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SECRETASE | NHI Bl TORS BACKGROUND OF THE | NVENTI ON WO
wOe®503219 publi shed August 13, 2000, di scl 0SeBCT/US2004/030191

conmpounds having a 5 sulfonam de noiety that are

useful for the treatnent and prevention of Al zheiner's

Di sease and other diseases relating to the deposition

of anyloid protein. In view of the present interest in

the treatnment or prevention of neurodegenerative

di seases, such as Al zheiner's Disease, a wel cone

contribu : ‘ TGRr use in

such treatHFer—or—ptreventror S

provi des such a contributi on SUMVARY OF THE I NVENTI ON

This invention provides conpounds that are inhibitors

(e.g., antagoni o d have the

formula: 15 o:bé&?ﬁeﬁ uuuuu mlﬁérﬁm e salt,

solvate or ester thereof, wherein: wherein: 20 (A) Rl

is selected fromthe group consistin

NS0 Gubghed AL ibdd0 clatogas coeoupds Hagng a
sulfori%ggfaorﬁgi%%th%@ %ﬁ@ ﬁtséfdl‘ ?&Qhaﬁe%@ﬁ’%%énd i‘ﬂgvé}éﬁfo?f @ﬂ‘&l&hemer s
Disessel &t elthef dizmasbe rgatmg ta thesdeposition df amyloi zﬂrmplln
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neuro: ngétﬁbkd{é@%s( %cl%bwzhéiméf‘ﬁl Risea$&m We)arky lcentribution to
XC(OY; (5) ar ryl substituted w

the amlqhbegqomwnydqu Uﬁgzlré ﬁBﬁ'ﬂ yeatment %@f@efsaf’wo This invention
one or nore R5 groups 9
pm"'&égo?d%'f %*C?QH‘S’”?AB&@ Y; (10) -CHg-x-E(O)-(NRé-Y; 10
(11) -CH2-X-C(O-Y; and (12) -CH2-X-C(O-NR3-Y, (O
Each R3 is inde I e grou
consi sting of: pﬂﬁ.}\h& OF 'ﬁ-‘ié?ﬂvarr\PﬂUm ) P
This invention provides compounds that are inhibitors (e.g., antagonists) of

Gamma Secretase and have the formula:

(R%)
R’H R2
m 0]
3B
(R™):27 o N7 SR
0=8=0
|
R1

or a pharmaceutically acceptable salt, solvate or ester thereof, wherein:
wherein:
(A) R is selected from the group consisting of:
(1)  unsubstituted aryl,
(2) aryl substituted with one or more R® groups;
(3)  unsubstituted heteroaryl; and
(4) heteroaryl substituted with one or more R® groups,
(B) R?is selected from the group consisting of:
(1)  alkyi;
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(2) alkyl: 15 (3) -OH (4) -0O-alkyl; (5) acyl; (6)
aroyl; (7) the noiety (R3)2, together with the ring

w@ 2006502848 omto which it is shown 20 attachedP@TUS2004/030191

(©)

formula |, defines a carbonyl group, -C(O-, with the
provi so that when m is an |$t eger greater than 1, at
nnst one carbonyl group is esent in the ring shown
| ornggz b (8) halo, (D) Each R3A and R3B is

pen O sel ected fromthe group consisting of:

§3X 1) {‘@1-@@}élky(<-:3r9e gU(@ Y: (E) RS is i ndependent I y

selected fromthe consi sting of
(#) - cHEo Cepviane” (S8 oo (g St SV

- - NH2; WO 2005/ 028440 3 (8) -C(O) 2al kyl;
( NRE6RY7; (10) -al kyl ene-NR6R7 (11)

m)sc:( Qrgll supistitutewithne BIRBBFORrgroups;( 13)
( heter aryl; and (14) -NR6C(O NR6R7; (F) Xis
ct P@Ht he group consisting of: (1) -0-; 10

(%8 - Niksteroalyl sbbslitkidd withéne(dhmofs RPigrb@me: (G Y is
sel ect ed fromthe group consi sting of: (1) -NR6R7; 15

(£9) - NO¥S erein b is 2-6;

(10) —CHa-X-C(O)-NR>-Y;

(11) —CHx-X-C(0)-Y; and

(12) —CHy-X-C(O)-NR-Y,

Each R® is independently selected from the group consisting of:

N K

(2) alkyl:
(3) -OH;

4) -O-alkyl;
(5) acyl

(6) aroyl;

(7)  the moiety (R%),, together with the ring carbon atom to which it is shown

attached in formula 1, defines a carbonyl group, -C(O)-, with the proviso that when m

is an integer greater than 1, at most one carbonyl group is present in the ring shown

in formula [;
(8) halo,
(D) EachR*and R*®is independently selected from the group consisting of:
(1) H;and
(2) alkyl;
(E) R®is independently selected from the group consisting of:
(1)  halo;
(2) -CFg;
(3) -OH;
4) -O-alkyi;
(5) -OCFjg;
(6) -CN;

(7) -NHz;
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w@eoosmbdeyd ; (8) unsubstituted aryl cycl oal kyl ; PEBYS2004/030191

(F)

(G)

(3) unsubstituted aryl; (4) unsubstituted heteroaryl;
(5 -alkyl; (6) -cycloalkyl, 20 (7) unsubstituted

unsubstituted heteroarylal kyl; (10) unsubstituted
het er oaryl cycl oal kyl ; (11) §nsubstituted
aryi heterocycl oal kyl ; 25 (12) substituted aryl; (13)

S tit eroaryl; (14) substituted aryl al kyl ;
igf @é@yﬁf}i ¥ed aryl cycl oal kyl: (16) substituted
h qOFr oacyOINRIRY; 30 (17) substi t ut ed

het er oar ﬁwcycl oal kyl and (18) substituted
al§Phet-a DRRYI C (19) substit ut ed

h ocC aIkyI; (20) unsubstituted heteroaryl
?H$ {%{Qﬁbﬁ%k Hstitut ed aryl al kyl heterocycl oal kyl ;

P((:TZ)JSZ— 033049, WO 2005/ 028440 PCT/ US2004/ 030191 -4
( ut.ed heter cycl oal kyl; and (23)"
rﬁ%)ast m@tﬁé?;@fwlk Y Wherein the aryl noiety in
sqqd)submsa(@t)ﬁpkf’[g?oups (12) (14), (15), (18), and
(21) of 5 said group, and the heteroaryl noiety in
saﬁ@%Q!%%tﬁﬁtfmr@dhggwﬂ)scm%?tlng(q%) (17) and (20) of
3 fj Y _group, are substituted with one or nore

sub

Stituents independently selected fromthe group
cdablst-N’rrb* of: (a) halo; (b) -CF3; 10 (c) -OH (d)

&h e 1) SQoneRr (1)
- (D - Cenhlkyleme- NR 6R7; (k) -NR6C(O) al kyl ;
Y is selected from the group consisting of:

(1) -NR°R";

(2)  -NR*)CH.)NR°R’ wherein b is 2-6;

(3)  unsubstituted aryl;

(4)  unsubstituted heteroaryl;

(5) -alkyl;

(6) -cycloalkyl,

(7)  unsubstituted arylalkyl;

(8)  unsubstituted arylcycloalkyl;

(9)  unsubstituted heteroarylalkyt;

(10) unsubstituted heteroarylcycloaikyl;

(11)  unsubstituted arytheterocycloalkyl;

(12) substituted aryl;

(13) substituted heteroaryi;

(14) substituted arylalkyi;

(15) substituted arylcycloalkyl;

(16) substituted heteroarylalkyl;

(17) substituted heteroarylcycloalkyl; and
(18) substituted arylheterocycloalkyl;

(19) substituted heterocycloalkyl alkyl;

(20) unsubstituted heteroaryl alkyl;

(21) unsubstituted aryl alkyl heterocycloalkyl;
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(1) -NR6C(Oyaryl; 20 (m -NR 6C(O) heteroaryl; (n)
-NR6C(O) NR6R7; and (o) alkyl, or Y is selected from

w0 b@sgesawp consisting of: 25 (d) WD 2005/ 02844PCT/US2004/030191
PCT/ US2004/ 030191 5 (CH2)0-2 (g) (h) e(RIO)P %1 Z
(R8)r (i) 1 (R$)r / ~RIO)P _~NN > (J) , and (k) (H
R6 and R7 are independently %el ected fromthe group

c i sting, of.: 1) H alkyl; (3) alkyl

sibsh i PHFEBSWFWSH&%OWCMVW%r oups, with the

P(23) sankhBstitiREcydddalkyle hydroxy groups are bonded to
a carbon to which a nitrogen is also bonded; 10 (4)

cycloal kyl; (5) arylalkyl; (6) heteroarylal kyl; (7)

whereifthe o 3kt {nsaif BRI grot, (13), (1) (19).18). and (21) of
said ¥ greup,eahd ﬂmﬂnetb’majybmpiecty) imssaid isupystifuted gooyps) (18), ((18), (17) and

(20) c?fI s@{cll Y é’r@u%?g?e/ gl%gsqfl Steg%{hug,%g %ﬁ%)gi'g]s%%stituents independently

selected from the group consisting of:

(@) halo;

(b) -CFg;

(c) -OH;
(d) -O-alkyl;
(e) -OCFj3;
f -CN;

(@  -NHg

(h)  -C(0)(C4-Ce)alkyl;

() -C(O)NR°R’;

()  -(C+-Ce)alkylene-NR°R";
(k)  -NRPC(O)alkyl;

()  -NR°C(O)aryl;

(m) -NR°C(O)heteroaryl;

(n) -NR°C(O)NR°R’; and
(o) alkyl,

orY is selected from the group consisting of:

S RY) (R (RO (R
S ST SN N
2 A Aok Ao

d e (f) ’
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-6 5 10(J) 15 20 25(K) 30(L) al kyl substituted with 1
to 4 hydroxy groups; aryl; -OH -0 alkyl;

WO g{oSpe34ad kyl ; or (8) if r is greater than 1, PEDURB04/030191

A

rmre carb'ﬁ

sags} rlng y be unsu

groups, together with the ring carbon atom Each (1)
(2) (3) (4 (5 (6) (7)_(8) (9 (10) (11)
(12) (13) (14) (15) Eack-

unsub tltut ed aryl; (2) substituted aryl; (3)

uns tituted het roar)(Rf‘)r (4) alkyl;.or atons to
they a{%ﬁ C define a rl(ncgg n one or

(1) (2) (1)

e méE‘fﬁ’é
ﬁ)u?“\lz\)i or subst |/C(t\u~t(;ed

(R * (I)

f/sqaidrin y
|y of each %a

RO — (R19), (R®),

Q-0 8O

(H)

(1)

)] , and (k) :

R® and R are independently selected from the group consisting of:

(1 H

(2)  alkyi;

(3)  alkyl substituted with 1 to 4 hydroxy groups, with the proviso that none
of the hydroxy groups are bonded to a carbon to which a nitrogen is
also bonded;

(4)  cycloalkyl;

(5) arylalkyl;
(6)  heteroarylalkyl;
(7)
(R®)
g__/ /\|
(N
(a)
8)
R%)s
g—::/\\N—RQ
(b) ; and

(9)  heterocycloalkyl,

Each R® is independently selected from the group consisting of:
1 K
(2) alkyl;
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with 1 to 4 hydroxy groups, R9 is independently
sel ected fromthe group consisting of: H alKkyl;

wabdogl2swbstituted with 1 to 4 hydroxy groups;PCT/US2004/030191

()

(K)

(L)

cycl oal kyl; cycloal kyl substituted with I to 4 hydroxy
groups; arylal kyl; heteroaryl al kyl; -C(0)0-alkyl;
al kyl ene- O al kyl ene- OH; ar'ﬁ('subst ituted with one or

L ] Sl R o

bstalr)f(ut ed aryl; -alkylene-C(O O al kyI and h yd
ya | kyl-0Oal kyI R10 i s independently sel ected
fl(@)m t R®roup consisting of: H and alkyl, RI1 is
iéect eg élf( mthe group consisting of: WO 2005/ 028440
)5 0~ cyc ’oaI kyl; unsubstituted aryl al kyl ;
un(rspbst-C((D)@dllqt;wrcycl oaI kyl, unsubstituted

. éﬁbst‘ | t'ﬁtglé%a/té% hae ‘3%: at[fiidﬂ&h tgeert %&%{6 ﬁ‘%ﬁ(aﬁb@éf bon atom
SUbSt | g laesh§ & Wh‘RﬁHN‘l'ey aréldi@”chbéltd%ﬁn@fa/hﬁd; kithérein one or more

substituted aryl cycloalkyl ; substitute

het er o &R aktpms gfn@pld Sinesmay eggplaced mdependently of each other

Ayl e e e gl e ou By brispBfiuted
and ( 16«)|tho'f tcsélr(ydm groups,

Each R is independently selected from the group consisting of:

(1 H

(2) alkyl;

(3)  alkyl substituted with 1 to 4 hydroxy groups;

(4)  cycloalkyl;

(6) cycloalkyl substituted with 1 to 4 hydroxy groups;

(6) arylalkyl;

(7)  heteroarylalkyl;

(8) -C(O)O-alkyl;

(9) alkylene-O-alkylene-OH;

(10)  aryl substituted with one or more R® groups;

(11) heteroaryl substituted with one or more R® groups;

(12) unsubstituted heteroaryl;

(13) unsubstituted aryl;

(14) -alkylene-C(O)O-alkyl; and

(15) hydroxyalkyl-O-alkyl,

Each R is independently selected from the group consisting of:

(1) H;and

(2) alkyl,

R" is selected from the group consisting of:

(1)  unsubstituted aryl;

(2)  substituted aryl;

(3)  unsubstituted heteroaryl,

4) alkyl;
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15 group, and the heteroaryl noiety in said
substituted groups (12) and (15) of said R11 group,

w@e@soeHagi i t uted with one or nore substituent SPCT/US2004/030191

i ndependent |y sel ect ed group consisting of : 20 25
halo; -CF3; -OH, -0 alkyl -CN; - NHZ;
-C(O 2(C1- CG)aIkyI C(O)NF?GR? fromthe (1)
E\éG 06&‘3 Iene NR 6R7; (k) -NR6C(O al kyl; (1)
c( Y30 (M -NR6C(O heteroaryl; and (n)
(Q?GC( %Hﬂ@&ﬁutaﬁ'\éwl(amwm I's an integer of from0 to 3,
and if mis greatef than m noi eties can be the
s be ounaub:’ptgut@ﬁltarﬂcwpaﬂwl anot her; WD 2005/ 028440
Py US is anrnteger of fromO to
ngandaﬁg%&ﬁgtje%heg ﬁha‘f&l 1, n noieties can be the
s (e oundﬂbétﬁuﬂdthétemaryinyclaaldxyher (3) ois an

i nfege fro and i ) is greater than 1, o
[ erent from one
oGP oS iB arkbelernBldpalit s or et 1
apphherikoxyakgh that men+o is 1, 2, 3 or 4, (N) pis
anlnteger of fromO to 4, andlf greater thanl p

mb12x i s4bstifHtastheteEo e or different from one

a?%ghe%ubﬁtﬂhtédé |r nteger of fromO to 4, and if
ter t etres can be the same or

d(14)er substtutad aﬂyk:yakv@mydar 10 (P) s is an integer of

Y apbBs il Berlotl RO A anot ner and (0 2 19

s¢l@ct edbstitated dglrpterapycloatikdysti ng of : 15 20 25

wherein the aryl moiety in said substituted groups (2), (13), (14) and (16) of said R"

group, and the heteroaryl moiety in said substituted groups (12) and (15) of said R

group, are substituted with one or more substituents independently selected from the

group consisting of:

(M)

(@) halo;

(b) -CFs;

(c) —OH;
(d) -O-alkyl;
(e) -OCFsg;
()  -CN;

(9)  -NHgy;

(h)  -C(O)2(C+-Ce)alkyl;

(i) -C(ONR°R";

()  ~(C1-Ce)alkylene-NR°R";
(k)  -NR®C(O)alkyl;

()  -NR°C(O)aryl;

(m) -NR®C(O)heteroaryl; and
(n) -NRP°C(O)NRPR";

(1) m is an integer of from O to 3, and if m is greater than 1, m moieties can be

the same or different from one another;
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30 (1) (2) (3) (4) (5 (6) (7)) (8 (9 (10)
(1) (12) (13) (14) (15 (16) (170 (18 (19
W@ 2@p/028420L) (22) unsubstituted heterocycl oal kRET/US2004/030191

substituted heterocycloal kyl; -NH2; -NH(al kyl);
-N(al kyl )2 wherein each alkyl is the sane or
different; -NH(unsubstituted cycloal kyl); -NH

ti.tuted I | k N k titute
oy bip RpINte8E of Bty Yo 34808 ety et Banid, | oieties can be
the sahﬂnK gnaifesénttilmbrer addtmbs;; - NH(substituted aral kyl);
t(:)al kyl ) (aral kyl % - NH( unsubstit ut ed

B Pde pBI integey p)‘ rom it SupBe it @ isearaaiercthanyl| @ anaigligs can be

oo sifeb MU OARRIE cLoe/oLoe 31
such that m+n+ois 1, 2, 3 or4;
(N) pis an integer of from 0 to 4, and if greater than 1, p moieties can be the same
or different from one another;
(O) ris an integer of from O to 4, and if greater than 1, r moieties can be the same
or different from one another;
(P) sis aninteger of from 0 to 3, and if greater than 1, s moieties can be the same
or different from one another; and
(Q) Zis selected from the group consisting of:

(1)  unsubstituted heterocycloalkyl;

(2)  substituted heterocycloalkyl;

(3)  -NH;

(4)  -NH(alkyl);

(6)  -N(alkyl); wherein each alkyl is the same or different;

(6) -NH(unsubstituted cycloalkyl);

(7)  -NH( substituted cycloalkyl);

(8)  -N(alkyl)(unsubstituted cycloalkyl);

(9)  -N(alkyl)(substituted cycloalkytl);

(10) -NH(unsubstituted aralkyl);

(11) -NH(substituted aralky!);

(12)  -N(alkyl)(aralkyl);

(13) -NH(unsubstituted heterocycloalkyl);

(14) -NH(substituted heterocycloalkyt);

(15) -N(alkyl)(unsubstituted heterocycloalkyl),

(16) -N(alkyl)(substituted heterocycloalkyl);

(17) -NH(unsubstituted heteroaralkyl);

(18) -NH(substituted heteroaralkyl);

(19) -NH-alkylene-(unsubstituted cycloalkyl);

(20) -NH-alkylene-(substituted cycloalkyl);

(21) -N(alkyl)alkylene-(unsubstituted cycloalkyl);

(22) -N(alkyl)alkylene-(substituted cycloalkytl);
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-NH(unsubstituted heteroaral kyl); -NH(substituted
het eroaral kyl ); -NH al kyl ene-(unsubstituted
weywbozd4ky | ); - NH al kyl ene- (substituted cycl ortRYE3004/030191
-N(al kyl) al kyl ene- (unsubstituted cycl oal kyl);
-N(al kyl) al kyl ene- (substit utﬁd cycl oal kyl); WO
2005/ 028440 PCT/ US2004/ 03019 -9 23

LR o2

g&i kmeJwéreél@sdbﬁﬁﬁneaweWbeyclba nocycl oal kyl);
(222)7) N( al kyl ) al Kyl ene-(substituted heterocycl oal kyl);
5

N(@&wﬁlkylgn@dua@meéwgd&aﬁ@wel@@&wam kyl ; and

(10 Seeiiechensabsnat e st (20)

t {27 s ammsabstitufddebentofudéd Wetarecyclealkyl; andst i t ut ed

h ocycl a Kk noi et f substituents (2), (14),
(1651 © Bbstitted beRZofsa Pt BOibal™. *ana sai d
qug} | Hitegd cycl oal kyl noi ety of substituents (7),
(9 (20 and (22) of group Z, and said substituted
K%@) o hydr@wgkwaz WiRsRt %qci) aliyl mgyhepthe, sagmg ok glifferent,
substituted heteroaryl noiety of substituent (18) of
group Z, are substituted wwth | to 3 groups
whereindssie ndbsﬁtugecbbemmldaiIqrhmwiet)gmprbs&immts (2ng¢14) (16), (24),

(26) %)é?@&ué gﬁldksélg &é%yfeg_&w&ﬁwo&le@/ .?f sul:gs‘%i)tuents (7),

(9), 20+4md (aa))é)ffggrdm)p Naallkadid auuﬁtﬁm@dra@aﬁm@twIsubsm’ubﬁt (11) of
| e

group %( gpq)w)@qgsg{tlktgetp het%pgaryl,{;&@) Wbs’uté%}%t (18) of group Z, are
substit¥ted ith 130D gfotlps intBpenddrith2di¥ttedfom the group consisting of:

(@ alkyl;
(b) -OH;
(c) -Oalkyl;

(d) -OC(O)alkyl;

(e) -OC(O)aryt;

(f)  -NHg;

(@)  -NH(alkyl);

(h)  -N(alkyl): wherein each alkyl is the same or different;
(i) -NHC(O)alky;

)] -N(alkyl)C(O)alkyl;

(k) -NHC(O)aryl;

() -N(alky)C(O)aryi;

(m) -C(O)alkyl;

(n)  -C(Ojaryl;

(0)  -C(O)NH;

(P)  -C(O)NH(alkyl);

(@) -C(O)N(alkyl), wherein each alkyl is the same or different;
() -C(O)alkyl;

(s) -alkylene-C(O)Oalkyl;
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(0) (p) (@) (r) (s) -COQaryl; -C(ONH |
-C(ONH(al kyl); -C(O N(al kyl )2 wherein each alkyl is

wo b@sozeao or different; -C(O) 2al kyl; PCT/US2004/030191
-al kyl ene-C(O) Cal kyl ; WD 2005/ 028440 PCT/ US2004/ 030191
-10 (t) piperidinyl; (u) py]rrolldl nyl; (v)
1, 1- et hyl enedi oxy; (w) aryl; 5 (Xx) heteroaryl; and
(y) -0 CH2- O\t\:hﬁrel n bot h oxygen atonms are bound to
the sa c RIS om and provided that the aryl and
het erogy! pRBlidpg;of said Z group are not
substituted wth said - O CH2CH2-O group. In (M
t hr ougkv) P) 1 %&W'@@ﬂ%ﬁéﬁce to noieties preceded by an
i ndex, Im 10 noieties", refers to the noieties
quantlf( éd Ey t hat i ndex. Thus for exanple, the term
"'m noi ) es’hetarbary; andt he noi eties whose quantity is

o ovi a0 corBrO R eTS whkrain B HYYEE APMedfapoind to the same
Secr et @aﬁo&ﬁé@% @hd pRIVIdPtHH v afR RRIdH i8I mdfeties of said
Cc O, O.This invention al so provides a

phar nagwppﬁélredtﬂﬁﬁﬁbﬁt'ﬁtﬁﬁﬂ withsaid ngPldszg-Q @HoHRe
2118 10} tRbUGH PP R RAGRABO Y HniBficd BRcRYy 8 S e g, 'm

armaceut i ca accept
moieties’; refers memmasm@nﬁﬁm bg2baiinder.1 Ihus; for example, the term
“m moieties” refers to the moieties whose quantity is indicated by the index “m”
This invention further provides compounds that are inhibitors of Gamma

Secretase selected from the group consisting of:

OEEKYQ D ég " ()

)Qw

Cl and

This invention also provides a pharmaceutical composition comprising an
effective amount of one or more compounds of the above formulas and at least one

pharmaceutically acceptable carrier.
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This invention al so provides a nethod for inhibiting
gamma- secretase conprising adm nistering an effective
W@ poos/02848ther apeutical ly ef fective) anpunt of OPET/U82004/030191

nore conpounds of the above formulas to a patient in

need of such inhibition. This invention also provides
a method of treating one or nore 5 neurodegenerative
d| eases

SiBerfiohRiss wRbidts 3 B hFrBbifie Sannisaboretase
com&WH&%l%er%rﬁ@ﬁé’&nfeo(r W't%réﬁéutléalﬂﬁéﬁ@cﬁtve') AnRRed of one or

tTeat nent his invention also provides a nethod of

more; eenpoundayot the ahgyesiormylasoo apgtientdn neest @i suchdnpibition.
nﬁﬂégg‘q’ﬁhﬁgﬁ a?{%ér%i/gl}eg dmethod o f"{’rre%‘tiﬂg Lgrqlng cal

rain risin mms ering
neu r@d‘egﬁrfeea’dlvelélséas& cotrimsmgpaﬂl mcra$tby1ngfaﬂ1w’feom¢ (aempunt

therapui Al FiedlbenaBioueh oh PR Mo TRssErbrHRds Ph B R gys Tormuias o

a paﬁérﬁqh ReeY il emafmpRt.hod of treating Al zhei rrer s di sease
npri si n? adm ni stering an effective (i.
e

t Hév%\w@n alalsp providas a@)etaﬁdMﬂnmbltlaaéh@ﬁepﬁﬁm@n of amyloid

prote§P PG AT O3 PR oOE Aot BRRBICGER tjuBTE e

braln))\sommmjmmmlstedng fanoeffdaiive (I.eg tlsepmpeﬂtlcailyl eﬁectlvb)aamount of

one g mere EBBRORBOR 00 B RBSve rBHIAS et RGLn eed PEsyon Mhibition.
| NHig fRenBeh v provideya andthBH of trtfatin |mefi‘%a:ﬂ§ease

humans and ot her manmalian ani mals. " ns an
compyjsinhadminisigging i edectiveotis; thﬁr&neuﬁﬁ9ll>b@ff@@tr@i) @mouﬂi of one or

mor%%@ﬂnégﬁﬁdfﬁﬁh%oé%desfs?ﬁwer A Eaaf gnﬁh%edz& tFédt

e chain groups contal n'
about 1 to about 12 carbon atons in the chain. Mire

Car bon at oBEVAILEH BHECARTAN i BHE AMENERSH., °

N UTTo —J L

OrAﬂTﬁééd bBves, a?i&bﬂro@(}ﬁt%lﬁ&hé %@cﬁi&aﬁ@ﬁ Rk, foﬂﬁ\bmb téfms, unless
are attached i near al kyI chai n. "Lower

othera\rwndwaﬁssfyalb% UBdﬁ@\?&P@ tahave the falowg meaningson
at"?’gﬁehp|ﬁ3§%§€??ﬂ}%ﬁé‘ﬁfgﬁ%ﬁ¥m%l§tra' ght or branched.

term nmeans that the al kyl
gr‘qunmmy rbeass hatmanst b;hemmaammahaneammlaiﬁ ituents

1 Hadns S protE Ty Sl Gbor oot AEN gia A8 st or
branmaﬁ@ chﬂwp?fswf@é@eutd oy bbo@tr 3 camow eﬁah%sylh thé)bh@(h Preferred
droxy, al koxy, alkylthio am no, NH( al

alkyl gmgg,gplggm@,qngut 1_tQ(glquq 32203@@,%@;5@913 m@ }%ag] M@reamgferred
alkyl T %xﬁlé‘é’éﬁta 6\#{9 1t ﬁﬂy%b Eﬁé?maneétoms |ﬁuché%|ﬂ'aﬁ1 @rgfﬂ:hed means

s inel propy i'sopro
that mnebot mo,reﬂo\mrt eylkyl groppatsyabh asapetiyl, etbylyr, prdpyly Iare attached to a

net trifluoronethyl nd .cyclo | pet hyl .
ineal 8T 0 e s patousina vy ahRRLATH BRLL carbon
atomafin &hé @hél“hl whivklieg e straighoupbemithadNTAE téim r'ﬁﬁfétstm@a alky!"
car bon- car bon doubl e bond and whi ch may be straig o]

meark; Hiat el abybigespomayineysukagded dy Qﬁ%bmorq §U§§thl@ﬁt3 Which
may g%gﬁ? sgfhet Sedifaret; e5EFEELSRUAL BERY in@E RN Rlected from the

group consisting of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkylthio,
amino, -NH(alkyl), -NH(cycloalkyl), -N(alky!)2, carboxy, —C(O)O-alkyl and —S(alkyl).
Non-limiting examples of suitable alkyl groups include methyl, ethyl, n-propyl,

isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl, decyl, fluoromethyl, trifluoromethyl
and cyclopropylmethyl.
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to about 12 carbon atons in the chain; and nore
preferably about 2 to about 6 5 carbon atons in the

W@ b@s02848r anched nmeans that one or nore | ower BECRYE2004/030191
groups such as nethyl, ethyl or propyl, are attached
to a linear al kenyl chain. “lower al kenyl" neans
about 2 to about carbon atons in the chain, which

g koS R B o
carbcﬁub@bbhtdcﬂﬂalé%oﬂd %r@lrwm@h enayl bétstﬁa@nt(ﬁ* brahctedrand kemprising

sane or different, ch 10 su tit t bein
abou#%é‘éﬁ@ﬁ%ﬁ@l%f%@l é@cf%%"\‘ hate Rr %e@aﬂ@ rr?glpafhave about 2

to abggﬂ( t%ﬂﬂ ﬁoo"f‘ﬁ?/ tr the%u?add"d’horégﬁé@ralﬂi/ BBt @“&9‘ about 6

Imting exanples of suitable alk Y
carbagy amw |rrmlem|@tﬂlr@nyhed presrenifiat onemrtraang lower aIk yl groups such

as maR, S BF prgn i ite aftadiElt ﬁ%gé{Ly%é)lg%Ig%gnch%ﬂg ;£ 6BP Ylcenyr

meartso%ttcajt_m ﬁgabcbutl Geaartbonratﬁﬁfs malgb mhanﬁwhnch mayptb@ straighit or
n I C e.siral I Ira C rsin
brandigslyt s tepmapuBitisCalEin’ M PAC heakpayarous may be

substﬁ[lﬁioelw BAedrHo susHURNE Wﬁciﬁhﬁﬂl bel thd SamBYHdiffdrent, each
carbon atons in the chain; and nore preferably about 2

substutueabb@mg4nd@mrmﬁntla(taﬁl@cteﬂ fiome thenarqup epngistingoihalasalkyl. aryl,
cycloé{k% Ic%lﬁo 0.5"()(593( Sni 2485 k?'g.‘é%ﬁéagfrﬂﬂﬂé |e§<5ﬁ'g>lesaﬁ(§[ﬁf4ﬂ)¥é alkenyl

or pr are a i ne
groupshiactude’ eithmyl prdgenwll n- BOtawarﬁsnwd)lwlbuEZ{em\ybblemntenyl octenyl
d rbog atons in the chain, which my be straight or
an SA¢hed. Non-1imiti ng exanpl es of suitable al kynyl

grAalkpayr Meatiean bliphatic hYdr@@bedn grolrpbtdrttélmlng at least one
3-net hyl butynyl ., n-penty , and decyn§r The term

carborsew@omtupl&jbqniyﬁg |whlclhmaav3b@ gHeighker Hibeynprising
about@Xo I%Boﬁﬁ%tdatrl%r? didis RHCERTR! B e“fé#%& 'a'il%iﬁ'lg @rowg‘s%ve about 2
may be ? e 51 stitu

e sane or di rent, eac
to aboutﬂa:peadmn atprseiretheasthdin;and h@r@@r@ﬁeoatpjy @bout 2o agout 4

carbf] #i¥ms fithin M i Enn e feens Mt oBosr 5 RuRs Ayl groups such
as m@m?metlﬁylwmﬁpw ke agachad th@linear dkfhylethaihoewer alkynyl”
|mt|n exaggles of al ky|l ene include nethylen

mears ?\Q@@r?etchﬁ ThoRcatomg, '?Ithe Sib WiHER "Eb‘otP%ﬁrﬁ or
brancH¥d. Nd?ﬁf?fﬂﬁmgﬁe)@‘a"rﬁﬁi@% It SHRAgEYAk{fy) %Foué@mmﬂdb' &M?Mlcpropynyl

ring stem rising about 6 to ‘about 14 car

2- butaﬂkdnﬁ mgﬂtyﬂmtwmylyn p@lnt_wtyl anddedyowt. Tie warrﬁisnbatltutm:! alkynyl"

mea Ehtﬂﬁg I"gé a%/ﬁglp r@p éﬁ?% §g Bgﬁ‘éélk %Bv\ﬁ\t 'cﬁ{ulf:\rgpe %@%uém? which

may Bemhﬁel samd bif @ffer’éntl @ach ?utﬁstltaé%t?ﬁmg e}vﬂépﬂheﬂently sellecged from the
Non-limti a es, of suyjtable aryl groups I nclude
QFOUR)H%W?“%BPgME@?ﬁﬁn %ﬁoﬁi@d/ 028440 PCT/ US2004/ 030191
- XRiky fdplce 98and a difeABSorR) g@é@ﬂ%bté?né@ﬁ?%ﬁidvél & a hydrogen atom
nultlcycllc ring stem conprising about 5 to abol

from an alkyl @reto that l@d@¥ee@ab9vabwgn -limiting abemplelsoofralhﬁene include

nore of the ring atons is an

meth@%@nﬁnw%‘%m hgﬁ)rn&gar on, for exanple nitrogen,

oXpgd'h(sometirhésiabbedwvidgited SArhmean® an atromatic Phaicoychd or

_heterparyls contain 5 about to about 6 ring atons
m”'t'ebfﬁi.’ %fsg%ﬂ‘)ﬁlomlé%ﬂn% 8bgyt ¢ g‘hé‘gpw Z% Fthane %;Pr%f?éably
abouP6 tH‘éb%utﬂD% 5 U BB c¥hibelbtin tuted with

sane or di f fe{en¢5%§ are F}}sl,j% @pc aﬁ;‘?sw&lue W
one or more "ring system substituents" which may be the same or different, and are
as defined herein. Non-limiting examples of suitable aryl groups include phenyl and

naphthyl.
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defined herein. The prefix aza, oxa or thia before the
heteroaryl root nane neans that at |east a nitrogen,
wo@oegees4a0r sul fur atom respectively, is presenPCHBESH04/030191
ring atom A nitrogen atom of a heteroaryl can be
optionally oxidized to the _Cﬁrespondl ng N 10 oxi de.
Non-1imting exanples of suitable heteroaryls include

DXl R A bR bron b U Bl Fhd bste

comm’s’ g abylit 5fto ra@z;anyh rmgmtbl‘r@ )bfefeﬁébl;’tlé@bm’[ 5 t& Bba@aP1 0 king atoms,
4-t hi adi azol yl, pyrazinyl, pyridazinyl

in w'u@h hBR A Ingle of Uakring Alones 1> 21 iR oG tippyaarbpmyfor example
nitro é?l Sﬁ@gbﬁ oF” %ﬂlﬁ.l?'élé é)blrm F&%Eﬁféﬂoﬁz P’Fé!ﬁefre'dqw naoq r%lslcontam

enzim azo enzot hi eny
about ﬁntoaibﬂqu ringn ramm@miej%etemrﬂu caade ophidnally substltuted by one

or b SRERYH B Mo S SR ) e T RERYE . anc ar oo

definedrtmrein. Thel priefirrzctal bra br ¥da beforel thylhetmwﬂ réot name means

| k whi ¢ch th
that 11603 Sitipasts SRt of PHBRAOTH SaPRORYRlY @oc?fsﬁééasi% ring atom.
A mﬂdgwatahmawe@é&barﬁ%nlbé%ﬁmu stémé&%o é&;ésamrﬂmg N-

aral groups include _benz phenet hyl and
e

oxidey dyen- tmyemnias ofmtabtm%etemml@ ipaludatpyidyle pyrazinyl, furanyl,

thleng A gggﬂﬁ%lhml%ch@%h Iyl. | fcéhra\%ﬁf&ydxa a:}glagzg) Iy pt‘ﬁ%z&gly Urazanyl,

pyrrolidspyratelyl, tRazdlyl; rléa4ahiayliamWI spyraznpyl wndatmylequmﬂokalmyl
o=, R oSS FRE R0 AR, Bhaebiabhnylindoly,

azairidiflyl, BahAfid &I beh@othlérnwmﬁdlmyanmhdaz%ﬁd thienopyridyl,

%ﬁc oal kyl " nmeans a non-aromatic nono- or multicyclic
quingz gylsyy@@ﬁpyr@am i RyriedoRsisyt, imidazopyadyl, isoauinobay,

bon atons.
benzgtag e??% cyc %%nrégﬁlg%ﬁ alrn é{%o ‘5 to about 7

ri Agalkylbmeaﬂ'shen al.')ﬂGﬂ"Q&H gnyulupaarwhneh tipe apshainbyalkyl are as

provig{a¥idesitRea Pielafter ayvB o eta e dhyaspup Nogimiting
exanples o sdeiblaegan Ppglfbupbbﬁblbd@bbhﬁﬂ exsHENeBSy] 3dOT

sui t abl e nmongcyclic cycl oal kyl s |nclude cycl opropyl,

naphiizleaymatoyl. Teydqqmewr\e pamq BREdY {a thiewoh Hie alkie.
oy KA iR BTARA-AY. SRR e the A afid anylarp as

prevnanalytdmcnbeé Prafiatred alieyéarrylsfctompnse albweonalkylgnoop. dion-limiting

exanigig® oBL Qe Al FaR hiediifghs S i gwgw.er. The bond to the
parerﬂQﬁB{dﬁ&Mﬁﬂ@ﬂﬁ&éMM 030191 -14 "Hal ogen" neans
brom ne, or iodine. Preferred are

chl ori ne,
£ ISRy BeRDR A oA BElE ABNOa ey Qicang SYstear o
comﬁriw hBSutaﬁ‘% %Bbgf ﬂ@%arbd?’?ét%ﬁ#é‘ﬁre%e’?%@gsab%ﬂt Qlt&é{boﬁ? 10 carbon
defined above wherein one or no gen atoms on
atomshBrefered dysiaadill simgd contain mabut §rto @pouév irimgcatabsy &hes
oo 8 T A R P A

whiclf mayetxeatfté earmaecmi differeraamy ard adldefingd=0ges, bNﬁnﬂlhﬂtmg examples
e the sane

of SUE?&gm?é C Cé/& ligls ﬁi@mqs AR ggﬂi ?chleé%m &yciohgiyl,
cyclohaﬁty@ éﬁH ﬁhé ‘I’iRé' thﬂﬂmﬂﬁ%@kgbﬁple@ﬁﬂéwtd?ﬁé ﬁftﬁﬁ’(f)béhc cycloalkyls

ar al’kyl kyl aryl, et er oar
include dydénatia aart;nrnylhedern@atsmamdrme likaydr oxy,

"Halo" means fluoro, chloro, bromo, or iodo groups. Preferred are fluoro,

chloro or bromo, and more preferred are fluoro and chloro.
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10 hydroxyal kyl, al koxy, aryl oxy, aral koxy, acyl,
aroyl, halo, nitro, cyano, carboxy, al koxycarbonyl,
wa@eopboxsse@mr bonyl , aral koxycar bonyl, al kyl sul f oPgi/PS2004/030191
aryl sul fonyl, heteroarylsul fonyl, alkylsulfinyl,
arylsul finyl, heteroarylsulfinyl, alkylthio, arylthio,
het eroaryl t hi o, aralkylth|o14heteroaralkylthlo

cycloalkyl cycloalken I het erocycl yl
heklalogepc madyis fluaripgychioripe, Rremiag, or iogineNgsetgrred age fluorine,

R e

different and are | rom-t
gr'dalpaliotinmieans g aikylrgajd@gtad, above/wheeaiy bneammore hydrogen

[yl ... "R
atom PR o BbISEA B I3 bR E e ARONE 2 nay be a
heRﬁng@gtswnn ﬁmsamjm" hmam a anb'étntuérﬁtaitamwlto an aromatic or non-
L N ST MO
systetﬁ@tF@ihﬁ] )é{em @%b@flﬂ%ﬁfé bHanye ﬂ@ts%rﬁéb?ldﬁéfbnf 'e'é@:h By

exarrp es I nclude:
mdene@ﬁ@ndwseamd frepnthe grqu@rcomsm’mguqf ail@doardr heteroaryl aralkyl,

etk Bk ElcRSarh kiSRSl MR

hydrextyatky|, alkexgh acylokwarralkaky,l auyt taroyle hakay, Initro maboncarboxy,

P d | oal k
alkoxySaihon ! Ay iAo oY, Rk tarSSG AP UETRE VLR
heter@BRISNAINYY, a‘ik&h&ﬁlﬁhﬂt a@/lyumrhyl Oﬁ@teﬁtsarmumnyr Ianq/ltm@tammo

substituéents” be the sanme or different,

nd
heterga@/l%o @éﬁi%hwab@woamquﬂcme?@llwk@ryﬁlc’@&%nﬂ heterocyclyl

|y
re B 0 TSI ST ST LSO hgn Y. and v
may be ltiee same o1 differerg amdaanel mde;beradenilytsﬂl;e@edﬂtdm tiye graup

cons‘géqgegbdg%%s 0 rbolr mﬁg ¥IIJ§¥&,VE 2005/ 028 sgtuent" also means

a cydﬂ@ Rin@lTrEetd T nﬁgrm@mzsl ofowSiEh MU ayisé laChétEf@t@meﬁm:hed to an
npri si ng about to about 10 ri n% at ons, preferabl
Yy

aryl, agfmarwl tf‘@t%ﬂ%b!?l)’h@r heteroqyclany! ring By\gimeRanerusly SHB$"$Ut'"9 two
| I
ring rt%fdr%&%g r@t}cﬁﬂ?f o'n”sew%)i??l H?tg?dn fglgag%oé%l;(l gﬁﬁ%r@&?@hyl ring. Non
limiting examplasniacluder n corrbl nati on, and which 5 contains at
| east one carbon carbop doubl e bond or car bon- nitrogen
doubl e bond. S eXyo adj acent oxygen and/ or
sul fur atons p he ring s Preferred

het er ocycl enyl d ai n abo out 6 ring
atons. The prefiXx aza) oﬁééﬁr ' he

het er ocycl enyl N ns | east a
nitrogen, oxygen or sul¥ur atomrespectively is

present as a ring atom™ The heterocycl enyl candlthedike.
i ona ubstituted by one or nore r system
P b ERalKshy B Mahas Binion-torAl GorErar LT i SYtemy
com&%ﬁﬁ@ﬁ%@t@&?ab@ﬁﬁ @bbfblﬁ\eé‘toﬁ{s %%Fe%bl?ta%ﬁh% t(t) %out 10 carbon
het erocycl enyl can be optionally oxidized to

atomgowhigheniiaing atleastane @rognwarken dguigediand. &eferred
cycloggéaéﬁg %C%rl\tgﬁ? éﬁtzSU g(;s aﬁﬁlﬁtgfhhé aTE’rglggﬁL% '§cloalkenyt can be
optionhally siiystitotedrwith oee ot réed nindrsysfern &wbstntuents" which may be the
same_llpééigftegé/q Lgﬁé%%ggﬂﬁ]ﬂnzﬁdg’qq%%s ogxi,lﬁrﬁ@% ¥1§ples of suitable
moné’cyﬁgé bg%%ﬁ[kbnyl% inbIHe azeldpeiteny? d%fdhé&lehw tycl8REpfe§l, and the

limting exanpl es of "sui'tab
?aswtng

like. Non-limiting example o le multicyclic cycloalkenyl is norbornylenyl.
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oxahet er ocycl enyl groups include 3, 4-di hydro-2H pyran,

di hydrof uranyl, fluorodi hydrofuranyl, and the |ike.
wOovs28Fid | ng exanpl e of a suitable multicycliBCT/US2004/030191

oxahet erocycl enyl group is

7- oxabi cycl o[ 2. 2. 1] hept enyl . n-limting exanples of

20 suitabl e nonocyclic thiaheterocycl enyl rlngs

incl ude di hydrot hi ophe Xl di hydr ot hi gpyr any nd.
t hElefgnogyclepyy 8?%3&4’ VP %@F“%'@t@%‘é%"@ 2 Ky 'C@Qrﬁ” g system

com;ﬂ'%rh%éﬁaﬁi 3 fo BbUI dg@:?%cﬁ?féﬁabw aBit % &Y Sbo6t 10 RBg atoms,

syst mcorrprlsmgaou I0 ring atons,
in Whmlef)ee@blnyoramfdhe mtomsd the ring systey ist amejementgthenthan carbon,

for o&iiEpf o MBbar Oolebh .alfn oy SighR iyl SaTtPAGR. Brdwhich

cont4iny g€ feast oneldarbon- cafbmed@mble ihohangr mbommtﬂgm'r doalsle bond.

no adj acent ox en and at orrs ent in the
Thereiagg Jagent 9@9@@@/ L@ﬁ%@?@vme iR fhe Hpggystem.
Prefér%&ﬁ@téro@ydiéﬁw rlﬁgg %nta-m @boBt §ftb4bdafe r{r’n?aat@hst Hing preflx aza,

before the het'ero root nanme neans at at | east
oxa ¢f thig befesethe bﬁ&@g@wdﬁn)é egtnanae sreanssihet af leasy ainitrogen,

oxyggé t%?%mf}lf‘ﬁto% té#%tc"l’i(nglg‘ 1%1;? Esett algeé ﬁﬁ@%&'ﬁ%ghéﬁ%@ﬁcwlenw can

ut é one of
be o;sllm'sillytstmbstlm‘ted bhiocie oramotﬁerm@ eystenesubstdmérﬂter wherein "ring

systegappRatiopal a 22 YerRba Hioykot hamitsgan pr sulli st pttne

heteﬂb@y@iéﬁw@érv be @)ﬁfloﬁél |UQ@a|tb)the @&rr@SE@ﬁ’dth N-Bgide, S-oxide or
corres&ondl n oXi oxi de or S, S-di oxI de.

diexidei Nontlg egeﬂaeames @f suitahle mnenosyelic agaheterocyclenyl groups

'"C'UQ?EE‘?’?%Y delfan (B3R, S PRl 1P G b, 1.2.3.6-
tetranydrppwtiding| 1 %hﬁdatrabhdﬂqumldmb; a-zxyrnoﬂnyl%/B— yrrollnyl 2-

imidg i danserioyheiril Medlke KapibEhb aRarilot of Ritanie.
oxahbtéf@cycléﬂ?l'g}i&@b@ﬁidﬁﬁé’ﬁ 4- dfh?ﬂﬁ) quma@ diﬁydmﬂahypm a

cl oal keny defi ned herein

ﬂuochghﬁQ,r.cgfur@pyh aﬁ?d%%é'gﬁ %l?BrHW'F'WﬂE‘Pé‘%/@f Ba?f-’ﬂ@hgﬂ mult|cycI|c
oxah \Aﬁérbb%egyrﬁ ﬁ?& Pfcgkfg)‘{@ Egﬂbéﬁﬁ%ﬁgfkenyﬂlﬁ\m@%xa&@es of
suitable rmoocycalqtb|Mmcysclenyignmsonsludmcbh3air9tmqmejwl kenyl
ubstltuted by one or nore ring

d'““ﬁ?@l‘%@(@ﬁ%‘s?‘ﬁadﬁ% 5’ wherein "ring system

Sdbﬁat?myd?ll" (bsh@tglr@tejdo?leylﬁb@aﬁl I I? d\hxm-larcﬁmta‘ludﬂ gaturated

exanpl es o i tabl e aryl cycl oal ke ncl u
MONQCYEIR Ok Jil Bﬁ&;‘jﬁtr 8 %ﬁ&r}ql é?'“%ﬁgg%% to pRaut %%éme&ﬁams
prefetrleg%oQ@'S%taHB&‘t thnglé)to'rﬁs QNW ofe BP icﬁ’é%fgﬁé ‘étorgs in the

carbon atom "Cycl oal Kenyl aryl” nmeans a grou erive
ring gystemds ansiemeny ptmrltbam karbydn, der empleedtrnge@,u oKyigen or sulfur,

cton B BB, P80, 8, SRR 5 aR35L e prosot
the riagesysterdeBrafetred hetsrecycli/isrcomtainydboyt basl iy 6, ring atoms. The
prefig R ar ot (i BEIsER (e bRtcoaydropLyamsdnkans thalatdosst a
mtro@érp @(ygéh'di‘%ﬁlfﬁf O} réé&,ﬁﬁ’lvéfy% p?é%rﬁ%%' @ﬁh@é‘torﬁSThe

definéd herein by renoval of hydrogen atom fromthe
heterogyelybeay be pmtlonailv sWsift@ﬁadetw one pr By HNY plystean gubstituents™

which Pr?ayb%"%‘?é géﬁgaéryélgélsetr@ I&g&}éétﬁgg?rﬁ(ggaa@@n&% é%)gtoms(s), and are

as d&fnwdclyeﬂecral'mw nitrageheraptfupatdnh pf MB@ﬁeﬂg&MI leandreeoptionally
oxidi%%{,&{ gc?r{e g%em 7 25)% clﬁégg gmg(queor e-Idlrg)xicfe;.rf\sgorls-ﬁrsr1t|’t?nr{;] examples

of suitable monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl,
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20 limting exanples of suitable arylcycl oal kyls

i nclude 1, 2, 3, 4-tetrahydronaphthyl, and the |like. The
whewd/0834@ he parent noiety is through a non- ar POERUS2904/030191

carbon atom "Cycl oal kyl aryl™ nmeans a group derived

froma fused aryl cycl oal kyl_ defined herein by

renmoval of a hydrogen atomfromthe aryl portion.

morp@fau B pRp RN i cinin srdofoBtiiy -gingRY. ° *
tetral@@r@ﬂlraﬁﬁl tdtrdhydRsthiophenyo téthehyrRoBIGpyranAL dnd @he like.

