age were fasted for 16 hrs and randomly grouped
(n=10) to receive vehicle (0.5%HPMC/0.1%Tween), the products of Examples 77
and 83 (30mg/kg) or a positive control (10mg/kg), namely vildagliptin, a DPP-IV
inhibitor known to stimulate glucose-dependent insulin. Vehicle or compounds were
delivered orally via a gavage needle (p.o. at 10mis/kg). The effect of the GPR115
agonists on glucose homeostasis was assessed by conducting an oral glucose
tolerance test (OGTT; 2g dextrose per kg body weight) one hour after administration
of vehicle or test compounds. Whole blood glucose levels were determined prior to
compound administration, immediately before and 10, 20, 30, 45, 60, 90 and 120
after glucose administration, using a Glucometer (Freestyle, Therasense).

Table 1 summarizes the glucose excursions during the OGTT as the average
baseline corrected glucose area under the curve (cAUC;  s.e.m.) from the animals
in each treatment group. These results illustrate that compounds of the present
invention, as demonstrated with the products of Examples 77 and 83 and the positive
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control DPP-IV compound significantly lowered the glucose area-under-the curve
(AUC) over the 120 minute time course of the experiment:

Table 1: Baseline corrected Glucose area under the curve (CAUC) during an oral
glucose tolerance test in C57BI6/J mice conducted one hour after oral administration

of compounds or vehicle:

Dose Glucose cAUC % of P-value
Treatment (molkg) (mg/dl *min) Vehicle n vs Veh
Vehicle 8718 + 330 10
Example 77 30 6884 + 694 21% 10 <0.05
Example 83 30 6754 + 286 23% 10 <0.05
vitdagliptin 10 4185 + 455 52% 10 | <0.0001

Example B
GPR118 agonists elevate GIP and GLP-1 in_ normal mice

Male C57/BI6 mice 10 weeks of age were fasted for 15hrs and randomly grouped
{n=6-10) to receive vehicle (0.5%HPMC/0.1%Tween) or 2 GPR119 agonists of the
present invention at 30mg/kg. 1 hr after compound administration blood was
collected by cardiac-stick following iso-fluorane aneasthesia. Blood for analysis of
plasma levels of total GLP-1 and total GIP was placed in a K-EDTA containing tubes
supplemented with a DPP-1V inhibitor to prevent degradation of the incretin
hormones (30 OM final concentration). Total GLP-1 was determined using an assay
from Meso Scale Discovery (Gaithersburg, Maryland). GIP was determined using an
ELISA assay from Linco (St. Chartes, Missouri). For each treatment group Table 2
summarizes the average plasma levels of total GLP-1 (x s.e.m.) from the number of

animals in each treatment group as indicated.

Table 2: Tota! GLP-1 levels in C56BI6/J mice, one hour following oral administration

of compounds or vehicle:

Dose Total GLP-1 | P-value | Fold change
Treatment {mg/kg) {pa/ml) vsVeh | vs. Vehicle n
Vehicle 2.3+12 8
Example 77 30 7.5+20 <0.0001 3.3 10
Example 83 30 6.8+18 <0.0001 3.0 5]

Table 3 summarizes the average plasma levels of total GIP (% s.e.m.) from the

number of animals in each treatment group as indicated.
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Exampie C
Tests for agonists of GPR118

30  The assay consists of CHO-K1 6CRE-luciferase cells that stably express human
GPR119 receptor plated at 15000 cellsiwell in Dulbecco’s Modified Eagle Medium:
Nutrient Mixture F-12 (DMEM/F12), 5% Fetal Bovine Serum (FBS), 2 mM I-glutamine
in black 384-well assay plates. On the following day, the media is removed by
aspiration and replaced with 20 L of DMEM/F 12, 2 mM |-glutamine (no FBS) utilizing
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yla pyridi ne 3. A conpound or a pharmaceutically
accept able salt thereof according to Claiml or a
compound according to Claim2 for use as an active

t herapeutic substance. 4. A conpound or a
pharmaceutically acceptable salt thereof according to
Caim1l or a conpound according to Caim2 for use in
the treatnment of netabolic disorders or conditions.
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5. A conpound or a pharmaceutically acceptable salt

thereof for use according to Claim4 wherein the

nmet abol i ¢ di sorder or condition is selected from

di abet es, obesity, glucose intolerance, insulin
CLAIMSsi st ance, netabolic syndrome X, hyperlipidenia,
\thq% ercholesterolen1a and at herosclerosis. 6. A