I‘OU an aromati c carbon atom

I—'léfﬁ?!ﬁal@?‘k@pﬂl Hiﬁalfgﬂ a QM&G%VQJ} o aifsegkaryt agcycloalkenyl as
deflnEH qﬁqeﬁeéffé?ﬁﬁy% X e %éﬁ’?{dﬁf e tﬁi(-,eEY(ﬂS?I kgﬁflleﬁd}tlgﬁ

romthe cyc
Prefeprmd amlnydlvedk@lylsaermttloseoﬂmnetryatybm nad}em/l and the oyeloalkenyl

cons 2P Gobl 18 S5EP s 54 e PRI AR BHYS oBedr

subsﬁlbmd b$ dre &Om@hmiﬁg gystengsabstit@entShahprethi 'ﬁn@system(a
hi.a before heteroayyl ans that at |eas

subsmugepg,glgrgs Wmves ofnullm lpgrﬁxagn@%ggﬁwtable arylcycloalkenyls

includ&s p@-@fﬂ)}d@éﬂaﬁlﬁhélehbnﬂld@henhna_ g IKETRROBONY &Y HOBhtet moiety
can be optionally substituted by one or nore ring

is threygh @énmor-gpematic6atbon atpdr.ein "ring system

SHeSHETbIaE 7S RS O RGP RSP IG R o

definedrheveindpy remaval yof biyddigeedatom O RI@5AHPEdHioN. Non-llmltlng

exan}gg%/ 5 20&@%%&%@%&%& t ga%é%&f%%ﬁgeg%erem)%ora ‘arylcycloalkenyl,

excegﬁﬂ'\%'t a7 BbAY &b &R [s¥teht mdietylid through an aromatic carbon atom.
8-t et r ahydroqui nol i nyl,

5."Arvicycloalkyls means a gEmaesved om z figsed aryl and cycloalkyl as

deﬁn%?&{e&@ﬁéﬁ;@%ﬁ&% s arW)} ro@eﬁ aforfi o?ﬁo F@%‘?ﬁ%lSQI’i{Wﬁ&rﬂbH! Preferred

enzi m
arylcyicleakyls-aretthaby wmln@nmylas @hehyl dnd the cycloalkyl consists of about 5

2= di zana ht en-2 onyl , .
to abgutB 3 AipBis ReAMEop Al igh Be dPLengHy pubsiitagfay one or more
ring éys@n S'Ub%tlﬁﬂmﬂs twhdrBim 'Wﬁh@%&%terﬁ@&isﬁtdeﬁt’f iBrRUgsTined above. Non-
aromatl c carbon ato kyl het er oar yl

limiting @x@m@ lefeof uitpole aperolanlieds m'écﬂ%arz/wyf@rtr@avﬂsﬂngepa&yl and
the li fTﬁ‘@@oHﬁ rtS'(’gl?‘e ?&rérﬁ m&é{y |9ﬁ1hlt%llfr$¥|dé RER! ’é]réﬁ%’ﬁ}:fc'é?&% EF)e

et eroary exanpl e suita
Gyowawlmt"eneansya groue dasveréﬁ@m bddsékapilcydaalkyl@s defined
he bon

hereiggziygr%\él)’r"i1 llgg I'(l)y r?%rz)agarwgﬁ)r% hat gorttoa“,&gw lé{pﬂmg examples of

su|tabtér@dm1wlarw@amsa§ﬂe@¢rwecah&@wfor A1 anyleycloatyl ghod)@xcept
thattgryl and %I kenyl are as  previously described.

&r%ﬁrﬁ@h@p@b Pyt an Akemalicicargon glanyp.

e e o

cycloatitytias slefined fhereintbysineaval of athydoogegn atom filoke the cycloalkyl

portiof el e RORT BRGNS s Hbery Ry ety hereor

consistebrabeut Rtahbyutyd fAng afdras and thewscloalikyy GMhs@stcbeabout 5 to
F\g bond to_.the parent noi et% i s through the al kyny
aboukgfing oM d hexkishk ézaopxa gr thigheferediatsraary! rgeauﬁéhat at least a

mtrogéi{?'d*? eﬁQﬁ%@ﬁGF Hop @%@@%@W@g%&y& ﬁﬁgbtor%OThe

ara Ky nmeans a het e oup I n
heterwar;dwawkwgaﬂr loptionraily s@smmtedrbey GLE QI BNr® usg;system

subsfjﬁ%%@é t\’l\g'gec;eﬁl ?{@rgySferﬁq ﬁaﬁt&eﬁhﬁ% @% (ge&n% | & e‘i‘\‘\% nitrogen

atomasfahé& Yeteroamwd polrticr uﬁmemﬁted)drmeydﬂ;bblkyﬂcan be optionally oxidized to



10

15

20

25

30

(furan-3-yl)ethyl and quinolin-3-ylnethyl. The bond to
the parent noiety is through the alkyl. 25
w0 besmeesaar al kenyl " neans an het eroaryl - al kenyl PCYUS20p4/030191
in which the heteroaryl and al kenyl are as previously
descri bed. Preferred heteroa;lgal kenyl s contain a | ower
al kenyl group. Non-limting xarrpl es of suitable
het er.oar al kenyl groups include 2- yrid-3-yl)ethenyl
the cargspandjng rﬁ\bpmesf\l)ﬂn)lmﬁea;ﬂxamm%s agﬁ@tatzie m&ersanéwcloalkyls
I
mclu&@ggﬁéy agnf%rt]reathg fh élﬁﬂ( §ﬁ§ gk ietrﬁ@dn’i@%ﬁunﬂﬁfﬁ Y HY8.
tetrameireqlmaoyahnyda,rﬁwa?[ 83161%h3&lfeqmsapolgl1 |405L§Wtema§wd|rd»d é-

benzglp fa%élg/ﬁ% Q Etﬁq %}r@dé %;iﬁ%éézo% PQE\‘? V\ﬂS dlaI krYaE%thalenQ-
onyl, h%-ﬁﬂ%r@uhhdi%le—?t Wldlml—m avd tre IlI&: Wihaciednd &he parent

ui nolin-3 cetylenyl. The bond to the parent
mone%séhsmgmﬁpa@gﬁmqﬂﬁ&am ﬁSﬂm V\o 2005/ 028440

e e

as deﬁn@ﬂdverem by cerogyall ofyal bydrogevalatpmd‘m th¢ keteroaryl portion. Non-

i B A AP oSy B, 46 SN ot

heteroaniteydldAlkyl, ekéept-tkhiGhe, bomdkertitbpareht momtk isreddian aromatic
C 4oal kyl- 5 C(O-, cycloal kenyl-C(O -, or

carbcﬁ//@ 5% kynyl - C(O) - group in which the various groups
arAralRENYAY ﬁiéa@l‘éséry aﬂﬂ‘-‘éﬂ{éngﬁ@rod'@m ARG the ér?ﬁarﬁtﬁéfk@hyl are as
noiety is t rou%hthe car Preferred {g

previgesly siescabedigietanrey pralkemyls pﬁntalmglgwghplkégy roup. Non-limiting

exa %épgﬁ%@ ?cﬁ%larﬁkgHﬁggrrgggééL yﬂfde{)ﬁ’ lpa'ﬁré r‘?e%ﬁ)(‘j%d 2-naphthylethenyl.

The hoyred tmmeapmxeht motetyys throagin shealkenyl. - C( O- group in

' ) 0d i bed.
ThaRalsiiT: Bebns HrorialBie BISUR Rt A AR i S5 are as
prewb@élyldie%bhb@@ Pl@fé\r'if@dj Qﬁal nﬁybém@hrea%wepélkyﬁyalgﬂ@p The bond to
benzoyl and 1- and pht'hoy Het er oar oyl

the pﬁéqrémglew tsébrgugfgmlﬁ!kynyl varzsﬁm'm B¥aeplas of su@ﬁablﬂaaralkynyl
| f
grouiinc AP RARST En TR AciRtnyRBBnladly no exarpl es ©
pyHetdroaralkyamsamgl a hé’leeo?tyhdlkyblgraep pawhith ﬂlelfmtgrqasyl and
alky! R 8 i ¥ HesRabed 4 R gt Blaro Bt GPafut § lower alky

groug! N@ﬁ-llhﬁl%g? Bleampldd ¢f Suftabkramlies gRdupsintiublegyaidymisthyl, 2-
i ncl ude, net hoxy, et

S ho
(foaﬂéo!ﬂfQSBM'@d ﬁU'BG{'633yy|m$@13ﬂeBh%b9”dTﬂéh%é‘ﬁaeﬂtdn@'ﬁév is through the
alkyl. parent noiety is through the ether oxygen. "Aryl oxy"
means an aryl-O group in which the aryl group is as
pr'Heterosralken0” ohesosianchiete Mmryl-alkenyln grasaimphieish dhie heteroaryl

and TR 7% pFr el ol ord ik ErB RERPg P Eonyi sagtein a tower
alkentyhgragiph dNorekmitiig. exatviplek of @&Kablﬁ&ﬁt@ro@rﬁalaéﬁj/ll@rbu% include 2-
he aral k group._i s as_  previous

(pyric BBt kG 2-{quineg DRtBE s band (S eparent noiety is

thmughqhgg”@mlgroups include benzyloxy and 1- or
ht hal’enenet hoxy. The bond to the parent noiety is

t AHeteyparatitynyiemeane andgtgeraryl-alkynyl- group in which the heteroaryl
and alkynyl are as previously described. Preferred heteroaralkynyls contain a lower
alkynyl group. Non-limiting examples of suitable heteroaralkynyl groups include pyrid-
3-ylacetylenyl and quinolin-3-ylacetylenyl. The bond to the parent moiety is through
the alkynyl.
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"Al kyl am no" means an -NH2 or -NH3+ group in which one
or nore of the hydrogen atons on the nitrogen is
w0 epbazsado by an al kyl group as defined above. PCT/US2004/030191
"Arylam no" neans an -NH2 or -NH3+ group in which one
or nore of the hydrogen atonﬁ%on the nitrogen is
repl aced by an aryl group as defined above. 30

roefEas actip-Sigue Srouf 8 Whish AT pngrevioudly defined.

Pref@n@drﬁ @@x9é|k§nsld@hé|ﬁ I8k k). NEH-frRhg é}&"dn‘a’ﬂ%s of suitable
nmet hyl t hi o, Itlo ylthio and heptylthi
hydrqn@"%laounﬁ lﬂﬁlél mﬂ@xymegwyan@ 2tmwctmgyathwe sul f ur

mA%?@%gg&gé@ lﬂ; 6}95’0\%9%”(,3@21 %ny O@r %‘%QPC(('S? ag yc‘cloalkyl-
C(O)preyciaalistnyl-CG{€9¢ rorm;gdloaﬂkynyl-C(Q)-lgtgupmmmhc&str@fvanous groups are

t | t,hi | ud
as pRiER FestiberiBelonil Bohe perest BAEY s Broudt tasargny.
Prefdrfed aoylé @bntam\@abm& tamyp Ndfﬁmw@ne@rﬁbﬂéxlcf%,mtgb%w Broups
whi_ch the aral ky up i s as previously describ
incluglg formyli agety!. Q@Pﬁﬂ%" of nsetlgyjpmar@thmsﬁ Bng cgfptmh@xanoyl

It ﬁ'r o@_?ﬂﬁ%é#g@ ?y%(bil goxycar o%?wmkﬁéy isds previously
descrb&g. Tige bond g«a the pargni-rhoietyt lsrtgromgmrtbbeczarbcbnylsuonainhmng

exanfyifE oY S SroMeiRTudd eSSy ABA 12 AERCE REPInGY <
t HHetgoatdye" mhewhetel@arylécm)yl@f@ap o Which mgﬁfgar?/l group is

as PEASIHARSHBRG NGPJpng xRS AEAGISRIA HRA inghge nicotinoy
and @ﬁﬂﬂiﬂlg&%ﬂw MHe bord fo RRTEarht m otﬁ;lf ﬁ%gﬁ'tﬁé ¥attonyi.

roug the Carbonyl. "Aral koxycar S an
koyy" meane)an gikyli- greup In whichrthe eliadpreumis as previously

descﬁlﬁ%a gg!r)]@ I@ﬁﬁ#gﬁgﬁ(ﬁ@en ) %unt%@?euglkgi%y gﬁcﬂﬁ’s lﬁa%%%{{gg{%fy ethoxy,
n- promm)xpplsybropbé\ykmmmd)iyomydi hepmySThé bahkitb-tké Parentanoiety is
h b%erred rouPls are those in which the al kyl group
through thg giher a‘%%ﬂe The bond to the parent noiety is
th ot f - I i
PR B 500 i) A 0 0 s
descabeg H‘éowhwmng;ewppless <|>f<ﬁueztraba agfloxymreupsintlude phenoxy and

naphBREAL TR o g e SRl iRl udit e P RE IR ™
rTﬂiAaillgonxy" meansgh arhEkyb(D fgmtmyrb in Whichi theldralkyl growpds ais
prew?ﬁlg géﬁcﬁﬁ%& 51\&(?@ ?ﬂ'{}) mnggar%ﬁ tggb%?rr W@Deé\rg sl|r§clude

benzylekgaadti o?l;zbﬁépﬁmue%n@éthbw ﬁmoﬁ@w% BARIAL infbidty is through
al kyl ene group with a cycl I ¢ group. Nonlim ting

the e&@&magm nclude The term "optional |y substit ut ed"

e AISEARLS s B o A0 b8 AR OHL S o g
hydrqgesi atoorsson 8tk kittdgend$ esep!aced by arhalkylugrbep asf defirieet algsve.

( eA%ilam?’n%bsntxéetl#segr% §NH%ro?lfﬁ}s-lgogrc{ljpnigsvzlhiicﬂ one or more of the
hydrogen atoms on the nitrogen is replaced by an aryl group as defined above.

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously

described. Non-limiting examples of suitable alkylthio groups include methylthio,
ethylthio, i-propyithio and heptylthio. The bond to the parent moiety is through the

sulfur.
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a conpound, unless otherw se defined, the phrases "one

or nore" and "at |east one" nean that there can be as
worasvp/ozsgiset i es as chemically permtted, and theCENDS2004/030191

2005/ 028440 PCT/ US2004/ 030191 -20 determ nation of the

maxi mum nunber of such noietjes is well within the

know edge of those skill ed1 “the art. As used

herein,. ,t he term"” CPAPOS tion" | ntended to
en QO EmEaps G Aot G & whichiihe gpd drpuds as previously
desclhiBe# eﬂbﬁm‘hﬁtlhgﬁ‘ eké‘l‘?lp‘fé%e@i‘ §dl%%lé‘gﬁﬂ'tﬂfé?ro%%s"iﬁélhdé%h%ﬂylthlo and

pr oduct results, directl i ndi rect|
napfﬁ*@ylﬁmafhe)hom tQ the pest maiety is @mr@ugbrth@ sulur.t he

S oS T B

prevnbaelyaiescnbeg Nogr-diniting ergmpld) of amintélﬁl)e aralkylthio group |s

bonzytFlga Ao CBRE PR E AT RSP IRE: and

SO*AYI&S)@@aﬂfonS/I"Qné@ﬂ@QH iy 10 dd)‘-egrbﬂbeﬂlthﬁmﬁhQ e@(laﬁfbles of

contenpl ated herein. The term "prodrug", as enp

suitaple @lkﬁxy@éh@mégr@J%m@bmﬁjmem@wcaamyuau@ em@@@aszﬁnyl The
bonoi@gbnegﬁqewgmt St nd,rg{hé g?r@géypj ect, undergoes

conversi o ic or chem cal
pr @cryelesmarbonw plehng amamb@d:(@o droupuNanHiniting exaadgles of

suntag[1 @ryLo&y %ﬁn@l é{%glbgﬁﬁclgﬁ‘a %Se%%%y%‘eqor Oflﬁ?{go rﬂé;ﬂgﬁoiﬁcarbonyl.
The bonelto Brl pa@hlln‘@iéﬁy(iﬁmlbllgﬁihe\é@fbml 14 of the A.C.S.

Syrrp05| um Seri es ioreversible Carriers_in

Dr G2y st orcsﬂgmanéoﬁﬁha@"yl Oﬁd@aegroae Nonriispitingexample of a
suitaplPAIEERYES r%'nxﬁ%r%@grlétﬂe?ﬁ g 59\"‘? e'?fo?r%sm tﬁ@fﬂér&f]t moiety

20 whichare i ated reference t
is throggh\the earhosehs a phyS| cal association of a conpound

TUBTORUEHERTS i s 3G ol T ETuE bpdlicle Gpse in
whlcln tiné all@hgroupvisli@mér AikpidiThe, bowdr:ﬂottﬁermrémdh@w}n is through the

Indl ng. In certain instances the solvate w
sulfopYlnabl e of isolation, for exanple when one or m)re

s olgMulfileRidhRs a?ﬁalﬁylfsn('ed»g gl?@gaair%gl?r\k/%q g&ﬁuﬁié{r%ttﬁbse in which

|atti'ce of” the cr?/sta vat € .
the alipt grsisisdewepalikil. Ihieuronshtqihesparantimoirty és #isbagh the sulfinyl.

neYRagthaen? et LSO oS T SRR eRertAt fdiety i

througHyhheaauG’Onyls a solvate wherein the solvent nolecul e

o1 ARSITRIA FATIS a0 SRR touned BRI tocharpafmBLmoTety is

throu@h therg@iHyl or a conposition of the present invention

effective’in o
The term “cycloalkylene” refers to substitution on the same carbon atom in an

alkylene group with a cyclic group. Nonlimiting examples include

N
X and
The term “optionally substituted” means optional substitution with the specified
groups, radicals or moieties, in available position or positions.
With reference to the number of moieties (e.g., substituents, groups or rings) in

a compound, unless otherwise defined, the phrases “one or more” and “at least one”

mean that there can be as many moieties as chemically permitted, and the
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I nhi biti ng gammua-secretase and thus producing the
desired therapeutic effect in a suitable patient. WO
wQeeSNA8M40 PCT/ US2004/ 030191 -21 The conpouPciBUsH004/030191
formula | formsalts that are also within the scope of
this invention. Reference to a conmpound of formula I
herein is understood to incl4fie reference to salts
thereof, unless otherw se indicated. The term
determginptips Jof themaximpuayrémbaepbsuch meirtiessis aldwvithisdhe knowledge
ofthéé’%gﬁﬁe&‘"lﬁ p?é QI?_r gani c and/or organic acids, as well as
asi ¢ salts fornmed wth inorganic and/ or organic
bakeased heseid) Medlerm\/\benmpa)snmf‘qmmmhctéd tocsnodnapdss a product

compigiag i spaviied 1o eieal i b spa ey Snoants. Aol AS AR product

which Y68ules; dirdetly BPindireBlly, febrh@omiSiRatRex ¥t tHe s;ﬂé‘dlﬁbd ingredients in
zwitterions ("inner salts) may be formed and are
the Sipﬁélflﬁéeajﬂﬁmﬁr n the term "salt(s)" as used her ei n.
ahhyu {

W gldéagl k¢ gagfg{)eﬁt?ggpégalgap(g|§8faé§eéjﬁh>& re of fL 9 either of,
the p@lssilndm FHonaersee. gs,adctrﬁalamg &) ands(Sf)mteréSwhEmmﬂry tFl*mr example,
conmpounds of the formula I nmay be fornmed, for exanple,
by reacting a conpound of fornmula I with an anmount of

acj Hhase, such as an (¥@Hent a t:OH n a
diu S UBidana sortdieng mbtmhizj)t‘he amd t iprgm pi tates or
i n~grT aqueous nedi um fol | d by Iyophtyization.

Exetpl ary acid addition salts include dtetates,
adi pates, al ginates, ascorbates, aspartates,

beﬂ’rz:@ah@ss and @amms@ﬂ th@rmﬁpourtd§@ﬁ fhatifventler aeatiso
but ?/r ates, ~citrates, canphorates, canﬁhor sul f onat es,

contemp %H@%ngB@{cqmbtggdntg“gpgmp erein, denotes a compound
e
that igf)éj&{g.w ﬁﬁécﬁ?édar?hatehpaﬁ %%%Iﬁ%@%}}lgtﬁ to a%[ﬁjlé’ét ﬁtlw?earlggse:s chemical

ept anoat es, glycerop m su
convammbyaneaboh@manbemml phychsseh|toryiald e, compound of formula | or a

salt %Ycﬂ ﬁ?@g%dﬁgﬁecﬁ‘gﬁ%% Oi di sﬁiw{té%s iSerPgigFggnT Higuchi and V.
StellapPhades)s ésWaVeISDeIRfem a%tdmé ergs) IV lmieess of the A.C.S.
ni QOtI at.es, p@t es, oxal ates, pectinates,

Syma%ﬁ»'gm sries, ang QFﬁM%vF'Q{ﬁ GRS In Pig blesigss (1987) Edward B.
RocHY, &dat KseriehN @-‘Jh%tn%%ceﬁf %‘flon%@ldhlﬁ&lsg%h?&n Press, both of

succi'nates, sulfates, onates (suc hose
whlclnr@m innosporatec habein barrewranee;therem ocyan at es,

A TN YR e e ——
one avhnnol'e soh)'egEnﬁiIéddle)s dtm? ﬁ?iglledl ésso]p&latﬂoﬂ llﬁfcblv?@ Garytlang degrees of

or mat | r utica eful salts from basic
'Omcmﬁlna @i%n Otz%\ d‘gfﬂu&'ag %0%%59%@9 In ¢gytaiptasipness the
solveﬁd w‘ﬁl )b@Qfa‘ib%b% oﬁ%olaﬁ@Hrﬁ?'ex%Fnd?@ WHERCSHE bfﬁ"jﬂé‘é?%ﬁ?ﬁwolecules

d, I'nternationa
are lmpﬁtﬁi@dﬂn the @ryg@ds attar:ae Qﬁmezqrystaum@@n "solvate" efcompasses

both gf)ﬁl‘%hﬁﬁ%égeﬁﬁcﬁls% %ﬁl r%égoﬁda& iﬁrﬁ@%%%% caf syitable

solvabesi inchste etr?r]]wbiﬁteg melhasidilatgs oamd ediked ﬂHybfaéé'Hs a solvate
ese disclosures are incorporated herein
Wherﬁﬂf' %&#W@?'ﬁ&F@t'ﬁﬂ éen‘pl ary basic salts include
anpRRctive atdunt" 6 ‘fl@éﬂap@ﬁflé‘éllyséﬁifé(ﬁ\v%%ﬁo@%" ls?'ﬁ%'aHFWo describe

[ithium and potassiumsalts ine earth
an amguptokenpaynd ar elQmﬂmmﬁitlomabﬂ"@pwshinwenﬂ@raIeffectwet i

inhibRhGYHrfim2es&tetas8"and AR SfodQ6AG IS dRYIES terdB&Hi@Strect in a

suitable patient.
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-22 benzat hi nes, dicycl ohexyl am nes, hydrabam nes

(formed with N, NN bi s(dehydroabi etyl)ethyl enedi am ne),
wWORMWBHEBAUG D- gl ucam nes, N-net hyl - D gl ucam desPCT/Uk200y030191

am nes, and salts with amno acids such as arginine,

lysine and the |ike. Basi cg{ttrogen-cont ai ni ng groups

may be quarternized wth ag s such as 5 Iovver al kyl

hal i des (e.qg. nmethyl, ethyl and buty
Crins sermboufis Y terdnuimgtonyamGpY aip e wilalitha segpe of this

inveritfond Re@ét@%@% a 65 EBMIH(?] Ff&h‘ﬁﬂé | héﬂ-ﬁn ¢4 é‘ll'ﬂérstood to include

sul fates), long . |"aur
referenyce ta yaltsaﬂwremfe aniassmihewn@l@mdlckﬁtem Hbe t@tmi "saitﬂs)deas employed

vrol, ol Ao e BB B AR ot o

basid mlﬁ”mmeﬁwlmlmg?m?mombhmcms@gc B'paddﬁhen,snhéls a
thin cope of the venti on an
compaind Sl Loonigins BIh SPaMTAFInEuSh a5 Bl hmited to a

. pyrnder—:r FBinfbazdie, §R4 %ﬁsé}ﬁ’dﬂg'rﬁkﬁieﬁp gRen BdSbiiOhot IﬁHﬁeRPﬁcﬁé cfboxylic

he i nventi on. npoun s of the invention with a

acid oaw%@s@ms ¢'inpsir galjs'oupay ba fersned ap @rﬁmgdeqt lithin the term

a3 ELPR) SoFh oAl Ao 5Lk 69 B, pysiooocay

acceﬁtzm@)lsai’s arb prefertddy dithoagh oﬁaért&ltssawb\mceasafud Sultstof the

rugs, t eqf , may exist dn ir rlc
comppifis & thgdoun(TEh hay B biined, Yot e TPIEY tegelitg & contpound of
formtRUNAIFE Bh @mARItBT RiCoEBESE fﬁﬂﬂcﬁte%darﬁ‘ efaivale aﬂ%dntofn a medium
the present invention. Al stereoisoners (for exanpl e

such@om@ in whichdhersalt prgeipidatesi afdransaqurpusHaednim faliowest by
Iyopﬁl E,,esent conmpounds (i ncluding those of the salts,
es and prodrugs of the conpounds as well as the
saEXemplaw aakhaﬁobimméaltdwiacmmchaetgmp adlpatesasalglhams

sscolE0, S ol TR e RS vt

cnrat@zsl S4mPHetes), ddaﬁpla@%an@ﬁat@é @&ﬂdﬁ@ttéh@pr@@ims) .digluconates,
aneric forns, atropisoners, and diastereoneric

dOdePM'(SHﬁateéﬁr @ﬂtamselfana&eédfumnaﬁes @woi@pé@aﬁ?éeafglm@phosphates
hemubprfst'%%' tahBQtée @u‘éﬁbné%t%&?ﬁ&%gﬁlbﬁd% BFHH?%
or exanpl e,

Dentt on otant! a
hydréipdiclest Zmydemxyeémmwlfooatemyadb@teadmak@iesf methanesulfonates 2-

th al t h
napt GIAERb S cHE0E RBLHLeS bR, i BeryBheSLpSbates. o
phenylipespidhatady @hbsphatespicetes ! picalatey, prbsionbic salidylutess
defi ned’é%/ the | UPAC 1974 Recommendati ons. The use of
succiages sulfatess giifenates (sych as thoseomentenas detgny. Aartanates,

thlocgénét%efﬁﬁ?‘é’nés%lf%ﬁé?és' s%qm&Wﬁ Qstt&‘;?{a Stak, un%‘élc‘éﬁbﬁte%ngnd the

rodru nant |1 oner stereol s 'rot aners
like. Additionsally, amdﬁ:whmhe@ecgeqaraw mldﬁredrwmab{mfw itihe formation of

prar SRERRHEHY vt R R o B QR Bb L are discussed.

for exahpm;ey $.Bémge aramrnamﬁamﬁae@ncamé@hc@é @i9Ty) 66(1) 1-19;
herein 1s as SF‘?EQ to have the reG%wsHe hydr o

P. Goyldn{rigrnagiogat {-ahPhataacgutiss €986 88520 il Iéﬂgﬁﬁoﬂrﬁé‘ al, The
Pracfiéé ofMedic@Rar €kémlstn/! (H8b6], PMeauBhilt Pres MSR Sk Ad' B The

Orange Book (Food & Drug Administration, Washington, D.C. on their website).
These disclosures are incorporated herein by reference thereto.

Exemplary basic salts include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium and

magnesium salts, salts with organic bases (for example, organic amines) such as
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5 di sease" has its comonly accepted nedi cal neaning

and descri bes diseases and conditions resulting from
wa@bovsorzslo f uncti on of neurons, including neur oPEl/US®a/680191

and abnormal rel ease of neurotransmtters or

neur ot oxi ¢ substances. In th%ﬁ instance it also

includes all diseases result™ng from abnormal |evels

benzfinerdi RNeABES: Ridrebanibes fodned hih SN sease,
b|s(d@a9drb%br&ylyétﬁgleﬁéaﬁmﬁm@) rw@chylab g%cawmbgmcmethhw -D-

dosl s ereditary cerebral Hhenorrhage w't
glucarmigesi Houlykamines, Bodrsaltssyifianing acidsssichraswrdinine, lysise and

the I'F%‘E?%%%Z‘E} édz’ﬁtg rgi;?g ggcmpo wgg%uéﬁg&gﬁ%f@g{;ﬁﬁgesuch as
lowesalkgl Ihalldteat(beg mhelhyl, Hihy],apmm ahdrtmtylkﬂwlamlés lbnomidesnand
ocichl ik SRR et R T S, g i SEl BREHa0 dono
chair nﬂlids'st@sQ Ede@t hé{u frﬁ%ﬁ*stﬁ%@stehﬂﬂ @h@imdbaabrdaﬁua@sta@\d iodides),

the atom For represents 20 rep resents ,

aralkipals (o5 oy by BT VAT OMO0Y02 8] NG, N

R@gg fl?t?ﬂééd sH|tS a%?%égﬁsagg(sgbr@ mfen(i?)j}g) rt)r(? éﬁlﬁéﬁﬁ&%ﬁ&&\%
accepiahid ea|25 WIthchhe(smbpe c(fltmeurmelrmda arlouall acid arat basersalédare
consldred ’é'&]u{va{eﬁJfTJ the free forms of the corresponding compounds for
purposes of the invention.

Compounds of the invention with a carboxylic acid group can form
pharmaceutically acceptable esters with an alcohol. Examples of suitable alcohols
include methanol and ethanol.

Compounds of formula I, and salts, solvates and prodrugs thereof, may exist in
their tautomeric form (for example, as an amide or imino ether). All such tautomeric
forms are contemplated herein as part of the present invention.

All sterecisomers (for example, geometric isomers, optical isomers and the
like) of the present compounds (including those of the salts, solvates and prodrugs of
the compounds as well as the salts and solvates of the prodrugs), such as those
which may exist due to asymmetric carbons on various substituents, including
enantiomeric forms (which may exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric forms, are contemplated within the
scope of this invention. Individual sterecisomers of the compounds of the invention
may, for example, be substantially free of other isomers, or may be admixed, for
example, as racemates or with all other, or other selected, stereoisomers. The chiral
centers of the present invention can have the S or R configuration as defined by the
IUPAC 1974 Recommendations. The use of the terms "salt", "solvate" "prodrug™ and
the like, is intended to equally apply to the salt, solvate and prodrug of enantiomers,
stereoisomers, rotamers, tautomers, racemates or prodrugs of the inventive

compounds.



(t) (u) , WD 2005/028440 -25 (z) N ----- (ac) (ad) OH

O N CN L2, L~ (ae) Ilk PCT/US2004/ 030191 /N11-1 (af) ,
waeas028HP N (aj) Referring to formula I, exap@i/es2004/030191

the Y group in -X-C(O-Y- or -X-CO Y- 10 include, but

are not limted to: OH WD 2005/ 028440 -26 OH (at) 5

PCT/ US2004/ 030191 WO 2005/ 20 -27 5 (bc) OH

PCT/ US2004/ 030191

Any formula, compoun%}I rrlloig"\ty or chemical illustration with otherwise
unsatisfied valences in the present specification and/or claims herein is assumed to
have the requisite hydrogen atom(s) to satisfy the valences.

Those skilled in the art will appreciate that the term “neurodegenerative

5 disease” has its commonly accepted medical meaning and describes diseases and
conditions resulting from abnormal function of neurons, including neuronal death and
abnormal release of neurotransmitters or neurotoxic substances. In this instance it
also includes all diseases resulting from abnormal levels of beta amyloid protein.
Examples of such diseases include, but are not limited to, Alzheimer's disease, age-

10  related dementia, cerebral or systemic amyloidosis, hereditary cerebral hemorrhage
with amyloidosis, and Down's syndrome.

Lines drawn into the ring systems, such as, for example:

indicate that the indicated line (bond) may be attached to any of the substitutable ring
15  carbon atoms.
As well known in the art, a bond drawn from a particular atom wherein no
moiety is depicted at the terminal end of the bond indicates a methyl group bound
through that bond to the atom. For example:

CHj3
N N
N represents N
%{L % CH

HaG

3
20

_CHj

\ {
(j represents (j
%N ?'LQN , and



~N "-t,Z (bl) N bn) (bo) WO 2005/028440 -28 Or' ~N

/I-N N1 N~ N-e-I N (bp) I (bg) (bu)y / NQI (by)
w@RboSo2844q bv) (bz) PCT/ US2004/ 030191 (bs) ( bedT/(8mp4/030191

WD 2005/028440 -29 O NS_ N /N N U (ch)

PCT/ US2004/ 030191 U and (c 4 (cd) (ce) Preferably R1

is aryl substituted with on€or nore R5 groups, nost

preferably phenyl substituted with one or nore R5

groups, and n%Z\preferably phenyl substitut flawi t h
I

one or nore (e-8., 1-3) halo atons, and stiltl\nore
preferably phenyl N5 substituted with one h&do aiom
and even still note preferably phenyl substitutied with
N represents N
N 9!
Ly Yy
\zq \/2,,

Referring to formula I, examples of Z in the moiety
~.. .~ (CH2)o2
N 1

l/ T

5 R (i)

include, but are not limited to:

N .
w0 ‘l{ O ™0 )
N%; Ni: 7‘?{ \C// S N
Lz{ (0) ?'LL/ (P) (q)’ ~ (r) ?7-{ (s)
10
NH,

o a 1*’@ A

(v), (W) (x)



chloro (e.g., p-chlorophenyl). Preferably nis 0 or 1,
ois Oor 1, and mis 1, 2 or 3, such that mtn+o is 3,
wa@ees/opase preferably n and o are i ndependent | RCOUS2004/600191

is 3. Preferably, pis 0 or 1, and nost preferably O.

10 Preferably, r is O or d nost preferably 1.
Preferably, s is O. Preferak:lx)‘lél‘{/1 R2 is -XC(OY,

-(d -Co6)al kyl ene-XC(O Y, -CH(Cl-C2al kyl) - X-C(O) Y

(e.g., -CH(CH3)-X-(O-Y), -CC
(spirocyclic-substituted al kyl)
-CH2-X-C(O) -NR3-Y, -CH2-X-C(O) -

wh in each 15 yl is the sa A
-((ésb‘-{(ﬁeafcyc%éral er q('C(O)Y, most preferably

%/WI ene- ( C3- ycI oal kyl ;eN
rm@ pr ef er abl CI CG)a g i(C(O)
C6) oycl oal k)s ene- XC(O)YV\/n refnXis -O- or -NH,
still nore preferably -(Cl-C6)al kyl ene-XC(OY or
-(C3-C6) cycl oal kyl ene-XC(O Y wherein X1 is -0-, yet
s preferably - CH2 C(O) Y oR. 1-F7X-C(O-Y 20
| O-Y oy ny - CH2- -Y or O
| still i m)re pref er abl \\

j or -N(H) and \even still nofe
% re/n Xis -0 X O 7Y WD 2005/D28440
zez/ \Cfl'/ USZOO 301@1?1 -30 Pref e/%l z/ R8 is H,%_< ~
%I ). st(@eferably H or (af)
rret hyI ’ Preferably, R9’ |s H, -(Cl-Co6)alkyl (e.g., ’

nmet hyl), -(Cl-C6)al kyl substituted with 1 to 4 -OH

groups (e.g., -(CH2)20H),
- (C1- 06) al kyl - O ( C1- 1

% al kyl ,
an 5 nost

kyI O al kyl

%Q' y H, el 7 cycl ohe \\?;prrldyl
2- et hy 2 hyd rexyethoxy)ethyl ;

5 2¥giabﬁ§, R10 |sa¥§or Z(C1-C6) al®1 . mpstngr ef er abl y
H or methyl, nore preferably H Preferably, R11l is
sel ected fromthe group consisting of: -(Cl-C6)alkyl
(nost preferably nmethyl or ethyl),

- C3)ji{cycl oal kyl (nost preferably cycl opropyl), aryl

pred.er ably phenyl), aryl (Cl-C6)al kyl (nost

rably benzyl or -(CH2)2phenyl) and

- C6) al koxyal kyl (nost preferably -CH2OCH3).

PrgBprably, X is -N+ or -0-, and nost preferably -0-.

Referring to formula |, examples of the Y group in —X-C(O)-Y- or —X-CO-Y-
10  include, but are not limited to:

OH

11{,, (ak) 7'7-{‘ (al) : % (am) ,



Preferably Y is -NR6R7, substituted heterocycl oal kyl
al kyl, unsubstituted 15 heteroaryl alkyl,

wap®sbsiisd ut ed aryl al kyl heterocycl oal kyl , PCT/US2004/030191
unsubstituted heterocycloal kyl or unsubstituted
cycloal kyl, or Y is selected,fromthe group consisting
of: 20 (d) and (e) (Rlo) P Mt preferably, Y is
selected fromthe group consisting of: W 2005/ 028440
PCT/ US2004/,030191 -31 CHRS 10 u (bh) (bd) ' N N~

(N~~ ( N ,CH3 and N 1 | CH3 (be)’
(bi) (b Pref erably, an§l R7 are |ndep de tIy

sel ectned from the group cfnsisting of:

€ -(C3-C8)cyclo -aryl (ClL- CB
- py |dylnethyl het(er oc cIoaIkyI (R8)r R)s and
NR9 N, N

/

@), Yy (a0) AC

oy

Y @ . Y @ @),

@CO «j@ @ﬁ/

(at) ; (au)y (av)

g0 g7 NQ

(aw) (ax) , %q (ay)



(a) Pr
the fo

eferably (b) (R8)r rll1l ~N,R9 (a) is a group of
rmul a: WD 2005/028440 -32 ',,~ N, RO (al)

woe@seesal y is a group of the formula: 5 PCT/US2004/030191
PCT/ US2004/ 030191 Thus, in one enbodi nent of the

i nvent

gr oups,
nore R5 groups, and nost preferab

with o
phenyl

Y
su

ne or,nore 10 hal o atons
sub tuted with one hal
prefera Ly” phenyl substitute}gld i

rophenyl); n and e Oor 1, and mi , 2/or
, h that mrn+o is and preferably n &nd o 3ake
is 3; plsOor d preferably 0; riso

ion: R1L is aryl substijuted with one or nore R5
preferably phenyl suBistituted wth one or
phenyl substituted
nore preferably
om and still nore
¥/chloro (e.qg.

'qu) Egnd pref erab /1 (% 0; R is -XC%D{%(, (be) ;
( CIL-Co) al kyI ene- XC( fj - C6) cycl oal kyl ene- XC(O Y

- CH(G -C2al kyl) - X—C(O) Y (e.g., -CHCH3)-X-C(O-Y),
or -C(Cl-C2al kyl)2-X-C(O-Y vvherein each al kyl is the
sane or different, preferably;-(Cl-C6)al kylene-XC(OY,
or 20 (C3-C6)cycl oal kyl ene-

- (G -CoJal Ryl ene- XC(Q Y or/ -(

)

Moy B

still

ef/fer ab -(G - Coyal ;/Ien -

C(O, nost prefer/zw\y
in Xis - rmre

) cycl oal £Ane- oY, er enq{\’ still
--~X-C(O - re@ably - CH2- X O)S(th Vet
nore preferably CH2-X-C(O-Y or WO 2005/ 028440

Noal kyl ene- XG(O)

-33 PCT{ Us2004/ 030191 , wherein Xis -0- or -NH, and

even still nore preferably -CH2-X-C(O ~s X-C(O-Y
//\ — O/

O (f o

N

o, )

; (bj) : / (bk) :



Y or , wherein Xis -0-; R3is H R8is Hor
-(Cl-C6)al kyl, and preferably Hor nethyl; 5 RO is H,

wo t@sogByml kyl (e.g., nmethyl), -(Cl-C6)alkyl PCT/US2004/030191
substituted with 1 to 4 -OH groups (e. g., -(CH2) 2QH)
-(C1-Co) al kyl -O- (C1- C6)a|ky| 8()—I(e 2-(2-
hydr oxyet hoxy) et hyl ), CE% cycl oal kyI or
het eroaryl, and preferably H, methyl, cycl ohexyl ,
2-pyridyl, 2-hydroxyethyl or 2-(2- hydro yethoxy)ethyl

R10 is Hor -(Cil- C6)a| kyl, preferably s oK hyI and
nost pref any H an O R11 is sel ecte mthe
p co N | kyl (rnost rably
met or et yI) (C3 C8) cycl oal kyl (m)st referably
opropyl) ( nmost rably phen
aryl (C1-C6) al k I (rmst pref rany benzyl
- ) 2phenyl )Nand - (Cl- | koxyal kyI
refeyably -{CH2 ); and the remai ni ng
e defined for fornmulig I, ;LSIna
enbodi nent of Nhe inventionf Rl is aryl substltut ed
i t {(pgyne or ”dr?bcﬁ_‘}5 groups,oWpr ef erably phésyl
substituted with one or nore(l® groups, and nost
preferably phenyl substituted with one or nore halo
atons, and nore preferably phenyl substituted with one

5ti tuents

halo atom and still nmore preferably phenyl
ubstit ut ed h chloro (e p chl oro[pisbg 20 n
)Jrrs Q are QSor d mls ch it hat ] m+n+o
and preferab y n and o are O and mis 3 pis
and pre ly O; 1, and pfeferably
SisO; 25 R2 ijs -XC(O)Y (Cl )aI kyl ene-n<C(O) Y,
ne- XC(OY, -~
O-Y (8 9., (CH3) X-C(O-Y), or

O-Y er each al kyl (5N he
refer NH( C1- CB) al kyl ene= oY
or e X-C(O) Y -(bG8-C6)cycl oa | ene- XC( O nd nost
preeany CFQ)S@O) Y or H, 30 R8 {bévHor
-(Cl1-Co) al kyl, and preferably H or nethyl; WD

2005/ 028440 - 34 PCT/ US2004/ 030191 RO i s H,
-(C1-Co)al kyl (e.g., nmethyl), -(Cil- C6)a|k

ubstituted wth 1to 4 -CH groups(eg

- 06) al ky! 1- )arw
\2\1(2 ydroxyetpgg:f\] 1) s (SR cycl oal kyl , ‘ar
eterparyl, and priefer ny H met , cycl ohexy ,
ridyl, 2-hydro > -hydroxyet hox ;\et hyl ;

0is Hor - (Cl1- )aIkyI pr ferably H or trﬁ,

st preferabl ? Xis E

(bX) (by) (bz) ca)
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Yis -NR6R7; or Y is selected fromthe group
consisting of: 10 (R) P NA and N (g) U (h) (R10) P
wW@nwsMIs40 s sel ected fromthe group consi sti ngP@F/US2004/030191
-(Cl-Co)al kyl (nost preferably 15 nethyl or ethyl),
(C3-C8) -cycl oal kyl (nost prg rably cycl opropyl) aryl
(nmost preferably phenyl), " ggT(Cl- C6) al kyl (nost
referably benzyl or -(CH2)2phenyl) and
- (Cl1- C6) al koxyal kyl (nmost preferably -CH2OCH3); and
\t mai ni ng substituents are as defined for formula

anot her errbodl ment this inventio 20 Rl is
ubstit ith on o\|\ R5 grogp'w
pre erably \W supstituteq wlh one re
S, nosti_preserably e substituted th
o e 0 rmre hal o~¢t ons, and re preferably phenyl
s tuted with ohe hal o atopN.and still nor e
p sufystituted with chloro(eg,

0 or 18 o Js 0O or 1, d is 1,

r erably pheny
p- or ophenyl ) ;
n+o is 3 d preferably

Dor~G@, subkN

ﬂso, oi sO, andmis3; p is,0 orbl d prgferabl yl 0; 1
s 0 or 1, andopreferably 1; r uU(c) ( oom
\ Ncbio (e) ' RErc) WO 2005/ 026440 PCT/ U82004(C%§0191
-35

Preferably R is aryl substituted with one or more R® groups, most preferably
phenyl substituted with one or more R® groups, and more preferably phenyl
substituted with one or more (e.g., 1-3) halo atoms, and still more preferably phenyl
substituted with one halo atom, and even still more preferably phenyl substituted with
chloro (e.g., p-chlorophenyl).

Preferably nisOor1,0is0or1,and mis 1, 2 or 3, such that m+n+o is 3, and
most preferably n and o are independently O and m is 3.

Preferably, p is 0 or 1, and most preferably 0.

Preferably, ris 0 or 1, and most preferably 1.

Preferably, s is 0.

Preferably, R? is -XC(O)Y, -(C4-Cg)alkylene-XC(Q)Y, -CH(C4-Cqalkyl)-X-C(O)-Y
(e.g., -CH(CH3)-X-C(0O)-Y), -C(C4-Caalkyl),-X-C(0O)-Y, (spirocyclic-substituted alkyl)-X-
C(O)-Y, —CHa-X-C(0)-NR>-Y, —CH-X-C(O)-Y or —CHz-X-C(O)-NR.Y, wherein each
alkyl is the same or different, -(C3-Cs)cycloalkylene-XC(O)Y, most preferably -(C+-
s)alkylene-XC(O)Y or -(C3-Cg)cycloalkylene-XC(O)Y, more preferably -(C4-
Ce)alkylene-XC(O)Y or -(C3-Cs)cycloalkylene-XC(O)Y wherein X is —O- or —NH-, still
more preferably -(C4-Cs)alkylene-XC(O)Y or -(C3-Cg)cycloalkylene-XC(Q)Y wherein X

£ X-C(0)-Y

is —O-, yet more preferably —CHz-X-C(O)-Y or , still yet more preferably —
E X-C(0)-Y
CH2>-X-C(O)-Y or wherein X is —O- or —N(H)-, and even still more
X-C(0)-Y
5 O)
preferably —CH2-X-C(O)-Y or wherein X is —O-
Preferably, R® is H.
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sisO; R2is -XC(OY, -(Cl-C6)al kyl ene-XC(OY,

-CH(Cl- Cal kyl )-X-C(O-Y (e.g., CHCH3)-X-C(O-Y), or
WO gS02832@l kyl ) 2- X-C(O) - Y wherein each al kyl iBCT/82004/030191

same or different, preferably

- (C1- Co) al kyl ene- XC(O)Y and,% st preferably

-CH2-X-C(O - Y or - (C3-Co) cIoaIkerneXC(O) Y-;

,Fij:’rfeﬁrabﬁg 8' S ,I:IJ_| 8@@%@5@6 éﬁ% ndq]%trg%ieefaab Y or methyl.
(Iﬁﬂefé?*@b?yJ W'ls Wb&‘{ Cglfaﬂ%e# Ph nJ:eth98 -(C%‘Jeg?k@%stltuted with 1
to 4 f@l-bgroums (0. 2(5276)2 )et(l(fb)@@)é by ©y(C- Ce)a?kyl OH (e.g.,

2 2SS P 5 BESBIRD Kero) TR o an

mosiZpreferaplyrio xmettnd xeyobsiexyl, Z%iyhdysl;, Zﬂhydrox&élhyCG) ZL(KyI
dgrefera? t¥1 KII or nethyl, and nore preferably H X is
hydr hoxy)etYNR6R7: or 15 Y is sel ected fromthe group

c qrreisrablyg RI? is KD - (C{-a))aMed rhest éraﬁérabwﬂl‘émmeﬂnly) nacYe

20 R6 and R7 are |ndependently sel ected fromthe group
preferablyitdting of : H, methyl, ethyl, -(C3-C8)cycloal kyl,

P RRERI | doe o UL B Mo S f 551 B mos

prefergialy Ragthiyboselhytt €ck-Cepoyddalky (onst poaferatily syclopropyl), aryl (most

T ek S i TS Y
O A BRI 1 (11100
(pr r@}{%rﬁg[)ﬂ X‘% -l st P@fﬁ"e\h)%gosu)kl)st i %/uent s
ar@re?éraﬁf?% REANROR’ f QiBided - he@er?%?%l@éﬂ’(y élkxlvﬁnfubstltutgd

compound the 1 nvention inclu ot Timte
heteroaryl ladkyl.commibstitised fargbedip |he&rcncy;<9<palkyL 8psubdityted

heter%%yag)alk?/?opgns&%ttﬁgg%y@%aﬁ& |s Selected from the group consisting

of:

(d) ’ (e) ’ (f)

Most preferably, Y is selected from the group consisting of:



74A, 74B, 74C, 75, 76, 78-83, 85-99, 101- 159, 159A,
159B, 160, 160A-160AA, 161, 161A-161G 162, 162A,
wasnEe2suent, 164A, 164B, 164C, 165-167, 167A, 1B7TBPUS2004/030191
167C, 168, 168A, 169, 169A-169D, 170, 170A-170AD,
171-173, 173A-173T, 174, and§ 78. 10 Preferred
conpounds of the invention are the conpounds of
Exanples 7, 61, 67B, 67E, 67N, 67P, 67U, 67AG 67AT,
67AW 67AY, BA , C6i§BD, 67BE, 7BGCH 67 -1, 67BL,
ff’ 73, 160B, 160K Ni61, 161 A F3, 173A,
,1] By, 173C, 173 173G 1731, 1 J 173K 173L, 173N,
and 78 Most pre rred conpoungsS ahe the cynpounds
7, 61, \67- FHH7- AT, \67- 73, 16l1-A 173,
, 15 173- , 173-3J, 1 NN 173-P, 1
) S, 173-T 1 U and 178} Corrpounds
formula | n be prep by vario t hods mell
known to §®ose ski ||Z(f9 ?n the art, (Eé d by the netrroggs
descri bed bel ow. WD 2005/ 028440 - 37 PCT/ US2004/ 030191
Method 1 In Method 1, conpounds of formula | having
JJ“the structure I a are prepar gy. R3- (OmR11< N

CHOl_Lzl fa) k2003 (Om 1IR802
&/ 2 (b) BH4 2) TBDMS 3) TFA
i O
(bh) » (bi) » (bJ') . (bk) »
N

S\ N
-~ L, L
N >

(bm)

Preferably, R®and R are independently selected from the group consisting of:
H, methyl, ethyl, -(Cs-Cg)cycloalkyl, -aryl(C4-Cs)alkyl, 4-pyridylmethyl, heterocycloalkyl,
(R

RUNER ST S

(R

(a) (b)
10
Preferably

(R®)e

2U
N o

R

(a)

is a group of the formula:
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NO2 2) NHR6R7 or N(R3)(CH2)2-6R6R7 or R12COCI or or
R12COOH, EDCI, HOBT 1) R1S02CI 2) TBAF 5 In nethod 1,
wRidsnzaesent s the Y substituents defined aboRer/U$2004/030191
paragraphs (3) to (18) of the definition of Y. Wen
the reagents R12COCI or R12 H are used in Method 1,
then Y in fornmula la represetfts R12. In Method 1, a
trans-substituted N—B%c-cyclic am ne 2-carboxal dehyde
lis epineriz to (RhRe corresponding cis isoner using
a mld base s& otassium 10 carbonate (path a).
The cis geonetr ~fetained in all subsequent steps.
Al ternatively, t ﬁLg@rization step can be omtted
to yield trans progﬁgt (path b). Aldehyde 2 is
reduced using a re i ng agent such as sodi um
b \de. The alcohol is protected using a typica
pﬁggg%?Phg group such as a t-butyl di phenylsilyl
ether, and the Boc g{éyp is renoved under acidic
conditions t® gi /3. The cyclic 15 amne is converted
to a squona§de¥§;}Faattion with a sul fonyl halide,
and the alc holkpybtecting group i s renoved under
standard condition o give 4. Alcohol 4 can be

) converted to a variety of conmpounds of type la using
is a greup ol thevdrmulaiownn to those skilled in the art. For

exanpl e, cark;;gﬁt es can be prepared by reaction of 4
n

with 4-nitrop yl chirRS),of ormate fol |l owed by reaction
of the result f bonate with a R3 1) NaBH4 (c)m 2)
TBDPSCI R11€11'|<>' NMHRHO 3) TFA RI1 N R3 (OmWO
2005/ 028440 PCT/ 004/ 030191 -38 prinmary or secondary
am ne. Alternative(tyl) esters can be prepared by
reaction of 4 wth eithér an acid halide of a
carboxylic acid in the presence of a suitable coupling

SR M TRl e e o g e eri 8l of
5 Ririe pirylelibastuass Withd Seove H@Bﬁﬂs,%rbférgﬁlgmn%l substituted
., compounds of formula | having the structure |Ib are
with cmeggﬁme R™ groups, and most preferably phenyl substituted with one or more
halo atoms, and more preferably phenyl substituted with one halo atom, and still more
preferably phenyl substituted with chloro (e.g., p-chlorophenyl);

nandoareOor1,and mis 1, 2 or 3, such that m+n+o is 3, and preferably n
and o are 0 and m is 3;

pis 0 or 1, and preferably 0;

ris 0 or 1, and preferably 1;

sis 0;

R?is -XC(O)Y, -(C4-Ce)alkylene-XC(O)Y, -(Cs-Cg)cycloalkylene-XC(O)Y -
CH(C+-Czalkyl)-X-C(0)-Y (e.g., -CH(CH3)-X-C(0O)-Y), or -C(C4-Cpalkyl)»-X-C(O)-Y
wherein each alkyl is the same or different, preferably -(C4-Cs)alkylene-XC(Q)Y, or -
(C3-Ce)cycloalkylene-XC(0O), most preferably -(C4-Ce¢)alkylene-XC(O)Y or -(Cs-
Ce)cycloalkylene-XC(O)Y, wherein X is ~O- or -NH-, more preferably ~(Cs-
Ce)alkylene-XC(O)Y or -(Cs-Cs)cycloalkylene-XC(O)Y, wherein X is —O-, still more

E X-C(0)-Y

preferably —CH»-X-C(O)-Y or , yet still more preferably CH.-X-C(O)-Y or



10

15

20

25

30

1) Phthalimde, DEAD PPh3 4 2) hydrazine or
Al kyl - NH2, DEAD/ PPh3 Sane as 5 Method 1 R3 | H or
W@kdgh2g4@ m NH > "!110 N R1S02 5 1 R3 | H orPei/kg1004/030191

(OmN ")"-R11 or R12COCI or R12COCH, EDCI, HOBT 10

In Method 2, R12 is as defi_n%g_in Method 1 In Method

2, alcohol 4 fromnmethod 1 cOnverted to the ;

Hpespondi ng primary or secondary am ne under a
,e‘\é(q{‘?g?g of conditions, such as by reaction with

Lhal | WréfeinRes - bFUNRRURARIERIH Tndl S RIEARRYCH-x-C(0)-

treatnment with hydrazi ne ot reac

Qrfi -P£P>aYm ne under M tsunobu conditions. The
resphting anjne.i converted to ureas or to amdes IDb

eis .
YOrysiHg the s% r%'?‘%c'éd’ s described for carbamates
arP gyjers in Method 1. Methods 3-A and 3-B | n Met hods

3-A3.and’ 3-B, conPounds of formula | having the
stiRuisthl 08 -((i-Ge)alkyk @anglr prpferablly INov methyl; 1 1// R1S02 | b

V23! 98844 alkyt (e.g., methyl), -(C1-Ce)alkyl substituted with 1 to 4 —OH
groups (e.g., -(CH2)20H), -(C4-Cs)alkyl-O-(C+-Cg)alkyl-OH (e.g., 2~(2-
hydroxyethoxy)ethyl), (Cs-Cs)cycloalkyl, or heteroaryl, and preferably H, methyl,
cyclohexyl, 2-pyridyl, 2-hydroxyethy! or 2-(2-hydroxyethoxy)ethyl;

R™ s H or -(C4-Ce)alkyl, preferably H or methyl, and most preferably H; and

R" is selected from the group consisting of: -(C;-Co)alkyl (most preferably
methyl or ethyl), (C3-Cg)-cycloalkyl (most preferably cyclopropyl), aryl (most preferably
phenyl), aryl(C4-Ce)alkyl (most preferably benzyl or -(CH,)zphenyl) and
-(C4-Ce)alkoxyalkyl (most preferably -CH,OCHs); and

the remaining substituents are as defined for formula I.

In another embodiment of the invention:

R'is aryl substituted with one or more R® groups, preferably phenyl substituted
with one or more R® groups, and most preferably phenyl substituted with one or more
halo atoms, and more preferably phenyl substituted with one halo atom, and still more
preferably phenyl substituted with chloro (e.g., p-chlorophenyl);

nandoareOor1, and mis 1, 2 or 3, such that m+n+o are 3, and preferably n
and o are 0 and mis 3;

pis 0 or 1, and preferably 0;

ris O or 1, and preferably 1;

sis 0;

R%is -XC(O)Y, -(C4-Ce)alkylene-XC(O)Y, -(C5-Cg)cycloalkylene-XC(O)Y,
-CH(C4-Czalkyl)-X-C(O)-Y (e.g., -CH(CH3)-X-C(O)-Y), or -C(C1-Caalkyl),-X-C(0O)-Y
wherein each alkyl is the same or different, preferably -(C4-Ce)alkylene-XC(O)Y or

:‘; X-C(0O)-Y
~(Cs-Ce)cycloalkylene-XC(O), and most preferably —CH,-X-C(O)-Y or ;

R3is H;

R%is Hor -(C+-Ce)alkyl, and preferably H or methyl;



-39 Method 3-A 1) R11B(OH)2 Br Pd(PPh3)4 6-A 2)

n-buLi, then DW H2/Pt R11 'N'CHO 7-A 1) H2/Pt2-
wOR@s0MM®) Li AlH4A 1) Mel/K2CO3 R11 N 2) Rl 1B¢CHAPR2064/@30191

Pd( PPh3) 4 CO2CH3 PCT/ US2004/ 030191 R1J~ ~N~ . CHzOH H

$RLI N"ZX R1S02 Ic In l\/bté}pdSA

2 6-di bronopyridine is reacted vvlth a boronic acid

Vi ny'?éq_ti’ox hi 8)%?@%%’%?&@/ br §e ‘i)@{kgp %b%glljt%rgd’f"m to 4 -OH

groupa(abys(CHa)Erer) 240} Uehalkf-GUOH T YalkcORr q@g?rmpyr i di ne

treatnment with an al k I t hi um such

--hEoRehoRy et oot oIRRIY: of eleranT andtpraterably H, methyl,

c clofh@ HH@@Q to gi ve

y ZW Qa‘lwrﬂglr%gu%amliy&mxp%r%g%ﬁ ?gd&fy% o] éj(ﬁ I'cohol

S ( \ﬁheﬂ% Hacpry(Gngabakalt Dmﬁeﬂablﬂjiprrmyﬂ‘al smdhaost pmsﬁerabﬁy H;
regpce ).. Al cohol 8 can be converted to conpounds of
formula’lc_using the procedures previously described.
I\/éflsod\lBFE?Imr I\/bthod 3 B, 6-bronopicolinic acid 6-Bis
vertleﬂ d? ester under standard

ona"Sﬁ% § ?%%sdﬂr@no th a boronic acid
derivative RllB(()—I)Z 15 (nost preferably an aryl or
vinyl boronic acid) in the presence of a palladium

cat al yst ve ¢-B. Thi‘)s I st hen (B dr ogenat eqriysi ng
a sui tébl/e\ I%é i sSHUE as p atl (mjox;ff

pref ér a prNes et q aci {\'he
reduced a hydr| agent ucro as |ithu N\
al um num h dr| de to gl éﬁ al,cohol Al cohol 8 can Re ,

10 convert ed( conpound®of "formul )¢ Using t HO
pr ocedur es preV|oust descri bed. 20 Method 4

(R%) (R%)
JVJ\& (R, vféf\ r\(\ﬁ\ R')
N7 / and N T
(@) KJ m L)

R"" is selected from the group cohsisting of: <(C+-Cg)alkyl (most preferably

15 methyl or ethyl), (C3-Cg)-cycloalkyl (most preferably cyclopropyl) aryl (most preferably
phenyl), aryl(C+-Cs)alkyl (most preferably benzyl or —(CHz)2phenyl) and
~(C+-Ce)alkoxyalkyl (most preferably -CH,OCHj3); and

the remaining substituents are as defined for formula |.
In another embodiment of this invention:

20 R'is aryl substituted with one or more R°® groups, preferably phenyl substituted
with one or more R® groups, and most preferably phenyl substituted with one or more
halo atoms, and more preferably phenyl substituted with one halo atom, and still more
preferably phenyl substituted with chloro (e.g., p-chlorophenyl);

nisOor1,0is0or1,and mis 1, 2 or 3, such that m+n+o is 3, and preferably

25 nis0,0is0,and mis 3;

pis 0 or 1, and preferably 0;
ris 0 or 1, and preferably 1;



In Method 4, conmpounds of formula | having the
structure Id are prepared wherein R11 in 9 and Id

wo epsessami s al kyl having at | east two car bons, PCT/US2004/030191
arylal kyl, or heteroarylal kyl. WD 2005/028440 - 40 6
1) n-buLi 2) R20CHO 3) Et3S|H R11 9 PCT/ US2004/ 030191
R11 R1S02 Id In Method 4, Tepresents al kyl,
unsubstituted aryl, substituted aryl, unsubstituted
ary®dlkyl , substituted arylal kyl, unsubstituted
hateiq VY S i 3 STV o NG 1 .
et P oayPAY kg P CplEne XGRS BEHIC L CIMIPIAICLON (e.0.

CH(Giar%iG{O18s or -GfCarBzallsyl p-%C(QYFY wheréinreaRblaliyids the $ame or
aitterthl 1tBsfonigy fC LERRMRE Y, Snd Mg Mkl SRRk C N or

5 ~(Cs@doydodikyleme-xt-CeDpyt; -78 C or by treatment with a

lighi ym trial kyl magnesi umate conplex at -10 to 0 C
TH® 'Bd&ul ting organonetal lic 10 derivative is reacted

WiREhisﬁPﬂoﬁl(g,‘éftygslgﬁggﬁh'%refﬁ}ﬁbm@ oPh%{HYit s

under a variety of conditions, such as

d t
b;eRogt(%gﬂiF-ZGnﬁsmlkwh (e-0i,anethyd)i HeneCs)alkylgubstituted @dthpt tmd —OH
I Sqf I d ti I ivati
grouss (g5 PR At Co ol o AT HEr o cctur os
10 2-(2-by@mb<petgbyy)eﬁmf )@i(@@dlg?dylﬁtdqblw,&t)ﬂﬁetbmdm% and r{Sost preferably H,

c upds .0 ar,mu avi ryctur e

methif SPGB BTV SO Ry at
| RiStis HhoreeC ray:mag, praferadlykyll orvheth§i, andahere Flféféllably H;
\rl\rﬁé,ety has at | east two carbons, or heteroaryl al kyl

fset@isai d al kyl nmoiety has at |east two carbons.
By R2INKPRMBr 6 i Cul PdCl 2(PPh3)2 10--~ R11 X

15 Y is selected from the group consisting of:

0
© d e)

S (R®), R (R%), (R%),
j\ N A:{ N/\/ rr;‘{N/\/ \N/\/
o 20 U L
f) ’

N

(R®) (R
\N/\/ (R1) rﬁf: N /
~ / p . (R1°)p
N and N /

(@) m L)
and
20
R® and R” are independently selected from the group consisting of: H, methyl,

ethyl, -(Cs-Cs)cycloalkyl, -aryl(C4-Cg)alkyl, 4-pyridylmethyl,

8
(R )r (Rs)s

g——i\fl\Rg and %‘:ﬂﬂg

(a) (b)

2
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15

N R1SO02 R21 20 | e WD 2005/ 028440 PCT/US2004/ 030191 -41
In Method 5, R21 represents al kyl, unsubstituted aryl,
wGesved4wi ed aryl, unsubstituted arylal kyl, PCT/US2004/030191
substituted arylal kyl, unsubstituted heteroaryl,
substituted heteroaryl unsubsti t ut ed
het eroaryl al kyl, or subst i t18@d het eroaryl al kyl
efein these groups are as defined for Rl11 above.

| nRI\/éﬁ 1sstected from Wiegrensppnsisting afs- (M)@J&yl\xpfefeéably methyl or
oty - CYRIRIAEREIEPE, yRiopraBy R Sy Ekiretanif pbRh T
aryl(Cmmlbvle(drefbsabmbew ed —(@Hd)zpbewdb tegdi 4(C+-Caheiioanydikyl

oro P P 5 B SR o g

stR@pﬁegéﬁtdtfveafoenmﬁmr@fcthew%rﬁidn .Rélhderbul%r@nat lithited to the
rep resents al hree carb

COmBRUIGE RUEXamEISeCl-A0 L AT B3 BRAC RO 61 SR eY. BOATRIRS 68,69, 7174,
|

TARTPABONRG, S, TR0 TBIEY 18600 101 ST S0R PS4l 1 KB0ATREGAX, 161,

16141686 4B2y1152A, FRBPI),4IGIA, HBAR, 184C,TREIGT TBTALT6T, 167C,

168, ToA.65% 453pr0D At Zon (AP U178 Readifiagy 174, ana 176,

arBieferreth sohpounds o ties itivehkiyh are mwm@badd@bﬁ’ E&blﬂﬂles 7,61,
o7 JSALEAY S SAE GRS, Shar SHPAN, A0 s A e, o7,
67Bmeéml9a73'|1%d8'|160kh%¢' msme%mg{@wswﬁy 9733, 498BN993C, 173E,
173G 173I 173J 173K 173L, 173N, and 178. Most preferred compounds are the
compounds of Examples 7, 61, 67-B, 67-AT, 67-BG, 73, 161-A, 173, 173-A, 173-C,
173-E, 173-J, 173-N, 173-P, 173-Q, 173-R, 173-S, 173-T 173-U, and 178.

Compounds of formula | can be prepared by various methods well known to

those skilled in the art, and by the methods described below.




20 In Method 6, 2,6-dibronopyridine is nono-netall ated

as previously described and the resulting
woe@anzsyet al lic is reacted with a fornylating BOENS2004/030191

such as DM to give 11. This conpound is reacted with

a vinyl tin reagent in the Qggsence of a WO

2005/ 028440 -42 PCT/ US2004/7030191 cat al yst such as

Pd( PPh3) 4, and the resulting product is hydrogenated
M—e—thgéi-gi ve 12. Conpound 12 is converted to conpounds | f

a I
conpaanas Aot Hinind Ih Bt aro prepared.
prepared. 5@M3C 13 I3CH3 1) NaBH4 2) NaH, 3al kyl

1 0-11- ~N Aklod2SO4 r Alkyl1)hwé3rd4e 1) H2/ 2) LAHO

14¢© al k“r“r‘d* /\ ( | ~v~ Cfl " A A OT?I%—&
Rﬁwﬁl@-@( Y Rﬁlh' "IFCMO I R11 BJ%OMZ%LQJO
od 7, pyridi ne di carto ;/’r ic acid thyKor

esfer’ is reacted wit/h reduci ng agent sug¢h 3s 8
bd#oohydri de, and théoor esultlﬂ)%; rmnohydroxymret hyl 10
derivatiye is treated with a¥r/al kyl atin

lide or al kyl sljgiNeBhigte to

hydr ogenat ed _over a cat alyyshpspstsd) as Pl atin m)q;x'lSQIEC,
and then reacte cing ent suc
['ithium al um num hydri de 353 g‘r ovi de an 2855'-BAF

Cl._0
3
i 0 ¥ L s
NO |

(C)m 2
(C)m
OH
rit—< :>‘~// \H/ 2)NFW§R7or rit— :>_§/
N(R®)(CH,),.sR°R” N
R13o2 I3 (R°)(CH2)2.6 R1sc')2 4

or
R'?cocClor or

R'2COOH, EDCI, HOBT

In method 1, R™ represents the Y substituents defined above in paragraphs
(3) to (18) of the definition of Y. When the reagents R"2COCI or R'">’COOH are used
in Method 1, then Y in formula la represents R

In Method 1, a trans-substituted N-Boc-cyclic amine 2-carboxaldehyde 1 is
epimerized to the corresponding cis isomer using a mild base such as potassium
carbonate (path a). The cis geometry is retained in all subsequent steps.
Alternatively, the epimerization step can be omitted to yield trans products (path b).
Aldehyde 2 is reduced using a reducing agent such as sodium borohydride. The
alcohol is protected using a typical protecting group such as a t-butyldiphenylsilyl
ether, and the Boc group is removed under acidic conditions to give 3. The cyclic
amine is converted to a sulfonamide by reaction with a sulfonyl halide, and the
alcohol protecting group is removed under standard conditions to give 4. Alcohol 4
can be converted to a variety of compounds of type la using methods well known to
those skilled in the art. For example, carbamates can be prepared by reaction of 4
with 4-nitrophenylchloroformate followed by reaction of the resulting carbonate with a
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15

20

intermedi ate cyclic am no al cohol. The al cohol
function is protected using a typical protecting
w@e@map2swch as a t-butyldimethylsilyl ether, tPer/vymbi/e30191
amine is converted to a 15 sul fonam de by reaction
with a sul fonyl halide, and e al cohol protecting
group is renoved under stamdard conditions to give
. 15. Conpound 15 is converted to conpounds of type Ig
primaLy; ofFacpadapt awie. pAkematively, asiers carbe nvepawd By reaction of 4

with M6 e S ¥R ST S ook M L s e b B bt foupiing
reag@ﬂﬂ@dmyﬁmwmwn -43 R11\~~ N Rl S02 Rll \ ~~ ~

" ety mafSrialpt et DAIBmerChaTORAGAN i1 it ariesan be
prepa@fed\asliBsEriHed belolWd Met hod 8, ketal 16 or al pohol 17

are _prepared using the procedures described in Method

Methodi2q Met hod 2. These are converted to the

o SBEAS Pr SR g U Al oo

compounds of type Ih by reaction with a primry or
secondary ami ne in the presence of a jyeducing agent

such as sodi u&%ﬂgh%tﬂxﬁdé' de, sodium %yanobwrgkwdri de,

sodiumtriace or ohydri de, or polcymer - lf,{ho_iund
derivati ves4m%de 9R11__< >.,,”/
2) hydrazine N 5
R1S(')2

or
Alkyl-NH,, DEAD/PPhj

R3

Same as | H or alky!

Method 1 o No

S ;R“——< >-ru// /

e

R'2cocCl or b

R'>COOH, EDCI,

HOBT

In Method 2, R™ is as defined in Method 1

In Method 2, alcohol 4 from method 1 converted to the corresponding primary
or secondary amine under a variety of conditions, such as by reaction with
phthalimide under Mitsunobu conditions followed by treatment with hydrazine or by
reaction with a primary amine under Mitsunobu conditions. The resulting amine is
converted to ureas or to amides lb using the same procedures described for
carbamates and esters in Method 1.
Methods 3-A and 3-B

In Methods 3-A and 3-B, compounds of formula | having the structure Ic are
prepared.
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10 I'n Method 9, conpounds of fornmula I having the

structure Ii and |Ij are prepared. WO 2005/ 028440 -44
WOR00S/0E48D2 4 2) Al kyl MgX 1) NalO4 RuCl3 2) SECURS2004/030191

MeOH Alkyl R3 1 (O mOH 1) Dess-Martin Periodane

PCT/ US2004/ 030191 |Ii R11 R 4b R3 1 (O mN Al kyl

Al kyl R -Akyl 0 A kyl 1SZ499 1 n Method 9,

inferpedi ate 4 prepared via any of the methods
M-wusly descri bed can be oxidized to an al dehyde
using a variety of well-known reagents such 5 _as

sSyMarti gy Retggane. The<al dehyde, s then}j\f%t\ed
tb,anau’?{/fae(—aﬂzreagelt uch as—a—gfi?ln d
Brr edgent; a dﬁ?%hlittﬂwaﬁﬁjieeﬁo or an &kyl 2" ne CHzOH

reggent ppn-giuMethedl cohol 4a.§ Int_errrepli at e Aa aaY be

converted pmFconpounds of t "6‘e i using

procedures described in I\/ﬁh_? t hr gdgh 8.
c

I
Al ternatively, 4 can be rtéd t ester 19 and
then treated vvithaGrignarMFQ'é‘ to give 4db. This
is converted to 10 conmpoufidéAlbh sfpe | evi ousl y

ri bed. 1 RIFPR of ty are prepare X. .Y
/@dinqto Vet odégo. thgd 10: WE'Z0DS/D a0
Br N~ >CO.H " R N~ CO,CHj R'SO, c ©

6-B 2) R"'B(OH), 7-B

Pd(PPhg),4

In Method 3-A, 2,6-dibromopyridine is reacted with a boronic acid derivative
R”B(OH)Z (most preferably an aryl or vinyl boronic acid) in the presence of a
palladium catalyst. The resulting 6-substituted 2-bromopyridine is formylated by
treatment with an alkyl lithium such as n-butyllithium followed by treatment with a
formylating agent such as dimethylformamide to give 7-A. This product is
hydrogenated to give alcohol 8 (where any unsaturation in R may also have been
reduced). Alcohol 8 can be converted to compounds of formula lc using the
procedures previously described.

Method 3-B

In Method 3-B, 6-bromopicolinic acid 6-B is converted to its methyl ester under
standard conditions followed by reaction with a boronic acid derivative R11B(OH)2
(most preferably an aryl or vinyl boronic acid) in the presence of a palladium catalyst
to give 7-B. This is then hydrogenated using a suitable catalyst such as platinum
oxide, preferably in the presence of acetic acid, then reduced with a hydride reagent
such as lithium aluminum hydride to give alcohol 8. Alcohol 8 can be converted to
compounds of formula Ic using the procedures previously described.

Method 4

In Method 4, compounds of formula I having the structure Id are prepared

wherein R" in 9 and Id represents alkyl having at least two carbons, arylalkyl, or

heteroarylalkyl.
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OH1) Protect H3CO2C N 2) Reduce 20

H3CO2C' "'N-'----O-Prot RISO2 22 H3CO2C -45 N "'~~0
woe@t/ o4 BO2C1l H Et3N 21 N I1'--"O Prot 0 R SOPCT/BS2004/030191

PCT/ US2004/ 030191 R13 olefination O, / Rl4a N Prot

R14b R1S02 24 Rl4a R13 Rl4a R13 cycl opropa nation . _

L / 3 Rl4b N R14b R1SO 1 0 #014c~1 14c RS 2 RR

R14d R14d 25 1k

|/

N Br 20
6 2) R“"CHO R1SO
3) Et,SiH

Br

Id

In Method 4, R* represents alkyl, unsubstituted aryl, substituted aryl,
unsubstituted arylalkyl, substituted arylalkyl, unsubstituted heteroaryl, substituted
heteroaryl, unsubstituted heteroarylalkyl, or substituted heteroarylalkyl, wherein these
groups are as defined for R'" above. ‘=

In Method 4, 2,6-dibromopyridine is mono-metallated under a variety of
conditions, such as treatment with an alkyllithium at about —78 °C or by treatment with
a lithium trialkylmagnesiumate complex at —10 to 0 °C. The resulting organometallic
derivative is reacted with an aldehyde R*CHO, and the product is deoxygenated
under a variety of conditions, such as by treatment with triethylsilane, to give 9.
Compound 9 is formylated and the resulting formyl derivative converted compounds
of type Id using the procedures previously described.

Method 5

In Method 5, compounds of formula | having the structure le are prepared
wherein R in le represents alkyl having at least three carbons, arylalkyl wherein said
alkyl moiety has at least two carbons, or heteroarylalkyl wherein said alkyl moiety has
at least two carbons.

21— 21 __—— '\

l\ Rél\—H R—::T/
> N Br

10

B -
NT BT Cul PACI(PPhy),

N
, Al
RSO, O
le



Ester 20 is protected with a suitable protecting group

(Prot) such as t- butyldinethylsilyl ether, and the
W@R00sa283¢0 i s reduced by wel | -known net hods sucPCEES2004/030191

treatment with hydrogen gas in the presence of a

catal yst such as platinumoxide 5 in a solvent such as

ethanol or ether, to give pidkridine 21. This is

sul fonylated y treatment with a sulfonyl halide in
t He Meé\@érﬁ;é? offegrasgsés slyh uasubstitetadyayhisubstited ang,

ons 3850 R SUOEHD P05 AR5 g o et

heteiomylannsubstRutedrhdieroargaltigl] or subskitutsat h@mb@@gial@l, wherein these
al dehyde, (.23 $=H by treatment with DI BAL. The

grougisaéq;]éage Qﬁdlg_%r r_e%lP% ‘with a Grignard 10 reagent

f ghlMueddly, 208idiyonespylrtind i‘égxﬁlpkﬁi AR o gonok gsﬁtdf%d alkyne in

n
Compound 23 can be converted to olefin 24 usin

the presenaeneivim cataly such wsrPdla(RPhaeiiute iheneshltingaproguct is
formBRR BOBKABAA Son T 3 PR R LLIRY 11€ rcsares

previouslyrdescribad. wi t h a di hal onet hane such as

M tdi' donet hane in the presence of dialkylzinc and

—e—l'!éﬂ-gonal ly in the presence of trifluoroacetic acid, by
19ntembEE) cotddurRis & fodthylr| h‘a%i? |4
conpound i n theﬁ presence of “a meta tHéSJ%JC tgté‘}ffr?ggﬁﬁgared

wherein Br i ingl2 and Wyrepresante atkybhaving ait ledst titateedearbons, arylalkyl

ot [ kyl halid it h b h . .
wherB P T oo Bifiarcat S ol 0oS S theiéirtiay waessin said
alkyl ansiefyldbs atebist @bdkghrboasy! , hal o, -OH, -Q(al kyl),

CNH2, -N(H)alkyl, N(alkyl)2, or (0 Qalkyl. Conpound

25 can %e @Sd to conmpounds of type Ilk using the
met hods P 2@ pr gvi ousl_y descr | bed. ounds of type |
| are prepar awmrdescri bed m%e%. Met hod 11:
WD 2005/ 028440 19 PCT/ US2004/ 030191NC. >cHd-JV2  R1SO
2 -46 N" X R11/ ~N 11 26 Intermpdi ate 19 of nethod

9 is treated with th%@@g esium brom de in the
presence qg TR Q) gi ve cycl opropanol 26, which

is convirte t o conpoupdgepnf), type 1 | evi ously
descri b &.—mmms—vﬁrype—r»m RMTq;fin RI1is a
N

het er oaryl H can be made by sever BAYSH as
shown bel ow.ﬂp L A6
12
N
e
RSO, iF ©

In Method 6, R*! represents alkyl, unsubstituted aryl, substituted aryt,
unsubstituted arylalkyl, substituted arylalkyl, unsubstituted heteroaryl, substituted
heteroaryl, unsubstituted heteroarylalkyl, or substituted heteroarylalkyl, wherein these
groups are as defined for R"" above.

In Method 6, 2,6-dibromopyridine is mono-metallated as previously described
and the resulting organometallic is reacted with a formylating agent such as DMF to

give 11. This compound is reacted with a vinyl tin reagent in the presence of a
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Met hod 12: H3CO2C'- N~-O Prot Hydrol yze R1SO2
optionally 22 reprotect HO~ O 'Prot R11 N' ---Prot
WO 2RIBER4R1ISO2 27 28 Rll=heteroaryl or substi tRCBEUS2004/030191
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or substituted heteroaryl Internediate 22 from net hod
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Catalvﬁ&mwoﬁm@d(l?%h a8 eyrestiltingtpsodiactyis hydragansgedi & giye 12.

comPELRA2 MSbATRID SirbREBB A ) Dot )

Method dati on and dehydrative cyclization according to
the nethod of Morwick et al (Organic Letters 2002,
2d83fetfod s coprpisids qtifermula idiaying the stastgerulenareoprepared.
type 28 can be transfornmed into conpounds of type 1 m
15 using the nmethods described earlier. Mthod 13: WO

2005/ 40 PCT/ USQ0&BHA30191 -47 HO -Martin N
oO02¢H3_peri gdi nare—26—+2»Pt 2 R11 H
HsC” N “CHz 2) NaH, alkyl” N

0 o) AlkyloSO4 bs)
i3 or Alkyl-halide 14
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I ~ 2 \/Ej\/
O ~ O > O OH
alkyl”” N “CHs Alkyl” N

5 3) TBDMSCI R1sd,
4) R s0,Cl 15
5) TBAF

O\/(j\/x Y
15 Alkyl” N \ﬂ/

|
R'sO; g 0

In Method 7, pyridine-2,6-dicarboxylic acid dimethyl ester is reacted with a
reducing agent such as sodium borohydride, and the resulting monohydroxymethyl
derivative is treated with an alkylating agent such as an alkyl halide or alkylsulfonate
to give 14. This is hydrogenated over a catalyst such as platinum oxide, and then
reacted with a reducing agent such as lithium aluminum hydride to provide an
intermediate cyclic amino alcohol. The alcohol function is protected using a typical
protecting group such as a t-butyldimethylsilyl ether, the cyclic amine is converted to a
sulfonamide by reaction with a sulfony! halide, and the alcohol protecting group is
removed under standard conditions to give 15. Compound 15 is converted to

compounds of type Ig using the methods previously described.

Method 8

In Method 8, compounds of formula | having the structure Ih are prepared.
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Internediate 20 from nethod 10 can be oxidized to

al dehyde 29 using, for instance, Dess-Martin

peri odi nane. Al deyde 29 canm be"transforned into a

variety of internediates 30 where Rl1 is heteroaryl

usi ng wel | - known ne For instance, 5 treatnent of

29 w t h“ghyoxal an Ya gives 30 where Rl11 is

2-im ddzol yl . XInt rned te SQKB@the reduced to

pi p8F'Ndi 3&/an nyl ated to give 32 as

previ ooy descr and th ester of 32 can be

reduced to aloghol 33 usi ng, i ngfange, |ithijum'=0

al um num hydri de. Internedlate 33 be tra&sfo ne

to conpounds In as previousl de§cr|b ds

of this invention of type can be @kﬂpared acnordlng

to nethod 14: WO 2Q05/ 440one43 Met hod 14: 1R3 1
(Om t"i:l SO 2, Me da~-N>OkidatienO 2. Boc40, DMAP 34
)

1. TF N|2. H2 02 ZH
RIINWY ’//// \n/ NaBH,
R1SO?_ or NaCNBH3
17 Y
RN O"/// Q
R1so2 \ﬂ/
Ih

In Method 8, ketal 16 or alcohol 17 are prepared using the procedures
described in Method 1 and Method 2. These are converted to the corresponding
ketone by either acid hydrolysis of 16 or by oxidation of 17. The ketone is converted
to compounds of type lh by reaction with a primary or secondary amine in the
presence of a reducing agent such as sodium borohydride, sodium

cyanoborohydride, sodium triacetoxyborohydride, or polymer-bound derivatives
thereof.

Method 9

In Method 9, compounds of formula | having the structure li and lj are
prepared.
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Gignard reagent or organolithiumto give ketone 36.
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such as tan flugjoacetic acid and the resulgsing

S?E‘iﬁﬁﬁgwmﬁt%ﬁﬁ%@ﬁee%nééiﬁl o%ﬁl Ras by
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Pt 02, nFo divg ﬂﬁlg/g\ﬁ% converted to the';l Alkyl
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PCT/ US2004/030191 R11 R11M Br 0C ~R3 g (C)g R3 (Qm
AL- H

HN rwe Bfc 0 36 RI1° > " Il W 0O=S=0 O DI'BAL-
(C)m (C)m X JLY
11_< >\\<OCH3 R11_<
R
N N
| o] A Alkyl
RSO, RSO,
19 .
li
AlkylMgX
i 0
R3
(Cl) (C)m X/U\Y
m 11
OH R
R11‘<N - 1 I}l Alky! Alky]
I Alkyl Alkyl RSO,
RSO, .
J
4b

In Method 9, intermediate 4 prepared via any of the methods previously
described can be oxidized to an aldehyde using a variety of well-known reagents such
as Dess-Martin Periodane. The aldehyde is then treated with an alkylmetal reagent
such as a Grignard reagent, an alkyllithium reagent, or an alkylzinc reagent to give
alcohol 4a. Intermediate 4a can be converted to compounds of type li using the
procedures described in Methods 1 through 8. Alternatively, 4 can be converted to
ester 19 and then treated with a Grignard reagent to give 4b. This is converted to
compounds of type [j as previously described.

Compounds of type 1k are prepared according to Method 10.

Method 10:
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Rl11 "Ex Y 1 and 3 R1So2 0 if Bronopyridyl ester 40,

prepared by well-known netho as descri bed _

subsequently, is treated with’ vinyl organonetallic

compounds such as a vinylstannane 41, where R21 is as

previ gusly descri bed, ingﬁ?éﬂﬁifsence of a suitable 5
cat al yIst |such | | adi oJo de
mbeﬁ%? (o i %% d{ve colipiRPEy oduct 42,

This is reducemRedyewel | - known mnet hod$N such as by
treatneft with hydrogen gas?' at a suitable pressure
such ag 10 at nospheres in the presence of a catal yst
such fas Y pl ati num oxi de i ve piperidine ester

verted t&r o _USsi NGandgeVi uIy '
H?fjgécrl ed net%{%tds—ﬁo rr&unds B‘F’ttypél ;343 “Prot
R

wher e’ ¥and X(CO) Y t og8t R&Cz constitute a grou;kp‘bg%
previ 6usly defined, can bezprepared as in Method 8
2005/ 028440 -50 Method 16 RICHO R SO02NH2/ PhCH3 G4 R1
1-N.S. Rl A PCT/ US2004/ 030191 Ph3PCHCOCH3 0 1. A/ PhMe
TBSQZ. CHO Phje{ r ghslux TBSO Z~~ 1.

H@WId%Mnd%nR“b

Ester 20 is protected with a suitable protecting group (Prot) such as t-
butyldimethylsilyl ether, and the pyridine is reduced by well-known methods such as
by treatment with hydrogen gas in the presence of a catalyst such as platinum oxide
in a solvent such as ethanol or ether, to give piperidine 21. This is sulfonylated by
treatment with a sulfonyl halide in the presence of a base such as triethylamine to
give 22. Using well-known methods, the ester of 22 can be converted to 23, where
R™ s H or alkyl. For instance, 22 can be reduced to the corresponding aldehyde (23,

' = H) by treatment with DIBAL. The aldehyde can be treated with a Grignard
reagent followed by oxidation to give a ketone (23, R"™ = H). Compound 23 can be
converted to olefin 24 using well-known methods such as by treatment with a alkyl
phosphonium ylide. Olefin 24 can be converted to cyclopropane 25 by well-known
methods, for instance, by treatment with a dihalomethane such as diiodomethane in
the presence of dialkylzinc and optionally in the presence of trifluoroacetic acid, by
treatment with an alkyl or substituted alkyldiazo compound in the presence of a metal
such as rhodium chloride, or by treatment of an alkyl halide or substituted alkyl halide
with a base such as potassium hydroxide. In the above example, R™?, R™, and R'°
=H, alkyl, aryl, halo, —~OH, —O(alkyl), ~NH,, ~N(H)alkyl, N(alkyl),, or C(O)Oalkyl.
Compound 25 can be converted to compounds of type Ik using the methods
previously described.

Compounds of type 11 are prepared as described in method 11.

Method 11:
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OG I n2CS/ THF TBAF/ THF 11 48 Rhl1~N-1-1 Z7X1 ' R' |-, -

N1l~ 22 SO2 0 S02 0 RL R1 1 1g An al dehyde R'CHO i s

treated with a sul fonanm de T the presence of a
smtapl e dehydrating agent such as nol ecular sieves to
givefan N-sul fonylinmine A rRA 5 protected Ff

hydr'd aI hydemdst, where tdi;e protecting group i wf or Y
e%ia siyl—et her, %C nve Lned—t—e—an—ugﬁam;; € Xj(
kekape 4@ by TitG#as nenf’ vvltH appropriate ol e@ga g ©

reagent such as 1-tri phéﬁg?d
phospH&ranyI i dene- 2- propanopg. This is converted 0 a
diene by treatment with base foll owed by treatnent

Intermiediatg Q@meqq@ |q)’freg’qe|dwlgh eiyylmageesiuguieraige in the presence

of TRl 0 SRR RS A8 Wilth i il elfip Bt tge 11 as
previaualy diasscibed.bl e terrperat ure, typically room
te erature g.a tetrah

1 di
BaprUaS ahbide T hpisreir S S anaie BN crasl can be made by

several methods as shown below.

Method 12:
O el Hogfh\,jvom A
—
F};SOz optionally O R's0, RSO,
2 reprotect 27 28 R11=heteroaryl or substituted

l heteroaryl

R11/ENj\/x\[rY

\
R'so, ©
m .
R""'=heteroaryl or substituted

heteroary!

Intermediate 22 from method 10 can be hydrolyzed and, optionally as needed,
reprotected to give acid 27. This acid can be transformed to a variety of heteroaryl
moieties using methods well known to those skilled in the art. For instance, coupling
with 2-aminoethanol followed by oxidation and dehydrative cyclization according to
the method of Morwick et al (Organic Letters 2002, 2665) gives 28 where R''= 2-
oxazolyl. Compounds of type 28 can be transformed into compounds of type 1m
using the methods described earlier.

Method 13:
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OXN-N R1li~N11, Z-OIBS R S02 49 R11 N~11 Z-OH S02
R1 51 WD 2005/028440 PCT/ US2004/ 030191 -51 such as
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The carbonyl group of 47 can be renoved by a variety
of nethods. For instance, the carbonyl group can be
reduced to al cohol 48 using4¥dride reagents such as
sodi um bor ohydri de, optionall y in the presence of
C um tri chl aydgdemMarkine resu g al cohol can be

Ho._d enat ed by—5—convergj on to xant hate—495fol | 0 d|

edeReRts WekiBdinahe NbU £INT hg@ultlg to gi VR'ED.N” “CO,CH;

The ot ecting group of 50His em)ved for instance by
treatitent with an acid or witt2 fluoride to remove 8fe
silyl protecting group, and the resulting al cohol 51
can be converted to conpounds of type 1 p using the
nmet hods previously described. Alternatively, al cohol
48 can b nverte%é&cponpou s of typeLdq (where

Ha R39210 or[O di kyl) UsiHd gsi | t hods—_Chiral,

conpogtids oo, eHnvent i o’ carN beCO-£4t) ved by R N OH
chr omat ogrtaphy Sver a chiral st$MjRhary phase as SO,R!
descri bed #; the exanples. EXAMPLES The invention

di scl osed rein is exenplified B2 the follow ng 33

exanpl es, which 15 should not be construed as |imting

the scope of t Nhvention. Alternative nechanistic

pat hways and qggrgggg% sH;uctures within the scope of
parent to those skilled in the

t he i nventi @it
—art—Abbr eV| a used) AcCEt represents: ethyl
acet at e; 2 epresents: acetic acid; Boc

r_epresents. t b1 gg\ QQFb\élrylor@%@ﬁtﬁférdesems

di chl or onet hane; % {es ent s
di et hyl azodi car boxyCH8aY! DMAP represent s

'Iﬁié?fﬁkh)élté'?orﬁﬂwmgih%ﬁ 10 éah Q%xdlfé’(ﬂ £ SRiehyde 29 using, for

di met hyl f or mam de; represen
instance, Dessritaitin aaf lﬂ@paopyAMesdetZWtbambe drdinisforoesd inks a9@riety of

interhERESE 36 %vhe% (ﬁmYs hetteroaryl using well-known methods. For instance,
treatment of 29 with glyoxal and ammonia gives 30 where R is 2-imidazolyl.
Intermediate 30 can be reduced to piperidine 31 and sulfonylated to give 32 as
previously described, and the ester of 32 can be reduced to alcohol 33 using, for
instance, lithium aluminum hydride. Intermediate 33 can be transformed to
compounds 1n as previously described.

Compounds of this invention of type 10 can be prepared according to method
14:



Et OAc represents: ethyl acetate; MCPBA represents:
m chl or oper oxybenzoic acid; 30 MeOH represents:
woredoharsa) NaHVDS represents: sodi um PCT/US2004/030191
1,1,1, 3,3, 3-hexanet hyl di si | azi de; OI'BDMS represents:
t-butyl di met hyl silyl oxy (or <i-butyl di met hyl si | yl
ether); OTBDPS represents:” 8-butyl di phenyl si | yl oxy
or t-butyldi phenylsilyl ether); WD 2005/028440
Me"%@rﬁﬁ‘szow 030191 -52 Ph represents: phenyl: PyBrop
repr e@ents br ono- tr| S- pyrrol |Rei| no- phosphoni um

RM
hexafgpor opho SEM rep(ggsent S:
2- %9{ Der, 9H3| I 2e'¥'€ho Wiel €Pr RISAgH: S - O:(<C)m/R3
ydfoxybenzoty i azglh e 5 BAR T dbr esents——» .., _OMe
tetrabuty ammoni um f I uori de; BﬁB Cl represents: HN i§

t - but ghdi net hyl silyl chloride 351 BDPSCl . represents  Boc 0

t - but yl di phenyl silyl chloride; "TFA: represents 36

trifluroacetic acid; THF: represents tetrahgerofuran;

10 TMS represents: trinet hyIRa ape. Wiere NMR data are
presented, 1 H speBira vvere glcﬂn giitdey., aOMe

Var i ainTFA/XR- 200 512(9 Geni ¥ - 360 (300
MHz) —or. XL-%0 an aré rep rt eoo’a?soppm dobtRA-H

fiel &t SH?ZI\/E4S| vv|'1 h wunber of pr ot ons,

multiplicities, and_ coupling constants in Hertz

i ndi cat ed parent het¥cal | y. Wiere LC/ MS data Fe 15
presented, analyses was perforned using an Applied

Bi osystens API A 00 mass spectroneter and Shi madzu
SCL-1 QfsLC colum: Altech platinumCl18, .3 micron,

33nm x 4nm ID; gradient flow 0 nin - 1026CH3CN 5 nin
0% LHE M2 9

: 95%)@/054 mn - 95% GHBON 7.5 mp ¢
mn - sthdp. The rebamteton 1t i ne and ob&er wgd " “pairent

ion ar@agqo\/en 200 Exanptet—=N2& Cl St e:ps;b 25 Racenic

trans R
1-(tert-%ut oxycarbonyl)-2-fornyl -6-net hyI pi peri di ne
was obtai ned as described in S. Chackal a nil, R J.