& ﬁﬁ&ﬁ# ‘'or a pharnmaceutically acceptable salt thereof

for use according to Claimb5 wherein the netabolic
1. dissegmslssung@r condition is diabetes. 7. A conpound or a

(1338 Q“%‘ﬁﬁ‘“ét“ﬁf"ob PR U A eV RS2 |
(me“§&” H% M€ phar maceutical |y acceptabl e salt
thereof for use ccording to daim5 wherein the
met abol i ¢ di sordef or condition is obesity. 9. A
conmpound or a pharpieeutically acceptable salt thereof
for use according Claim 5 wherein the netabolic
di sorder or conditigh ™ Typerlipidema. 10. A
conpound or a pharmaceuij cal | y.a ptabl e salt thereof
for use according to d ain153§B§i§fh the netabolic
di sorder or condition is metabol% %ﬁgﬂro X 11. A
b

conmpound or a pharnmaceutical ly accept alt thereof
for use according to Caimb5 wherein net abol i ¢

di sorder or condition is hyperchol esterolema. 12. A
phraa phareacedishlicanegpiable sai therepk i si ng a conpound of
Caim1l or a pharmaceutically acceptable salt thereof

and at | east one pharmaceutically acceptable carrier,
2. dA eeemound acesrding teftaim 11@1icmjs|cﬁ-ﬁ(/>{dd§§1-ﬂ\4ﬁihstl¢tbyl) 1,2,4-oxadiazol-5-

p ak LI FRLC onpri si ng
A ALl R R il

phar maceutical ly acceptabl e saI t thereof with at | east
one phar maceut i @al |y acceptable carrier, diluents, or
exci pients. 14. conmpound according to Claim1l or a

phar maceut i cal +y ptable salt thereof in
conbi nation with one therapeutic agent.

3. A compound or a pharmaceutically acceptable salt thereof according to Claim 1 or a

compound according to Claim 2 for use as an active therapeutic substance.

4, A compound or a pharmaceutically acceptable salt thereof according to Claim 1 or a
compound according to Claim 2 for use in the treatment of metabolic disorders or conditions.

5. A compound or a pharmaceutically acceptable salt thereof for use according to Claim 4
wherein the metabolic disorder or condition is selected from diabetes, obesity, glucose
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intolerance, insulin resistance, metabolic syndrome X, hyperlipidemia, hypercholesterolemia,
and atherosclerosis.

6. A compound or a pharmaceutically acceptable salt thereof for use according to Claim 5
wherein the metabolic disorder or condition is diabetes.

7. A compound or a pharmaceutically acceptable salt thereof for use according to Claim 6
wherein the diabetes is type Il

8. A compound or a pharmaceutically acceptable salt thereof for use according to Claim 5
wherein the metabolic disorder or condition is obesity.

9. A compound or a pharmaceutically acceptable salt thereof for use according to Claim 5
wherein the metabolic disorder or condition is hyperlipidemia.

10. A compound or a pharmaceutically acceptable salt thereof for use according to Claim 5

wherein the metabolic disorder or condition is metabolic syndrome X.

11. A compound or a pharmaceutically acceptable salt thereof for use according to Claim 5
wherein the metabolic disorder or condition is hypercholesterolemia.

12. A pharmaceutical composition comprising a compound of Claim 1 or a pharmaceutically
acceptable salt thereof and at least one pharmaceutically acceptable carrier, diluent, or
excipient.

13. A process for the preparation of a pharmaceutical composition comprising admixing a
compound according to Claim 1 or a pharmaceutically acceptable salt thereof with at least one

pharmaceutically acceptable carrier, diluents, or excipients.

14, A compound according to Claim 1 or a pharmaceutically acceptable salt thereof in

combination with at least one therapeutic agent.
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