Davies, Y. Wang, T. Asberom D. Doller, J. Wng, D.
Leone and A. T. McPhail, J. Og. Chem 1999, 64,

A U N O
5  Boc-protssierbesten 3§cbly sjsadam/ PRBedUress This is reacted with an

organometallic reagent such as a Grignard reagent or organolithium to give ketone
36. The Boc group is removed by treatment with an acid such as trifluoroacetic acid
and the resulting compound undergoes reductive cyclization in the presence of a
suitable reducing agent such as by treatment with hydrogren and a catalyst such as

10  PtO,, to give 37. This is converted to the corresponding sulfonamide by treatment
with a sulfonyl halide in the presence of a base such as triethylamine. The ester is

reduced to give alcohol 39, which is converted to compounds of type 10 by the
methods previously described.

Method 15
15 Compounds of type 1f can be prepared according to Method 15:
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al dehyde was stirred in 100 nmL of nethanol with 6.0 ¢

of K2CO3 overnight. Solids were filtered out, and the
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in DCM washed with water, dried over Na2SO4,

concentrated and purified chromatographically using

7% et hyl acetate in hexanes 4%~ sol vent to furnish 3.2

g of 5 prgduct. Step 2 a) To a solution of 3.21 g

(14. 1 niBIN~6Pshig product of Step 1 in 20.0 niL of
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mﬂie‘j aci B, X?%?%i@vﬁ—s%@i\ L (§ SATRr T HorR2

guenched with sat N” "COOMe

Grated NaHCOB, extracted with ether)
dr#@d over 10 Na2SO4 and freed4drom sol vent under 43
vacuumto give 3.08 g of crude al cohol. b) The crude
al cohol fromstep 2 was dissolved in 20.0 nL of DMF
and treated wth 1. g (27 mmol) of imdazole and

4 A89n oneticdsS nmolrY! BE}ESQ. The m xture was
stirred—overni ght, diNUt€dyw th DCM washed with
wdtad,3 dri ed over R&ERSO4, and sol vent was evapor at ed.
The product was purif'fed by chromat ography to furnish
4.67 15 g of TBDPS ether. c) A solution of 4.67 g of
TEPSapynidy! ¢sted 40 npreparddhy wedl-lnowrethdtivodCagiddscribed

- W m.xt ure caont ai ni 30 nL of 99% TFA and
subsh S 1 bl A Mo aBo Mt sommptvls Sichiama vas
vinylsthhnaes 41 pwharSRA! is\vd @*ehllcﬁl_%ly/\@ésﬁ:rﬁ)‘éﬂpﬁfﬁ%%heségt?? of a suitable

resi dye was re-evaporated with DCM re-dissol ve
Cﬁt&"!ﬁ%ﬁ“%@@'é\mﬂm dvgrislebigdriplienvdpiaesnhiae tegivevasupled product

. i) c
2. TSR0, SE0E5 kR RIS DN DBl fbpoen oas
ata sgftaphla)[dmsgressmhf asé 4p a@;mspherzes inftlig .pggs@lc(egci)f)@c?ﬂﬁq}s} such as
. t roduct. of. Ste , 3 : mmol ) o )
platinim bR sk 4T o e SAavartesp eprotiyCisst using
previougly Hestribéd aidibibagni ne 25 in 20.0 nL of DCM was
stirred over a period of 48 h. The reaction mxture

Qi tyre <k andhl gdwNerCZBENAIX(GQ) Y tegetherx@dstitute a
; : ifi i 10%
grouf R SEHEBLES AR, i B8 dtpalddl RO ORIARIYG1Y 19650,

of sulfonam de. b) The resulting sul fonam de (4.66 g,
8.61 mmvl) was dissolved in 50.0 nL of 30 THE and
treated with 17.2 nL (17.2 mol) of 1 M TBAF/ THF
solution. The m xture was stirred over 1.5 h, poured
into water, extracted with ethyl acetate and DCM The
conbi ned organi c phases were dried over Na2SO4,
concentrated and purified by WO 2005/ 028440 -54

PCT/ US2004/ 030191 chr omat ogr aphy usi ng gradi ent of
10-30% et hyl acetate in hexanes as solvent to furnish
2.39 g of product. Step 4 a) To a mxture of 712 ny
(2.3 mmol ) of the product of step 3, and 370 ng (4.6



5 mmol) of pyridine in 10 nL of DCM at 0 C was added a
solution of 927 ng (4.6 mol) of
wa2evsoesaphenyl chl orocarbonate in 5 nL of DCM RAEEUS2004/030191

m xture was stirred overnight at anbient tenperature,
treated with an additional 0.17 nL of pyridine and
100 ng of 4-nitrophenyl chl ord¢arbonate and stirred for
additional 5 h. The m xture was diluted with DCM

Methed A€d with water, dried over Na2SO4, purified by 10
chr omat ogr aphy u3| ng 20% et hyl acetaig in hexanes.as
sol vent tgsfiyr niREROPE /PRI~ 4- nj,{krgﬁhenyl car bonat e.
b) To a%gl:utl en—ef—20-—ng-of t hR' ab’&veRproduct in 0.5
nL of DVMF was added 20 ngy of
4- (1- pi peridino)piperidine. The m fo‘ure was al lowed to
stand overnight, diluted with DCM washed with 1 M
NaOH, dried over Na2SO4 and purified by prep. TLC (5%
15 MeOH coed.urnish 17 ng of the desi red

TBS%@Q@MP /NW&(@ng %\/gg MHz) N§dMD§5 (2H, TBS% 5573"&

=&
44411 4.00 (2H, m, 2.74 (2H ATBE), %’4@2 (5H,
ser.m), 1.80-1.22 (16#, ser.m), 1.30 (3#p d, J=7.1
; M5 (ES) nme 498.1 (MH-I)+ Fol I owi ng procedures
ilar to those in Exanmgie 1, the conpounds in Tab)si

0 vere ared. TABEE 1 EX  COVPOUNDMesS Spe@ NYON
ZPTRS 9¢ls-8QC B9 28UCS/ B
P@@zUSZOOMé)Sﬂm EX. DVass—Spec—No. 3N 455N KOTBS
R’ 47 R1 R’ O,
48
49
nBusSnH/PhMe TBAF/THF
A R \
$02 S0,
R R1
50 51
- |
XY ﬁ XY
117 N2 "N Z™NY
48 R 80,0 & R" so; ©
R R!
1p
1q

An aldehyde R"CHO is treated with a sulfonamide in the presence of a
suitable dehydrating agent such as molecular sieves to give an N-sulfonylimine A. A
5 protected hydroxaldehyde 44, where the protecting group is for example a silyl ether,
is converted to an unsaturated ketone 45 by treatment with an appropriate olefinating
reagent, such as 1-triphenyl phosphoranylidene-2-propanone. This is converted to a
diene by treatment with base followed by treatment with an alkylating or silylating
agent such as t-butyldimethyisilylchloride to give 46. The diene undergoes Diels-Alder
10 reaction with N-sulfonylimine A at a suitable temperature, typically room temperature

to 150°C, to give a tetrahydropyridine derivative which is hydrolyzed with an acid
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such as aqueous HCl to give the piperidinone derivative 47. The carbonyl group of 47
can be removed by a variety of methods. For instance, the carbonyl group can be
reduced to alcohol 48 using hydride reagents such as sodium borohydride, optionally
in the presence of cerium trichloride. The resulting alcohol can be deoxygenated by
conversion to xanthate 49 followed by treatment with tri-nbutyltin hydride to give 50.
The protecting group of 50 is removed, for instance by treatment with an acid or with
fluoride to remove the silyl protecting group, and the resulting alcohol 51 can be
converted to compounds of type 1p using the methods previously described.
Alternatively, alcohol 48 can be converted to compounds of type 1q (where G = OH
or O-alkyl) using similar methods. Chiral compounds of this invention can be
resolved by chromatography over a chiral stationary phase as described in the
examples.
EXAMPLES

The invention disclosed herein is exemplified by the following examples, which
should not be construed as limiting the scope of the invention. Alternative
mechanistic pathways and analogous structures within the scope of the invention may
be apparent to those skilled in the art.
Abbreviations used:

AcOEt represents: ethyl acetate;

AcOH represents: acetic acid;

Boc represents: t-butoxycarbonyl;

DCM represents: dichloromethane;

DEAD represents: diethylazodicarboxylate;

DMAP represents 4-dimethylaminopyridine;

DMF: represents dimethylformamide;

EDCI represents: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide;

Et,0O represents: diethyl ether;

EtOAc represents: ethyl acetate;

MCPBA represents: m-chloroperoxybenzoic acid;

MeOH represents: methanol;

NaHMDS represents: sodium 1,1,1,3,3,3-hexamethyldisilazide;
OTBDMS represents: t-butyldimethylsilyloxy (or t-butyldimethylsilyl ether);
OTBDPS represents: t-butyldiphenyisilyloxy (or t-butyldiphenylsilyl ether);
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Ph represents: phenyl;

PyBrop represents: bromo-tris-pyrrolidino-phosphonium hexafluorophosphate;
SEM represents: 2-(trimethylsilyl)ethoxymethyl;

HOBT represents: 1-hydroxybenzotriazole;

TBAF represents: tetrabutylammonium fluoride;

TBDMSCI represents: t-butyldimethylsilyl chloride

TBDPSCI: represents t-butyldiphenylsilyichloride;

TFA: represents trifluroacetic acid;

THF: represents tetrahydrofuran;

TMS represents: trimethylsilane.

Where NMR data are presented, 1H spectra were obtained on either a Varian

VXR-200 (200 MHz, 1H), Varian Gemini-300 (300 MHZz) or XL-400 (400 MHz) and are
reported as ppm down field from Me4Si with number of protons, multiplicities, and
coupling constants in Hertz indicated parenthetically. Where LC/MS data are
presented, analyses was performed using an Applied Biosystems API-100 mass
spectrometer and Shimadzu SCL-10A LC column: Altech platinum C18, 3 micron,
33mm x 7mm ID; gradient flow: 0 min — 10% CH3CN, 5 min — 95% CH3CN, 7 min —
95% CH3CN, 7.5 min — 10% CH3CN, 9 min — stop. The retention time and observed

parent ion are given.

Example 1
()
S0, 0
Cl
Step 1

Racemic trans 1-(tert-butoxycarbonyl)-2-formyl-6-methyl-piperidine was
obtained as described in S. Chackalamannil, R. J. Davies, Y. Wang, T. Asberom, D.
Doller, J. Wong, D. Leone and A. T. McPhail, J. Org. Chem. 1999, 64, 1932-1940,
which is incorporated herein by reference in its entirety. A solution of 5.44 g of this
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aldehyde was stirred in 100 mL of methanol with 6.0 g of K,CO3 overnight. Solids
were filtered out, and the residue was concentrated. The mixture was redissolved in
DCM, washed with water, dried over Na;SO,, concentrated and purified
chromatographically using 7% ethyl acetate in hexanes as solvent to furnish 3.2 g of
product.

Step 2
a) To a solution of 3.21 g (14.1 mmol) of the product of Step 1 in 20.0 mL of

THF at 0°C was added 534 mg (14.1 mmol) of sodium borohydride. The mixture was

stirred for 1.5 h, quenched with saturated NaHCO3, extracted with ether, dried over
Na>SO, and freed from solvent under vacuum to give 3.08 g of crude alcohol.

b) The crude alcohol from step 2 was dissolved in 20.0 mL of DMF and treated
with 1.83 g (27 mmol) of imidazole and 4.79 g (17.5 mmol) of TBDPSCI. The mixture
was stirred overnight, diluted with DCM, washed with water, dried over Na,SO4, and
solvent was evaporated. The product was purified by chromatography to furnish 4.67
g of TBDPS ether.

¢) A solution of 4.67 g of TBDPS ether in 15 mL of DCM was cooled to 0°C

and treated with a mixture containing 30 mL of 99% TFA and 70 mL of DCM. Cooling
was removed and the mixture was stirred for 1.5 h. Volatiles were evaporated, the
residue was re-evaporated with DCM, re-dissolved in DCM, washed with saturated
NaHCOs, dried over Na,S0O,, concentrated and passed through a silica gel plug using
5% MeOH in DCM as solvent to yield 3.50 g of product.
Step 3

a) A mixture of 3.50 g (9.53 mmol) of the product of Step 2, 3.02 g (13.84
mmol) of 4-chlorobenzenesulfonyl chloride and 1.92 g (19.06 mmol) of triethylamine
in 20.0 mL of DCM was stirred over a period of 48 h. The reaction mixture was
washed with saturated NaHCO3, dried over Na,SO,, concentrated and purified by
chromatography using 10% ethyl acetate in hexanes as the eluent to yield 4.66 g of
sulfonamide.

b) The resulting sulfonamide (4.66 g, 8.61 mmol) was dissolved in 50.0 mL of
THF and treated with 17.2 mL (17.2 mmol) of 1M TBAF/THF solution. The mixture
was stirred over 1.5 h, poured into water, extracted with ethyl acetate and DCM. The
combined organic phases were dried over Na,SO4, concentrated and purified by
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chromatography using gradient of 10-30% ethyl acetate in hexanes as solvent to
furnish 2.39 g of product.
Step 4

a) To a mixture of 712 mg (2.3 mmol) of the product of step 3, and 370 mg (4.6
mmol) of pyridine in 10 mL of DCM at 0 °C was added a solution of 927 mg (4.6
mmol) of 4-nitrophenylchlorocarbonate in 5 mL of DCM. The mixture was stirred
overnight at ambient temperature, treated with an additional 0.17 mL of pyridine and
100 mg of 4-nitrophenylchlorocarbonate and stirred for additional 5 h. The mixture
was diluted with DCM, washed with water, dried over Na,SO,, purified by
chromatography using 20% ethyl acetate in hexanes as solvent to furnish 860 mg of
4-nitrophenylcarbonate.

b) To a solution of 20 mg of the above product in 0.5 mL of DMF was added 20
mg of 4-(1-piperidino)piperidine. The mixture was allowed to stand overnight, diluted
with DCM, washed with 1M NaOH, dried over Na,SO, and purified by prep. TLC (5%
MeOH/DCM) to furnish 17 mg of the desired product."H NMR (CDCl3, 300 MHz)
87.75 (2H, d, J=8.5 Hz), 7.45 (2H, d, J=8.5 Hz), 4.33-4.20 (4H, m), 4.11-4.00 (2H, m),
2.74 (2H, wide), 2.48-2.34 (5H, ser.m.), 1.80-1.22 (16H, ser.m.), 1.30 (3H, d, J=7.1
Hz); MS (ES) m/e 498.1 (M+H)".

Following procedures similar to those in Example 1, the compounds in Table 1
were prepared.

TABLE 1

EX. COMPOUND Mass Spec
No.
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Step 1

a) To a stirred mixture of the product of Example 1, step 3 (425 mg, 1.40
mmol), 308 mg (2.09 mmol) of phthalimide, and 917 mg (3.49 mmol) of
triphenylphosphine, was added 609 mg (3.49 mmol) of DEAD. The mixture was
stirred overnight, concentrated under vacuum and purified by column chromatography

using 20% ethyl acetate in hexanes as the eluent. The resulting material was
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dissolved in 15.0 ml of a 1:1 mixture of methanol and DCM and treated with 2 mL of
hydrazine. The mixture was stirred over 48 h, partitioned between 1M NaOH solution
and DCM, and the organic phase was washed with 1M NaOH solution to furnish 475
mg of amine.
Step 2

The product of step 1 was transformed to the desired product as described in
Example 1, Step 4, using 4-aminomethylpyridine as the amine. 'H NMR (CDCl3 300
MHz) § 8.56 (2H, d, J=5.5 Hz), 7.71 (2H, d, J=8.2 Hz), 7.48 (2H, d, J=8.2 Hz), 7.29
(2H, d, J=5.5 Hz), 5.14 (2H, m), 4.45 (2H, d, J=6.0 Hz), 4.13 (1H, m), 3.97 (1H, m),
3.53 (1H, m), 3.33 (1H, m), 1.85-1.19 (6H, ser.m.), 1.33 (3H, d, J=7.1 Hz); MS (ES)
m/e 437.1 (M+H)".

Following procedures similar to those in Example 31, the compounds in Table
2 were prepared.

TABLE 2
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Example 53

Preparation A: cis (6-Phenyl-piperidin-2-yl)-methanol:

Step 1
(a) To a mixture of 600 mg (2.5 mmol) of 2,6-dibromopyridine in 15 mL of

toluene was added a mixture of 150 mg (1.27 mmol) of phenylboronic acid in 5 mL of
methanol, 86 mg (0.075 mmol) of Pd(PPhs), and 15 mL of 2 M Na,COj3. The mixture
was refluxed overnight, cooled, extracted with ethyl acetate, dried and 2-bromo-6-
phenylpyridine isolated 6hromatographica|ly from unreacted 2,6-dibromopyridine and
2,6-diphenylpyridine.

(b) To a solution of 7.2 g (31.03 mmol) of 2-bromo-6-phenylpyridine in 50mL of

THF at —78°C was added drop-wise 13.5 mL (31 mmol) of 2.3 M n-BuLi in hexanes

followed by 10 mL of DMF. The mixture was stirred in the cold for 30 min, quenched
with saturated NaHCO3, extracted with ethyl acetate, dried, concentrated, and purified
by chromatography using a gradient of 3-5% of ethyl acetate in hexanes to provide
2.02 g of product
Step 2

To a solution of 2 g of the product of step 1 in 20 mL of MeOH was added 5
mL of AcOH and 300 mg of PtO,. The mixture was hydrogenated under a balloon.
The progress of the reaction was followed by taking NMR spectra of worked-up
portions. After overnight stirring another portion of 300 mg of PtO, was added and
hydrogenation continued for additional 24 h. Catalyst was filtered out, volatiles
evaporated, residue re-dissolved in DCM and washed with 1M NaOH solution,
saturated NaHCOj, dried, and evaporated. Column chromatography yielded 1.30 g of



10

15

20

25

30

C 57520.1 S:-~0 C 58508.1 S0 0 C WO 2005/028440

-70 PCT/ US2004/ 030191 EX. COVPOUNDMass Spec No. 59N
WHh285028440 N N | I~SO0Oo00d nl|I 60, ~J 5pSr/uSHON30191

N~ ,,~ O - O

-67 -

cis (6-phenyl-piperidin-2-yl)-methanol and 200 mg of cis (6-cyclohexyl-piperidin-2-yl)-
methanol.
Preparation B: Alternate synthesis of cis (6-phenyl-piperidin-2-yl)-methanol:

Step 1
6-bromopicolinic acid (1.99 g) in DMF (10 mL) was treated with potassium

carbonate (1.40 g) and then methyl iodide (4 mL) at room temperature for 20 h. The
reaction mixture was diluted with dichloromethane (60 mL) and filtered. The filtrate
was extracted with brine (twice), dried (MgSQ,), and concentrated under vacuum to
give methyl 6-bromopicolinate as a pale yellow solid (1.75 g).
Step 2

Methyl 6-bromopicolinate (0.75 g), phenylboronic acid (0.61 g),'
tetrakis(triphenylphosphine)palladium (0.19 g) and potassium carbonate (0.75 g) in
toluene (20 mL) and methanol (4.5 mL) were heated at reflux for 1 hr. The reaction
mixture was then cooled, diluted with dichloromethane, and filtered. The filtrate was
washed with water, and the dried (KoCQ3) organic solution was concentrated under
vacuum to give an amber residue (0.81 g). The residue was purified by
chromatography on silica gel plates (8, 1000um) using hexane:ethyl acetate 3:1 as
the eluent, to give methyl 6-phenylpicolinate as a colorless oil (0.55 g).
Step 3

Under a hydrogen atmosphere, a solution of methyl 6-phenylpicolinate (0.55 g)
in MeOH (30 mL) and glacial acetic acid (15 mL) was stirred in the presence of
platinum oxide (0.150 g) for 5 hr. The reaction mixture was purged with nitrogen. The
reaction mixture was filtered and concentrated under vacuum to give a yellow oil
(0.77 g). The oil was purified by chromatography on silica gel plates (8, 1000pum)
using hexane:ethyl acetate 3:1 as the eluent, to give methyl 6-phenylpipecolinate as a
colorless oil (0.23 g).
Step 4

A solution of methyl 6-phenylpipecolinate (0.23 g) in THF (15 mL) was treated
with 1M lithium aluminum hydride in ether (10 mL) at room temperature for 2 h. The
reaction mixture was quenched with EtOAc, then MgSO,4 was added and the mixture
was filtered. The filtrate was concentrated to give a residue, which was purified by
chromatography on silica gel plates (2, 1000pm) using EtOAc:hexane 1:1 as the
eluent, to give (6-phenyl-piperidin-2-yl)-methanol as a white solid (0.06 g).
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Preparation C:
Step 1
(a) At 0°C, to a solution of 1.29 g (6.77 mmol) of cis (6-phenyl-piperidin-2-yl)-

methanol (prepared by the method of Preparation A or Preparation B) in 20.0 mL of
DCM was added 1.90 mL (13.6 mmol) of triethylamine and 1.84 mL (10.1 mL) of
trimethylsilyl trifluoromethanesulfonate. The mixture was stirred for 1 h at ambient
temperature, washed with saturated NaHCO3;, dried over Na,SO, and volatiles were
evaporated.

(b) The residue was re-dissolved in DCM, treated with 1.90 mL (13.5 mmol) of
triethylamine and 2.11 g (10.0 mmol) of 4-chlorobenzenesulfonyichloride. The mixture
was stirred for 24 h, washed with 1M HCI, saturated NaHCOs3, and concentrated.

(c) To insure cleavage of TMS ether, the material was dissolved in methanol (5
mL), treated with 1 mL of 1M HCI, stirred for 30 min, and concentrated. The residue
was chromatographed using 10-20% ethyl acetate in hexanes to furnish 1.45 g of 1-
(4-chloro-benzenesuIfonyl)-6-pheny|—piperidin-2-y|]-methanql.

Step 2 |

The product of Step 1 was converted to the title compound according to Step 4
of Example 1, using N-cyclohexylpiperazine at the last stage as the amine.'H NMR
(CDCl3 300 MHz) 5 7.86 (2H, d, J=8.2 Hz), 7.57-7.49 (4H, m), 7.36-7.24 (3H, m), 5.24
(1H, d, J=4.9 Hz), 4.34 (1H, q, J=6.2 Hz), 3.68 (1H, dd, J=11.0, 6.5 Hz), 3.58-3.40
(5H, ser.m.), 2.55 (4H, m), 2.37-2.24 (2H, ser.m.), 1.90-1.58 (6H, ser.m.), 1.53-1.36
(3H, ser.m.), 1.30-1.13 (6H, ser.m.); MS (ES) m/e 560.1 (M+H)".

Following procedures similar to those in Example 53, the compounds in Table
4 were prepared. Cis-(6-cyclohexyl-piperidin-2-yl}-methanol, obtained in Preparation
A, step 2, was used in Examples 63-66.
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NMR data are given in Table 5 below for compounds in Table 4:
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prepared. 15 TABLE 6 EXCOVPOUNDMass No. Spec N 691
53,1 0N ." N ' O1l- OSo C 71~~534.1 N 30O

WO20050284@0 ci 72v \ J. 522.1 ON N ," N PCT/US2004/030191
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.,-w'O‘m/‘\“/'O/
67_BL © o0==s—/—"o0 o 5.00 596-1
F =
g
67-BM 4.50 558.1
67-BN 5.30 596.1
67-B0 5.00 582.1
67.BP 5.50 644.2
67-BQ 5.00 606.1
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conmpounds: 5 TABLE 6- A EXAMPLE RETENTI ON OBSERVED

NO. STRUCTURETI ME MASS (m nut§8$) ~ - T74-A=a 5.35574.3
a gl
Y\N/\7
5.30 631.1
67-BR
67-BS | 4.85 522.1
=
g
Example 68
.0 >
w oy O 'O/
SN Y
SO, o)
5 Cl
Step 1

(a) A solution of 1.00 g (4.29 mmol) of 2,6-dibromopyridine in a mixture of 20

mL. of ether and 20 mL of THF was cooled to —78°C (the solution became turbid due

10  to partial precipitation). To this was added drop-wise 1.86 mL (4.29 mmol) of 2.3 M
Buli, and the reaction mixture was stirred for 5 min.
(b) Benzaldehyde (456 mg, 4.3 mmol) was added drop-wise to the above
mixture, and the reaction mixture was stirred in the cold for 15 min, quenched with

saturated NaHCO3, extracted with ethyl acetate, dried, and concentrated. The residue

15 was purified by chromatography using a gradient of 10-30% of ethyl acetate in
hexane as the eluent, to give 0.85 g of oily product.
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|l ~ (I 74-BCl5.38574.3 WD 2005/ 028440 -91
PCT/ US2004/ 030192 | \ *w.. ~ g I NV -s-5.05560.3 74-C
wex@sptsa4¥5 O5 ClI Step 1 To a solution of 5.PCHUSDI4/E30191
mol ) of 2, 6-di bronmopyridine in 50.0 nL of DCM was
added 5.6 nL (40 mmol ) of trjethylamne, 701 ng (1
mol ) of Pd(PPh3)4Cl 2, 95 "y 7{0.5 mmol) of Cul, and a
m xt ure of phenyl acetylene in 20.0 nL of DCM The %0
ddekArmixiuie ©f fe abeye Peedusied ml g driethylsHane w - of TFAand 5
@pﬁn : rH e \PSSOTai
ml. Ogn ctﬁ%ﬂ?%&ra?gﬁg%. ?%rg% Pgt{g&ggr?téaq'niﬂﬁgptghe degﬁ?ﬁ@ﬁ of the
volatpes dhe residtie masaedissoiediini Mo vashediwith hivk NaOH, dried,

identified by.. =253 1 i el 4 .
conch B8, P ST B 34008 pefaPrhoanes
yield 5P gutdhg praductondi tions 15 described in Exanple 53,
Preparations A and C. 1H NWVR (CDCI3 300 WMHz) 8 7.73

Step2H d, J=8.8 Hz), 7.45 (2H, d, J=8.8 Hz), 7.31-7.16
vty iy ¥yhafontiyedso b ehorhcfhmogd s e

condiiior8-destibed HEXagple 43) Prepmratis)s ivarske. H (NMR) (€DCl3 300

I ' i, I t 75
MHz] f- BB haBEh Helor 848l . iEs B YRR gt A{BH. sPm), 4.42-

5 4 ny / /(B0 481 =

22 RN 00T 0 WOSR08 =120, 27 1) 290
t, J=12.0 Hz), 2.78 (2H, br), 2.51-2.37 (5H, ser.m.), 1.84-1.27 (16H, ser.m.); MS (ES)
m/e 574.1 (M+H)".

Following procedures similar to Example 68, the compounds in Table 6 were

prepared.
TABLE 6

EX COMPOUND Mass
No. Spec

69 @ O | 531.1
L J. o H [~
W N ey \”/‘N \/\/ N \/)
9 0o

F

71 534 1
O .

72 522.1
.0 .
w "'//O N
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@\\“(Nj""//o N\/\/D
29 0o
&
Cl
74 O 574.1
SUSPYS;
N "O'u/ \n/
ST (@]
"
Cl
Also prepared were the following compounds:
TABLE 6-A
RETENTION
EXAMPLE STRUCTURE TIME OBSERVED
NO. (minutes) MASS
©/ O%/O\[]/'O/
o—tmo 5.35 574.3
74-A
=
g
oL o
T 5.38 574.3
74-B T ' '
=
g
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Exanple 82 r "'te N~"'"~0 SO2 Cl -93 NOOS5 Step 1 To
w@2@sles4ison of 5.0 g (21.2 nmol) of 2, 6-di br onPEyUSTNHE30191

in THE at -78C was added 9.2 nL (21 mmol) of 2.3 M

solution of n-BuLi in hexa\r];g)z, followed by 2.3 nL (30

mmol ) of DMF. The m xture sStirred for 45 mn in

the cold, quenched with saturated NaH __extracted

with ethyl acetate and the product purjified by col unn
10 cl’%t ography (3% ayhyl acetate in hexanes) to
furni g/"qf/ <bronot 6- fornyl pyrfidine. Step 2

(a) |[A mxtaFe containing Yghay (4. 05 Inggd 3 of prodyct

74-C of dtep 1,;/? 41 g (4.46 fmol) of vinyltributyltin,

231 jmg (O. ) of Pd(PPh3)4, and 5.]0 nL of DVF wgs
15 Heated f 12 h at 90C} The volatiljes were
evaporat ed, and the residbe purified by chronat ography

{3=59% cluyl acetate T hexanes) to furmsh—360 g of
2 fornyl-6- vilylpyridine. (b) The above product was
Examgwwenat ed at 50 psi over catalytic Pt02 using 1:3
m xture of AcOH and MeOH as solvent to furnish 87 ng
of reduced product 20 Step 3 The product of step 2 was
converted to the target conpound using conditions
described in Exanple 53, Preparations C. 'H NMR (CDCl 3
300 MHz) S 7.77 (2H, d, J=8 Hz), 7.47 (2 d, J=8

Hz), 4.29-4.22 (4H, ser. , 4.05 HN 3.79 (1 H,
137 (5H[ sef.m"), 1.83-1.70
H,_SerNm ), 25 0.96 (3H, t,

m, 2.77 (2H, br),

(6H, ser.m), A
J=7.3 Hz); MB ni e 1 ( +. Fol I owi ng
procedures sim to anpl e 82 the

conmpounds in Tabl e
-94 TABLE 8 PCT/ US20

prepared. WO 2005/ 028440
30191 EXCOVPOUNDMass No. Spec

Step 1 .
To a solution of 5.0 g (21.4 mmol) of 2,6-dibromopyridine in 50.0 mL of DCM

was added 5.6 mL (40 mmol) of triethylamine, 701 mg (1 mmol) of Pd(PPh3)4Cl2, 95
mg (0.5 mmol) of Cul, and a mixture of phenylacetylene in 20.0 mL of DCM. The
dark mixture was stirred overnight, washed with concentrated ammonium hydroxide,
dried, concentrated, and chromatographed. Fractions containing the desired product
of mono-substitution of bromine were identified by MS (m/z=258.1), yield 2.41 g.
Step 2

The product of step 1 was converted to the target compound using conditions
described in Example 53, Preparations A and C. 'H NMR (CDCl3 300 MHz) 6 7.73
(2H, d, J=8.8 Hz), 7.45 (2H, d, J=8.8 Hz), 7.31-7.16 (5H, ser.m.), 4.30 (4H, m), 4.13
(1H, m), 3.97 (1H, m), 2.73 (4H, m), 2.42 (5H, m), 2.04 (1H, m), 1.78-1.15 (17H,
ser.m.); MS (ES) m/e 588.1 (M+H)".

Following procedures similar to those of Example 75 the compounds in Table
7 were prepared.
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ISy

78 ! 548.1
(O ytoy
Q (6] ~
Cl
79 536.1

80 O H O 548.1
S 'w,/OT]/N\/\/N

81 /O 588.1
o




10

15

20

25

O Stepl 5 To a solution of 2,6-pyridinedi carboxyl ate

nmet hyl ester (19.52 g; 100 mmol) in ice-cool ed
w@nivpazsaws et hanol (300 m) was added sodi um PCT/US2004/030191

borohydride (3.03 g; 80 nmol) portion-w se, then the

reaction mxture was stirred go mn at room

tenperature. Another 1.0 g oP950di um bor ohydri de was

added to the m xture and the reaction mxture was

Example 824 an additional 30 minutes. After concentration,

the crude 10 product was diluted with water and CH2Cl 2

and extracted with CH2Cl 2. The conbined organic

| ayers were dried over Na2SO4, concen and the

resi due was subj ected o flash chrongt;gjéraphy over

silica gel (eluting V\AAL)h\\/Fl-IZCIZ/ ) to give

11.09 g (66% of algeho esolld Step 2 15

To a solution of al cohol! (9 OO\ﬂ/g 53 8 mmol) in

anhydr ous THE (200 S 0C @Was added NaH 60% i n

mneral oil (2.60 o@ 6 mol) followed by

dinethylsulfate (6Y69”mM ; 70 mmobl) and the reaction

m xture was stirr@d 2 h at 35C. After concentration,

t he crude product was diluted with water and extracted

with CH2Cl 2. The conbined organic |ayers were dried
Stepter Na2SO4, concentrated, and the residue 20 was

subj ected to flash-chronmat ography over silica gel

(eTotd s@utier bf SIG(21.Mathhol 5 B5-dibleendpyridineeth PHPdEIC78°C was

was di ssolved in CH2Cl 2/ MeOH, treated with an excess

addéﬂ 9 21mlN (EI@ mirid) Ef20 3a SoRRImesT i-BUE Fint ol fiflohvbdohye2.3 mL

/? ridi'ne intermnediate as a hyd drochl ori de
(30 @amq olPMp - 3The mixiure wasestisredfpr 46 min inrtherceaidsi Gutenched with

st A0 R DL A B0 W B4l P
chro@EIibQ’rpryc{B%ceﬁhwéaceiat@m hexapresy tal@urtishén 18 gdf 24bnatwo-6-

f n&@erl dine amine, as a white solid. WO 2005/ 028440

or N88%904/ 030191 -96 Step 4 To a suspensi on of

Ste Qperl dine amne (11.60 g; 52.1 mmol) in anhydrous THE

m) at O0C was slowy added lithiumalumn
hy@f)uﬁd@lxtuw ¢ontajgng 766 me (4 @@cmmﬁb) 9f produegt @fmetep 1,1.419(4.46

mmc%lzaﬁ\trlhglﬂlﬂﬂt%‘ilHrfﬁ‘@% gd Q‘Qﬁfhoﬁ ﬁ”'lihg%«,r 945, (_)LnF]L otl_lag/lF was

ture d was an addi't'f onal

heatgaafﬁF i %\g gr erﬂ@%ofyﬂ%&nggé d@%ré@d@éﬁﬁ%ﬁg Esif6urified by

ute 5 N aqueous ution

Chmﬁ*%té@%'mg (Re5p Sl ShrhEn B 35D dfio B 238Hivio-
vilylpyridinede 8.3 g of crude piperidine alcohol, as an oil.
St 10 A sol ut f b ; .
5o TheoryovemioduismeRRSwRaed ot B0 6 Bretitaly RIO2 using
1:3 @k&e"ﬂT@i&Oﬁ%o‘ MeEHM vk Bt (@ﬁ]rnl% 8k ﬂ?@ahkeﬂ r{broduct

anhydrous 1,2 dichloroethane (100 m) was stlrre
Stem8 60C. The reaction nixture was dil uted

The product of step 2 was converted to the target compound using conditions
described in Example 53, Preparations C. 'H NMR (CDCI3 300 MHz) 8 7.77 (2H, d,
=8 Hz), 7.47 (2H, d, J=8 Hz), 4.29-4.22 (4H, ser.m.), 4.05 (1H, m), 3.79 (1H, m),
2.77 (2H, br), 2.50-2.37 (5H, ser.m.), 1.83-1.70 (6H, ser.m.), 1.62-1.10 (12H, ser.m.),
0.96 (3H, t, J=7.3 Hz); MS (ES) m/e 512.1 (M+H)".

Following procedures similar to those of Example 82 the compounds in Table

8 were prepared.
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Et20 to provide 7 ng of product: 1H NVR (300 MHz,
cbCl3) 37.76 (d, J =8.8 Hz, 2H), 7.46 (d, J = 8.8
WoH2005028440 4. 15-4. 35 (m 4H), 3.85-4.00 (m 2H)PCT/US2004/030191
3.40-3.55 (m 20 3H), 3.34 (s, 3H), 2.65-2.90 (m 2H),
2.10-2.60 (m 6H), 1.80-1.90 (br d, 2H), 1.00- 1.80
(m 12H); HRVS (M+) 528. 230K - Fol | owi ng t he
procedures sinmlar to those in Exanple 88, the
Examphp88nds in Table 9 were prepared. 25 WD 2005/ 028440
-98 Tabl e 9 PCT/ US2004/ 030191 EXCOVPOUNDHI gh Res.
No. Mass Spec 891476.1985 0=S=0 0 CI I~N-\iOH 900
490.1776 0 NJ N y 0=5=0 0 C HN ~@O 485. 1630 0O
N

N N/ ,
Q"lo/o\ﬂ/r@/
]

H3C/O\\\"‘ '
0=8=0

Cl

Step 1

To a solution of 2,6-pyridinedicarboxylate methyl ester (19.52 g; 100 mmol) in
ice-cooled anhydrous methanol (300 ml) was added sodium borohydride (3.03 g; 80
mmol) portion-wise, then the reaction mixture was stirred 30 min at room
temperature. Another 1.0 g of sodium borohydride was added to the mixture and the
reaction mixture was stirred an additional 30 minutes. After concentration, the crude
product was diluted with water and CH,Cl, and extracted with CH>Cl,. The combined
organic layers were dried over Na;SOy, concentrated, and the residue was subjected
to flash-chromatography over silica gel (eluting with CH,Cl./MeOH 95:5) to give 11.09
g (66%) of alcohol, as a white solid.

Step 2
To a solution of alcohol (9.00 g; 53.8 mmol) in anhydrous THF (200 mL) at 0°C

was added NaH 60% in mineral oil (2.60 g; 64.6 mmol) followed by dimethylsulfate

(6.60 ml; 70 mmol) and the reaction mixture was stirred 2 h at 35°C. After

concentration, the crudelproduct was diluted with water and extracted with CH,Cls.
The combined organic layers were dried over Na,SO., concentrated, and the residue
was subjected to flash-chromatography over silica gel (eluting with CH,Cl./MeOH
95:5). The purified product was dissolved in CH,Cl./MeOH, treated with an excess of
1 N HCl in Et20 and concentrated to provide 11.5 g (98%) of pyridine intermediate,
as a hydrochloride salt.
Step 3

A mixture of pyridine intermediate (11.50 g; 52.8 mmol) and platinum (IV) oxide
(1 g) in ethanol was hydrogenated 16 h at 40 psi, filtered over CELITE and
concentrated to provide 11.60 g of crude piperidine amine, as a white solid.
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Step 4
To a suspension of piperidine amine (11.60 g; 52.1 mmol) in anhydrous THF

(50 ml) at 0°C was slowly added lithium aluminum hydride 1 N in THF (200 ml; 200

mmol), then the reaction mixturewas allowed to warm to room temperature and was
stirred an additional 1 h. The reaction mixture was quenched with an excess of
AcOEt, diluted with 0.5 N aqueous NaOH solution, and extracted with AcOEt and
CHxCl,. The combined organic layers were dried over Na,SO, and concentrated to
provide 8.3 g of crude piperidine alcohol, as an oil.
Step 5

A solution of piperidine alcohol (8.3 g; 52.1 mmol), tert-butyldimethylsilyl
chloride (8.6 g; 57.3 mmol) and triethylamine (8.7 ml; 62.5 mmol) in anhydrous 1,2-

dichloroethane (100 ml) was stirred 16 h at 60°C. The reaction mixture was diluted

with 0.5 N aqueous NaOH solution and extracted with CH,Cl,. The combined organic
layers were dried over Na,SOj, concentrated, and the residue was subjected to flash-
chromatography over silica gel (eluting with CH,Cl,/AcOEt 95:5 to 70:30) to provide
5.0 g (35%) of O-protected piperidine, as an oil.
Step 6

A solution of O-protected piperidine (2.50 g; 9.14 mmol), 4-
chlorobenzenesulfonyl chloride (2.90 g; 13.7 mmol) and triethylamine (1.53 ml; 11

mmol) in anhydrous 1,2-dichloroethane (25 ml) was stirred 3 h at 60°C then overnight

at room temperature. The reaction mixture was diluted with a 0.5 N aqueous NaOH
solution and extracted with CH2CI2. The combined organic layers were dried over
Na»S0,, concentrated, and the residue was subjected to flash-chromatography over
silica gel (eluting with CHCl») to provide 3.72 g (90%) of O-protected sulfonamide, as
an oil.
Step 7

To a solution of O-protected sulfonamide (3.70 g; 8.3 mmol) in anhydrous THF
(50 ml) was added TBAF 1 N in THF (16.6 ml; 16.6 mmol) and the reaction mixture
was stirred overnight at room temperature. After concentration, the crude product
was diluted with a 5% NaHCO; aqueous solution and extracted with CHxClo. The
combined organic layers were dried over Na,SO,, concentrated, and the residue was

subjected to flash-chromatography over silica gel (eluting with CH.Cl,) to give 2.50 g
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(93%) of sulfonamide alcohol, as an oil: "TH-NMR (300 MHz, CDCl3) 8§ 7.79 (d, J = 8.8
Hz, 2H), 7.47 (d, J = 8.8 Hz, 2H), 4.24 (m, 1H), 4.09 (m, 1H), 3.40-3.70 (m, 4H), 3.37
(s, 3H), 1.40-1.70 (m, 3H), 1.20-1.40 (m, 3H); HRMS (MH") 334.0883.

Step 8
To a solution of sulfonamide alcohol (2.50 g; 7.50 mmol) and p-nitrophenyl

chloroformate (1.70 g; 8.25 mmol) in anhydrous THF (30 ml) was slowly added
triethylamine (1.20 ml; 8.25 mmol) and the reaction was stirred overnight at room
temperature. After concentration, the residue was subjected to flash-chromatography
over silica gel (eluting with hexanes/AcOEt 90:10) to give 3.70 g (99%) of
sulfonamide p-nitrophenylcarbonate, as a foam.
Step 9

A solution of sulfonamide p-nitrophenylcarbonate (50 mg; 0.10 mmol) and 4-
piperidinopiperidine (84 mg; 0.50 mmol) in 1,2-dichloroethane (1 ml) was stirred
overnight at room temperature. The reaction mixture was diluted with 0.5 N aqueous
NaOH solution and CHCl, and the organic layer was directly subjected to preparative
chromatography over silica gel (eluting with CH,Cl,) then treated with dry 1 NHClin
Et20 to provide 7 mg of product: '"H-NMR (300 MHz, CDCl3) 6 7.76 (d, J = 8.8 Hz,
2H), 7.46 (d, J = 8.8 Hz, 2H), 4.15-4.35 (m, 4H), 3.85-4.00 (m, 2H), 3.40-3.55 (m,
3H), 3.34 (s, 3H), 2.65-2.90 (m, 2H), 2.10-2.60 (m, 6H), 1.80-1.90 (br d, 2H), 1.00-
1.80 (m, 12H); HRMS (MH") 528.2305.

Following the procedures similar to those in Example 88, the compounds in
Table 9 were prepared.
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Example 105

Preparation A

C\\O /// q

Step 1
A solution of the 4-nitrophenylcarbonate product of Example 1, step 4-a (1.26
g) in methanol (50 mL) was treated with 1,4-dioxa-8-azaspiro[4.5]decane (0.76 mL)

and the resulting mixture was stirred at room temperature for 66 h. The reaction
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mixture was concentrated under vacuum and the residue was partitioned between
ethyl acetate / 10% sodium hydroxide solution. The ethyl acetate (EtOAc) solution
was extracted with water and then brine. The dried (MgS0O,) EtOAc solution was
concentrated under vacuum to give a pale yellow oil (1.26 g). The oil was purified by
chromatography on silica gel plates (8, 1000p) using EtOAc:hexane 1:3 as the eluent
(two elutions) to give the title compound, as a colorless oil (1.11 g).
Step 2

To the product of step 1 (1.10 g) in dichloromethane (20 mL), 40%
trifluoroacetic acid (TFA) in water (8 mL) was added, and the resulting mixture was
stirred for 4 hr. An additional portion of 40% TFA in water (6 mL) was then added.
After 2 h, a third portion of 40% TFA in water (3 ml) was added. The resulting mixture
was stirred at room temperature for 18 hr. The reaction mixture was then separated
and the dichloromethane washed with water and then sodium bicarbonate solution.
The dried (MgSO,) dichloromethane solution was concentrated under vacuum to give
a colorless foam. The foam was purified by chromatography on silica gel plates (8,

1000p) using EtOAc:hexane (1:3) as the eluent to give the title compound (0.80 g).

\ 'ty
HaC™ "N™ ™ \ﬂ/ 0]
/©/g§o O
Cl

Preparation B

Step 1
The 4-nitrophenylcarbonate product of Example 1, step 4-a (0.100 g) in

methanol (55 mL) was treated with 3-hydroxypiperidine (0.060 g, liberated from the
hydrochloride salt) and the resulting mixture was stirred at room temperature for 24 h.
The reaction mixture was concentrated under vacuum and the residue was
partitioned between an ethyl acetate / 10% sodium hydroxide solution. The ethyl
acetate (EtOAc) solution was extracted with water, and then brine. The dried (MgSO,)
EtOAc solution was concentrated under vacuum to give the title compound, as a
colorless oil (0.10 g).

Step 2
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The product from step 1 in acetone (5 mL) was treated with Jones Reagent
(0.40 mL) for 40 min at room temperature. The reaction mixture was quenched with
MeOH (2mL), filtered, and diluted with dichloromethane. The organic mixture was
extracted with brine. The dried (MgSQ,) solution was concentrated under vacuum to
give a residue (0.070 g). This residue was purified by chromatography on silica gel
plates (1, 1000p) using EtOAc:hexane 1:3 as the eluent to give the title compound
(0.040 g).

Preparation C

O o N: L
AN "ty

HaC" NN o)
cl

Essentially the same procedure as in Preparation B where followed, except
that 3-hydroxypyrrolidine (0.060 g) was used to give the title compound (0.030 g).
Preparation D

Following the procedure described below, the compounds in Table 11 were
prepared from the appropriate ketones and amines. The ketones and amines used
would be apparent to those skilled in the art from the structure of the compounds in
Table 11.

Using BOHDAN Miniblocks (6 mL cartridge), ketones from Preparation A, B or
C (0.010 g) in MeOH:AcOH 9:1 (1 mL) were dispensed. Amines (1.2 equiv) were
then added, followed by MP-cyanoborohydride resin (~2 equiv, 20 to 30 mg, 2.37
mmol/g, Argonaut). The resulting mixture was shaken at room temperature for 20 hr.
PS-isocyanate resin (50 — 60 mg, 4 equiv. 1.44 mmol/1 g, Argonaut) was then added.
After 4h, additional PS-isocyanate resin (90-100 mg) was added, and the mixture was
shaken overnight. The mixture was filtered from BOHDAN block to block and the
residue was washed with MeOH (1 mL). MP-TsOH resin (~4 equiv., 1.46 mmol/mg,
Argonaut) was added to the filtrate followed by dichloroethane (1 mL), and the
mixture was shaken for 2-4 hr. The mixture was then drained and washed with MeOH
(1 mL, 3 times). 2M NH3/MeOH (1.5 mL) was added, and the mixture was shaken for
30 min, then drained into vials. 2M NHz/MeOH (2 mL) was added and the mixture
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was shaken for 10 min. and drained. The solvent was then removed to give the
products in Table 11.
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Step 1
To a solution of the 1-(4-chloro-benzenesulfonyl)-6-phenyl-piperidin-2-yl-

methanol prepared according to Example 53 Preparation C Step 1 (300 mg; 0.82
mmol) in DCM (8 ml) was added Dess-Martin periodinane (850 mg; 2.0 mmol)
followed by sodium bicarbonate (100 mg) and two drops of water. The mixture was
stirred overnight at room temperature, then quenched with Et,0 (20 mL), saturated
NaHCOj3; and sodium thiosulfite (2.0 g) for 20 minutes. The reaction was extracted
with Et,O, dried over Na;SO, and concentrated to provide 232 mg (78%) of 1-(4-
chloro-benzenesulfonyl)-6-phenyl-piperidine-2-carbaldehyde as an oil.

Step 2

To a solution of the product of step 1 (232 mg; 0.64 mmol) in THF (6 mL) at
0°C was added methyl magnesium bromide solution 3 N in Et,O (0.27 mL; 0.83
mmol) and the reaction was allowed to warm to room temperature for 1 h. The
mixture was poured into saturated ammonium chloride, extracted with DCM, and
dried over Na;SQO4. After concentration of the solvents, the residue was purified by
chromatography over silica gel (eluting Hexanes/EtOAc 8:2) to give 240 mg (100%) of
1-[1-(4-chloro-benzenesulfonyl)-6-phenyl-piperidin-2-yl}-ethanol as a ca 4.5:1 mixture
of diastereocisomers.

Step 3

The product of Step 2 was converted to the title compounds according to Step
4 of Example 1, using N-cyclohexylpiperazine at the last stage as the amine. The
diastereoisomers were separated at the last stage by chromatography on silica gel
(eluting Hexanes/EtOAc 8:2) to provide, in order of elution:

(i) Diastereoisomer A: 'H-NMR (300 MHz, CDCl3) 6 7.86 (d, J = 6.0 Hz, 2H),
7.60 (d, J = 6.0 Hz, 2H), 7.53 (d, J = 6.0 Hz, 2H), 7.30-7.45 (m, 2H), 7.20-7.30 (m,
1H), 5.25 (d, J = 4.5 Hz, 2H), 4.35-4.50 (m, 1H), 3.90-4.00 (m, 1H), 3.20-3.50 (m,
4H), 2.15-2.60 (m, 5H), 1.70-2.05 (m, 5H), 1.50-1.65 (m, 2H), 1.00-1.45 (m, 9H), 0.99
(d, J = 4.5 Hz, 2H); HRMS (MH") 574.2500.

(i) Diastereoisomer B: "H-NMR (300 MHz, CDCl3) 6 7.84 (d, J = 6.0 Hz, 2H),
7.45-7.60 (m, 4H), 7.25-7.40 (m, 3H), 5.23 (m, 1H), 4.30-4.45 (m, 1H), 4.05-4.20 (m,
1H), 3.30-3.70 (m, 4H), 2.20-2.70 (m, 5H), 1.75-2.00 (m, 5H), 1.05-1.70 (m, 14H);
HRMS (MH") 574.2512.

Some compounds prepared are shown below:
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TABLE 12
Retention
Compound No. Structure Time Observed
. Mass
(minutes)
N
\\"O"// 0 h(\/'/w
LY
159-A 5.10 546.1
isomer A
(o]
N
LTy |
159-B 5.10 546.1
© isomer B
o]

Preparations P-1 to P-4 describe the preparation of intermediates used in several
procedures.
Preparation P-1: Preparation of 4-[1-(4,4-ethylenedioxypiperidino)lpiperidine:
Step 1:

A solution of 1-tert-butoxycarbonyl-4-piperidone (3.98 g, 20 mmol), 4-

piperidoneethyleneketal (3.15 g, 22 mmol), sodium triacetoxyborohydride (4.66 g, 22
mmol), sodium sulfate (15 g) and acetic acid (300 uL) in DCE (15 mL) was stirred 2
days at RT. The solution was quenched with an excess of MeOH for 15 min then
treated with diluted NaOH and extracted with DCM and AcOEt. The combined organic
layers were dried over Na2S0O4 and concentrated, and the crude was purified by
flash-chromatography over silica gel (eluting DCM/AcOEt 7:3 to 1:1 ) to afford 4.72 g
(72%) of 1-tert-butoxycarbonyl-4-[1 -(4,4-ethylenedioxypiperidino)]piperidine.
Step 2:

To 1-tert-butoxycarbonyl-4-[1-(4,4-ethylenedioxy)piperidino]piperidine (200 mg,
061 mmol) in DCM (10 mL) was added TFA (1.5 mL), and the reaction was stirred 1 h
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A H2N O Exanmple 159 rN ~"~i INJ ICHp
Di astereoi soner A '10 ,10 WO 2005/ 028440

weEFansE004/ 030191 -117 Step | To a sol ution oPCT/E82004/030191
1- (4-chl oro- benzenesul f onyl ) - 6- phenyl - pi peri di n-2-yl -
met hanol prepared according to Exanple 53 Preparation
C Step 1 (300 ng; 0.82 mwl19%n DCM (8 m) was added
Dess-Martin periodinane (850 ng; 2.0 nmol) 5 foll owed

30. Tye rttiomiasrediedalieh ( 10 aap uatitipkwe 1drappisexifacted @ith DCM

and ASDED, Lhé Bt esh Sisitic Ry SerS Biobaven NAZSO4 and concentrated
to pr%@fd‘érm(?%g (Pi'@@@@f E‘ﬂ(ﬁf’ Q%tHﬂthﬂi%%% Ebﬁ&m@?]ﬁﬂ)&?dlﬁé”

m nut €s. tron vvas extract

SteﬂS% of 1-(4-

1 oro- benzenesul f onyl ) - 6- phenyl - pi peri di ne- 2- car bal de

hyte aasi:l@nbrpbf 4-p1;5ér§tdﬁérﬂeﬁﬁ@x1m§9150 m?n 10f7 hﬁﬁolpwgw&t (5 mL)
of step 1 (232 ny; at
was gaged dqtest- wéfpma hﬁ@ﬁ'e%ﬂﬁﬁf m(aéogagui Férmmql) ﬁi'?P' the reaction

was Elhﬁgﬁv\g% At RTL sddida tn&‘?é’cb)( BESh M hd ?ig?rﬁ hﬁﬂ ZV@AE mmol) was added,

to warmto roomte era
followed thyr AcQHS 20 quy, @ahdi theaeadtian whs dtimedthdays ahRadt iTte,solution was

quorf AR apideoer of M QEAe eni thgh Falsawtzgh NaHCO3 and

extraviéed WitacdDom aﬁdﬂ A@Umto%é%)‘ntﬂﬁ@d o&%ém@ ?a)&% web \rie@®bver
Hexanes/ Et OAc 8: 2 %I ve 240 1009 1-

Na;SQ42ap¢ map@nﬁs@tﬁ@léwm@w rafﬁm/nnp - %wwteﬁrtp}éoxyéﬁrbonyl-4 -[1-(4-
4.5:1 t f
met@é@@g%@'@@ ﬁ%t'&nég 20 Themp;(oglrﬁt gf Step 2 was

Step:vaerted to the title conpounds according to Step 4
grazine at.t

2 (AR ora e hay bR L e k%) Btngpigenidinolpieridine

(50 rﬁngfU i) aﬂn@n) in DEN138tmisy wes tr*émé‘chmnmm (@RML PAnd stlrred at RT
I ca (el uting Hexanes/Et OAc 8:2) to provide

for 39rmisx Tbra r@agfdcprbwasmpcgnagte& Suieghwith A:N Nameeo@@atracted with

DoMbfid (R E NS cbyifinbdl ordaio afbrt froréidhiod Gy fiER564 and

concafratet @oprovile $0nmg (109%) 6f @bdedi-[13(4& 4.5 Hz, 2H),

metrm_y&?méoﬁgae& %J}](qmérgiﬂ Qlléli-f%)%? gé %ﬁg)\@%ou%%u%@catué'g]n the next

step(m 2H), 1.00-1.45 (m 9H), 0.99 = 4.5 Hz, 2H);

VS (M) 574, 2500.
Preparation P-3: Preparation of cis-3-methyl-4-(1-piperidino)piperidine:

Step 1:

To a solution of 1-benzyl-3-methylpiperidone (5.0 g, 24.6 mmol) in DCE was
added piperidine (2.6 ml, 27.06 mmol) followed by Ti(OiPr)s (8.8 ml, 29.52 mmol).
The reaction was stirred at RT for 8 h, NaBH3(CN) was added slowly and the mixture

was then stirred 2 days at RT. The solution was quenched with an excess of MeOH
for 15 min, treated with diluted NaOH, extracted with DCM and AcOEt, and the
combined organic layers were dried over Na,SO4 and concentrated. Purification of a
sample by flash-chromatography over silica gel (eluting hexanes/AcOEt 9:1 to 1:1)
afforded 1.7 g of cis-1-benzyl-3-methyl-4-(1-piperidino)piperidine.

Step 2:
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(ii) D astereoisomer B: "H NVR (300 MHz, CDCI3) 8 7.84
(d, J =6.0 Hz, 2H), 30 7.45-7.60 (m 4H), 7.25-7.40

W@ 0588440 5. 23 (m 1 H), 4.30-4.45 (m 1 H), 4pOBU&2080030191
(m 1H), 3.30-3.70 (m 4H), 2.20-2.70 (m 5H),
1.75-2.00 (m 5H), 1.05-1.70 (m 14H); HRVS (M)
574.2512. Sone conpounds prd@fred are shown bel ow WO
2005/ 028440 118 TABLE 12 PCT/ US2004/ 030191 Retention
Qb solution@imisd rabridyl-Simettiyl+ € Tipiperitias )diperdine .7 g, 6.2

i, gy Yohnais (673: Hodhara sodobladi i eharcos
(1 9,8.1 mmol) in MeOH (20 mL) was heated at reflux for 4 h. The final solution was
filtered over CELITE, rinsing with MeOH then concentrated. The residue was diluted
with saturated NaHCO3, extracted with DCM and AcOEt, and combined organic
layers were dried over Na2S04 and concentrated to give 580 mg (52%) of cis-3-
methyl-4-(1-piperidino)piperidine.

Preparation P-4: Preparation of 2’-Methyl-[1,4']bipiperidine:

. N N
1. s-BuL/TMEDA
B0 TFA/CH,CL,
2. (Me0),S0,
N
| N NH
1 |
Boc 3

2
Boc

Compound 2: To a solution of 1’-tert-Butoxycarbonyl-[1,4']-Bipiperidine 1 (5.1
g, 19.0 mmol), TMEDA (19 mL) in dry Et,O (40 ml) at -78°C is slowly added a solution

of sec-butyllithium (19.0 mL, 24.7 mmol, 1.3 M in cyclohexanes) over a period of 30

min. The mixture is stirred at -78°C for 3 hr, and then is treated with a solution of

dimethylsulfate (3.6g, 28.5 mmot) in Et,O (5 mL). The cooling bath is removed and

the reaction mixture is stirred at ambient temperature for 16 hr. After cooling to 0°C,

the reaction mixture is quenched with water, extracted with Et,O (6X100 mL.), and the
combined ether layers is dried over K,CO3. The solvent is removed under vacuum
and the residue is purified by silica gel chromatography (eluting with 40% ethyl
acetate in hexane) to give 2.51 g of 1'-tert-butoxycarbonyl-2'-methyl-[1,4']-
bipiperidine, 2.

Compound 3: To a stirring solution of compound 2 (1.5 g, 5.3 mmol) in DCM
(10 mi) is added TFA, and the mixture is stirred at room temperature for 2 hr. After
removing the volatiles, the residue is diluted with DCM, basified with 30% NH4OH to
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Cl 5 Preparations P-1 to P-4 describe the preparation
of internedi ates used in several procedures.
woe@parsato on P-1: Preparation of PCT/US2004/030191
4- F1- (4, 4- et hyl enedloxypi Per! dino)l pi peridine Step
1: A solution of 1-tert-butoxycarbonyl -4-piperidone
(3.98 g, 20 nmmol ), 4 10 pi pdeidoneet hyl eneketal (3.15
g, 22 mmol), sodiumtriacetoxyborohydride (4.66 g, 22

pH 8rm’ai bhe lagdmmessé;fam@d( TheDrganid prerlkl is diedbviedMysd, and
stirred 2 days at RT. The solution

concaBARTLILHINE WO MO Ziab-14 4 TRPeIGneAS i n't hen
Spedlﬁ@ék%ﬁgﬁést@r S%Hd%@gelmpﬂ and extracted with DCM and
e conbined organic |ayers were dried over
Na2SO4 and concentrated, and the crude was purified by
15 fl ash-chromat ogr aphy over silica gel (eluting
DCM AcOEt 7:3 to 1:1) to afford 4.72 g (72% of
Examplelbobut oxycar bonyl - 4-[ 1- (4, 4- et hyl enedi oxypi peri di
no)Jprperidine. Step 2: To
1-tert-but oxycarbonyl -4-[1-(4, 4- et hyl enedi oxy) pi peri di
no] pi peridine (200 ng, 061 muol) in.DCM (10 nL) was
added TFA (1.5 L), and the reacti s stirred | h
WO 2005/ 028440 PCT/ US2 0301 30. The reaction
was treated with 1 N AN > 12 and extracted
With DCM and AcCEt.VYTheozonboned organic | ayers were
dri ed over Na2SO4 and (@centrat ed to provide 100 ng

(75% of
4-[1- (4, 4- et hyl enedi oxyql peri di no) ] pi peri di ne.
Preparation P-2: Preparation of
Step#:41- (4- met hoxyi m nopi peri di no) | pi peridine: 5 Step 1:
To a sqlution pf 4-; peri donemet hoxi nre (150 ng, 1.17
mal ) i 1P paelytiomef 2-higeoxymesiy!-6- (methoxycarbonyl)pyrldme (44.5 g,

0.26éhficfﬁ{ i BEED E?Wé% g{d%'dp?r détqg‘;\ﬁﬁnéég% L, (9]317 mdl Rlibwed by

reatlon rre

Teserqm«;tcm *Pﬁélz %Yrérthé %ﬁém WHs %a?é”d HRdC YRt dase

and t e reaction vvas étlrred

conc86. iy SO bk s

gel (elutihg bekxare tetexand/ ADOHtdnt) tAafiké 681819 (92‘7@) iofi@lprotected pyridine

organic |layers were dried over Na2SO4 and

esterconcentrat ed to provide 500 ng of crude

1ﬂ)ert Nﬂbl@ﬁbﬁ&ﬁ@-@)’éteéte[d ﬁr&nne ester ées 0241 mmol) and

hoxyi m nopi peri di no& N{)erl di ne.
platlry@m(u‘{) @¥dgf(6 g, 0.026 mol)in MeOH (500 mL) and AcOH (50 ml) was

hydregerBhea, 2 H SEYQRSE TRe fitl O s B ARF TR, AL with

MeOHrﬂaan %(_Jﬂmﬂentlrafﬂéﬁ_m"@ r2sidiup mmld'ﬂ;mt'egrvam atN RaOH Oéxtl%&ted with
tion concent r at ed, te

DMy AcGRy 5T baBbinktpRn e ol died of rewea%p Agd

concentgaadcol Mﬂdé 6@? ?% . /g o @M@te&ﬂ@a%rﬁlﬁ‘e eafgent rat ed

to provi e 50 ny of crude 4-[1-(4 20
Step et hoxyi m nopi pe( di no) ] pi peri di ne that coul d be used

WO BbiubiBh! df' G 3 3Btd d pib BRaE Este 6%y, 0.22 mol) in DCE (500 mL)

was added triethylamine (100 mL, 0.66 mol) then, slowly, 4-chlorobenzenesulfonyl

chloride (93 g, 0.44 mol) and the reaction was heated at 40°C overnight. The final

mixture was concentrated and directly purified by flash chromatography over silica gel
(eluting hexane to hexane/AcOEt 9:1) to afford 89 g (88%) of O-protected
sulfonamide ester.
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Preparation P-3: Preparation of
cis-3-nethyl-4-(1-piperidino)piperidine: Step 1. To a
w@odoanesamo of 1- benzyl - 3- met hyl pi peri done (5.0 BCT/B82064/030191

nmmol) in DCE was 25 added piperidine (2.6 m, 27.06

mol ) followed by Ti(GPr)4 (8.8 m, 29.52 mmol). The

reaction was stirred at RT-fl@e -8 h, NaBH3(CN) was

added slowy and the m xture was then stirred 2 days
Stepad: RT. The solution was quenched with an excess of

I\/b(?—| for 15 min, treated with diluted NaOH, extracted
widh Dcf@ arelution=pf Ozpretagted suipramise estgrEG0 |ga§1§r?smmol

dri and concentrated. Purificatio
DCVAZ0D 15b) SR wos Slosn S0re Eau A b BB (451, &b ol and
(el uting hexanes/AcOEt 9:1 to 1:1 afforded 1.7 g of
the reaction was zsyrreg h’@tamls Aemperatyes. iThenepptipr masi then qeesphed with

ol
souted CLdPLARRAR g, FETbREORH AT BB e i BB
DCMy CHLITE wamb)idedmhmnmhmrfeoﬂws?erré@ 38 rginﬁ:ilﬂﬁlﬁ@rﬁd) Thsdolution
| | adi h h , ) nmo in.
was BRERAES YBEAR bAoA RIEENgS SOBbindef ofiank ty SR brd fipa over
NaZSiGDJ aid eonvestratet| The edsiaue wdsidriffed tsy ﬂéémshfednﬁﬁtoy%%ﬂy over
concentrated. The resi due was di’l uted

silicasgfl (P LBG PRXAREE0 NEXBRBIACIE L b oerpEsh S adBBbe) afitprotected

nic |ayers were dried over Na2SO4 and
Smfo@gm@nts@a géto give 580 ng (52% of cis-3-
medhy| -To asusppasioniafapethytiriphiznyiphdaphoaian ibbomRiel(2.6g, 7.2
Preparation of 2'-Methyl-f1,4ibipiperidine 10 \N Boc
mmo|)Nn Bdd- 2t at1 28I Guwas adﬁﬁﬁbm“BdJL.?LZ 5y in hexhoes ¢2.70nl, 6.9
1'-tert-Butoxycarbonyl-[1,4"]-Bipiperidine 1 (5.1 g,

mmo]r)9 Tﬂe'ﬁ@ﬂﬁt}on WE WAy 18l 2b C'??Id:g% gﬁbﬁlﬁ%ﬁ ﬁ@gﬁg&u Wnﬂ% %—Z)g&ected

| oWy added a sol ution

ool 6B 2, A P BV AT 5, o v

alloweddotvwam tcsrdcrmmamdemtul'e forgah theérocoridentrated. The reS|due was

takeyEh feBaled NEHEDHE Buyasien WIROGU BRORE angraomined

orgaﬁlblléye?g v%re%fﬂéd%\ﬁertmﬁéﬁﬂ éoﬁﬁntﬂﬁeﬁ"TheAFés%ue was purified by

cooling to OC, the reaction mxture i s quenched
flash\ghrematography. over silies get Ghirehomnet tp, hexane!AOEt 8:2) to give 2.1

g(%?@}?de%e?cﬁsbﬁ(yﬁ,ﬁ,de LLigd over K2003. The sol vent

er vacuum
Step 4

a) To diethylzinc 1 N in hexanes (48.4 ml, 48.4 mmol) at 0°C was added

DCM (20 mL) followed by TFA (3.7 ml, 48.4 mmol) and the solution was stirred 5 min
at this temperature. Diiodomethane (3.9 ml, 48.4 mmol) was then added followed 5
min later, by O-protected sulfonamide alkene (5.2 g, 12.1 mmol) in DCM (40 mL). The
reaction was allowed to warm to room temperature for 2 h, diluted with water and
extracted with DCM and AcOEt. The combined organic layers were dried over
Na;SO4 and concentrated to give 5.7 g (100%) of O-protected cyclopropyl
sulfonamide.

b) O-protected cyclopropyl sulfonamide (5.4 g, 12.1 mmol) was treated
with TBAF following the conditions described in Example 1 Step 3-b to afford, after



20 and the residue is purified by silica gel
chromat ography (eluting wiwth 40% ethyl acetate in
wheooanzsad o gi ve 2.51 g of PCT/US2004/030191
1'-tert-butoxycarbonyl-2'-nmethyl-[1,4"]- bipiperidine,
2. Compound 3: To a stirri n% sol ut| on of conpound 2
(1.5 g, 53mm|)|nDCM( i s added TFA, and
the m xture is stirred at roomterrperature for 2
flash ghrematamaplyrevengjliemgeleluting wish hexane/beQirid:1 o hexane/AcOEt

) S4B TG0 o 1

Optld?ﬁal’ SR :A3pMEHal reddldtiom bif Bycloproblybsulforemsideraicohol:
CyoIQuRBUr nalie Ahe! {0,854 s resohed B HPLES CHIRACEL 04
5 colun%n (@ﬁhhg Imggd hé‘xdr@/@bﬁﬁfﬁa%b_ﬂ% ﬁggff&rl@ @W&)ﬂ (ﬁseléféh 276 mg of
enanggmﬁnpoan@ﬂ% mg of enantlome} B, both as oils,
Ste @hydr oxynet hyl - 6- (met hoxycar bonyl ) pyridine (44.5 g,
Pe 266 mol) in DCE (500 m-) was added triethylam ne
( %mprodmcﬂéhf step)4 wak lconedrtby to TikStile (;élzhpgund atgondihy to

| h d at 7QC . f th
cond e et Gahe FIe AR HREO.B S eF G EATERe: FiLihag-(1-

10 pipodgiRiSAIGHE BENEABEY LS TasShbi oD AR EonAPRI B 5 7.74
(d. J &-pdizctted 7 phr (ddiJrre8.418ze2k pr4. 1@-)4 40 gu| GH), o'3126f(m 1H), 2.40-

2.90 B Ph By B i PFRq sl ovg b il 2000 2888 40y HRwS

(MH ?M4A1336 (50 M) was hydrogenated 2 h at 40 pSI The
solution was filtered over_CELITE, ri nsg‘al Wi th

OMRG PESEENRRS siflgr forfosedsi RnamplasTad) the &lloying 1
15  compdUiSve®prepal&f with 20 DCM and AcCEt, and conbi ned
organic layers were dried over Na2SO4 and
concentrated to provide 66 g (97% of O-protected
pi peridi ne ester. Stepr% é £ sol'ution of O-protected
pi peridine ester (63 g; ) in DCE (500 m -)
was added triethylam ne (100 nL, 0.66 nol) then,

slowly 4_chlorobenzenesylfonyl 25 chloride (93 ¢
Coﬁ,#{-ﬁ,,m)l) and the reacti on WaRdeatied FnetPC
N8I ! ght. The Stryglurei xt ur e |wassinnges) ' al €@bsatved Mass
rer\fl\ hllrlfler‘l hy flach cf hWer gsilica
gel (eI ut | ng hexane to hexame/ AcOEt 9:1) to afford 89
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The product of step 4 was converted to the title

conpound according to conditions simlar to the ones
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Step 1:

a) To a solution of cyclopropyl sulfonamide alcohol product of Example
160 Step 4-b (4.8 g, 14.5 mmol) in AcOEt (25 mL), acetonitrile (25 mL) and water (50
mlL) was added sodium periodate (9.3 g, 43.5 mmol) followed by RuClzsnH;O (100
mg). The reaction mixture was stirred at RT for 2 hr, filtered over CELITE, and
extracted with AcOEt. The combined organic layers were dried over Na,SO, and
concentrated to provide 4.55 g (90%) of cyclopropyl sulfonamide acid.

b) A solution of cyclopropyl sulfonamide acid (4.55 g, 13.2 mmol) in MeOH
(100 mL) was treated with thionyl chloride (2 ml, 26.5 mmol) at RT slowly then the
solution was heated to reflux for 2 hr. The reaction was concentrated, diluted with
saturated NaHCO;, extracted with DCM and AcOEt and the combined organic layers
were dried over Na,SO,4 and concentrated. The residue was purified by flash
chromatography over silica gel (eluting with hexane to hexane/AcOEt 1:1) to afford
3.0 g (64%) of cyclopropyl sulfonamide ester.
Step 2:

To a solution of cyclopropyl sulfonamide ester (600 mg, 1.7 mmol) in THF (10

mL) was added Ti(OiPr); (0.1 mi, 0.34 mmol), then the reaction was cooled to 10°C

and slowly treated with EtMgBr (3 N in ether, 1.7 ml, 5.1 mmol) over 30-40 min. The

mixture was stirred another 30 min at 10°C, then treated with saturated aqueous

NH,4Cl at this temperature, and extracted with DCM and AcOFEt. The combined
organic layers were dried over Na,SOs, concentrated, and the residue was purified by
flash chromatography over silica gel (eluting with hexane to hexane/AcOEt 1:1) to
yield 370 mg (61%) of cyclopropyl sulfonamide cyclopropylalcohol.

Step 3:

The product of step 2 was converted to the title compound according to
conditions similar to the ones described in Step 4 of Example 1, using 1-(2-
hydroxyethyl)piperazine at the last stage as the amine. 'H-NMR (300 MHz, CDCI3) &
7.69 (d, J = 8.8 Hz, 2H), 7.42 (d, J = 8.8 Hz, 2H), 4.56 (d, J = 6.6 Hz, 1H), 3.30-3.75
(m, 6 H), 3.01 (m, 1H), 2.30-2.65 (m, 6H), 1.40-1.70 (m, 4H), 0.95-1.25 (m, 8H), 0.73
(m, 1H), 0.58 (m, 2H), 0.23 (m, 1H); HRMS (MH") 512.1992.

Following procedures similar to those in Example 161 the following compounds

were prepared:
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TABLE 14
Compound Retention Time
No. Structure (minutes) Observed Mass
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sol ution of cyclopropyl sul fonam de al cohol product of
wE2@sptsa40 160 Step 4-b (4.8 g, 14.5 mmol) in AeCQEUS{08H030191
m.), acetonitrile (25 nm-) and water (50 nlL) was
added sodi um periodate (9.3 g, 43.5 nmmol) foll owed by
RuCl 3nH20 (100 5 ng). The rdadt-ion m xture was stirred
at RT for 2 hr, filtered over CELITE, and extracted
with AcCEf. The conbi ned orjganic |ayers were dried
over Na2S®4 and concentyatled to provide 4./55 g (90%
of cyclop op}gld;jul fomi/([de acid. b) A sol utlion of
cycl opr op/b. ﬂgaﬁn aci|/d (4.55 g, 13.2|mmol) in
MSHE (100 Mok reated v gh thionyl chliepigde (2
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extracted|w th DCM and AcOHt and the conbi ped organic
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silica ge uting h/\k(;xane to hexane/ AcOEt 1:1)
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ester. 15 ‘©0 a sol ytion of cycl opropyl
sli*bnani e r (600 ng, [#.90nmol) in THE5R201 nl)
was added| Ti ry4a (0.1 M|, 0.34 nmol), then the

reaction was cooled to 10C| and slowy treated with
EtMgBr (3| Nin ether, 1.7 fi, 5.1 mmol) oveér 30-40
mn. The | m xture was stirred another 30 mn at 10C,
rthem treated wth—saturateq agtreots—20—NHECH—at t+hi-s
tenperature, and extracted|with DCM and AcQEt. The
conbi ned or ¢ anj c Ia]yers wegre dried over Na2SO4,
concentr ng eﬂ:ﬁ& due was purifiedlby flash
glgromat ogr apl’ﬁ-— er o' (eluting w{ E16%’Xane to
hexane/ Ac|OEt |1) to yield 3 ng (61 % )
cycl opropyl f onam de cy¢l opropyl al cohol | Step 3: 25
The product of: step 2 was ¢onverted to the|title
compound Jaccording to conditions simlar fo the ones
describe e le 1, using 1-(2-
hydr oxyet hyl ) pi perazine at the [ast stage as the

a 'n{e AHNWR (300 MHz, CDCI3) 8 7.69 (d, J = 8.8 Hz,
Exa'ﬁﬁf 62:42 (d, J = 8.8 Hz, 2H), 456(d J=6.6 H, 1

H, 3.30-3.75 (m 6 H, 3.01 (m ,230265(m
6H), 1.40-1.70 (m 4H), 95-1.25 O733(m
1H),058(m2H)F02§/Qg @

512.1992. Fol | owi ngr Iar tothoseln

Exanpl e 161 the foll ow n zconpounds were prepared: WO
2005/ 028440 -130 TABLE PCT/ US2004/ 030191 Conpound

cl
Step 1:

To a solution of the O-protected sulfonamide alkene product of Example 160
Step 3-b (480 mg, 1.12 mmol) and sodium fluoride (1 mg) in toluene (0.2 mL) at

100°C was added FSO,CF,COOTMS (700 mg, 2.8 mmol) over 1 h and the reaction

was stirred an additional 2 h at this temperature. The final mixture was concentrated
and purified over silica gel (eluting with hexane/AcOEt 9:1) to afford 338 mg of



StructureRetention Tinme Qbserved Mass No. (m nutes) O
161-ANJ' 4.60550.3 17 CL "INJI \ r "I{ ~11 v' |
WA smsB2ed04. 40482.3 ~ 17 e 0-- O 161- CA 4. 4049BCBUS200M030191
17" 161-DCl 4. 90550. 3 WD 2005/ 028440 - 131
PCT/ US2004/030191 1 N..,, ON w V O
-132 -
starting material and 65 mg (41% based on recovery) of O-protected
difluorocyclopropyl sulfonamide.
Step 2:
The product of step 1 was converted to the title compound according to

conditions similar to the ones described in Example 1 Step 3-b and Step 4, using 4-
(1-piperidino)piperidine at the last stage as the amine. "H-NMR (300 MHz, CDCI5) §
7.78 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 3.90-4.35 (m, 6H), 3.47 (s, 1H),
2.60-2.80 (m, 2H), 2.35-2.60 (m, 5H), 1.70-2.05 (m, 5H), 1.20-1.70 (m, 12H), 1.06 (m,
" 1H); HRMS (MH") 560.2153.

Following procedures similar to those in Example 162 the following compounds
were prepared.

15

TABLE 15
Compound Structure Re.:.?:‘t;o" Observed
No. . Mass
(minutes)
] '/\N/\/ H
ng T~
162-A P 4.10 522.3
Y
162-B ’ o=t T 4.90 560.3
=
]
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y 161-Fl 4.90522.1 -0 o 161-CGCl4.80510.3 Exanple 162:
w@RooSvesa4d: 5 To a solution of the O-protect edPCT/US2004/030191

sul f onam de al kene product of Exanple 160 Step 3-b
(480 ng, 1.12 nmol) and sodium fluoride (1 ng) in
toluene (0.2 nL) at 100C wdS3added FSO2CF2000TMs (700
ng, 2.8 mmol) over 1 h and the reaction was stirred
an additional 2 h at this tenperat The fina
m xture was concentrate and over silica gel
(eluting with hexane A CE Lo afford 338 ng of WO
2005/ 028440 PCT/ US200 /dSOI§:$N132 starting materia
and 65 ng (41 % based orf%®eco ery) of O-protected
di f 1 uorocycl opr opyl sul am de. Step 2: The product
of step | was convertedszto the title conpound
according to 5 conditiors simlar to the ones
digcribed in Exanple 1 Step 3-b and Step 4, using 4-

* pi peridino)piperidine at the |ast stage as the

amne. toaNRIticHEf dtBrotddiéd gyridine ester product from Example 160
Step 1-a (10.0 g, 36 mmol) in THF (140 mL) at 0°C was slowly added MeMgBr (3 N in

ether, 30 ml, 90 mmol), and the reaction was warmed to RT and stirred 1 h. The final
mixture was poured into 1 N NaOH and DCM to which was added CELITE, and the
mixture was then stirred and filtered. The aqueous layer was extracted with DCM and
AcOEt, the combined organic layers were dried over Na,SO, and concentrated, and
the residue was purified by flash chromatography over silica gel (eluting with
hexane/AcOEt 8:2) to give 3.0 g (30%) of O-protected pyridine dimethylcarbinol.

b) To a solution of O-protected pyridine dimethylcarbinol (3.0 g, 10.6

mmol) in THF (50 mL) at -78°C was added n-BuLi 2.5 N in hexanes (4.7 ml, 11.7

mmol) followed, 1 min later, by phenylthionochloroformate (2.76 g, 16.0 mmol). The

reaction was stirred at -78°C for 40 min, then allowed to warm to RT and stirred 4 h.

The final mixture was treated with saturated NaHCO3, extracted with DCM and AcOEt
and the combined organic layers were dried over Na,SO4 and concentrated.
Purification of the residue by flash chromatography over silica gel (eluting with
hexane to DCM) afforded 1.5 g of O-protected pyridine propene as well as 1.8 g of
starting O-protected pyridine dimethylcarbinol.

Step 2:

a) A solution of O-protected pyridine propene (1.5 g, 5.7 mmol) and
platinum(lV) oxide (258 mg) in MeOH (20 mL) and AcOH (4 ml) was hydrogenated 6
h at 40 psi. The final solution was filtered over CELITE, rinsed with MeOH then
concentrated. The residue was diluted with 1 N NaOH, extracted with DCM and
AcOEt, and the combined organic layers were dried over Na;SO4 and concentrated.
The residue was quickly passed through a plug of silica gel (eluting hexanes/AcOEt
8:2) to provide 1.0 g (65%) of O-protected isopropyl piperidine.
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7.78 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H),

3.90-4.35 (m 6H), 3.47 (s, 1 H, 2.60-2.80 (m 2H),
WQ285028460 (m 5H), 1.70-2.05 (m 5H), 1.20-1.FOr/{83004/030191

12H), 1.06 (m 1 H; HRVS (MH) 560.2153. 10

Fol | owi ng procedures simlar to those in Exanple 162

the foll ow ng conpounds werl@4prepared. TABLE 15 15

Compound Retention Cbserved No. StructureTi me Mass

( nbnut ed)solutioB’df Okpyotedted isNg}dé)yl Eiddteriggne6 80.22 g; 3.0 Immol), 4-
2-Ao 4.10522.3 10, E J - BO~=0 50. anpl e
chiorberizGgs SGRN hHRIE K47 8 SAmeBGIShpyrdne (16 ML) In DCE (10
mL) was heated at 60°C overnight. The final mixture was concentrated and directly

purified by flash chromatography over silica gel (eluting hexane to DCM) to afford
0.42 g (32%) of O-protected isopropyl sulfonamide.
Step 3:

The product of step 2 was converted to the title compound according to
conditions similar to the ones described in Example 1 Step 3-b and Step 4, using 1-
cyclohexylpiperazine at the last stage as the amine. "H-NMR (300 MHz, CDCl3) &
7.77 (d, = 8.8 Hz, 2H), 7.47 (d, J = 8.8 Hz, 2H), 4.05-4.30 (m, 3H), 3.40-3.70 (m,
SH), 2.53 (br s, 4H), 2.27 (m, 1H), 1.35-2.00 (m, 10H), 0.95-1.35 (m, 10H), 0.91 (dm J
= 6.6 Hz, 3H); HRMS (MH") 526.2501.

Following procedures similar to those in Example 163 the following compounds
were prepared.

TABLE 16
Compound Structur;e Retention Time | opserved Mass
No. (minutes)
SOA
163-A 5.40 5121
=
<
163-B \//EE\/ Y 5.60 526.1
=
g
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-133 ci Step 1: a) To a solution of O-protected
pyridi ne ester product from Exanple 160 Step 1-a

W@ 1®5028340 36 mmol ) in THE (140 nl-) at 0C was BCDUE2004/030191
added MeMgBr (3 Nin 5 ether, 30 m, 90 nmol), and the
reaction was warned to RT and stirred | h. The final
m xture was poured into 1 N1B8GH and DCM to whi ch was
added CELITE, and the mxture was then stirred and

filtered.] The aqueous Tayer was extracted w tH DCM and

AcCEt, the c I ned am-C' | ayers were dried |over

Na2SO4 and\;zgge.mﬁra , and [the residue was [purified
Ch to

by flash euat ogriaphy over siljca gel (elutilng with
1631% hexanef Ac 8:2) to give 3.504% (30% of 4%8-1
O protectpd i di ne di met hyl ¢garbinol. b) Tola
sol ution pf O-[protected pyridine dinethylcarbijnol (3.0

g, 10.6 npol) in THE (50 ni-)|at -78C was adddd n- BuLi

2.5 Nin hexanes (4.7 11, mol) followed, 1 mn

| ater, by phenylthionochlorofornmate (2.76 g, 16.0
Exarﬂ'ﬁﬂi )64.The reaction was stirred fat -78C for 40 m n,
then allowed to warmto RT and stirred 4 h. 15 The

final mxture was treated with satu d NaHCGs,
extracted wth DCM and t a onbi ned organic
layers were dried owgr Na2304 and cconcentrat ed.

Purification of the re%i@&f byl f Tash chr omat ogr aphy
over silica gel (elutingiwtth hexane to DCM afforded
1.5 g of O-protected py i ne propene as well as 1.8 g
of starting O-protecte yridi ne di met hyl carbinol. 20
Step 2: a) A solution of CO-protected pyridine propene
(1.5 g, 5.7 mmol) and platinun(lV) oxide (258 ng) in
MeOH (20 m-) and AcOH (4 ml) was hydrogenated 6 h at
40 psi. The final solution was filtered over CELI TE,
rjnsed with MeOH then concentrated. The residue was
StePdl< uted with 1 N NaH, extracted with DCM and 25

AAEL, A9 SRichPRO IS RAER Bl fidhBxRtsr %Hﬁcﬁ?irﬁ%%ﬁle 160

concentrated. resi due was quic

SepfEA 1997575 0190 oKL 00 19 Aoty aced Do 1

n Bl SREE0 SRR i RSB g PR BRI ot i
tempiesatpreaphiie maptionwasethed. @rghed. ithranlexceds of acetone, and treated
it SR8 SRR ol Bl r oo Bfiminur
was filteretidyer CENFE! br@bctetXdith BOMandoNsEPt 43d &tk 8d¥hbined organic
directly purified by flash chromatography over silica

layergayereriad oxpridseid: ansl congententads bhel residuawag guiiggd by flash
chrof i8R LIS 0EL (RGP BESIMERCORED & a8 27,2 o oo
of O-peatecttidnpyridine alediydeons sinmilar to the ones descri bed

i n Exanple 1 -b and. Step.4  usi .

o ohel® Ao it Plidine ARAE Gifkoatgemmol and
TBAR TR TG S, £55hbi)in THF (60 mL) at 0°C was slowly added

trifluoromethyltrimethylsilane (3.4 mL, 20.9 mmol) and the reaction mixture was
allowed to warm to RT overnight. The reaction mixture was diluted with water and
DCM, extracted with DCM, dried over Na;SO,4 and concentrated. The residue was
purified by flash chromatography over silica gel (eluting with hexane/AcOEt 8:2) to
afford 1.5 g (24%) of O-protected pyridine trifluoroethyl alcohol.

Step 2:
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10 7.77 (d, J = 8.8 Hz, 2H), 7.47 (d, J = 8.8 Hz, 2H),
4.05-4.30 (m 3H), 3.40-3.70 (m 5H), 2.53 (br s,
wabkhos/oz42¥ (m 1 H), 1.35-2.00 (m 1 OH), 0.95rAT/BS20041930191
1 H), 0.91 (dmJ = 6.6 Hz, 3H); HRVMS (M#) 526. 2501.
Fol | owi ng procedures simlar to those in Exanple 163
the foll ow ng conpounds werl@6prepared. 15 TABLE 16
Compound StructureRetention Tinme Cbserved Mass
Naa)( mi nia asplicBBbf Q-protectdd pgidiACIthfiddDehyl aldohdl (1.8 g, 5.6
16Y ! O 3-B-o0 5.60526.1 O WD 2005/028440 - 135
mmobam/ThE2 (8% MG 9787C wvas addled nBult 205-8Ha H@xah@8-{Z5 ml, 6.2
5.10488.1 Y
mmol) followed, 1 min later, by phenylthionochloroformate (1.45 g, 8.4 mmol). The

reaction was stirred at -78°C for 40 min, then allowed to warm to RT and stirred an

additional 1 h. The final mixture was then diluted with saturated aqueous NaHCOs,
extracted with DCM and AcOEt and the combined organic layers were dried over
Na,SO, and concentrated. Purification of the residue by flash chromatography over
silica gel (eluting with DCM/hexane 1:1) afforded 2.3 g (92%) of O-protected pyridine
trifluoroethyl thionocarbonate.

b) To a solution of O-protected pyridine trifluoroethyl thionocarbonate (2.3
g, 5.0 mmol) in toluene (60 mL) was added tributyltin hydride (3.0 mL, 10.5 mmol)
followed by 2,2’-azobisisobutyronitrile (265 mg, 1.6 mmol) and the reaction mixture
was heated under reflux for 5 h. After concentration of the solvent, the residue was
purified by flash chromatography over silica gel (eluting with hexane to DCM/hexane
1:1) to give 1.3 g (86%) of O-protected trifluoroethyl pyridine.

Step 3:

a) A solution of O-protected trifluoroethyl pyridine (1.3 g, 4.3 mmol) and
platinum(lV) oxide (100 mg) in MeOH (50 mL) and AcOH (5 ml) was hydrogenated
overnight at 50 psi. The final solution was filtered over CELITE, rinsed with MeOH
then concentrated. The residue was diluted with 1 N NaOH, extracted with DCM and
AcOEt, and the combined organic layers were dried over Na,SO4 and concentrated to
provide 1.13 g (84%) of O-protected trifluoroethyl piperidine.

b) To a solution of O-protected trifluoroethyl piperidine (1.13 g, 3.6 mmol)
in DCE (15 mL) was added triethylamine (0.6 mL, 4.3 mmol) then 4-
chlorobenzenesulfony! chloride (1.13 g, 5.4 mmol) and the reaction mixture was
heated at reflux overnight. The final mixture was concentrated and directly purified by
flash chromatography over silica gel (eluting with hexane to DCM) to afford 0.67 g
(38%) of O-protected trifluoroethyl sulfonamide.

Step 4:

The product of step 3 was converted to the title compound according to

conditions similar to the ones described in Example 1 Step 3-b and Step 4, using 4-
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a) A solution of O-protected trifluoroethyl pyridine
(1.3 g, 4.3 mol) and platinunm1V) oxide (100 ng) in
wove@stotsa® m -) and AcOH (5 m) was hydr ogenat eRICT/BS2004/030191
overni ght at 50 psi. The final solution was filtered
over CELITE, rinsed with MeOH then concentrated. The
resi due was diluted with | -N38aOH, extracted with DCM
and AcOet, and the conbi ned organic |ayers were dried
Exampde 1882SO4 and concentrated to provide 1.13 g (84%
of O-protected trifluoroethyl piperidine. b) To a
sol ution of O-protected trifluoroethyl piperidine
(1.13 g, 3.6 mmol) 25 in DCE (15 m-)zM\%added
triefh Igﬂiﬁﬂe . 6 mescid. 3 mfoll) then AcOH, MoOH /OB/(NjVOTBS
cHIBrdbEnzeRgsnl ¥ 8hyr—chl or gd® (.13 g;—5-2olg tnd
the reaction mixture was heatéd at reflux overni ght.
The final mxture was concentrated and directly
purified by flash chromatpgr y er silica gel
(eluting with hexane to YE(E:E‘\;;;Jmﬁxord 0.67 g (38%
of O-protected~rifl uor get yb sof f onam de. 3Q_ Step 4:
Tb}a-cp{,(sdm:t,oi(jl/ems&hwas on ted tsct he th tl &g o~ Hz
CEZN’B’&E"“"‘CC r dong TOvOFONMi LigNns sji war t Q‘oge on
deScribed in @n’ple Tstep 3-6 apd Step 4, Msing 4
2005/ 028440 PCY/ US2004/ 030191 $13% (1
- pi peri di no) pi feri di ne &torag s}/ l&Hage as tde ami ne.
1H NWR (300 Mz, CDCI3) 8 7.47 (d, J = 8.3 Hz, 2H),
7.48 (d, J = 8.3 Hz, 2H), 4. .45 (m 5H), 3.99 (m
1 H, 2.40-2.95 (m 9H), 1. %}OO (m 16H); HRMVS
(M+) 566.2075. Followi ng p ures simlar to those
in Exanple 164, the following ‘5 conpounds were
pr epar TABLE 17 ConpoundStructureRetention Cbserved
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Step 1:

Compound 2 was prepared as described in Example 88, Step 1.
Step 2:

A mixture of 1.396 g (8.35 mmol) of Compound 2 and 1.137 g (19.71 mmol) of
imidazole in 10 ml of DMF was treated with 1.210 g (9.18 mmol) of TBSCI. After
overnight stirring, the mixture was diluted with DCM, washed with water, dried over
sodium sulfate and concentrated. The product was purified by chromatography using
10% ethyl acetate in hexanes as solvent to furnish 1.65 g of Compound 3.

Step 3:

Compound 3 (4.0 g) was hydrogenated at 50 psi using 200 mg of PtO, as

catalyst and a mixture of 20 mL of methanol and 20 mL of acetic acid as solvent over
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Peri odi nane 0 S02 CS A - 139 -

a period of 12 h. The reaction vessel was flushed with nitrogen, catalyst was filtered
out and volatiles were evaporated. The residue was re-dissolved in DCM, washed
with sat. NaHCO3, aqueous phase was re-extracted with DCM, and the combined
organic phase was dried over sodium sulfate and concentrated to furnish 3.77 g of
Compound 4. ‘
Step 4: )

A mixture of 3.77 g (13.13 mmol) of Compound 4, 7.4 mL (52.6 mmol) of
triethylamine and 5.54 g (26.26 mmol) of 4-chlorobenzenesulfonyl chloride in 60 ml of
DCM was stirred over 7 days. The mixture was diluted with DCM, washed with water,
dried over sodium sulfate and concentrated. The product was purified by
chromatography using 5-15% of ethyl acetate in hexanes as the eluent to furnish 4.99
g of Compound 5.

Step 5:

A mixture of 150 mg of Compound 5, 5 mL of methanol, 5 mL of THF and 5.0
mL of 1 M aqueous NaOH was refluxed overnight. The mixture was cooled, DCM
(100 mL) and 1 M HCI were added so that the pH was adjusted to ~3. The organic
layer was separated and the aqueous phase was extracted with DCM. The combined
organic phase was dried over sodium sulfate and concentrated to furnish 90 mg of
unstable Compound 6, which had a tendency to dehydrate on storage to provide
Compound 7. In order to regenerate Compound 6 from Compound 7, the following
procedure was used:

A mixture of 500 mg of Compound 7, 4.0 ml of THF, 0.7 mL of water and 72
mg of LiOH was vigorously stirred overnight. The reaction mixture was diluted with
ethyl acetate and the pH was adjusted to ~3 with 1 M HCI. The organic layer was
separated and the aqueous phase was extracted with DCM. The combined organic
phase was dried over sodium sulfate and concentrated to furnish 310 mg of unstable
Compound 6.

Step 6:

A mixture of 310 mg (0.931 mmol) of freshly prepared Compound 6, 349 mg
(2.33 mmol) of TBSCI, 272 mg (4 mmol) of imidazole and 5 mL of DMF was stirred
overnight. The mixture was diluted with DCM, partitioned with citric acid, and the
aqueous phase was re-extracted with DCM. The combined organic phase was dried
over sodium sulfate and concentrated. The product was purified by chromatography
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OrBS PPh3, CH3CN N~N) OTBS MeOH O SOC, O L. 2002, 2665
Cl C Cd d Cd 11 5 Step 1. Conmpound 2 was prepared as
waele®sioedaedd i n Exanple 88, Step 1. Step 2: A nPRL/USBWOE630191

1.396 g (8.35 mml) of Conpound 2 and 1.137 g (19.71

mml) of imdazole in 10 M of DVF was treated with

1.210 g (9.18 mmol) of TBSEH40After 10 overni ght

stirring, the mxture was diluted with DCM washed
using30te ebetby| acktatedindwe@nes el theetwdritabduiiéh 350 mg of Compound

concentrated. The product was purified by
8. chromat ography using 10% ethyl acetate in hexanes as
Stepspl vent to furnish 1.65 g of Conpound 3. Step 3:

Conpound 3 (4.0 g) was hydrogenated at 50 psi using

2000 ﬁgnlestureszangféOJ@Ban ) @fn@ompoiird &, &5ahgZ0.56.mmol) of

ctnafp RS mBRDIER ks g8 4Bt deisal ASBeR 880 mg (1.56

mmol Y1 [FCT,/ddePM.24 833101 966 mmel) botﬁethylémlfe Th@ t@A¢ hiktlire was

s S ol SRR e a5 S e ot et sufato and
e I

concentate mRspiel el pieh Son ey iy o

acetatﬁén bsﬁﬁn%as the g&mné tofipishik38 mgi fCovppusd@. um

Stepsgjlfate and concentrated to furnish 3.77 g of 5

Compound 4. Step 4: A mixture of 3.77 g (13.13 mol )
of TaCasphuiiod of,13B. mgr(D. 285, irmatpod Cofnpounded iny2 afli BEDCM was

oo AP0 g LR B Bobe ol R eSS o aprired

over mpériw&)fwdﬁ diidted egthbtiv D@\éhé&ﬂﬁmgaWNJH@‘@%hémed &%er sodium
ri ed over sodium sul fate and concentrat ed

sulfaT@r g@nqg'gra‘ggqi i flihedprpgluct was purified by chromatography using 40% of

ethyl acetate in hexanes as the eluent to furnish 110 mg of Compound 10.

Step 9:

To a mixture of 80 mg (0.1638 mmol) of Compound 10 in 3 mL of acetonitrile
was added 194 mg (0.82 mmol) of hexachloroethane, 0.23 mL (1.64 mmol) of
triethylamine followed by 215 mg (0.82 mmol) of triphenylphosphine. (The latter
reagent dissolved gradually, then a new precipitate formed after 10 min of stirring).
The mixture was stirred overnight and Compound 11 (56 mg) was isolated by prep.
TLC chromatography using 20% ethyl acetate in hexanes as the eluent.

Step 10:

A mixture of 56 mg (0.119 mmol) of Compound 11 in 1.5 mL of THF was
treated with 0.24 mL (0.24 mmol) of 1M TBAF solution in THF. The reaction mixture
was stirred for 1 h, poured into water, extracted with DCM, and the organic phase
was dried over sodium sulfate and concentrated to furnish 50 mg of crude Compound
12, which was used without further purification.

Step 11:

Compound 13 was prepared from Compound 12 using procedures similar to
Example 1, Step 4(a) and 4(b), except that step 4(a) was modified so that a 2:1
mixture of THF and acetonitrile was used as solvent instead of DCM.
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H N‘MRIQCW% 400 94t42) MTL.B6 2iH, d I\Iaim-lz)dY lesdq e &), B6di(2H) d, J=8.8
Hz), 7.09 (1H, s), 5.32 (1H, d, J=5.0 Hz), 4.25 (1H, m), 4.14 (1H, br), 3.73 (1H, t,
J=9.0 Hz), 3.58 (1H, t, J=9.0 Hz), 2.70 (2H, m), 2.52-2.33 (6H, ser. m.), 2.0-1.2 (16H,

ser. m.); MS (ES) m/e 542.3 (M™).
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further purification. Stlegp 11: 30 Conpound %@ was

prepared from Conpound 12 using procedures simlar to

Ex 1, Sfieip Metogd)! 4(b that st 4(a
a --o&dsﬁ;ﬁh)ﬁ"’i (E)m S5R8but %@J})

aneyogoLrile was u SO emforIRﬁSEmad o NBGM, WD
200% 828440 PCT/ U82084Ar0g3>0191 141 'H NVR (CD&'3, 400
MHz) Bf 7.86 (2H, d, J=8.8 Hz), 7.63 (1 H, s), 2351
(2H, d, J=8.8 Hz), 7.09 (1 H, s), 5 32 (1 H d, J=5.0
Hz), 4.25 (1 H m, 414(1H br) 373 (1 H t,

J=9.0 Hz), 3.58 (1 H, 9.0 770 (2H, m,
2.52-2.33 (6H, ser. R N 16H ser. m); M
(ES) me 552.1 (M+H) A\ npy Exanpbe 166: Cl 0 OTBS CSA

MeOH C OH 14 1" 15 d p 1: 10 A mixture of 480 ny
(1.04 mol ) of Conpound 10 mL of MeOH and 1 nL of
DCM was warnmed with a heat, gun until dissolution was

conpl ete. The m xture was
Step 1:

Compound 2 was oxidized with Dess-Martin Periodinane using procedure
similar to the one used in preparation of Compound 10.
Step 2:

To a solution of 3.1 g (18.8 mmol) of Compound 16 in 95 mL of MeOH was
added 7.9 g (37.5 mmol) of glyoxal trimer dihydrate followed by slow addition of 24.1
mL of a 7 N ammonia/methanol solution. The reaction mixture was worked-up by
evaporating the volatiles and partitioning the residue between water and DCM. The
aqueous phase was extracted with DCM and the combined organic phase was dried
to yield 81.6 g of compound 17.
Step 3:

To a solution of 250 mg (1.19 mmol) of Compound 17 in 7 mL of DMF was
added 412.8 mg (2.99 mmol) of K,CO; followed by 0.422 mL (2.4 mmol) of SEMCI.
The mixture was stirred overnight, partitioned between water and DCM, the aqueous

phase was re-extracted with DCM, and the combined organic phase was dried over
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cooled to RT and 48 ng of CSA was added. The m xture
was stirred for 1.5 h, diluted wth DCM washed wth
W@ 2005/02=HCO3, dried over sodium sulfate and  PCT/US2004/030191
concentrated. The product was purified by
chromat ogr aphy using 30% of ethyl acetate in hexanes
15 as the eluent to furnish1330G ng of Conpound 14.
Step 2: Conpound 15 was prepared from Conpound 14

sodiursi sufafs, @oadentatesi and purified cﬁb@:ﬁ@lbgrabhu%@ﬁo‘fﬁﬁ)lsrﬁﬂgo mg of

xcept that step 4(a) was nodified soO that a
CO'W#’%E‘Q 13 of THE and acetonitrile was used as sol vent

Steri gstead of DCM 20 1H NWR (CDCI 3 400 MHz) 8 7.86 (2H,
d, J=8.8 Hz), 7.63 (1 H s), 7.51 (2H, d, J=8.8 Hz),
7. Amixtureiof 280 g $2.601mmol)dof QerBpOuktd 118, 4029 (Of PtD,,mMQ mL of

mec dfld &'yl os Moo Fighafdolbndts A B i Skt adieiipdaf 48 hrs. The

catalg’(s’Owés gltérbﬁH)ut g@latllem ?Vap@éﬂﬁhldﬁeglﬁégdésﬂb%d uV\DCM and
St Wt 5ab NaRCO R FAHCONS WP EreXigoio Wigh BIEM, and the

com@iRﬁg% Islr%lﬁmb' pﬁggﬁkm\(/é%7d%Hd:gb§r SO%E‘IMH%CT US% og?ﬁyggﬁﬁefd% furnish

Compound 19.
Step 5:

Compound 20 was prepared from compound 19 using the procedure similar to
the procedure used for the preparation of compound 5 in step 4 of example 165.
Step 6:

Compound 21 was prepared from Compound 20 by reduction with LAH using
the procedure described in Example 53, Preparation B, Step 4
Step 7:

Compound 22 was prepared from Compound 21 using procedures similar to
Example 1, Step 4(a) and 4(b), except that step 4(a) was modified so that a 2:1
mixture of THF and acetonitrile was used as solvent instead of DCM.

Step 8:

A solution of compound 22 in 3M HCI/EtOH was refluxed for 3 hours,
concentrated, partitioned between DCM and 15% aq. NaOH, the aqueous phase was
re-extracted with DCM, and the combined organic phase was dried over sodium
sulfate, concentrated and purified chromatographically using 8% MeOH in DCM to
furnish Compound 23. 'H NMR (CDCI3 300 MHz) 6 10 (1H, s), 7.81 (2H, d, J=8.8
Hz), 7.53 (2H, d, J=8.8 Hz), 7.02 (2H, s), 4.48 (1H, d, J=4.8 Hz), 4.49 (1H, m), 4.20
(2H, d, J=12.0 Hz), 3.85 (1H, s), 3.38 (1H, t, J=10.4 Hz), 2.92-2.48 (7H, ser. m.),
2.06-1.17 (16H, ser. m.); MS (ES) m/e 550.1 (M+H)".

Other compounds were prepared by this method as shown in Table 18:
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Jf“l\/ PPh; , DEAD Jfﬁl\//o
Hac N 0N HaC™ N
0,

SO,
Ar

PyBrop

HZN/\/\'\L/\\

Step 1:

24 COOMe Ar

HO N
N

Hsc/(j\/omo

SOZ l\}-O

Ar 27 H

N/\/\
v

]E§~000Me

25

N

LiOH

S0,
Ar

H:,C/(Nj\/o

|
N-g
26

N—~COOH

To a mixture of 100 mg (0.329 mmol) of Compound 24, prepared as described
in Example 1, and methyl 3-hydroxy-5-isoxacarboxylate (0.329 mmot) in 1 mL of THF
was added 172 mg (0.658 mmol) of triphenylphosphine and 114 mg (0.658 mmol) of
DEAD. The mixture was stirred overnight, concentrated and chromatographed to
yield 60 mg of Compound 25.
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L ¥ L M K T .
The mbltle Was sﬁ&e&@vé@rﬂghﬂﬁ\&%@d Withwa L 8rid@, concentrated and
oS SRS SORE LR Rt
Comﬁoﬁﬁ&?&. N Sao4.68564.1 N V I

'H NMR (CDCl;3 300 MHz) & 7.78 (2H, d, J=8.8 Hz), 7.53 (1H, s), 7.47 (2H, d, J=8.8
Hz), 7.10-6.98 (2H, ser.m.), 6.52 (1H, s), 4.43-4.34 (3H, ser.m.), 4.14 (1H, m), 4.05
(2H, t, J=7.0 Hz), 3.44 (2H, m), 2.12 (3H, m), 1.90-1.20 (6H, ser.m.), 1.28 (3H, d,
J=7.1 Hz); MS (ES) m/e 522.1 (M+H)".

Other compounds prepared by this method:

TABLE 19
Compound Structure Re_:_e.antlon Observed
ime
No. . Mass
(minutes)
() o
HSC\“ l;l ’l//o 1 \
168-A /@S\go Mg 07 5 34 429.1
Cl




'\i 167-CONANA ~OO cl Exanple 168: H3C 5 N SO

Ar OH 24 PPh3 , DEAD HO SO2 B ~) COOwe Ar 25 PyBrop
wodEs/0B440 J t O HZN ~\ LN A2 ~ O 0 27 N H3CPEIZRSI00M030191

COOH Ar 26 Step 1: To a mixture of 100 ng (0.329

mml ) of Conpound 24, prepared as described in

Exanpl e 1, and net hyl 3-hydrld®y- 5-i soxacar boxyl at e

(0.329 nmmol) in | nL of THE was added 172 ng (0. 658
Exampbé 168f tri phenyi phosphine and 114 ng (0.658 nmol) of

10 DEAD. The m xture was stirred overni ght,

concentrated and chromatographed to vyield 60 ng of

Conpou 25. @rddtdosd3C OJ:%\/E WO 2005/ 028440
O,
N -

PCT/d 03019t cooBut A ., O_cooH

SO,04  NaH,DMF S0, R SNO

Ar A2 28 $02 29

PyBrop 0o

—_— R“/(.Nj\/o\)LY /(QVO\)?\N/\/\N/\\
802 39 50, H N
Ar
Cl
Step 1:
5 To a solution of 100 mg (0.329 mmol) of Compound 24 in 1 mL of DMF was

added 26 mg (0.658 mmol) of a 60% dispersion of NaH in mineral oil. The mixture

was sonicated for 15 min. 137 mg (0.9 mmol) of t-butyl bromoacetate was added and

the mixture was stirred overnight. The reaction mixture was quenched with water,
- extracted with DCM, concentrated, passed through a silica gel plug using 10% of
10 ethyl acetates in hexanes as solvent to furnish 130 mg of Compound 28.
Step 2:

120 mg of compound 28 was dissolved in 2 mL of DCM. 2 mL of TFA wasn
added, and the mixture was stirred for 30 min, and then the volatiles were
evaporated. 120 mg of crude acid 29 was obtained.

15  Step 3:

For the preparation of amide 30, the procedure described in Example 168
(synthesis of Compound 27) was used.

"HNMR (CDCl; 300 MHz) 3 7.76 (2H, d, J=8.8 Hz), 7.66 (1H, s), 7.48 (2H, d, J=8.8

Hz), 7.03 (2H, d, J=10.5 Hz), 4.40 (1H, m), 4.12-3.93 (4H, ser. m.), 3.83 (1H, m), 3.71

20 (1H, m), 3.52 (1H, m), 3.36 (2H, m), 2.65 (1H, br), 2.07 (2H, m), 1.66-1.26 (6H, ser.
m.), 1.33 (3H, d, J=7.1 Hz); MS (ES) m/e 469.1 (M+H)".
Other compounds prepared by this method:
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PyBrop Br CH2COOBu-t NaH, DVF A02 30 R11 R11 N1O
COOBu-t A02 28 TFA cl PCT/ US2004/030191 R1 1 (1 0
WEOOE028802 29 r 0 O ~"N-~W\H ~N Step 1: 5 TRCHUS2004/030191
solution of 100 nmg (0.329 mmwol) of Conmpound 24 in | niL
of DMF was added 26 ng (0.658 mmwl) of a 60%
di spersion of NaH in m nerall48i4. The mixture was
sonicated for 15 mn. 137 ng (0.9 nmol) of t-butyl
Exampberd@0et at e was added and the mixture was stirred
overni ght. The reaction m xture was quenched wth
vvater, extracted with DCM concentrated, passed
ough s'Bj)d' ca gel g us §f 10 eth
he>Taf1<1es,1 S od)vg\t”g‘t ]‘Qtf{urmsh 1§ @f
%,33) %‘3 @y 2

2§20 8
dl,srsol ged in 2 rrL of R @‘g of c'T"l‘:SlT(D\ﬂ?Esn éd, and )
the mixture was stirred #dr 30 m'?PAca?ﬁﬁo‘i"?f@H the 53
vol atil es vvere evaporat ed. 120 ng of crude acid 29
vvas obt ai ned. 3: For the preparation of am de

t he proce ?Jr?%pe IFCBCYH bed in Exanple 168 (synthesis

of Conpound 27) was used. 1H NI\/R( 300 MHz) NN
(ZMNB@:S 8 Hz) , 66\g/1xm sk, 7. 48F\(@1/§JVQYN\)¥
1§323 )SOS (1 H, 1 20

@m m, 2.65 (1 H br), %ﬂlm 36
n§34 166126(6H m), 1.33 (3H, d, J=%. 1
HZ)CI M5 (ES) W 469.1 (MtH) +. O her conpounds
prepared by this nethod: 0 N O,'Ly WO 2005/ 028440
¢ p %47 TABLE 20

120 mg of Compound 34, prepared using procedures described in Example
53, was dissolved in 20 mL of DCM and treated with a pre-mixture of 10 mL of TFA
and 1 mL of water. The reaction mixture was stirred over a period of 1 hr, the
volatiles were evaporated, and the residue was re-dissolved in DCM and washed with
1M sodium hydroxide. The organic phase was dried over sodium sulfate and
concentrated to furnish 90 mg of Compound 35.

Step 2:

To a solution of 44 mg (0.0864 mmol) of compound 35 in 2 mL of DCM was
added 100 mg of cyclopropylcarboxaldehyde, 55 mg (0.259 mmol) of sodium
triacetoxyborohydrate and one drop of acetic acid. The mixture was stirred overnight,
diluted with DCM, washed with 1 M sodium hydroxide, dried over sodium sulfate and
concentrated. The residue was purified by chromatography using 5% of MeOH in
DCM as the eluent. '"H NMR (CDCl;3 400 MHz) & 7.85 (2H, m), 7.53 (2H, m), 7.38-
7.27 (3H, m), 7.00-6.94 (1H, m), 5.19 (1H, m), 4.42-4.24 (2H, ser. m.), 3.91 (1H, m),
3.76 (1H, m), 3.50-3.38 (1H, m), 3.21 (1H, m), 2.89 (2H, m), 2.33-1.95 (4H, ser. m.),
1.64-1.20 (9H, ser. m., J=7.1 Hz), 0.85 (1H, ser. m.), 0.52 (2H, s), 0.11 (2H, s); MS
(ES) m/e 564.1 (M+H)".

Other compounds prepared are shown below:
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TABLE 21
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DCM as the eluent. 1H NWVR (CDCI 3 400 MHz) 8 7.85 (2H,
m, 7.53 (2H, m), 7.38- 7.27 (3H, m, 7.00-6.94 (1 H,
wWorpgoso28490 (1 H, nm), 4.42-4.24 (2H, ser. m), 3POLUSDOAH30191
m, 20 3.76 (1 H m, 3.50-3.38 (1 H m, 3.21 (1 H,
m, 2.89 (2H, m, 2.33-1.95 (4H, ser. m), 1.64-1.20
(9H, ser. m, J=7.1 Hz), 0-951(-1 H ser. m), 0.52
(2H, _s), 0.11 (2H, s); M5 (ES) nie 564.1 (M+H) +.
Qt her conpounds. prepared are shown bel ow. 25[WOD
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Example 171:
MeOOC/(Nj\/OTBSD BAL o OTBS HO N\Y(NLOTBS ///(LOTBS
H SOz H,NOH H SO, S0,
ci Cl cl Cl Q
N
0TBS Y(L -N7/(L O
HO" N\\,)\/jv OTBS OE\ N o\(r
NH,S0» HC(OMe)3 SOz N so, O
H,NOH "
40 41
cl cl Cl
Step 1:

To a solution of 1.35 g (2.92 mmol) of Compound 5 in 20.0 mL of DCM at
—78°C was added 3.2 mL (3.2 mmol) of 1 M solution of DIBAL in toluene. The
mixture was stirred for 5 min, quenched with a 20% aq. sodium potassium tartrate
solution, warmed up to room temperature, extracted with DCM, dried over sodium
sulfate and concentrated. The product was purified chromatographically using DCM
as the eluent to furnish 1.06 g of aldehyde 37.

Step 2:

A mixture of 3.21 g of aldehyde 37, 3.21 g of hydroxylamine hydrochloride, 8
mL of triethylamine and 50 mL of ethanol was heated briefly with a heat gun to boiling
until all components dissolved. The reaction mixture was stirred overnight at RT, the
volatiles were evaporated, the residue was partitioned between DCM and water, and
the aqueous phase was re-extracted with DCM. The combined organic phase was
dried over sodium sulfate and concentrated. The product was purified
chromatographically using gradient 5 to 20% of ethyl acetate in hexanes as the eluent
to furnish 1.546 g of oxime 38.

Step 3:

To a solution of 1.21 g (2.71 mmol) of oxime 38 in 12 mL of DCM was added
2.18 mL (27 mmol) of pyridine followed by 1.14 g (5.42 mmol) of trifluoroacetic acid
anhydride. The reaction mixture was stirred for 1 h, washed with water, dried over
sodium sulfate and concentrated. The product was purified chromatographically
using 10% of ethyl acetate in hexanes as the eluent to furnish 1.09 g of nitrile 39.
Step 4:
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A mixture of 100 mg of nitrile 39, 100 mg of hydroxylamine hydrochloride, 0.1

ml of Hunig’s base and 1.0 ml of ethanol was heated at 80°C for 10 min. The heat

was removed and the mixture was stirred over 24 h. The reaction mixture was
partitioned between water and DCM and the organic phase was dried over sodium
5  sulfate and concentrated. The product was purified chromatographically using 30%
of ethyl acetate in hexanes as the eluent to furnish 90 mg of amidoxime 40.
Step 5:
A mixture of 90 mg of amidoxime 40, 3.0 mL of triethylorthoformate, 5 mg of

tosic acid hydrate and 0.5 mL of DCM was heated at 100°C over a period of 40 min.

10 The reaction mixture was partitioned between DCM and sat. sodium bicarbonate, and
the organic phase was dried over sodium sulfate and concentrated. The product was
purified chromatographically using 20% of ethyl acetate in hexanes as the eluent to
furnish 70 mg of oxadiazole 41.

Step 6:

15 The conversion of oxadiazole 41 to compound 42 was carried out according to
Steps 1 and 2 of example 166. 'H NMR (CDCl3 300 MHz) & 8.67 (1H, s), 7.89 (2H,
d, J=8.05 Hz), 7.50 (2H, d, J=8.05 Hz), 5.42 (1H, d, J=5.8 Hz), 4.26 (1H, m), 4.12
(2H, m), 3.83 (2H, m), 2.69 (2H, m), 2.48 (4H, m), 2.37 (2H, m), 1.84-1.36 (15H, ser.
m.), MS (ES) m/e 552.1 (M+H)".

20
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Cl G TFAACl 39 ' o NO OIBS ON' N HZNOH 40 G C
502 0 41 Cl 42 Step 1: 5 To a solution of 1.35 g (2.92
worwbp283fi0 Conpound 5 in 20.0 nL of DCM at - 78ECTNES2004/030191

added 3.2 nL (3.2 nmmmol) of 1 Msolution of DI BAL in
toluene. The mxture was stirred for 5 mn, quenched
with a 20% aq. sodi um potasdbdmtartrate sol ution,
warmed up to roomtenperature, extracted with DCM

Stepdti ed over sodium sulfate and concenltlrat ed. Th%CM 10
roduct was purified chromatographica usi ng o
ps/gm'ét%? Q ﬂ'too g &fcarmosindy’ T nys oba Jé%ﬁ%”t!m of gngppnia in
. i r . | ,

e o Sl & BT P! 3 AEPHER BEofatics Bert exaporated.

500 mgrofdberreswting phadisit were dissolveat ior5 aill ¢f BitFhaad leated with 152

ma G2, b e QRS Bl oL TR Tl gctn

mixtuel \eh$ ls%e@@ﬁérrﬁglﬁpdﬂlﬁbdd‘\gtﬁ ?ﬁ)M,&ﬁéﬁh&d W&E a@ﬂrl‘e\gtlbme,@ried and
ase

B AT T R

acet8d ifthex4Abs $84h BIRdHtt6 GRS EP REPSE éﬁfcﬁéﬂm?he
product was purified chromatographically using

Stepy2aadi ent 5 to 20% of ethyl acetate in hexanes as the
el ' f i 38, St . To
= ATirs 8 g0 hg o e tifhoth of arfiel®s 3 7283518 shmbgon of
LawedsdnGMesgentdaedefldxeédBing. n(LZldf IIKDM]c bv_@i}f £|3 by I'Tiek Q?l_vent w_ag
fol|l d 1.14 . 42 mo trli oacetic acid,
evapefaiofhaabine AiadietRdis b Riem d Lizusiogidb¥ T iy Sotate in
hexatRSRANS dllleab hmish 78 h@¥ethiosafidua sul fate and
concentrated. The product” was purified

Stepcdi omat ogr aphi cal |y 25 using 10% of ethyl acetate in

e A8 dr YB§'(6'98Y rhiol) BrthRBmia8%490% mit! &f dibtRflacetal of
bromoaldehyde in 1 mL of DMF was heated at 80°C over a period of 5 h. The

reaction mixture was partitioned between DCM and sat. NaHCO3, dried and
concentrated. The product was purified chromatographically using 30% of ethyl
acetate in hexanes as the eluent to furnish 25 mg of thiazole 45.
Step 4:

Transformation of alcohol 45 to compound 46 was carried out according to
Example 1 steps A and B. LCMS m/z=567.1, retention 4.88 min.
"H NMR (CDCl3 300 MHz) 8 7.86 (2H, d, J=8.8 Hz), 7.68 (1H, d, J=3.3 Hz), 7.52 (2H,
d, J=8.8 Hz), 7.37 (1H, d, J=3.3 Hz), 5.35 (1H, d, J=5.5 Hz), 4.36 (1H, m), 4.20 (2H,
m), 3.83 (1H, dd, J=6.6, 11.0 Hz), 3.63 (1H, dd, J=8.7, 11.0 Hz), 2.82-2.33 (8H, ser.
m.), 1.88-1.20 (15H, ser. m.), MS (ES) m/e 567.1 (M+H)".
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s), 7.89 (2H, d, J=8.05 Hz), 7.50 (2H/d J=8.05 Hz),
5.42 (1 H, d, J=5.8 Hz), 4.26 (1 H m ~4.12 (2H m,
3.83 (2H, m, 2.69 (2H, m, 48 (4 .@ 2.37 (2H,

m, 1.84-1.36 (15H, ser ) me 552.1
(MrH) +. 20 Exanpl e 172: B@Z&:é al H2N)N~OTBS 0
N

502 d - S2NJ~-OH Br O 80 C 45 43 S~OTBS
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Step 1:

To a stirring solution of 6-bromopicolinic acid (14.25g, 70.3 mmol) in

anhydrous ethanol (250 ml) was slowly added thionyl chloride (60 ml) at 5°C. After

the addition was completed, the ice-bath was removed and the mixture was stirred at

25°C for 3 hr. The solvent was evaporated under vacuum, the aqueous residue

basified with saturated sodium carbonate, and extracted with DCM. The organic
phase was dried over Na,SO4 and concentrated to give ethyl 6-bromopicolinate as a
white solid (15.75g).

Step 2:

Ethyl 6-bromopicolinate (15.75g, 68.5 mmol), 3,5-difluorophenylboronic acid
(12.98g, 82.2 mmol), tetrakis(triphenylphsphine)palladium (7.9g, 6.85 mmol) and
sodium carbonate (18 g) in toluene (160 mL) and methanol (80 mL) was heated
under reflux for 16 hr, then cooled to room temperature, diluted with DCM, and
fittered. The filtrate was washed with water and the dried (Na>SQ,) organic solution
was concentrated, and the residue purified chromatographically using 5% ethyl
acetate in hexanes as eluent to give 10.6 g of the product, as a white solid.

Step 3:
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5°C, and the stirring was continued for 10 min. The mixture was then poured into

cooled (5°C) 10% aq HCI (45 mL) and the products were extracted with DCM (3X25

mL). The combined DCM extracts were washed with water (25 mL), dried (Na;SOy,),
and the solvent was removed. The product was obtained by flash-chromatography
(eluting with 13% ethyl acetate in hexanes) as a light yellow oil (1.5 g).
Step 6:

The compound was prepared from Compound 6 using procedures similar to
Example 1, Step 4(a) and 4(b), except that step 4(a) was modified so that a 2:1
mixture of THF and acetonitrile was used as solvent instead of DCM, and the mixture

was heated at 78°C for 16 hr.

"H NMR (CDCl3, 400 MHz) & 7.81 (2H, d, J=8.3 Hz), 7.79 (2H, d, J=7.9 Hz), 7.49
(2H, d, J=8.1 Hz), 6.75-6.62 (1H, m), 5.50-4.60 (2H, m), 4.35-3.62 (2H, m), 2.90-2.20
(7H, m), 2.10-0.86 (16H, m), 0.85-0.63 (2H, m), 0.50-0.10 (2H, m); MS (ES) m/e
623.1 (M+H)".

Compounds prepared via a similar method:
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Example 174:
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ArB(OH), T H,/PtO,
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2. N-Boc-piperazine

o Jou o
ci a ci 6

F F
Q0 e
TFA Fo NH  BH(AcO); F O N
- . O‘%/O N() T » @ v/
oY A

SO, SO,
o O s
Ci 7 Cl

Step 1:
5 Methyl 5-Bromopicolinate 1 was obtained as described in J. J. Song and N. K.
Yee, J. Org. Chem. 2001, 66, 605-608, which is incorporated by reference in its
entirety. A solution of this ester (2.5 g, 11.6 mmol) in a mixture of toluene (160 mt)
and ethanol (80 ml) was treated with 3,5-difluorobenzeneboronic acid (2.19 g, 13.9
mmol), tetrakis(triphenyphosphine)palladium (1.34 g, 1.16 mmol) and sodium

10 carbonate (2.5 g). The mixture was heated at reflux for 16 hr. The solvent was
removed at reduced pressure. The residue was redissolved in DCM, washed with
water, dried over Na;SO,, concentrated and purified chromatographically using 30%
ethyl acetate in hexanes as the eluent to furnish 2.17 g of the product.
Step 2:

15 Under a hydrogen atmosphere, a solution of Compound 2 (2.3 g, 9.2 mmol) in
methanol (90 mL) and glacial acetic acid (10 mL) was stirred in the presence of
platinum oxide (0.42 g) for 8 hr. The reaction mixture was purged with nitrogen,
filtered and then concentrateed under vacuum. The residue was taken up in water,
basified with saturated sodium carbonate, and extracted with DCM. The organic

20  phase was dried over Na,SO, and concentrated under vacuum to give a light yellow
foam (2.3 g).
Step 3:
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A solution of Compound 3 (2.3 g, 9.2 mmol) in pyridine (20 ml) was treated
with 4-chlorobenzenesulfonylchloride (3.8 g, 18.5 mmol). The mixture was heated at

60°C for 16 hr, cooled to room temperature, concentrated under vacuum, and the

residue subjected to flash-chromatography over silica gel (eluting 10% ethyl acetate
in hexanes) to provide 2.1 g of product, as a white powder.
Step 4:

To an ice-cold solution of Compound 4 (2.1 g, 4.9 mmol) in THF (15 mL) was
slowly added a solution of lithium aluminum hydride (9.8 mL, 1M THF). The cooling
bath was removed and the reaction was stirred at ambient temperature for 2 hr. The
mixture was quenched sequentially with water (0.4 mL), 15% NaOH (0.4 mL), and
water (1.2 mL). The mixture was stirred for 1 hr, filtered, the filtrate dried over
NaS0Oq4, and concentrated to give 1.8 g of the product as yellow solid.

Step 5:

This was prepared according to Step 4 of Example 1, using N-Boc piperazine
at the last stage as the amine.
Step 6:

A solution of Compound 6 (100.0 mg, 0.163 mmol) in DCM (3 mL) was treated
with TFA, and the mixture was stirred at ambient temperature for 2 hr. The mixture
was basified with saturated sodium carbonate, extracted with DCM, dried over
Na>S0,, and concentrated to afford 72.3 mg of the product, as a white powder.

Step 7:

To a solution of Compound 7 (50.0 mg, 0.097 mmol) in dichloroethane (2.0 ml)
was added cyclopropanecarboxaldehyde (20.0 mg, 0.28 mmol) foliowed by sodium
triacetoxyborohydride (60.0 mg, 0.28 mmol) and one drop of acetic acid. After stirring
at ambient temperature for 16 hr, the mixture was diluted with water and basified with
saturated sodium carbonate. The crude product was extracted with DCM, washed
with water, dried over Na;SO4, and concentrated. The crude product was purified by
preparative TLC (eluting with 95:5:0.5; DCM:MeOH:NH4OH) to furnish 30.0 mg of the
product, as a white powder. "H NMR (CDCl3,400 MHz) § 7.78 (2H, d, J=7.8 Hz), 7.49
(2H, d, J=7.8 Hz), 6.75-6.62 (3H, m), 4.50-4.36 (2H, m), 4.18-4.02 (1H, m), 3.89-3.71
(1H, m), 3.52 (4H, s. br.), 3.08 (1H, t, J = 9.0 Hz)), 2.65-2.34 (4H, m), 2.34 (2H, d, J =
6.6 Hz), 1.84-1.56 (4H, m), 0.95-0.74 (1H, m), 0.53 (2H, d, J=7.8 Hz), 0.11 (2H, d, J
= 4.5 Hz); MS (ES) m/e 569.1 (M+H)".
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Example 175:

Cl

Step 1

(2R,58)-Boc-5-phenyl-pyrrolidine-2-carboxylic acid (1.3 g, 4.5 mmol, obtained
from SNPE North America LLC, 5 Vaughn Drive — Suite 111, Princeton, NJ 08540,
USA) was added to 10 mL of 4N HCI in dioxane and the mixture was stirred at room
temperature for 2 hr. The mixture was concentrated under vacuum to give 1.0 g
(100%) of (2R,5S)-5-phenyl-pyrrolidine-2-carboxylic acid HCI salt as a white solid.
The solid was dissolved in 7 mL of anhydrous THF and the solution was added slowly
into a stirred solution of 1 M LiAlH, in THF (10.3 mL, 10.3 mmol, 3 eq) at room
temperature. The mixture was then heated at reflux for 4 hr. After cooling to room
temperature, the reaction mixture was treated sequentially with 0.42 mL of water,
0.85 mL of 1N NaOH, and 1.26 mL of water. The mixture was stirred for 1 hr and the
white precipitate was filtered off. The filtrate was dried (Na>SO,) and concentrated
under vacuum to give 0.78 g (98%) of (2R,5S)-(5-phenyl-pyrrolidin-2-yl}-methanol as
a yellow oil. 1H NMR (CDCl3, 300 MHz) 87.60-7.30 (5H, m), 4.40 (1H, m), 3.78 (1H,
m), 3.60 (2H, m), 2.60 (2H, br.s), 2.25 (1H, m), 2.10 (1H, m), 1.80 (2H, m).

Step 2
To a solution of (2R,58)-(5-phenyl-pyrrolidin-2-yl)-methanol (0.78 g, 4.4 mmol)

in CH2Cl> (7 mL) at 0°C was added 0.72 mL (5.2 mmol, 1.2 eq) of EtsN followed by a

slow addition of 0.66 mL (5.2 mmol, 1.2 eq) of TMSCI. The mixture was stirred at 0°C

for 45 min. Water (3 mL) was added to quench the reaction. The organic layer was
separated and the aqueous layer was extracted with CH,Cl» (2 mL x 2). The
combined organic layer was dried (Na>SO4) and concentrated under vacuum to give

0.98 g (89%) of (2R,58)-2-phenyl-5-trimethylsilanyloxymethyl-pyrrolidine as a yellow
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oil. 1H NMR (CDClz, 300 MHz) 6 7.60-7.30 (5H, m), 4.30 (1H, m), 3.85 (2H, m), 3.50

(1H, m), 2.25 (1H, m), 2.05 (1H, m), 0.25 (9H, m).

Step 3

To a solution of (2R,5S)-2-phenyl-5-trimethylsilanyloxymethyl-pyrrolidine (0.98
g, 3.9 mmol) in CICH,CH2CI (5 mL) was added 1.9 mL (13.7 mmol, 3.5 eq) of Et3N
and 1.45 g (6.86 mmol, 1.8 eq) of 4-chlorobenzenesulfonyl chloride. The mixture was

heated at 70°C for 16 hr. After cooling to room temperature, the mixture was diluted

with CH,Cl, (20 mL), washed with water (10 mL), saturated brine (10 mL), dried
(NaxS04) and concentrated under vacuum. The crude product was chromatographed
on silica gel (2% EtOAc/hexane) to give 0.78 g (46%) of (2R,5S)-1-(4-chloro-
benzenesulfonyl)-2-phenyl-5-trimethylsilanyloxymethyl-pyrrolidine as a yellow gum.
1H NMR (CDCl3, 300 MHz) 8 7.80 (2H, d), 7.55 (2H, d), 7.40 (5H, m), 4.72 (1H, t),
4.07 (2H, m), 3.85 (1H, m), 2.20-2.00 (3H, m), 1.82 (1H, m), 0.30 (9H, m).

Step 4
To a solution of (2R,5S)-1-(4-chloro-benzenesulfonyl)-2-phenyl-5-

trimethylsilanyloxymethyl-pyrrolidine (0.76 g, 1.8 mmol) in 15 mL of MeOH at 0°C was

added K,CO3 (15 mg, 0.11 mmol, catalyst). After stirring at 0°C for 30 min, the

reaction mixture was partitioned between EtOAc (50 mL) and saturated brine (50 mL).
The organic phase was separated, dried (Na,SO,) and concentrated under vacuum
to give 0.63 g (100%) of (2R,5S)-[1-(4-chloro-benzenesulfonyl)-5-phenyl-pyrrolidin-2-
yl]-methanol as a yellow gum. 1H NMR (CDCl3, 300 MHz) 6 7.90 (1H, d), 7.60 (1H,
d), 7.40 (5H, m), 4.87 (1H, t), 4.10-3.90 (3H, m), 2.90 (1H, m), 2.05 (2H, m), 1.85 (2H,
m). HPLC analysis using an analytical chiracel OD column (hexane/isopropanol)
showed an e.e. >99% for this compound (r.t. for (2R,5S)-eantiomer = 9.9 min, r.t. for
(25,5R)-enantiomer = 12.3 min).

Step 5

To a solution of (2R,5S)-[1-(4-chloro-benzenesulfonyl)-5-phenyl-pyrrolidin-2-yl]-
methanol (0.040 g, 0.11 mmol) in 1 mL of CH,Cl, was added 0.046 mL (0.33 mmol,
3eq) of EtsN followed by 0.022 g (0.11 mmol, 1 eq) of 4-nitrophenyl chloroformate.
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Exa

I|th|umalumnumhydr|de(9.8 m., 1 MTHF). The
cooling bath was renoved and the reaction was stirred
at anmbient tenperature for 2 hr. The 10 m xture was

CoFAtaEng S AP ercq e ms N Brmele { ra Beerf e Uy (235R)-
Boc-6qshehyhpyrrblidih&2esarbbRelid aditl (32g, 4. 58fm@Y,&btained from SNPE
North America LLC, 5 Vaughn Drive — Suite 111, Princeton, NJ 08540, USA) as the
starting material, 0.035 g (569%) of (2S,5R)-[1,4"]bipiperidinyl-1'-carboxylic acid 1-(4-
chloro-benzenesulfonyl)-5-phenyl-pyrrolidin-2-ylmethyl ester was obtained as a white
solid. MS(ESI): MH" = 546.2.

Following procedures similar to those in Example 175, the compounds in Table
23 were prepared.
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white precipitate was filtered off. The filtrate was

dried (Na2SO4) and concentrated wunder vacuumto give
wW®2008/028440©8% of PCT/US2004/030191

(2R, 5S) - (5- phenyl -pyrrolidin-2-yl)-nethanol as a

yellow oil. 1 H NWMR (CDClI 3, 300 MHz) 57.60-7.30 (5H,

m, 4.40 (1 H m, 3.78 (1-A/0-m), 3.60 (2H, m, 2.60

(2H br.s), 2.25 (1 H m, 2.10 (1 H m, 1.80 (2H,

. 20 ptep 2 a solyution

176 ?ZR, 59) | @hél;4 s yIP%ethanot (0. 3%
4.4 mmo 7rrL) at 0C was added 0. 7R nL
(5.2 mmpl, 1 eq) of Et 3N fol | ojed by a sl ow agddition
of 0.66 nL ( mmol, 1.2 eq) of [TMSCI. The m xfure
was stifred a C 25for 45 mn| Water (3 m-)| was
added tp quench the reaction. The organic |ayer| was

epar at pd and the aq ous=t@yer exiracted Wth
176 pa 2 & 3). o 0 Nal ned \%%&aﬁ c layer matd.1

dried ( )Nand EISncentrat ed yunder vacuumto| gi ve

0.98 g [89% Ogp=0  ©

(2R 5S)} 2-ph -5-trimethyl sil apyl oxynet hyl - pyrrolidi

ne as aj yell 2005/ 028440 PCf/ US2004/ 030191 - 167

oil. I HNW( 3, 300 MHz) 8 7.60-7.30 (5H, M,

i 0(1 H, ”)’ 3-8 Y] Y OE'\ (1 Ll faa) 225 (1

J < Iy, I, J L 15 LILY A
1764 m, P05 (it ) @5 (9H. |y623dep 3 5 Td 462.9
sol uti on"‘“ N
(2R, 55) | 2pheasdo 5-tq i et hyl si | anyl oxynet hyl - pyrr ol i di
ne (0.98 g, 9 mol) in CCHCH2C (5 m-) was added
1.9 nL |(13.7 I, 3.5 eq) of EtBN and 1.45 g |(6.86

mol , 1. 8 eq) Pt 4-chl orobenzenegul fonyl chlori|lde. The
mxture was he@ted at _70C for 16|\ hr, After coolling to

176-Joom t g atur e, bhe m xture wapqdplist ed with GGH?2
(20 rrL),nE\Z\Eéh WA Wa (10 m_??ng urated Hriné
(10 i) ri ees=00 (2584) and cpncentrated under
vacuum| The e product was chfomat ographed |[on
silica |gel (2% Jt OAc/ hexane) to pgive 0.78 g (4% of

(2R, 5S)|- 1- (4- chl or o-
2

hyl silanyl oxynet hyl -

benzernesutFonyt)—2-—phe 5 ;n Ay

pyrrolidine as a yel m 1 H NVR (CDClI 3, 300 I\/Hz)
Exa,&,@ﬁ(}(ZH d), 7.55 d) 40 (5H, m, 4.72 (1 H,
.07 (2H, m, 3.85 (1 H, m, 2.20-2.00 (3H, m,
182(1H m, 0.30 (9H, nm). 15 Step 4 To a solution

of (2R 5S)-1-(4-chloro-benzenesul fon 2- phenyl -

trinethylsiIanyloxynethyl-pyrroli I DR .76 g, 1.8
nmmol) in 15 niL of &C was added K2CQ03 (15 ny,
0.11 nmol, catal y§t )N er~Sti-Nring at 0C for 30 nin,
the 20 reaction m OES%S pagtitioned between Et OAc
(50 nL) and saturated ine (50 nmL). The organic
phase was separated, d (Na2SO4) and concentrated
under vacuum to give 3 g (100% of

(2R, 5S5)-[1-(4-chl oro- bemzenesul fonyl ) - 5- phenyl -pyrroli
di n-2- yl]-nmethanol as yellow gum | H NWR (CDCl 3,
5 300 MHz) 8 7.90 (1 H, d), 7.60 (1 H d), 7.40 (5H,
m, 4.87 (1 H t), 4.10-3.90 (3H m, 2.90 (1 H m,
2.05 (2H m, 1.85 (2H, 25 m. HPLC anal ysis using an
Ste a1nal ytical chiracel OD columm (hexane/i sopropanol)

Thionyl chloride (8.5 mL, 0.12 mol) was added dropwise into 40 mL of
10 anhydrous MeOH at —20°C. D-Pyroglutamic acid (10 g, 0.077 mol, obtained from

Aldrich, P.O.Box 2060, Milwaukee, WI 53201, USA) was added in one portion and
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showed an e.e. >99% for this conpound (r.t. for
(2R, 5S)-eantionmer = 9.9 mn, r.t. for
W@ 2855844@nanti oner = 12.3 min). Step 5 30 To BCT/US2004/030191

sol ution of
(2R, 5S)-[1-(4-chl oro-benzenesul fonyl)-5-phenyl -pyrroli
di n-2-yl]- methanol (0.040-d716.11 mol) in 1 nL of
CH2Cl 2 was added 0.046 ni (0.33 mmol, 3eq) of Et3N
the reagliQwatixtuie was 3tirrgd (a8 ta toomutemperaig)e &6 46 hi. t Tip heiidre was
chl orof ormate. WD 2005/ 028440 PCT/ US2004/ 030191 -168
coolethto @& ap solig Naji s avasiadderd ontilgrhp eeatthedeatiaurt 916The mixture
4- Pi peri di nopi peridine (0.018 g, 0.11 mml, 1 eq) was
was filtered thratight CEL ITigandiihé filtete fooncéntrated Thelervatun . Bise crude

o g R S SN e i 10

(93%}lof D-Phmgiytamid acitiayiethyhested bisefcdIDASS Y. 53IINNMR (CDCls, 300

concentrated 5 under vacuumto give a yellow gu
MHzP36:99 EH1.i 9nd 38 ([ Hl. deh) e3.86 (ﬁhiaeh PTep- 3P, mve 0. 030
St (51 %9 of the desired product
= R,5S)-[1,4"]bipiperidinyl-Il"-carboxylic acid
1-Tota sblutioo-dfdpgruzputahsiocid m@%{erRYO rzo%Dﬂ Qwﬁrrbbll)ﬁh 240

solid

mL oﬁ%‘ﬁ/gﬁb&(ﬁwaggdhgd@wmo % 9. 7 ARESCEY T(@h Toligwed by di-

, 4
tert-bglt%é)ﬂ_léalrbbhat*eﬁm“? 551415 %9?623 % Af%r@g‘ ﬁj)ug 9%}%?)@% §9\perature for
3 hr, g reactign rgnxtlgemg @lllmee with Eme()meer)gwaslsedrwnhB% HCl,

s BELCE Sy AR ABSSBET Sl e by W, oo
crudmpmducbb/aalpwrﬁeﬂ rusingShiEa gﬁbchrbnmwgragm 5%%3(%‘&?%8%7’(\%&1%3)
to Q“@r L’t’g,qq@%)t éfrl\ljl ﬁ‘dc— 5;32:%8 i ?erggo/@c@(nethyl ester ag Z yellowish solid.

H NIRSCTEL dod iR 2913 fl'l—E o B gmfsh%gz 035 (zﬁﬂm@yzf’ez (9H,

| oro- benzenesulfony pyT r ol
s). ester was obt ai ned as a mhlte sol i d. NB(ESI) M

St 6.2. Follow ng procedures simlar to those in
e anpl e 175, the conpounds in Table 23 were prepared.

25' oDk 628446mo- ﬁﬂoroﬁ‘éﬂz@neqo BQ%UISQQQﬂ'/opW&Iagnesmm
nBo dS ructureExact M5, cal
turningsdO Al 8 m@ohgnanyydrous THF (8 mL) was added a small piece of

iodine. The mixture was heated at reflux for 2 hr and no magnesium turnings left.

The solution was cooled to 0°C and transferred into a stirred solution of N-Boc-D-
pyroglutamic acid methy! ester (0.80 g, 3.3 mmol) in anhydrous THF (4 mL) at —40°C

under argon atmosphere. After stirring at —40°C for 1 hr and then at 0°C for 1 hr, the

reaction was quenched with 8 mL of 1:1 HOAc/MeOH and the mixture diluted with
Et;0 (40 mL). The organic layers were washed with water and brine, dried (Na;SO,)
and concentrated under vacuum. Purification by silica gel chromatography (10-20%
EtOAc/hexanes) gave 0.57 g (51%) of (2R)-2-tert-butoxycarbonylamino-5-(3-fluoro-
phenyl)-5-oxo-pentanoic acid methyl ester as a white solid. 'H NMR (CDCls, 300
MHz) 8 7.82 (1H, d), 7.75 (1H, d), 7.56 (1H, q), 7.38 (1H, t), 5.30 (1H, br.d), 4.50 (1H,
br.s), 3.87 (3H, s), 3.20 (2H, m), 2.45 (1H, m), 2.20 (1H, m), 1.54 (9H, s).
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Step 4
To a solution of (2R)-2-tert-butoxycarbonylamino-5-(3-ﬂuoro-phenyl)-5—oxo-

pentanoic acid methyl ester (0.57 g, 1.7 mmol) in 1.7 mL of CH.Cl, at 0°C was added

dropwise 3.8 mL (49 mmol, 29 eq) of TFA. The mixture was stirred at 0°C for 2 hr.

After concentration under vacuum, the residue was dissolved in CHaCl (30 mL),
washed with 10% NaHCOs3, water, and brine, dried (NazS0,4) and concentrated under
vacuum to give (2R)-5-(3-fluoro-phenyl)-3,4-d ihydro-2H-pyrrole-2-carboxylic acid
methyl ester as a colorless oil. 'H NMR (CDCl3, 300 MHz) § 7.77-7.70 (2H, m), 7.50
(1H, q), 7.27 (1H, tq), 5.05 (1H, it), 3.90 (3H, s), 3.30-3.00 (2H, m), 2.55-2.30 (2H, m).

The oil was dissolved in 5 mL of absolute EtOH, and PtO; (5 mg, catalyst) was
added. The mixture was hydrogenated at room temperature under a H, balloon for
16 hr. After filtration through CELITE, the filtrate was concentrated. Chromatography
on silica gel (10-20% EtOAc/hexanes) gave 0.33 g (87%) of pure (2R,5S)-5-(3-fluoro-
phenyl)-pyrrolidine-2-carboxylic acid methyl ester as a color less oil. 1H NMR (CDCl3,
300 MHz) § 7.43-7.27 (3H, m), 7.04 (1H, t), 4.33 (1H, g), 4.05 (1H, q), 3.90 (3H, s),
2.43 (1H, br.s), 2.38-2.17 (3H, m), 1.80 (1H, m).
Step 5

(2R,58)-5-(3-ﬂuoro-phenyl)-pyrrolidine—Z-carboxylic acid methyl ester (0.33 g,
1.5 mmol) was dissolved in 1,2-dichloroethane (2 mL) and Et3N (1.0 mL, 7.4 mmol, 5
eq) was added followed by 4-chlorobenzenesulfonyl chioride (0.78 g, 3.7 mmol, 2.5

eq). The mixture was heated at 100°C for 16 hr. Solvent was removed under

vacuum and the residue was dissolved in EtOAc (10 mL), washed with 10% NaHCO;
and brine, dried (Na;S0O4) and concentrated under vacuum. Chromatography on
silica gel (5-10% EtOAc/hexanes) yielded 0.45 g (75%) of pure (2R,5S)-1-(4-chloro-
benzenesuIfonyl)-5-(3-ﬂuoro-phenyl)—pyrrolidine-2-carboxylic acid methyl ester as
yellowish solid. 'H NMR (CDCls, 300 MHz) § 7.67 (2H, d), 7.42 (2H, d), 7.24 (3H, m),
6.98 (1H, m), 4.95 (1H, t), 4.82 (1H, q), 3.94 (3H, s), 2.45-2.25 (3H, m), 2.05 (1H, m).
Step 6

To a solution of (2R,58)—1-(4-ch|oro-benzenesulfonyl)—5-(3-ﬂuoro-phenyl)—
pyrrolidine-2-carboxylic acid methy! ester (0.45 g, 1.1 mmol) in anhydrous toluene 5

mL) at 0°C was added dropwise diisobutylaluminum hydride (1M in hexane, 6.4 mL,
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6.4 mmol). The mixture was allowed to warm to room temperature and stirred for 16
hr. The reaction was quenched by adding 1N HCI (10 mL) and the mixture diluted
with EtOAc (20 mL). The organic phase was separated, washed with 10% NaHCO;
and brine, dried (Na,SQO4) and concentrated under vacuum to give 0.40 g (99%) of
(2R,58)-[1-(4-chloro-benzenesulfonyl)-5-(3-fluoro-phenyl)-pyrrolidin-2-yl]-methanol as
a yellowish solid. "H NMR (CDCl3, 300 MHz) & 7.89 (2H, d), 7.62 (2H, d), 7.50-7.20
(3H, m), 7.06 (1H, td), 4.84 (1H, t), 4.05-3.85 (3H, m), 2.05 (2H, q), 1.95-1.80 (3H, m).
The "H NMR spectrum showed complete conversion of ester to alcohol and the
material was used without further purification.
Step 7

To a solution of (2R,5S)-[1-(4-chloro-benzenesulfonyl)-5-(3-fluoro-phenyl)-
pyrrolidin-2-yl]-methanol (0.027 g, 0.073 mmol) in 0.5 mL of CH,Cl, was added 0.030
mL (0.22 mmol, 3eq) of Et3N followed by 0.015 g (0.074 mmol, 1 eq) of 4-nitrophenyl
chloroformate. The mixture was stirred at room temperature for 16 hr. 4-
piperidinopiperidine (0.024 g, 0.14 mmol, 2 eq) was added and stirring continued for
16 hr. The mixture was diluted with 5 mL of CH,Cl, and washed with 1N NaOH (2 mL
X 2), water (2 mL x 2), and saturated brine (2 mL). The organic layer was dried
(Na2S0,) and concentrated under vacuum to give a yellow gum. Purification using
reverse phase prep-HPLC gave 0.030 g (73%) of the desired product (2R,5S)-
[1,4'bipiperidinyl-1'-carboxylic acid 1-(4-chloro-benzenesulfonyl)-5-(3-fluoro-phenyl)-
pyrrolidin-2-ylmethyl ester as a white solid. 1H NMR (CD3;0D, 300 MHz) § 7.98 (2H,
d), 7.76 (2H, d), 7.46 (1H, q), 7.32 (2H, m), 7.10 (1H, t), 4.80 (1H, t), 4.50-4.35 (3H,
m), 3.75-3.50 (4H, m), 3.00-2.95 (4H, m), 2.50-1.55 (14H, m). MS(ESI): MH" = 564..1.

Following procedures similar to those in Example 177, the compounds in Table
24 were prepared.
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concBamﬁmeaWed aphy on silica gel (10-20%

()A?‘n esﬁ\ g (87% of pure

(2R, §)° 85 (3-fl usnrz ophenyl) pyrrolidine-2-carboxylic
acid net hyl est as a color less oil. 1 HNW (CDC 3,
15 300 WHz) b ™43-7.27 (3H m, 7.04 (1 H t), 4.33
(1 H q), 405 (& H qg), 3.90 (3H, s), 2.43 (1 H,
br.s), 2.38-2.17 (3H m, 1.80 (1 H m. Step 5
(2R, 5S)-5-(3-fluoro-phenyl)-pyrrolidine-2-carboxylic

Step 4cid nethyl ester (0.33 g, 1.5 mmmol) was dissolved in
1, 2-di ch] oroethane (2 nlL) and Et3N(§1.0 m., 7.4 mol,
5 T0555¢] QY tionQE 2:hraee- 6-(§;|armmgth§>)<ypyn ine (30.7 g, 142 mmol) in

anfog U angngonss| 198 ool Ayl o 165 Bl enc

dlchlog@ble@fmhewabhpepbmcpaﬂade.rm (Vaduyrarahithet reactiens wdigehasisd to
di ssolved in EtQAc (10 nlL), washed with 10% NaHCC3

refluxgtd 16F Cravvernight @ heNmReO®) was tasbedevitir 8%esbdinthecarbonate
vacuum Chr omat ography on silica gel (5-10%

solutich,@xtractechnith)DQMe IE@A cirtbdted 6980 sefiumgBfate. The residue was

S) - 1-(4-chi 25
then f&éﬁ%@ Rﬁ%ﬁ?&&h@é)a%o%%ﬂﬁaw Jinerfgsiduewas putfierk by flagh-
Chromflgﬂa'phya%ﬁ siieh f@éll (;ﬁﬁﬁ Wath hex@hg%éjagm 1o wzdp‘/'?o give
2H, d s
153g(€%%c/th?fvmﬂpyedlo§ qatern)ﬁi 95 %1 H t), 4. 82?(1 H q),
Step 3- 94 (3H, s), 2.45-2.25 (3H, m, 2.05 (L H n). Step

A solution of vinylpyridine ester product of Step 1 (2.5 g, 14.6 mmol) and
platinum oxide (215 mg) in MeOH (50 mL) and AcOH (17 mL) was reduced with
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To a solution of
(2R, 5S) - 1- (4-chl or o- benzenesul f onyl ) - 5- (3-f | uor o- pheny
WO 2003028390 r ol i di ne-2-carboxylic acid nmethyl esPer/USDN4HE30191
g, 1.1 mmol) in anhydrous toluene (5 nL) at 0C was
added dropw se diisobutylal um num hydride (1 Min
hexane, 6.4 nL, WD 2005/028446 --173 PCT/ US2004/ 030191
6.4 mol ). The mixture was allowed to warmto room
hydrogemat 40 @t atRIT ovemight. The rééctidir was itterezhove cDEWAE and

con AR e Vb (4R i, AR scoon

extra%:wlhwﬁh aCMyvaatiebe \BCHA lé%ﬁs'\l@éi@@as@ﬁjwhﬁ Ibrife, Qﬁe@ @Lver sodium

;1 and concentrated_under vacuumto gi ve 0.
sulfa @g cgpcentrated to provide 1.5 g (60%) of ethylpiperidine ester

Step(#R 5S) -[ 1- (4-chl or o- benzenesul fonyl ) - 5- (3-fl uor o- phen

y pyrroI|d|n2yI] net hanol as a yellow sh solid.
m/tgmerj;jme%tmmpdactbf&epz—iwasl)con%lﬁ@d {4k (2dhydroxy-1,1-

T L I ATNEMIE N NN

p.perrchn-myl] bwopmt ester slbovrRihg B RiforiP SRS k@ thePbnes described
mat eri al was used w t hout

dth
in S5 it ExAMPIG 448, wHinG Bomellsi-aupiperay i 1S miep@h 1ot at the last

s SR A R BSR4 -

8.6 H2r120{)54|58 (df 1EHAT3 (wa sl H)EE5-8.603, TH), (201522 7101(@|h,,6H) 1.92

(. 50 €ty SO X RTTR

HRM&(MHt)mzaez@@Tature for 16 hr. 4 15
&gﬁrldlnoplperldlne (0.024 g, 0.14 mol, 2 eq) was
ad@gwingiprceduresysindiar i thaserin Exaneplar 78T Hhe admpotads in Table
25 wéSprebhgd with 5 nL of CH2CI 2 and washed with 1 N
Nad)ﬂP X 2), water (2 nmL x 2), and saturated
brine (2 nL). The organic layer was dried (Na2SO4)

and concentrated under v ug give a yell ow gum
Purification using reverié—gcéé)e prep- HPLC gave 0. 030

g (73% of the desi red product (2R, 5S) 20

[1L, 4 ]bipiperidinyl-1'-carboxylic acid

1-|( ACempoaundehzenesul f Gigudtuse (3-f | uor o phwas$spec (M);
pyrrolidin-2-ylnmethyl ester as a white O|Id 1 NVR
(QD3CD, 300 MHz) 8 7.98 (2H, d), 7.76 (pF¢ e&!)“""?*"l'@ (min)

S
(
(1 7.32[(2H, 1, .10 (L A H;
{?84 35 (3H,| m), 3.75-3.50 (4H, H 3.@04.2,999(4H,
5
n

mj, 2.50-1.55 (14H, _n). MS(ESHY™SWHOHE 564. 1.

Fgl | owi ng proc =dur s siml tb those in Exanple 177,
t he conpounds " were prepared. WO
2005/ 028440 - L74 ABIE PCT/ US2004/ 030191

CanpoundSt r uct ur eEXge® Ms, Ms ESI) MH} cal c. f ound
177- AOH 524. 15bH24.

Cl
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0 FC 177-CN----
W@2005/0@44077- DI N 495.14496.0 \ SOUND ) N |1
c H 177-Ecr"

0=s=0 0 F 177-B0b63.20564.1 |
OH 525. 15526.0 " "

rN N NII GS=0
ONJ N cr G=S=0O
CeCEOSD04/630191

~,,.,,. ~OyN/ 585.19586.1 0l N\

- 177 -
Compound Structure Mass Spec (M");
retention time (min)
178-B 552.1; 5.08
o =
ey
S N
|
Oﬁ&oﬁ O
Cl
178-C 499.1; 4.85
QEOH
Lok
\ N ﬁ !
:S:O
cl
178-D 513.1; 6.73
s}
A\
N \‘O"ﬁ N
\ N ‘s,
|
0’3\:‘ o~ ©
cl
178-E 557.1; 6.75
\o
~ (e
\\\‘.(Nj"'/ 0
I
o° ‘05 ©
cl
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F C WO 2005/028440 -175 PCT/ US2004/ 030191 H N

wa 200540 520. 13521.0 Q G=S=0 O F

sl

Cl 177-PX/US2004/030191

531.14532.1 - Il 1P Os=0 0 F C Exanple 178
Exanple 173 Steps 4-6 178
Compound Structure Mass Spec (M°);
retention time (min)
178-F o 525.3; 4.74
N Q"'/ & N
o=é—o5 E
Cl
178-G 540.1; 3.66
(Do i :
- o N
N [l\j ’ﬁ
O:S:O O
178-H o 530.1; 3.47
oVsu
o, ON
WY
OﬁS:O O
F
F
178-1 o 512.1; 3.39
eWsy
N N ﬁO\n/N\)
|
o=S=0 O
F




5 ~SnBu3 i H PdCl 2(PPh3)2 N COOwe Pt02 C \)_/OH N
NJ Hant COOMe Step 1: To a solution of

WQ2s50m8346- car bonet hoxypyri dine (30.7 g, 142 np@i/PSion4/030191

anhydr ous di oxane (600 m -) was added vinyltributyltin
(53.7 g, 169 mol ) and dichl orobistriphenyl phosphi ne
pal | adium (10.4 g) and the-d&8cti on was heated to 10

reflux at 110C overnight. The mixture was washed with

5% sGdimpounadbgnat e  solSkuemureext ract ed[w fasE@pec (M°):
Et OAc and dried over sodium sul fate. The{resi due was
then filtered qver CELITE and concentratedeﬂﬁﬂhbnt"ne(nnn)

1 £ 1

re‘1=d’ﬂ’€=\7ﬁ uIIIICU Uy Ilcl.oll \;III UIIMIUHI

S Ovet
si | 1'é&Jgel (eI yting with hexanes/Et OAc 10626.3;83.4D: 20)
to|give 15.3 d (63% of V|nyI idi?ie ester. 15 Step
A so0l ution of V|nylp olne est product of Step 1
(25 g, 14.6 rrrn ,d oxide (215 ng) in
MeOH (50 m-) &
20p5/ 028440 - ]76
atmat RT overnight.

-) was redu¢ced with 2 WO
oéh/osolgl hydfogen at 10
e reaction was filltered over
CELI TE and concentr The residue wa$ treated with
saturated sodi ym carbpriate solution, extracted with
DCM__and the DCM | ayees were washed with|brine, dried

oveizesadi um suUl fate and concentrated to| RL9V. .50
(6035§2§ et hyl pi peridine ester. 5 Syep 3 g+gé’%ﬁu}

et hyl pi peridi ne ester product of Step 2 was converted
to] 4- (2- hydroxy-1, 1- inethy%/ew ) - pi perazi ne-1

- car boxylic aciid

1-[ 1- (4- chl or o{berz z§bmy -6- et hyl -
piperidin-z-yl]-cyclo ropyl gester accord{ng to
conditions simlar B7the ones described| in Step 4-6
of | Exanpl e 173,/ usin
2-|ret hyl - 2- pi perazi n yl - propan-1-ol at|{the last 10
stiage as the amne. 1H NWR (300 MHz, CDC]3) 8 7.73 (d

IS

J:U.UllL, zZT1)5

[~
H, 3.73 (m 1 H, 3.25-3.60 (m 7H), 2.15-2.70 (m
6H), 1.92 (m 1 H), 1.60 (m 1 H), 1.30-1.50 (

1.10-1.30 (m 2H), 0.90-1.10 (m 12H); HRVE (MH¥)

8—6—Hz—2 420 d—3=8-6-Hz 2

Example D451, Fol | owi ng procedures similar to those in

Exanpl e 178, the conpounds in Table 1 5 were

pr epar ed:
S O 0 NJ
U, B

Cl



Tabl e 25 ConmpoundStructureMass Spec (M; retention

time (mn) 178-A514.1; 4.29 )» OH (N Nonml NKII
W@RO3028M 2005/ 028440 - 177 PCT/ US2004/ 030191PCT/US2004/030191

ConmpoundSt ruct ureMass Spec (M; retention time (mn)

178-BND552.1; 5.08 N6 ~ c; OO 178-C499.1; 4.85

p~-fljoHN 6 11 G S; O 178-P388.-1; 5.73 (:0 N6 11 O

O ~0O 178-E0557.1; 5.75

0\ NalO, Q @MgBr S~

N~ "COOMe
Boc RuO, O goc COOMe e}

BocHN™ "COOMe

(\N /\/OH
1) TFA; NaOH s O Example 173 s O o N\)
- @\\ N~ “COOMe ’ N l}l ‘0& Y
2) NaBH(OAC)3 \ H Steps 46 N So, 0
Ci
Step 1:
5 To a solution of methyl N-tert-butoxycarbonylpipecolate (52.6 g, 200 mmol)

and sodium periodate (85.6 g, 400 mmol) in acetonitrile (300 mL) and water (1 L) in a
water bath was added ruthenium oxide (530 mg, 4.00 mmol) and the reaction was
stirred overnight at RT. The reaction was diluted with water and extracted with EtOAG.
Isopropanol (100mL) was then added and the solution was allowed to stand at RT for

10 30 min then filtered, dried over sodium sulfate, and concentrated. The residue was
purified by flash-chromatography over silica gel (eluting with DCM/EtOAc 95:5 to
80:20) to afford 26.4 g (51%) of keto ester.

Step 2:
15 To a solution of keto ester product of Step 1 (7.72 g, 30.0 mmol) in THF at -

78°C was slowly added 2-thienylmagnesium bromide 1 N in THF (33 mL, 33 mmol)

and the reaction was stirred 1 h at - 78°C then allowed to warm to -10°C. The

reaction was poured into saturated ammonium chloride solution, extracted with DCM
| and EtOAc, dried over sodium sulfate and concentrated. The residue was purified by
20 flash-chromatography over silica gel (eluting with hexanes/EtOAc 95:5 to 70:30) to
give 5.83 g (57%) of thienylketone.

Step 3:
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o N O WD 2005/ 028440 -178 PCT/ US2004/ 030191
ConpoundSt ruct ureMass Spec (M; retention time (mn)
waIeseeaeRs. 3; 4.74 ON N O O=5=0 178- GN D540pdr1/US2066030191
N\ ""\'" 6 r N nboO o= 178-HOH30.1; 3.47 |
Ny \ """ N6y '
-181 -
A solution of the thienylketone product of Step 2 (5.75 g, 16.8 mmol) and TFA

(10 mL) in DCM (20 mL) was stirred 2 h at RT then concentrated. The residue was
taken up in 1 N NaOH, extracted with DCM and AcOEt, dried over sodium sulfate and
concentrated. The residue (3.46 g) and sodium sulfate (17 g) in DCE (100 mL.) were
treated with AcOH (1.7 mL.) followed by sodium triacetoxyborohydride (3.47 g, 16.8
mmol), and the reaction was stirred overnight at RT. The crude product was diluted
with water and 1 N NaOH, extracted with DCM and EtOAc, dried over sodium sulfate
and concentrated. The residue was purified by flash-chromatography over silica gel
(eluting with DCM to DCM/AcOELt 85:15) to provide 2.56 g (68%) of thienylpiperidine

ester.

Step 4:
The thienylpiperidine ester product of Step 3 was converted to the title

compound according to conditions similar to the ones described in Step 4-6 of
Example 173, using N~(2-hydroxyethyl)piperazine at the last stage as the amine. *H-
NMR (300 MHz, CDCl3) 6 7.82 (d, J = 8.7 Hz, 2H), 7.50 (d, J = 8.7 Hz, 2H), 7.26 (m,
1H), 7.12 (m, 1H), 6.97 (m, 1H), 5.26 (m, 1H), 4.70 (m, 1H), 3.30-3.70 (m, 3H), 3.18
(m, 1H), 2.30-2.70 (m, 4H), 2.09 (br d, 1H), 1.40-1.80 (m, 6H), 1.20-1.40 (m, 4H),
1.08 (m, 1H), 0.70-0.95 (m, 2H), 0.51 (m, 1H); HRMS (MH") 554.1550.

Following procedures similar to those in Example 179, the compounds in Table
25 were prepared:



r ~~O0 O O F 178-10+#K12.1; 3.39 O oi i WO

2005/ 028440 -179 PCT/ US2004/ 030191
W@E0vp/0283diEt r uct ur eMass Spec (M
178-J, O#528.3; 3.42 NN 6 |1

retention ti neCT/IB29p4/030191
G ~O O 178- KOH542. 1;

3.80° N n-J ONKO—-OQN/CHN O Example 179:

Table 25
Example COMPOUND Mass Spec (M*);
No. retention time (min)
179-A 592.1; 5.26
S \“O"/ 0 IQ/
N 7
505 \[c]:
cl
179-B 511.1; 4.57
\\,Q,Uﬁo D"'OH
0=8=0-"> 0
al
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5 WD 2005/ 028440 -180 Nal04 N' -COOVe Ru02 Boc 1)
TFA; NaCH 2) NaBH(OAc)3 O'-N'-COOWe Boc
weEFansE004/ 030191 s MgBr s BocHN COOVe Exanpl BCT/US2004/030191
Steps 4-6 cl 11 Step 1. 5 To a solution of nethyl
N-tert-butoxycarbonyl pi pecolate (52.6 g, 200 mol )
and sodi um peri odate (85.6-¢d83400 mmol) in
acetonitrile (300 nL) and water (1 L) in a water bath
Examvgpde 48ded rut heni um oxi de (530 ng, 4.00 nmol) and the
reaction was stirred oyernight at RT. The reaction
was diluted with water[ angl extracted w t CAC.
| sopropanol (108g\a el), Added d Nhelsol ution
was al | owed toat | fd 030 fin then
filtered, dried owef sodi-dm & nd concentrat ed.
The residue was purif] by fl Ash-chr omat ogr aphy over
silica gel (eluting w Et©QAc 95:5 to 80:20) to
afford 26.4 g (51 %9 o eto ester. Step 2: 15 To a
solution of keto ester pgjoduct of Step 1 (7.72 g, 30.0

mol) in THE at - 78C was sﬁy added

hi enyl negnesizam br omi de [ N]in THE E3PR17".33 mol )
la ther‘efarcrlcn‘*wa'sg' foatve  &RES e o N
tNo Weeh t °PtdE. The r |orsoyas poured into l | )
sat urat ed ammoni um chl ori de uti on, extracted w

DCM and Et OAc, dried over um sulfate and
concentrated. The residue waSypurified by 20

fl ash- chromat ogr aphy over sildica gel (eluting with ¢
hexanes/ Et OAc 95:5 to 70:30) to give 5.83 g (57% of
t hi enyl ket one. Step 3: WO 2005/ 028440 2

PCT/ US2004/ 030191 -181 A solution of the thienylketone
product of Step 2 (5.75 g, 6;3 mml ) and TFA (10 mnl)

in DCM (20 s stirr at RTthfij
concenty ated.| T eé&espbl#él ,,,,,,,

O
1. THOPr), \© s, N \© SO,  HN O
2 2 \n/

2. EtMgBr
EtsN, DMAP, o)
cl Ci
4
3
Step 1

Starting from 6-bromopicolinic acid, ester 1 was obtained by methods
analogous to those described in Example 173, Steps 1-4.

Step 2
Ester 1 was converted to nitrile 3 as described in Example 171, Steps 1-3.

Step 3

To a solution of 314 mg (0.83 mmol) of nitrile 2 in 5.0 mL of THF at room
temperature was added 0.25 mL (0.83 mmol) of Ti(OPr-i)4, followed by slow addition
of ethylmagnesium bromide. The mixture was stirred for 30 min and then 0.316 mL
(2.5 mmol) of boron trifluoride etherate was added. The mixture was stirred for 30
min, quenched with 1 M NaOH, extracted with EtOAc, dried over Na,SOy, and
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taken up in 1 N NaOH, extracted with DCM and AcCEt,
dri ed over sodiumsulfate and concentrated. The
WO e®smesa4q 3. 46 g) and sodiumsul fate (17 g) i nP@CES7020@0191

m) were 5 treated with AcOH (1.7 nL) followed by
sodium triacet oxyborohydride (3.47 g, 16.8 mvol), and
the reaction was stirred ovi8hight at RT. The crude
product was diluted wth water and 1 N NaCH,

conc@ttdtédt qthewiek It ueChvag pdrifiedBg prep. BOC q4e% EtDAcin hexane as

s 4 o DA o PEBRA bV Pk S SR B e
DCMto DCI\/!ACOEt 85:15) to provide 2.56 g (68% of

t hi enyl pi peridine 10 ester. Step 4: The
Stegﬂhl enyl pi peridine ester product of Step 3 was

AP & Wfaf SlichraBIERINE 3. 207G S 1ok ehpiperiging-1-

carbcﬂ’fyl &Hoﬁdén@HemUo? JtricthivizgniNe @dngy eigoaf/ DMAR JrpR pﬂll: af D@M was

stlrreq;lg@%g;glga% I?agnogntstog%ﬁ%plpgpﬁimylﬂ 5@arg>8nyljcwgrgie7
trlethglémlﬁ%ndbl‘al@\ﬁ \Wbre édéﬂd aﬁd 1Re hﬁiktule Was Kedtéd Eop adothibr
1 H, 3.30-3.70 (m 3H), 3.18

overridft Oderlfpd a6 A 5 @eél@d tdbt., ThedRatiivn ehixturéivas cooled, diluted
1°40-1.80 (m 6H), 1.20-1.40 (m 4H), 1.08 (m 1 H),

with %K@'vﬁﬁr”éd(\ﬂhh 250 NAHED,( a‘me&ov&r N éNbe\/a'ééPatéé%rhe

OW ng procedures simlar to hose in Exa
product vast prrifiashipy prefs TILEC Taibgd % MeQkt s REbpas é@lveggo furnish 22

005/ 0 / af

mo of SRR s B2 oUBEk TR R LA AR TR B wie

§ 7.78 (OHAQ, 3282Hz)5730 @H, d, 9=8.2 Hz), & .46-7.3N(3H, m), 7.01 (1H, t, J=8.2
Hz), 5.10 (1H, br), 3.77 (2H, m), 3.47 (1H, m), 3.12 (1H, m), 2.44 (6H, m), 2.26-2.10
(3H, ser. m.), 1.92-1.15 (15H, ser. m.), 0.08 (2H, m), 0.50 (1H, m).



\01 """, 0 179-B,,, OuN""OH 511.1; 4.57 S,, NO WO
2005/ 028440 PCT/ US2004/ 030191 -183 Exanple 180: Br N
WEOOs0E4ampl e 173, Steps 1-4 0 Exanple 171, N-PCXDOR®04/030191

Steps 1-3 A 1 1. Ti(OPr-i)4 2. EtMgBr 3. BF3.CEt2 C
3C N d N) F~~."0., OIl I i S02 HN Et3N, DVAP,
DCM 60 CO 4 05 Step 1-%B&~ting from

6- bronopicolinic acid, ester 1 was obtained by nethods

Exaraphl 08pus to those described in Exanple 173, Steps

1-4. d 2
0 T N O
P l OH — - AP SN, AOH
B N Br 2 B NP ) Q
1 Ar=3-flucrophenyl 2
TMSOTF C'OS‘Q—CI Ar\“'(Nj"w OTMS
A TN Ty
EtsN H 0s
DCM, EtsN
3
4

(0]
Cl<__.0 O )\\N
\ O OTMS Ar O, OH \f A o, O O\

AN TN c T Q
RO N BN
5 9
" )
a al 6 Pyr Cl
5
Step 1

To 40.0 mL of a 2.5 M solution of butyl lithium in hexanes (100 mmol) was

added at -78°C a solution of 23.6 g (100 mmol) of 2,6-dibromopyridine in 50.0 mL of

THF, followed by drop-wise addition of 7.0 mL of cyclobutanone. The reaction was

10  quenched with NaHCO; (sat), extracted with EtOAc, dried and concentrated to furnish

19.3 g. of alcohol 1.

Step 2
Alcohol 2 was obtained from alcohol 1 according to the method described in
15  Example 173, Step 3

Step 3
To a solution of 1.4 g (5.62 mmol) of alcohol 2 in 30 ml DCM was added 2.4

mL (16.8 mmol) of triethylamine and 1.87 g (8.42 mmol) of
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Step 2 10 Ester 1 was converted to nitrile 3 as
described in Exanple 171, Steps 1-3. Step 3 To a
w@etoan2sam of 314 nmg (0.83 mmol ) of nitrile 2 i PCBHUS20M030191

of THE at room tenperature was added 0.25 niL (0.83

mmol) of Ti(OPr-i)4, followed by slow addition 15 of

et hyl magnesi um bromi de. The 18Bxture was stirred for 30

mn and then 0.316 nL (2.5 nmmol) of boron trifluoride
trimethylsihdiriluomenettidadsulidreatei Thermixtae was stiedd for 1 Bquashed with

sat. @%Flg&%osgp ﬁé(?%Zséﬁda (gzjb@%r}(%étga ?urnlsh 2% g o?TMS ether 3.

PCT/ US2004/ 030191 -184 concentrated. The resi due was
purified by prep. TLC (40% Et OAc i n hexane as
Stepsd| vent) to furnish 64 ng of anine 3, LCMS mz =

LR v o 08 g ] TRV B 4500l P25 o

4-chlom-ben¥denesulfmyl dhloridelinrd.0 ofilL. bf DﬂNhW%m\ddEdiO.@ mLaf of

et AT T bre b alrartvr6Pt AT DA Shwashed with
sat. NaHEdW | B8 6fyais! p AR wWaR! dicaislas M%@GMdTbéﬁé!érﬁré%@a The

heat ed for anot her overni ght period at 60C in a
residsigavasipiifird byrrbrareaiograpnyvising i %es E€QArda heranes g solvent to

th sat. NaHCO3, dried over
furm%\’r&%%b&rﬁ%%lﬁﬁ@%ﬂﬁ& O

nd evaporate The product was purified by

prep. TLC using 6% I\/le()—lin DCM as sol vent to furnish
Ste nmg of product. LCMS mz 603.3, ret. time 4.78 mn.
NVR (CDCl 3 400 MHz) 8 7.78 (2H, d, J=8.2 Hz), 7.50

( 24r|m|idure3 68260 HiQ go 124ﬁm7)l)3cﬁ’ sﬁxﬁMylémbdeﬁ W—% Olmbof bCM was
treat%i wnt@ 11721 r(ng qu‘| teﬁl;nmcgl (ZZ "/Q%MCP@A (c2a2@_62f mmol)wé\‘((tgn-n h of stirring,

e Sy T g8 %, 13 xR o 70 mo

of sodimhiesulfate in 10BLil. ofBvaterBiThe. or@aﬂWS!h‘é‘seENSNsépéraied from the

aquegf%%hgg’glangtwashed' W|tf1| Waﬂ@ﬁ%’lt fb\r rms% 2%0 mg of sulfohamide 5.

Step 6
TMS group of sulfonamide 5 was cleaved according to the method of Example

1, Step 3(b).

Step 7
To a mixture of 0.1 mL of 20% phosgene/toluene solution and 0.5 mL of DCM

at 0°C was added a solution of 41 mg (0.1 mmol) of alcohol 6 and 25 L of pyridine in

0.5 mL of DCM. The mixture was stirred for 1 h and treated with a solution of 67 mg
(0.4 mmol) of 4-piperidinopiperidine. The mixture was stirred for 1 h, diluted with
DCM, and washed with sat. NaHCOjs. The product was isolated chromatographically
(prep. TLC) using 5% of MeOH in DCM as solvent to furnish 21 mg of
cyclobutylcarbamate 7. LCMS m/z = 618.3, ret.time 3.92 min.



cs4/\V AAF'N RS C OIMBS 55 CHi TBAF S Cl 6
Cl Cl'r-0 CI HNOL Pyr CI MCPBA 7 Step 1 To 40.0 niL
W®@0008/0284%0 M sol uti on of butyl lithiumin hexaneGT/{304/030191
nmmol ) was added at -78C a solution of 23.6 g (100
mol ) of 2, 6-di bronopyridine_in 50.0 nL of THF,
foll owed by drop-w se additim of 7.0 nL of
cycl obut anone. The reacti on was 10 quenched with
Examdeid88: (sat), extracted with Et OAc, dried and
concentrated to furnish 19.3 g. of cohol 1. Step 2
Al cohol 2 was obtained from al coholﬁaccordi ng to the
nmet hod described in 1 anpl h tep 3 Step 3 To
a solution of 1.4 g«(5-§2 . noly al cohol 2 in 30 ni
DCM was added 2.4 || (§8 ) of triethylam ne and
1.87 g (8.42 mol ) Mt 2N~ 02S WD 2005/ 028440
PCT/ US2004/ 030191 - 186
trimethylsilyltrifluor t hanesul fonate. The m xture
was stirred for 1 h, washed with

O3
PhCH
N CHO ATSOZNHzl hCH3 N \N’S
L L cl
N N A
PhyPCHCOCH; o ores 1 A/PhMe
TBSO. CHO PhMelreflux  1ggq K\/u\ 1.NaHMDS 150 Zf\)\ 2. HCI/DCM
2. TBSCI
1 ) s
o S
OH o )LN/\\N
(Uj NaBH, (‘j )
L l3.7H20
m\\ N ,,ﬁo TBS  CeCla.7Hy m N S)TBS Im,CS/THF \Q N
N §02 EtOH/THF N () NS
N 2
: 4
)W: 5
cl © 6
cl L
nBuSnH/PhMe O TBAF/THF 0
.., OTBS .. _OH

7 , 9

e

o'pe .

Z 02 02
7

Cl

o, O
> ¥

O
J .
cl
Step 1

1-(tert-Butyl-dimethylsilyloxy)-cycloprpopanecarboxaldehyde was obtained as
described in J. Chem. Soc. Chem.Comm. 1985, (18), 1270-2, which is herein

incorporated by reference in its entirety. A solution of this aldehyde (5.6 g, 27.9 mmol)
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sat. NaHCQO3, dried over Na2SO4, and concentrated to

furnish 2.2 g of TM5 ether 3. Step 4 5 To a m xture of
wG@saeg4¢d. 5 nMmol ) of TMS ether 3 and 500 ngy (RCBUS004/030191

of 4-chl oro-benzenesulfinyl chloride in 5.0 nL of DCM

was added 0.5 nL of triethylam ne. The m xture was

stirred overnight, diluted-wi88h DCM and washed w th

sat. NaHCC3. The organi ¢ phase was dried over Na2SO4

in toliedeqB8¢AD) Wak edatdd@ith r1eﬁfipﬂéﬂyméﬁﬂfdrémﬂﬂehé-zpropanone (8.9
chromat ography using 10% of Et OAc in hexanes as .
g, 27s%|f%‘ﬁi), 3Bd the reagtiondnRixiye wWas Beated atirgllwsfardd . Altgrgpoling to
' e e\ P=Tag
ronP ey g0t Wiad B BhePlogil ot v
purifietiztyy civopBatogaphy @t silicagel (elating with rexainedtiQAd 812) to give 4.2

the. m xture di | ut.eq. wit f d
0 (53R RERKHIS Rod b pendii o Mtk epEh Dot 3697 (1, ), 6.30
i pogld1ate, 12el@H) my; 0085 1B ah), 3.89 (9HIENICO P(EHE8) IS (ES
(1H't§2 %?_atggd’ ?romst]%gp rgjaueoug@%ha%e an vvgsﬂed vvlt?ﬁ %at (ES)
m/e R Xo furnish 200 ng of sulfonanide 5. Step 6 20
TMS group of sul fonam de 5 was cl eaved according to
the nethod of Exanple 1, Step 3(b). Step 7 To a
Stepn2 xture of 0.1 nL of 20% phosgene/tol uene sol ution and

(o7 o e deone o1 Sikp 294> Gr g ARG THF 949 mL)
cool«%@‘ gﬂbaé:)gg:wﬁ%hﬁﬂw ?é‘gifwﬁ@y(h%l éw%%ql,l 1 F .3anr1]E, 6.r5ﬁﬂne%luene).

4- pi peri di nopi peridine. The m xture was stirred for 1
The readiiohuhidune wis sid@dd ab80°Gaiohdch,wicoledsfat -7 8RBHEBtheRteeated
product was isol ated chromatographically (prep. TLC)

with BongidreOTBSEN8.0y, 2O AfSIPIVERIF 8 Ul THmadurwas stirred
30 cycl obutyl car ba?at e 7. LC?/S n z (1:26618.’3, ret.tinme

at -78°©2om2 in. thée a0l (3 &etth GHoUSEsHIRERBMEGver U&7h. After quenching
Exanpl e 182: ClI ECHO "NJ Ar SO2NH2/ PhCH3 Ph3PCHCOCHS3

with $ESREHCINEMDEllead B Gebaltit EtO A8 Btidee b et N&EO Lhnd
concentrated to yield 5.89 g (95%) of 1-(tert-butyl-dimethyl-silanyloxy)-1-[3-(tert-
butyldimethylsilanyloxy)-buta-1,3-dienyl}-cyclopropane as an oil. '"H NMR (CDCI3 300
MHz) 66.00 (1H,d), 5.81 (1H.,d), 4.24 (2H, m), 1.02 (2H, m), 0.95 (9H,s), 0.75 (9H,s),
0.15 (6H, s), 0.11 (6H,s), MS (ES) m/e 368.7 (M)".

Step 3:
(a) 4-chloro-N-pyridin-3-ylmethylene-benzenesulfonamide:

To a solution of 3-pyridine-carboxaldehyde (2.6g, 24.2 mmol) and 4-
chlorobenzenesulfonamide (5.0 g, 26.0 mmol) in toluene was added powdered
molecular sieve 4A (2.5 g) and AMBERLYST H" (2.5 g). The reaction mixture was
heated in a Dean-Stark apparatus for 16 h. After cooling to room temperature, the
mixture was filtered through a pad of CELITE. The CELITE was washed with EtOAc,
and the filtrate was concentrated to give 6.4 g (94%) of the title product as a white
solid. "H NMR (CDCl3 300 MHz) 89.12 (1H, s), 9.06 (1H,s), 8.83 (1H,m), 8.28 (1H, m),
7.95 (2H, d), 7.55 (2H,d), 7.47 (1H,m), MS (ES) m/e 280.5 (M)".
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4 nBu3SnH Phive ci OTBS 7 C n Cl Step 1 5

1-(tert-Butyl -di nethyl silyl oxy)-cycl opr popanecar boxal d
webyde2saas obt ai ned as described in J. Chem BoODDS2004/030191

Chem Conm 1985, (18), 1270-2, which is herein _

i ncorporated by reference in its entirety. A solution

of this aldehyde (5.6 g, 27.189wmol) OH C OIBS 1.

A/ PhMe 1. NaHVDS TBSO, 2. HCI/DCM 2. TBSCI 5

I n(lﬂ;&l (EeR-Iutgl-dime tHYAASI kYo X)- @W&@%@-dlmethyl-sﬂanyloxy)
/U%f O /030191 188 in_toluene (65 tréated
cyclgpapyi AmIRyP- Rﬁﬂ?@ﬁ#&#bfﬁwl)dbﬁéﬁiptra eltord2,giibipyridinyl:

g, T@éxs%flm of thd ?EQ r%f??%fé r@ f@fﬁé %*b‘?n%ﬁng ‘j@@:@ﬁ%%o mL) was

roomte
addedwtﬁlemllfmamldagf Bée;m\’-&ec(4ﬂngl,e‘r6 Qanlmm anmtithehmixters wae heated at
urified chr omat ogr aphy over silica gel
90°G. éom:? RgAliet aoomgat@evmmnae@)tunedhgusmmt WS @eni@&M), and the
of a ketone product as an oil. 1H NVR (CDClI 3 300 MHz)
residb@. Was parified by chéorBatography owdr, snlﬂ:aZ@elE(Hlutmgwilh RExddEtOAC
9H, s),

M5 (ES
8:2) 13 tiv9 567 9 Bilhe) Orpe 51 prodtics 2o a 8okl E MR (G Qg MHz) 58.56
(1H, 9)f8 $B§H>Hldw a5 éﬂH dy- gé?e@d@hm%z 5&@5-?%%)2 (11 ?) €484 (1H,
m), ‘b%M i nmy) o2 L’rQr(éH moha Fetit.inp 1n85(-ﬂuﬁ83(1/bdz,a*n$,t0 BBQQHaS) 0.79

+ Wth a
(o, SERAb a2 B0 18 (2 AV fre s ROGARTSS ")
The m xture was stirred at -78C flgth ’I;f:(lgcran a|e|r12\rl1\l|eﬁg
19l P A B emeing-silarnip s hee tekromui-dddns hioro-
benz%tr@%uoﬁi@ezi 3y 6ltebiaRyefoARL2, STBIARIdiAYRE-rR: V1 ©!
1-1a erSp Lﬁ@nyof tbemdfnyanmle ah$tepdh (8.4[B-85@ntmol) in DCM (75 mL)

cooled to 0°C. was added slowly con. HC! (4.5 mL). The reaction mixture was stirred

at 0°C for 2h, then neutralized with sat NaHCO3, the aqueous and organic layers

separated, and the organic phase dried over Na,SO,4 and concentrated. The residue
was purified by chromatography over silica gel (eluting with hexane/EtOAc 7:3) to
give 3.4 g (77%) of the title product as a white solid. "H NMR (CDCl3 300 MHz) 88.62
(1H, m), 8.50 (1H, m), 7.80 (1H, m), 7.67 (2H, d), 7.48 (2H, d), 7.25 (1H, m), 4.99
(1H, dd), 4.00 (1H, m), 3.30 (1H, m), 2.56 (1H, m), 2.44 (1H, dd), 2.19 (1H, dd), 1.20-
0.92 (4H, m), 0.71 (9H, s), 0.06 (3H, s), 0.01 (6H, s), MS (ES) m/e 521 (M)".

Step 4: 6-[1-(tert-Butyl-dimethyl-silanyloxy)-cyclopropyi]-1 ~(4-chloro-
benzenesulfonyl)-1,2,3,4,5,6-hexahydro-[2,3"]bipyridinyl-4-ol:

To a solution of the ketone of Step 3 (3.41, 6.55 mmol) in a mixture of
EtOH=THF ( 100 mL. 1:1) was added CeCls*7H,0 (0.5 g, 13.2 mmol) followed by
NaBH, (2.7 g, 7.2 mmol). The cooling bath was removed and the reaction mixture
was stirred at room temperature for 1 h. The mixture was diluted with water, extracted
with EtOAc, dried over Na,SOy4, and concentrated. The residue was purified by
chromatography over silica gel (eluting with hexane-EtOAc 7:3) to give 1.7 g (50%) of
the title product as a solid. 'H NMR (CDCl3 300 MHz) 88.63 (1H, m), 8.45 (1H, m),
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but yl di met hyl si | anyl oxy) - but a- 1, 3-di enyl ] - cycl opr opane

as an oil. 1H NWR (CDCI3 300 MHz) 56.00 (1 H,d), 5.81
WO 20051028440 4. 24 (2H, m, 1.02 (2H, m, 0.95 (9HPGCHUSHIFE0191

(9H,s), 0.15 (6H, s), 0.11 (6H,s), M5 (ES) W 368.7

(M. 20 Step 3: (a)

4- chl oro- N- pyri di n- 3-yl met hyib8re- benzenesul f onami de:

To a solution of 3-pyridine-carboxal dehyde (2.6g, 24.2

7.91 gt bn)a?i<724(2Hc hll) of .60€Rkle dys1b6 mHmqu3(7'8 (Gkgdd363 05 (1H, br. s)

226 gy ot B0 el i A S 528,78 (e 0.71 (6, s),

003r(g|qc§) qwgl(qggz H{/QSQ@S(M)eat ed in a Dean-Stark apparatus
for er cooling to roomtenperature, the

m'xture was filtered through a pad of CELITE. The

St T8 R D 08 o o
cyclaprapyll i(¢-chioio-BenzehBIR{ORAYI132 3@5"6=héx5 dro-(1 H
(1 Hs 883(1Hn) g 28 (L H m, 30 7.95

[23ﬁzzpyrle5ny|*ﬂ -yhests 7.47 (1 Hm, M5 (ES) nmfe 280.5
( 'Wo a\égltg 5tfo§§‘é‘ft§%hol %?%tep? @_Ell %%2&%68 ?‘r%’n%il) i BPHF (20 mL) was

(tert
addeds1 rlzthyalcar@gnykili[rmdez@ﬁt@ Bug yT.10imeol)y bnd ithe myikixe was heated at

o P o O R CREIOAL R P o somen
was m‘érécgéap ahd(tﬁe%%lglrjneé/ﬁ#)plﬁﬂ’féed by Ohtd?hale)@ﬁadlgpo\iér)sm;ésgel (eluting
with %r}%éﬁﬁ\&ﬁ Kﬁ)go\%\ée .gag gﬁz)éﬁ the t:&g@rogldﬁt aﬁza golighs ﬂ-bNMR
(CDGPIDD ABHELoe 69 el L dﬁ@;s %bgr Lk BTCYER 79 (2H, a),

nd the residu
7.59 (;2H1; dr 7g29-7 (28 (mH mg) \61 991(11‘&)(@)041934)‘&0 (18t, 20), t4C63}l4\6¥) (1H m),

0.2 P B, 0 pelorh i 158 S b, A yon o

oo4HyM73 50 (2H, d), 5.12 (1 H, d), 4.84
Sﬁ ) @SXW%GQZB(W, 2(39 (1)H m, (2.34 (1)H, m,

185178(1H m, 0.86 (9H, s), 0.79 10 (9H s),

Step &: ‘59[1((2s:t§ -8 §@I-dﬁnetﬂyl19i Iéﬂﬁb‘xyﬂlycl%rggﬁ)] -1rlus-cﬁ ?’oﬁ"oé'

benzenpéu(foayt)gﬁmw 5¢8- hekhlyydm [z;egbmwbdmylcl opr opy! ] - 1- (
en esul

4-Tc &_ rﬁé} %’ ?‘é{ 8 rahydro-1
H'[A LBﬁ"H/? W)‘/Pf -gruityiig Ryddde &918&9 c% 89 jgarol) in toluene
(100 m)fmaw@j slowB a@oﬁhdﬁoﬁhe thr%irﬁ N&Bﬁ&é of 9@@/‘64 ﬁg g, 1.90

15 cooled to OC. was ad con.
mmOHL') a mixturecd delusnehibift UBR mIaSZér) pweea p@nod@ff&@r mittutes. Reflux

was SRRBENGS 4 2o 3 Do NG YRy pmovec
undeovmuumza(dﬂ,tmnbsmmwas rpamfldd bi]lwrole@tdg:af)hy\@ls'er silica gel
(elu’cn%bJ ed bé/%%&n?ﬂ())% a[) 0. g§ éfatbﬁt;ba(gefpgilﬁgas an oil. 'H
NMRgCUC% eooqlmqa @8568( Igs §1<A'I§|>' d Hjﬁ"@ §1%Pg!)373i%0¢¥g'§?) 7.80
(2H, 424, 2%§1H m)a,st %QH Hodm ), 3. 755(1 H1 rrH 2®Qi1 ﬁ59(6|-(, lg)—ljdf@ﬂﬁl) .89 (4H,
m), Oﬁﬂ@cﬁ 5. 9?@1* |T|'35 N%l(ér%) 5é7g§')€ 4H, ), 0.71 (gH
s), 0.06 (3H s), 0.01 (6H s), M5 (ES) V\e 521 (M.

t 4.
step 2t fH17(@ blosaryrnaanasuianydl-1 23 hexabyeiso @y Tinyridinyl-6-
yl]-cyt1&h diiol.

A solution of the silyl ether of Step 6 (79.2 mg, 1.56 mmol) in THF (20 mL) was
treated with TBAF (2.0 mmol, 2.0 mL, 1M in THF). After stirring for 2 h at room
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25 benzenes
ul fonyl)-1, 2, 3, 4,5, 6-hexahydro-[2, 3" ] bi pyridinyl -4-ol:
waeooa/ossabut i on of the ketone of Step 3 (3.41, BCBHBES2004/030191

mmol) in a mxture of EtOHTHF ( 100 nL. 1:1) was

added Ced 3. 7H20 (0.5 g, 13.2 mmol) followed by NaBH4

(2.7 g, 7.2 nmmol ). The coolil8d -bat h was renoved and

the reaction mxture was stirred at room tenperature
templegature fthe Hulverit mtas emaeddanditiedresidue was urifi @d‘blyaCt ed

R
7,
a whité (sbﬁé‘ ‘!H?NMR (@UG‘I 30 pro%)ﬁct 5k SO§7583()111—£HQN$RY§(%H ,7.80

0% of the t|
(2H, aa:ri;ﬁ@ (200dME 35 §8-166)(2.18,(1h), m)3 34D (1H,H), mzz(\m m), 1.97 (1H,

2844 US2004/ 1 9
. TSI e p2dgen. iU Dag #}s&iﬂ 7). (S ES) e
393 @), 3.05 (1 H br. s) 2.26-2.10 (3H, m), 1.90-1.80
(1 H, n) 1.70 (1 H m, 1.20-0.78 (4H, n) 0.71 (9H,
s), 0.03 (6H, s), M5 (ES) W 523 (M. 5 Step 5:
Steplgn dazol e- 1-carbot hioic acid
6-[1-(tert-butyl-dinethyl-silanyl oxy)-
dieopiiosipigt Pf stepd wak coovered tmtwititie nmln))oih nad a&cérdin@to Step 4

o DY i By AT ek o 1 i
(CDGI5130'®1FR/II€IZP68T178)(1Hlaﬁ1) a@de(d HL ndy, Blo2eay b:ﬂﬂy# ghi éﬁ'ﬂ ﬁ‘ﬁojr 30 (2H,

he m Xt ure was

d), 7. %@f(ﬂb‘x Meb. ﬂ HH mia 4r@@ﬁh10¢d)m4x181fﬂ'l Vb, BEA3 é6c(2l5|d m) 2.98

(11,2 BORORRTBOLE b 6,73 19, 59LYERL 1B A TRY S BB A o

(M)'.(eluting wth hexane/EtOAc 1:9) to give 1.2 g (52) of
the title product as a solid. 1H NMR (CDCI3 300 MHiz)
88.69 (1 Hn), 851 (L H n, 820 (1L H s), 7.91 (1
HFodewﬁw7 ro(c%Uuré@smllérﬁQtHo%@of % ﬁ%l '

95 egl QHI9 Coturds, Similar ke @xan?pl@gmb ?I@e &mﬁ’ou sin

Tablel% Qp(fqp@{edd) 2.57-2. 45 (3H n 2 17 2 14 (1 H,

, 1.29-0.88 (4H, ), 0.71 (9H, s), 0.04 (6H s), M5
(ES) me 633 (M}. Step 6:
6-[1-(tert-Butyl-dinet hyl Tables26/| oxy) - cycl opropyl ] -1-(

4- chi or o-
benzenesul fonyl)-1, 2,3, 4,5, 6- hexahydro [2 3 ]blpyrldln
yl . fefTuxi ng sof uti on of tri-m=putyitin

hydni 'I‘B?%” g, 2.80 Yiren tol uene Relention)| @faserve
added dNow yla solution of the thioim
5(1.19 g, 1490 mml) in a mxture of

ad-—of Qn m nllf es-.

nL, 2 4\ oVvet & pcl o Ot
cont i nUBHAF or 16h A cool to rgom Redper at urge0.3

the{sol vents @e vacuum and the
residue was puri r gnmat'sgyaphy over silijca gel

25 (eluting wWith ex EtOAc 1:1) tojgive 0.79 g
(8899 of the|title p ct as an oil. {1H NMR (dDCl 3
MHz) 88.68 (1 H My, 8.45 (1 H ny), 8.00 (1 H d),

w
o
o

7.78 (2H d)| 780 (gH d), 7.23 (1 H m, 485(1H
m, | 3.782-81 H, n) -1.45 ¢86H _m, [1.0 9 (4
m,|0.67 (9H (ga I (ES rr%e 507 I\/p'é’.063
30 btep 7: -S=

1-[ - (4-Chl of o- bé‘nzg Qulfonyl) 1, 2,3,4,5, 6-hexghydr o-
[2,8']bipyridinyl-6- @] cycl opr opanol| .

Cl




A solution of the silyl
nmol )
WQ2®5/028440L M in THF).

in THE

2005/ 028440 -
sol vent was renoved and the residue was purified by
chromat ogr aphy (eluting w tH9Bt-OAc) to give 54.4 ny

(20 nL) was

191

ether of Step 6 (79.2 ny,
treated with TBAF (2.0 mmol,

After stirring for 2 h apCT/US200¥430191

PCT/ US2004/ 030191 t enper at ur e,

1.56

t he

(89% of the title conmpound as a white solid. 1 H NWR
(CDA 0 ,Mz) 58.75 H. s) 8.50 (I S) w. 8. 42 (T
H d ,E"%?'b?ie (2H, d), $.§%'6‘T . d), 7. 35""?“3"#!,0%][,0%56""9
5.18/ (1Ne. m)| 3.60 (1 H d), 2.23 (1 H, m:mel 1 (dMass
H 5 m, 1.80(1Hn) 148123(4H {]tég) 1H
n), —64=045 (3 ME—t \I:Q) i ot ef
The prd8dc® of s s W@N ol the2@Dtle| 549.3
conppund accoy ch of Exarrpl e 1, uging
4- pi peri di nopj the | ast stapes as the
am ne. 1H NVR 00 ) 88. 78(1 H n), 8|51 (1
H n, 8.02 ( .82 (2H m, 7.60 (2H, d),
7.30 (1 H m| H, : 4.65(1 H dd), 4.18 (1
H dd), 3.75-[3. (2H, m, 2 98 (1 H|m, 2.80-.080
(22H, mM, 0.72 (1 HC%w, 0.41-0.15 (2H m, Ms (ES) W
587. (M+. 15 Follow ng procedures sjmlar to tlhose
of Exa begy182, the cgnmpounds |n>{( e 2 re
prepargg Tabl e 26 2 arrpl en |on ngs'erve 5993
No. StructureT 82 A2| 64520.3 R| N ,,
OfN N OSzO|0 Q)’LSBO o ,» ~ O-NDOH2. 48506. 3 |; S:
0O
cl
182-E - 3.51 538.3
o, O _N
N N ‘
| = O=é=0£\c[)r
: OH
Cl
182-F 3.17 524,
F. \O o) D"'OH 4.3
| NIV
= 0=85=0 0
| i
Cl -
182-G O O/ 3.31 538.3
F. W “, O N
PN
N
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1) WO 2005/028440 -192 PCT/ US2004/ 030191

Exanpl eSt ruct ur eRet enti onCbserve No. Ti ned Mass m nut es
Wo2(oBk284) 182-C J 2.20549.3 ONJ \ ,.

-,, IMNNUS1004/030191

"ON O Cl 182-D N<02.94595.3 F\,. NJ,,~ ON.,)
0=S=0 '~ 0 | N 0C F 182-E
2193 -
Example Structure Retention | Observe
No. Time d Mass
(minutes)
182-H O l/\N></OH 2.94 505.3
F WSy, O N
Y YR -~
-~ 0=8=0 O
N i
Cl
1821 O 3.12 619.3
T YR
2 0=8=0 O
| i
Cl
182-J O 3.08 605.3
DN
N i
Cl
Example 183

Cl
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3.51538.3 ON\ , N ,/~ O=S=O0 OH N 182-FF,,Q,, O

N4O- 10H 3.17524.3 Y n O=SSEONn 182-GF\.L / O at™H
wW@28353848 N 0=S= OO0 N rli WO 2005/028440 -HOBUS2004/030191

PCT/ US2004/ 030191 Exanpl eStruct ur eRet enti onQbserve

No. Ti med Mass m nutes 182-H N~0 2.94595.3 J F ON NN

0=S=0 00 -194 -

Step 1: Carbonic acid 1-[1-(4-chloro-benzenesulfonyl)-5'-fluoro-1'-oxy-

1,2,3.4,5,6-hexahydro-[2,3"Tbipyridinyl-6-yl]-cyclopropyl ester 4-nitro-phenyl

ester

Carbonic acid 1-[1-(4-chloro-benzenesulfonyl)-5’-fluoro-1,2,3,4,5,6-hexahydro-
[2,3]bipyridyl-6-yl]-cyclopropyl ester-4-nitro-phenyl ester was obtained according to
Steps 1 to 6 in Example 182, using 5-fluoropyridin-3-carboxaldehyde as the starting
material. A solution of this carbonate (359 mg, 0.62 mmol) in DCM (2.02 mL) was
treated with a solution of MCPBA (168 mg, 0.75 mmol) in DCM (2.0 mL). After stirring
for 16 h at room temperature, the reaction mixture was washed with 10% NaHCOs,
dried over Na;SO,, and concentrated at reduced pressure. The residue was purified
by chromatography (eluting with EtOAc) to give 135 mg (37%) of the title compound.
'H NMR (CDCl3 300 MHz) §8.23 (2H, d), 8.17 (1H, s), 8.10 (1H, s), 7.80 (2H, d), 7.55
(3H, m), 7.45 (2H, d), 5.12 (1H, s), 4.79 (1H, s), 2.45-1.15 (6H, m), 1.05 (2H, m), 0.62
(2H, m), MS (ES) m/e 592 (M)".

Step 2: [1,4']Bipiperidinyl-1'-carboxylic acid 1-[1-(4-chloro-benzenesulfonyl)-5'-
fluoro-1'-oxy-1,2,3,4,5,6-hexahydro-[2,3']bipyridinyl-6-yl]-cyclopropyl ester

The product of Step 1 was converted to the title compound (i.e., Example 183)
according to Step 4 of Example 1, using 4-piperidinopiperidine at the last stages as
the amine. 'H NMR (CDCl; 300 MHz) 88.25 (1H, d), 8.06 (1H, s), 7.80 (2H, m), 7.50
(38H, m), 5.05 (1H, br. s), 4.85 (1H, m), 4.30-3.82 (2H, m), 3.00-1.00 (23H, m), 1.10-
0.30 (4H, m), MS (ES) m/e 620.2 (M)".

Following procedures similar to those of Example 183, the compound in Table
27 was prepared:
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182-JJ3.08605.3 N F ,~ J, ON ONN \, nE-
w@eEses440 0 N Exanple 183 F I ~ ,.~~NJ, O=S=Cr¢I/0510h4/030191

5 WD 2005/ 028440 PCT/ US2004/ 030191 -194 Step 1:

Carbonic acid 1-f

1- (4-chl oro- benzenesul f onyk 195'--f | uoro- 1' - oxy-

1,2,3,4,5, 6-hexahydro-f2,3" | bi pyridinyl-6-yll-cyclopro

pyl ester 4-nitro-phenyl TabpleR7

Example Structure Retention | Observe
No. Time d Mass
(minutes)

183-A O 3.06 554.3
\(j\\\ ’I//
A o=s= o

N
|

O-

Cl

Assay:
Gamma secretase activity was determined as described by Zhang et al.

(Biochemistry, 40 (16), 5049 -5055, 2001). Activity is expressed either as a percent
inhibition or as the concentration of compound producing 50% inhibition of enzyme
activity.
Reagents

Antibodies W02, G2-10, and G2-11 were obtained from Dr. Konrad Beyreuther
(University of Heidelberg, Heidelberg, Germany). W02 recognizes residues 5-8 of Ap
peptide, while G2-10 and G2-11 recognize the specific C-terminal structure of Ap 40
and Ad 42, respectively. Biotin-4G8 was purchased from Senetec (St. Louis, MO). All
tissue culture reagents used in this work were from Life Technologies, Inc., unless
otherwise specified. Pepstatin A was purchased from Roche Molecular Biochemicals;
DFK167 was from Enzyme Systems Products (Livermore, CA).

cDNA Constructs, Tissue Culture, and Cell Line Construction

The construct SPC99-Lon, which contains the first 18 residues and the C-
terminal 99 amino acids of APP carrying the London mutation, has been described
(Zhang, L., Song, L., and Parker, E. (1999) J. Biol. Chem. 274, 8966-8972). Upon
insertion into the membrane, the 17 amino acid signal peptide is processed, leaving

an additional leucine at the N-terminus of AB. SPC99-lon was cloned into the
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Car boni ¢ acid
1-[1-(4-chl oro-benzenesul fonyl)-5"-fluoro-1, 2, 3,4,5, 6-
wheoodhysdao- 5 [ 2, 3" ] bi pyridyl -6-yl]-cycl opr opyPCT/US2004/030191

ester-4-nitro-phenyl ester was obtained according to

Steps 1 to 6 in Exanple 182, using

5-fl uoropyri di n- 3- car boxal d&¥§cde as the starting

material. A solution of this carbonate (359 ng, 0.62
pcDNARTY vect@Qh(itogenndnd transfectedint@@98icels stahly transfected with

pconGler AR R &R ok s B Rl AL hfsfoctod cots
were Belddié @ iV'BaIbeREH'e tnvtifibd EWGIdB ksHa (DMENV) edpplediented with 10%

and concentrated at reduced pressure,

Na2SO4, ; .at The .
fetal bewingseryms 190 Lnfts@al- PEDIcHHR.oHRY GHaplgPIOBINER.mpA @AM zeocin,

ens SEETE b B GBS (9 s
indudérig1 ?Qg?xﬁréiﬁ@w g/ﬁ;i,o.dl)g/ﬂl tgﬁa(:gctﬂgg_r@l)r 1 2124Btl1_|©21bl,artblyzci)ng
condfigfied gedis ¥ a sandwigh imyaippassay aes $31qny o &f s Jones,
sostindi ERTIRENS Mleb ook

Me jom 2 3 4,5, 6- heiahydr 0-[2, 3" ] bi pyri di nyl -

a

U oI . Bl 20n o
cells azre petngated withep M phbrbiot d@pingristatai$3-agetate (PMA) and 1 M
i P e -
with Eblg?wsﬁh%-lﬁ%reﬂ)&agﬁegp?@ lndAarvSst88 it bubfer I corftdiining 20

1 H, 4.30-3.82 (2H, m, 3.00-1.00 (23H,
mM Hepes Snﬂ. icﬁ)?)zlﬁ) nifyl, sugr§eE 50 wi\/énk@,o? mid @DrTA»(c%vaﬁr%EA, and

ComBEAE A8, FUB A b [R50 B ol T £ pet

were-flE8h-fiGeEnein 2iquiediitrog2a Ghidosodeadlat -70 C before use.

To n‘%ﬁ?ﬁﬁ%@?}é%%%ﬁ@%@%@%@? e@l?ri I-DI-ILI e_rdgg('}'{\ar%ﬂys%d iq@ nitrogen
bomi&Bt 680 PSE e cell lysate was centrifuged at 1500g for 10 min to remove nuclei

and large cell debris. The supernatant was centrifuged at 100000g for 1 h. The
membrane pellet was resuspended in buffer A plus 0.5 M NaCl, and the membranes
were collected by centrifugation at 200000g for 1 h. The salt-washed membrane
pellet was washed again in buffer A and centrifuged at 100000g for 1 h. The final
membrane pellet was resuspended in a small volume of buffer A using a Teflon-glass
homogenizer. The protein concentration was determined, and membrane aliquots
were flash-frozen in liquid nitrogen and stored at -70 C.

»Secretase Reaction and AB Analysis

To measure psecretase activity, membranes were incubated at 37 C for 1 h in
50 L of buffer containing 20 mM Hepes (pH 7.0) and 2 mM EDTA. At the end of the
incubation, AP 40 and AB 42 were measured using an electrochemiluminescence
(ECL)-based immunoassay. Ap 40 was identified with antibody pairs TAG-G2-10 and
biotin-W02, while AB 42 was identified with TAG-G2-11 and biotin-4G8. The ECL
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Gamma secretase activity was determ ned as descri bed
by Zhang et al. (Biochemstry, 40 (16), 5049 -5055,
WQOdIN284Act i Vity i s expressed either as a per CRCIL/US2004/030191

inhibition or as the concentration of conpound

produci ng 50% i nhi bition of enzynme activity. 10

Reagents Anti bodi es W2, G2-190,- and G2-11 were

obtai ned fromDr. Konrad Beyreuther (University of
signale/vai@I‘rlmsglred—h"sidgIdneE@L—l@énnﬁnyhenN@GENhﬂgnniaheaal Inc.)

accordBigdiite Fanutaghiir Bbkeing T he et pteastied v thg means of
the dUplicA@ 672tr tphé’ai@@ﬁéééiﬁb%en% ! é&ﬁ@pdﬁﬁeﬁf?ﬁ%@ﬁk&kﬁ%cs of »

Senet ec Loui s 15 tissue c
secref@agaatlyltwsleacubed Weee cmﬂ(mm @sihg omoreithan five independent

unl ess otherw se specified.
menﬁ;iéﬁgg){%ﬂér%f%% pur chased from Roche Mol ecul ar
Bi Usihgrthe albdve d@E&ﬂ,&ﬁe\wmidmmSEﬁZEb@n@bsﬂezg Praduebss, 50-

o1, b BTb ROk 01 b e THE Sl T, s oo 101-

159, \MagAhwmt %m%dﬁméd)mt 1é<i3 mfﬁd\%% a@é tIBQAC‘I6ZB 164, 164A,

m nal 99 ami no aci ds carryin

1G4 AOAG 05 AL Ml XATEL 1O7Eh 1662GRb, 149, 16890, 170, 170A-

d 9 8
TORIEAPIANS, 750 Uy R B 5 At o002
to ab;:ugl; nal uMeﬂfhedtmmpomdB:efsEm#nples&‘ﬂBLgﬁE 697I’N,aﬁixﬁ’,t611m,a67AG,

oAt BB 6 A T R o AL 185180k e

161quwl16@qutson7mnw330%a A8k mfﬁ@wﬂ?m“ﬁs?@?wa and
s stabl'y transfected with BCIjNA /TR, which'is

173%?69W§éd05mwlﬂl*ié the rengs g& ekant(0-A002 to gbayt .OMbeuM.

o S5t ol 28y eyt oF LR PEREYR Bampgupas are

showrebalowbovi ne serum 100 units/nL penicillin, 100 g/ nL
streptomycin, 250 g/nL zeocin, 5 and 5 g/nL
blasticidin (Invit rogen) Col oni es were screened for
AS production by C99 ion with 0.1
g/ mL tetracycline foﬁGEZO 1a'(%?‘gr'fri\‘gﬁyzi ng
condi tioned media wit I$7aBsandvv| c¢@02Amunoassay (see
bel ow). One of the cl @9eR desi ed as pTRE. 15, was
used in these studies. 1r;brane'@?%%)arati on 10 C99
expression in cells wa3- [BGduced .002h 0.1 g/nL
tetracycline for 20 h. cells were pretreated wth
1 M phorbol 12-nyri st aﬁé aceté@%?’(PMA) and 1 M
brefeldin A (BFA) for 1536 h at 350(122 before harvesting.
The cells were washed times col d
phosphat e- buf f er ed salWBe‘\(PBS) QPR harvested in
buffer A containing 2 Hepes 7.5), 250 nM
sucrose, 50 mM KO, qn@lr@DTA ZOWEGTA, and 15
Conpl et e protease |nh|1f2'18tE)r t abl.@v37 (Roche Mol ecul ar
Bi ochem cal s). The celkegllets re flash-frozen in
liquid nitrogen and st Pt @ before use. To
make nenbranes, the cqlzhgywere rggupgpended in buffer A
and lysed in a nitrogen bonb at 600 psi. The cell
| ysate was centrifuged at 1500g for 10 mn to renove
Qéwmaﬁmaggggcél?fwgn d&;éﬁ {:éwpﬁgﬁ gﬁ%poerrrﬂz%‘}eaé}# th&%ompounds of

formula 1. For preparing pharmaceutical compositions from the compounds described

by this invention, inert, pharmaceutically acceptable carriers can be either solid or
liquid. Solid form preparations include powders, tablets, dispersible granules,
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20 nmenbrane pellet was resuspended in buffer A plus

0.5 M Nad, and the nenbranes were collected by
weenwsnfugat i on at 200000g for 1 h. The salt - wesTEes2004/030191

menbrane pellet was washed again in buffer A and

centrifuged at 100000g for 1 h. The final nenbrane

pel l et was resuspended in a1988wull volume of buffer A

usi ng a Tefl on-gl ass honogeni zer. The protein

capsQRBC eathdtt iapkd WspodRbess TRE powtikreBAE tablet hiayUss Somprised of
25 were flash-frozen in liquid nltrzﬁgn and stored at

from apoutb tg.abekt 86 pescertadtive somMPURR. Apdahle sole cawiars ase known

in thy B R g ot B LT St S R i dactose.
TablétsHpaworsacdchetshrEDTapsules caebentsedfag $elid dosageatarms, suitable
A3 40 and..AR d _usi .
for ol AgHRRENO, FxnlElc BEPRER R SPrsninblecaryorsan
methé&ds\esnasleativre gor varldusastinbssitioriaimay befeutid-ih(A.aBennaro (ed.),
Remgoby Henegob S e bR 00) ek Bt oo,
Eastggpsg%qwg,@g,owl -197 signal was measured using an
ECL-

_-MB i'nstrument. (I GEN International, Inc.) )
addauidifagn poeparations incidde selutions, ratispgosionsandremuliens. As an

exan?élg e Be niShtforlddw IR &F .\A%fter-é%%g%r"%l élﬁé{%ltes.o?%oens for parenteral

| p| I‘cale neasurenents I'n ea Xper
injectibrabaatditioatof swastenasarel gsaciftasifor dsal dohtionbesuspemsions and

confirned ing nore . than five I

S .ndependent 5 nmenbrane
emulsions, Lqyig #9?’“ PRyafings Wsaé@y € tSRE‘“E’Hﬁﬂ%ﬁénéﬁa'
admimisiaabas 1- 29, 31-33, 35-48, 50- 61, 63-67,67A-67BR

68,69, 71-74, 74A, 74B, 74C, 75, 76, 78-83, 85-99,101
1 mrggglmrepgggggong@wtap&mr idmiation gayiipgindespisitions and solids in

. . 164 -
powdfortR hich iy b& In R hingfii it Mehoride By fgcptable
carridr7 8AEh a$ ah ihed, caipBrksi@d gasaed. hitrbgemowed | C50 wit hin

D5 09081 2 St B apob PO Ubich 38 Mg TiBa g e convert
shortg7 Btord G8¥Y toAigiYd fériBhreafBidnSioBkither Bfal of paterteral

7BL,. 160B, 160K, 161, 161A, 161 E, 161 F, 173, 173A

admipistigtion Sxtichiligpid farmsdnciuesolutians, syseensiensend gmulsions.
173N kﬁ Hs{g LAt f
abouté&gﬁgg ? h’gbgt@@m&{tag@ bi%n%ﬂ ?ﬁﬁlgﬁgﬁg ?Sfrﬁ?/”y' The
transgiermeheorapositions wasriake thetompoefrateamse lotonsywaetasiotsand/or

emulé%_né%rgg%@ bé Ii'r) 86%('%%1'\% W%‘g%%&%t@ﬁbﬂhé’ Rifkrix or reservoir type
as are conventional in the art for this purpose.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active compound, e.g., an effective amount to achieve
the desired purpose.

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 0.01 mg to about 1000 mg, preferably from about 0.01 mg to
about 750 mg, more preferably from about 0.01 mg to about 500mg, and most
preferably from about 0.01 mg to about 250 mg, according to the particular
application.

The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
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173- A. 0007 173-C. 0018 173-E. 0027 173-J.0008 173-N.0024
30 Pharnmaceutical conpositions can conprise one or
wOorens/0zf44d he conmpounds of fornula |I. For prepe€T/Ii§004/030191
phar maceuti cal conpositions fromthe conmpounds
described by this invention, inert, pharmaceutically
acceptable carriers can be ¢pdher solid or [|iquid.
Solid form preparations include powders, tablets,
propéi" d‘tﬁ:%b%'r@ bfnéR fsrs Eéﬂlc\ﬁﬁr%@%ﬁ&?Wﬁhlﬂqﬁél&ﬂp@%@?&’ﬂgﬁor
Capsul es, cachets and suppositories powder s
convemanc@,ti ettetakdgily dosage maydee drwdefdr and gepiinistered iaperiions
t e conmpound. Suitable solid carriers
dunn§?@8§ﬁ§%§r9§gﬁ%%é art, e.g. magnesi um car bonate,
Wﬂ'gimhbtm&hmafratqaencpbtadmugslratum d)bhhemnpomadtﬁ ef the invention
cachet and c ed as, sol

on G RIS FRRTAL 0y ey B B o
the J@@%‘Mt%? tRé aRBAHIMRCAINidiISRCbNsideARGEabh Pactard &€ égea%dltlon and

hods of manufacture for vari ous conpositions na{
size @fdbﬁcpatlﬁnt\as walras seyesty pf thegympignem being{Eeaiad e i Yé’é93|

recomflePiEs e#n Sf{/?ﬁagg' rlagf?ﬁ‘?n £k 3739\2 adififistrati Eah Pé}gqéjﬁ?m about

ast on, ani orm preparation ude
0.04 suj/day mabow@%mgéday anndnerturfsmmmdeslsioaes 10

XGRS P R e R g SRS BRRBER Gty g specit

embadimBnesssiTerh dbvled ﬁfal‘iyf alesrAativass, mcﬁilfléaﬂdﬂsl abvariations thereof

suspensi ons. and enul si‘ons. quU|d ﬁ ﬁ ?g %IIOHS
will bﬁappar%r& to{bpsey ef @quueryo%l indheiagt Ak gugh alternatives
mod o AR PP I WIRRFE AP Sepo of the
presgrdwoiegntiosr m whi ch may be in conbination with a
phar maceutically acceptable carrier, such as an inert
conpressed gas, e.g. nitrogen. Al so included are solid
form preparations which are intended to be converted,
shortly before use, to liquid form preparations for
either oral or parenteral admnistration. Such |iquid
forms include solutions, suspensions and emul sions. 20
The conpounds of the invention may al so be deliverable
transdermal ly. The transdermal conpositions can take
the formof creans, |otions, aerosols and/or
enul sions and can be included in a transdermal patch
of the matrix or reservoir type as are conventiona
in the art for this purpose. Preferably, the
phar maceutical preparation is in a unit dosage form
In such 25 form the preparation is subdivided into
suitably sized unit doses containing appropriate
quantities of the active conpound, e.g., an effective
anount to achieve the desired purpose. The quantity
of active conpound in a unit dose of preparation nay
be varied or
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WH

ora

(A)

(B)

(©)

adjusted from about 0.01 ng to about 1000 ng,
preferably fromabout 0.01 ng to 30 about 750 ny, nore

preferably fromabout 0.01 ng to about 250 ng,
according to the particul ar appllcatlon The actua
dosage enpl oyed nay be var i €40 dependi ng upon the
r irenments of the patient and the severity of the
i treated. Determination of the WD
2005/ 028440 PCT/ US2004/ 030191 -199 proper dosage
reginmen for a particular situation is within the skil
of1.t he Aucompeund afdhedoineniae, the total daily dosage
may be divided and administered in portions during
the day as required. The anobunt and frequency of
adm ni stration of the compogdgds of the invention 5
and/ or the pharnaceutlcally acceptable salts thereof

will be regul at ed accqy |n gZhe judgnment of the
attending clinician conS| such Sactors as age,
condition and size of t pa Nent a§ wel | as severity
of the synptons belﬂ@BEre n&y cal recomrended
dai ly dosage reginen for Qr ni’étration can range
fromabout 0.04 ng/day to about 4000 ng/ day, in one
to four divided doses. 10 WR'l e the present invention
has been described in conjunction with the specific
odlng?ts set forth above, many alternatives,

Macesticalhsacerptable salt §ﬂ'¥a§6h@fr eger th@rppf wéhespipar ent
t RtibeeRcddd %ﬁ'l fh'%,r ro% &dnsiéﬁmggﬁv art. such

alternatives, tions a arlatlons are
||€i)endél@8t1b$1ﬂtatedanﬂh| n the spl rit and scope of the

5/ 440 200 WHAT |'S
AN %W’%“%%*'ﬁ&@dxﬁﬁ ‘}?ﬁ%dg'g‘?‘ f%PHB?'a 5R3")20F
O30 uRsusﬁm;tﬁeB@t@r@@w%dor a pharmaceutical l'y
ta | t | ter thegeof, wh
(55 PétSTo8 R b3l ik orrarpot Reioseingy of - ( 1)
Ulﬁ‘ézu@%blefcté@ﬁoﬁfbﬂe r%g (cBhsRlity ofubstituted wth one

or m)re R5 groups; unsubséltut ed heteroaryl; and
( 3 he@éibar yl substltut ed wth one or nore R5 groups,

(2) -XC(O)Y;

()  -(C4-Ce)alkylene-XC(O)Y;

4) -(Co-Cs)aIkylene-(Cg~Ce)cycIoaIkylene-(Co-Ce)aIkerne-XC(O)Y;
(6) aryl;

(6)  aryl substituted with one or more R® groups;

(7)  heteroaryl;

(8)  heteroaryl substituted with one or more R® groups;

(9)  cycloalkylene-X-C(O)-Y;

(10) —CH3-X-C(O)-NR%-Y:

(11) —CH2-X-C(0)-Y: and

(12) —CHy-X-C(O)-NR.Y,

Each R%is independently selected from the group consisting of:
(1 K

(2) alkyl;

(3) -OH;
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(B) R is selected fromthe group consisting of: (1)
al kyl; 15 (2) -XC(OY; (3) -(GC-Co6)al kyl ene-XC(OY,

W@ 2005/028440 PCT/US2004/030191

(D)

(E)

(F)

(G)

- (Co- C6) al kyl ene- ( C3- C6) cycl oal kyl ene- ( Co- C6) al kyl ene-
XC(OY; (5) aryl; (6) aryl substituted with one or
more R5 groups; 20 (7) het@ddaryl; (8) heteroaryl
substituted with one or nore R5 groups; (9)
cyé) oal OalkyE- X- C(O) -Y; (10) -CH2-X-C( O -NR3-Y; (11)
le% éﬂ@ Y; and 25 (12) -CH2-X-C(O-NR3-Y, (O
i ndependently selected fromthe group
c 6 |stA regl;of - (1) H (2) alkyl; (3) -O4 WO
§g44o -201 ,.5 10(D) 15(E 20 25 30(F)
BA70ish )z, 499€theriithithe ring)casegn atomdp whidyftis shown
(7) th t n r
St om G e foFda L OGRS cattich B RE(GF] WRR the proviso
dﬁf i neshat whebanys agirseger gl@(&@r thawh1t fat st rame\nas*bonyl group is
t hat er_ greate t an 1, at npbst one
car bon EB(??(]){ ﬁtﬁg”lngs g&mi%fﬁ I’I ng shovvn in
f ¢8jul ahdlo, (8) halo, Each R3A and R3B i s i ndependently
consi sting o 1) H and (2)

t h
aﬁ:l_t@ﬁ ﬁ‘gﬁ o elﬁgrﬁgéﬁ@wlsswlé@ﬁeéofmméhegr@Jrgf:@anstmg of:
C@Mpi StH; ﬂéhcpf (1) hal o;

(2) alkyl;

R%is independently selected from the group consisting of:
(1)  halo;

(2) -CFj;

(3) -OH;

(4) -O-alkyl;

(6)  -OCFs3;

(6) -CN;

(7) -NHy;

(8)  -C(O):alkyl;

(9) -C(ONR°R’:

(10) -alkylene-NR°R:

(11) -NR°C(O)alkyl;

(12) -NR®C(O)aryl:;

(13)  -NR°C(O)heteroaryl; and

(14) -NR°C(O)NR°R’:

X'is selected from the group consisting of:
(1) -0

(2)  -NH-;

(3)  -N-alkyl; and

(4) -O-alkylene;

Y is selected from the group consisting of:
(1) -NR°R”:

(2)  -N(R®*(CH.),NR°R” wherein b is 2-6:
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(2) -CF3; (3) -O4 (4) -O-alkyl; (5) -OCF3; (6)

_CN;

(7) -NH2; (8) -C(O2alkyl; (9) -C(O NR6R7;

W@ 1@p/028akkyl ene- NR6R7; (11) -NR6C(O al kyl ;  (H)/US2004/030191

- NR6C(
- NR6C(
of : (

Qaryl; (13) -NR6C(O heteroaryl; and (14)
O NR6R7; X is selected fromthe group consisting
1) -0-; (2) -NH; (3)y208-alkyl; and (4)

-0-alkylene; (G Y is selected fromthe group
col®i stumgphstituted Bryk NR6R7; (2) - N(R3) ( CH2) bNR6R7

wh r)ei(

(1¢6)
(6)
(7)
(8)
9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)

i,S.2-.6: 2005/ 028440 - 202 5 10 15 20 (3)
Qa‘gs"t%“g”t?%“v&?@f‘wifa) (10) (11) (12) (13)

-alkyl;

-cycloalkyl,

unsubstituted arylalkyl;
unsubstituted arylcycloalkyl;
unsubstituted heteroarylalkyl;
unsubstituted heteroaryicycloalkyl;
unsubstituted arylheterocycloalkyi;
substituted aryl;

substituted heteroaryl;

substituted arylalkyl;

substituted arylcycloalkyt;

_ substituted heteroarylalkyl;

substituted heteroarylcycloalkyl; and
substituted arylheterocycloalkyl;
substituted heterocycloalkyl alkyl;
unsubstituted heteroaryl alkyl;
unsubstituted aryl alkyl heterocycloalkyl;
unsubstituted heterocycloalkyl; and
unsubstituted cycloalkyl,

wherein the aryl moiety in said substituted groups (12), (14), (15), (18), and (21) of

said Y group, and the heteroaryl moiety in said substituted groups (13), (16), (17) and

(20) of said Y group, are substituted with one or more substituents independently

selected from the group consisting of:

(a)
(b)
(c)
(d)
(e)
()
(9)
(h)

halo;
-CF3;
—-OH;

-O-alkyl;
-OCF3;

-CN;
-NHy;

-C(O)x(C4-Cp)alkyl;



(15) (16) (17) (18) (19) (20) (21) (22) (23

unsubstituted aryl; unsubstituted heteroaryl;

WO 20089284406 cycl oal kyl , unsubstituted aryl al kyl PCT/US2004/030191
unsubstituted aryl cycl oal kyl; unsubstituted
heteroaryl al kyl ; unsubstituted heteroaryl cycl oal kyl ;

unsubstituted aryl heterocyel20dlkyl; substituted aryl;
substi t %eg het eroaryl; substituted aryl al kyl;
() sueHOINER'BG aryl cycl oal kyl ;  substituted
. hetar | al kyl:es-substituted heteroaryl cycl oal kyl ;
) an"&81'§f§%‘fﬁ?ﬁ%{'é‘ﬂ? yl het erocycl oal kyl; substituted
(k) heﬂ\@[@p}(@c}émﬂk kyl al kyl; unsubstituted heteroaryl
nsubstituted aryl al kyl heterocycl oal kyl ;

al kylg
(1) un@tﬁxé:t(p%&)’é'd het erocycl oal kyl ; and unsubstituted
5 N[z S2004/ 030191 wherein the aryl noiety
(m) ins ébét%égfﬁ—rgyed groups (12), (14), (15, (18), and
(n) (2NR'&(O)NR’R yangt oup, and the heteroaryl noiety in
(©) Saél Isubstitut ed groups (13), (16), (17) and 25 (20)
of "sald Y group, are substituted with one or nore
substituents independently selected fromthe group

orY fsggcgjiaciftyip?gorgftﬁe 5‘?‘311;? ggr?éistirggbz)f:_ 3 (e) -Od 30 (d)
S R, R (RO (R
FYS\N/\/ \N/\/ \N/\/\| \N/\/\I
o U U e U
10 ) d ) (f) ’

fvfg (Ra)r (Ra)r
N
Nkﬁ\ (R0, {fi N':\ﬁ\ cfj\ /(CF\*iz)o-z
(R'9)
N

N
> O
L/ NGOG
° (R'0) (R),
OO

) , and (k) .
15
(H) R°and R are independently selected from the group consisting of:
(1 H
(2)  alkyl;

(3) alkyl substituted with 1 to 4 hydroxy groups, with the proviso that one of the
20 hydroxy groups are bonded to a carbon to which a nitrogen is also bonded:

(4) cycloalkyl;

(5) arylalkyl;

(6)  heteroarylalkyl;

(7)
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20

25

(e) -OCF3; (f) -CN;  (g) -NH2; (h) _
-C(0) 2(Gi-08)al kyl : WD 2005/ 028440 - 203 (i)

WO GOpMRER ; (j) -(C -C6)al kyl ene-NR 6R ;  ( K)PCT/US2004/030191

(1)

()

-NR6C(O)al kyl; (1) -NR6C(Oaryl; 5 (m -NR

6C(O heteroaryl; (n) -NR6C(O NR6R7; and (o) alkyl,
or Yis selected fromthe g6dp consisting of: 10
(R8)r N1 (R1) P (g0 (R8)r » (RIOO)P ~N/ U ,
and (d) (k) (e) (RL0) P PCT/ USgQ§4/ 030191 (R8)r (i)
N(C12)0-2 zZz 15 (H R6 apd R”/?/e i ndependent |y

sel ected fromthe group sisting of: (1)H (2)alkyl;
(3) al kyl substituted th tqvd 9hydroxy groups, with
the proviso that one of "the hydrRoxy groups are
bonded to a carbon to which &@)itrogen is al so bonded;

(8)
(R%)s

(b) ; and
(9)  heterocycloalkyl,

Each R%is independently selected from the group consisting of:

(1 H

(2) alkyl;

(3)  alkyl substituted with 1 to 4 hydroxy groups;
4) aryl

(5) —OH;

(6) -o-alkyl;

(7) -C(O)O-alkyl;
(8) if ris greater than 1, at least two R® groups, together with the ring

carbon atom or atoms to which they are attached define a ring, wherein
one or more carbon atoms of said ring may be replaced independently
of each other by —O- or -C(O)O-, and said ring may be substituted with
1 to 4 hydroxy groups,

Each R%is independently selected from the group consisting of:

(1 H;

(2) alkyl;

(3)  alkyl substituted with 1 to 4 hydroxy groups;

(4)  cycloalkyl;

(5)  cycloalkyl substituted with 1 to 4 hydroxy groups;

(6) arylalkyl;

(7)  heteroarylalkyl;

8)  -C(O)O-alkyl;

(9)  alkylene-O-alkylene-OH;
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; X I al kyl ;
4) cycloal kyl; (5) arylalkyl; (6) het eroary.
E?) WD 2005/028440 11 R9 (8) (R8), ~NRO (b) ; and
weEFansE004/ 030191 (9) heterocycl oal kyl, 5(1) BROI/1S{083/030191
20 25 Each R8 is independently selected fromthe group

consisting of: (1) H (2) alkyl; (3) alkyl .
substituted with 1 to 4 hyd%@ﬁy groups; (4) aryl; (5

o8y oA ket ot Rl oget nr i
B A e R
at(dés omsuhpifutachigetergatyt r epl acgdsiairlgefiteﬂge%;ybeof
SOER PR =Bt Lo e Bl Fo' e
o et i O 1t o4 hydr oy
g}(z)ﬂ)psl;fx’d@%’?h‘é%%??'?%ycl oal kyl substituted with 1 to
(K) 4 EasirRRYs tHaRpRhden® KhRlkd frofEine" $B0Y ' Bh&kting of:
(1) H;and
(2)  alkyl,
L Ris selected from the group consisting of:

(1) unsubstituted aryl;

(2)  substituted aryl;

(38)  unsubstituted heteroaryl,

4) alkyl;

(5)  cycloalkyl;

(6)  unsubstituted arylalkyl;

(7)  unsubstituted arylcycloalkyl,

(8)  unsubstituted heteroarylalkyl;

(9)  unsubstituted heteroarylcycloalkyl;

(10)  unsubstituted arylheterocycloalkyi;

(11) alkoxyalkyl;

(12)  substituted heteroaryl;

(13) substituted arylalkyl;

(14)  substituted arylcycloalky!;

(15) substituted heteroarylalkyl; and

(16) substituted arylheterocycloalkyl,

wherein the aryl moiety in said substituted groups (2), (13), (14) and (16) of said R""
group, and the heteroaryl moiety in said substituted groups (12) and (15) of said R"’
group, are substituted with one or more substituents independently selected from the
group consisting of:

(@) halo;

(b) -CF3;

(c) -OH;
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-C(O O al kyl; al kylene-O al kylene-O H; WO

2005/ 028440 -205 (10) aryl substituted wth one or
wWOoree0s/0B84@r oups; (11) heteroaryl substituted weTUs2ve4/030191

or nore R5 groups; (12) unsubstituted heteroaryl;

(13) unsubstituted aryl; 5 (14) -al kylene-C(O O al kyl;

and (15) hydroxyal kyl - O al®Rgb6,- 10 15 20 25

unsubstituted aryl; substituted aryl; unsubstituted

het er oagdyl , -Gblkyl;; cycloal kyl; unsubstituted

aryl al kyl ; unsubstituted aryl cycl oal kyl ,

unsubst&ler)ut e't@(ﬁFaQ;eroaryl al kyl; unsubstituted

het eroa{gyl cyggal kyl;  unsubstituted

aryl heterocycl oal kyl ; al koxyal kyl ; substituted

het er oafgyl ; -NHdstituted arylal kyl; substituted

aryl cyc),Qal kyl t\i 4 ut ed heteroaryl al kyl ; and
subst i t{ﬁged 'ﬁ#(ﬁ)%@#g(?@@ ¥{’oal kyl, wherein the aryl
noi ety (in saiGICINRSRIt uted groups (2), (13), (14) and

(16) of said R11 roup, angd the heteroaryl noiety in
sai-d su%ktitﬁ@@@@@@qbwsge@i&)%nd (15) of said RL1 30

group, g(ze S qd(béé With one or nore substituents
i ndependent|y sel ecte ‘fromthe group consisting of:
(a) hal® (HRGEBarylc) -OH PCT/ US2004/ 030191

E;Q]S?g?ﬁ’@éoo?\ﬁéwﬂs{%w;ya“%el ected fromthe group
(n)  -NR°C(O)NR°R’;

(M) (1) mis0to 3, and if mis greater than 1, m moieties can be the same or

different from one another;

(2) nis 0 to 3, and if n is greater than 1, n moieties can be the same or
different from one another;

(3) ois 0 to 3, and if o is greater than 1, o moieties can be the same or
different from one another;
such that m+n+ois 1, 2, 3 or 4,
(N) pis0to4, and if greater than 1, p moieties can be the same or different from
one another,;
(O) ris 0to4, and if greater than 1, r moieties can be the same or different from
one another;
(P) sisOto 3, and if greater than 1, s moieties can be the same or different from
one another; and
(Q) Zis selected from the group consisting of:

(1)  unsubstituted heterocycloalkyl;

(2)  substituted heterocycloalkyl;

(3)  -NHg;

(4)  -NH(alkyl);

(5)  -N(alkyl)2 wherein each alky! is the same or different;

(6) -NH(unsubstituted cycloalkyl);

(7)  -NH( substituted cycloalkyl);

(8)  -N(alkyl)(unsubstituted cycloalkyl);

(9)  -N(alkyl)(substituted cycloalkyl);
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(1)H and (2)alkyl, (L)R11 is selected fromthe group

consi sting of: WD 2005/ 028440 PCT/ US2004/ 030191 - 206
w®2m8/0¢sdy0 - 0- al kyl;  (e) -OCF3; (f) -CN,  (g)PCEMBR2004/030191

(h) -O2(Cl-CB)al kyl; (i) -C(ONR6R ; 0)

-(C1-C6) al kyl ene-NR6R ; (k) -NR6C(O al kyl; (1)

-NR6C(OQ aryl; (m -NR 6C(OrRéFeroaryl; and (n)

-NR6C(O NR6R7; (M (1) mis Oto 3, and if mis

gr @8 er-NH@nstbstituteoi aa’raﬂlqss);can be the sane or

different, fr ean er; (2) nis O0Oto 3, and if n
i (‘1a$ Pﬁ%‘#u{fe ties can be the same or 15

d| 1f2re.Na[k rgﬂ“another (3) ois Oto 3, andif o
(f ?eat ér ?Q(Q 9)o noi eti es can be the sane or

duﬁ‘lgéraNH(ﬂﬂénb%tﬁute&#mtﬁ@Cycwl)u hat mento is 1. 2, 3
or (i) (Nt @ubSiiBidePrédrordfiddyageater than 1 p

e Samne “or erent from 20 one
an(dﬁmer—;N(emyl)(unsab@tmtedﬂfhemn@bydoagk)d)ater than 1, r

di f f f
andBher NGBS Retn i oaRY oot e than L.
age ([4 Iewmaﬂs@l@stttbt%dsﬁ’ét@rdﬁran’(yf)f erent from one
and 25 is selected fromthe group

?&ﬁé%st1N’ﬁ'b(SHP3t'tQ§?%mt§&Qfﬁ{W{)ed het er ocycl oal kyl ;
kﬁ** M eﬁ%&% SRR ek e o
di @0pr -alkyM«w(wbbﬁtﬂedm@oalwn),oaI kyl):

(21)  -N(alkylalkylene-(unsubstituted cycloalkyl);

(22) -N(alkyl)alkylene-(substituted cycloalkyl);

(23) -NHalkylene-(unsubstituted heterocycloalkyl);

(24) -NHalkylene-(substituted heterocycloalkyl);

(25) -N(alkylalkylene-(unsubstituted heterocycloalkyl);

(26) -N(alkyl)alkylene~(substituted heterocycloalkyi);

(27) unsubstituted benzofused heterocycloalkyl; and

(28) substituted benzofused heterocycloalkyi;

(29) H;and

(30) —N(hydroxyalkyl),, wherein each alkyl may be the same or different,

wherein said substituted heterocycloalkyl moiety of substituents (2), (14), (16), (24),
(26) and (27) of group Z, and said substituted cycloalkyl moiety of substituents (7),
(9), (20) and (22) of group Z, and said substituted aryl moiety of substituent (11) of
group Z, and said substituted heteroaryl moiety of substituent (18) of group Z, are
substituted with 1 to 3 groups independently selected from the group consisting of:

(a) alkyt;
(b) -OH;
(c) -Oalkyl;

(d) -OC(O)alkyl;
(e) -OC(Ojaryl;
(f) -NHa;



-NH( substituted cycloal kyl); -N(al kyl) (unsubstituted

cycloal kyl); -N(al kyl)(substituted cycloal kyl); WO
wQeDS5Nh2281M40 PCT/ US2004/ 030191 -207 (10) PCT/US2004/030191

-NH(unsubstituted aral kyl); (11) -NH(substituted

aral kyl); (12) -N(al kyl) (aral kyl); (13)

-NH(unsubstituted heterocyel208 kyl); 5 (14)

-NH( substituted heterocycl oal kyl); (15)

- N( al ky{g) ( undNigiiiyi)it ed heterocycl oal kyl'), (16)

-N(al ky), ) (substituted heterocycloal kyl); (17),

- NH( unsdh’bst i ‘B\ﬂ?hﬁy héﬁﬁ‘lﬁ’%’ﬁ@;ﬁ%'ﬁ' ig 3t SaNﬂ(QfLﬁ%ﬂﬁ?TQ’lﬁk ed

het ero | KyINE ) -NH al kyl ene- (unsubstituted

51 Y NHSROIY

cycl oal Kyl ); al kyl ene- (substituted

cycl oal @iy1) ; -N@KyNOWDlkyll ) al kyl ene- (unsubstituted

cycl oal kyl); _ I_El @ - N(al kyl ) al kyl ene- (substituted
cycl oal (E(él ); N é )a Hal kyl ene- (unsubstit ut ed

het er ocfc| oalNGalkyl)C19)4r34) - NHal kyl ene- (substit ut ed

het er ocyc| oal - (25)
- N( al kyq)“i‘)al kﬁ(ﬁ"}é'—ké'finsubst i tuted heterocycl oal kyl);

(26) - Nmg! kyl(j(qj)lg |ene- (substituted heterocycloal kyl );
(27) unsubstituted benzofused heterocycl oal kyl ; and
(28) suiesti t 1 (EINbkhzof used het erocycl oal kyl; 20 (29)

H, and @20) _-CN ?(ﬁ(gfr%ﬂlt E<yl )2, wherein each al kyl may

be t he me or wherein said substituted
het er oclgg | oadG(D)Nifaikgl)ywbéresubath aillehisstheamé bé Hifferent;

16), (24), d (27) of Z, d said
Coosti (@ g@%%l&w b ety of substituents (7). 25
(9), (2@) ancikytehe-0fOJ0aNYI:Z, and said substituted

aryl nojety of supstituent (11) of group Z, and said
subst itk ed MEEEFBNEYI noiety of substituent (18) of

gr oup Qggarep r%'@(,)}tll uted with I to 3 groups

i ndependent |y se ed fromthe group consisting of:
30 (a) (&) kyl1,1-gtbylenedioxy{ c) - Cal kyl: (d)
-OC(O alkyl; . fe) -OC(OQaryl; (f) -NH2; WO
2005/ 028440 / US2004/ 030191
(x) heteroaryl; and

(y) -O-CH.CH,-O-wherein both oxygen atoms are bound to the same
carbon atom, and provided that the aryl and heteroaryl moieties of said
Z group are not substituted with said -O-CH,CH-O- group.

The compound of Claim 1 wherein:

(A) R'is aryl substituted with one or more R® groups;

(B) nisOor1andmis 1,2 or3such that m+n is 3;

(C) pisOor1;and

(D) R?is -XC(O)Y, -(C1-Ce)alkylene-XC(O)Y or -(Co-Cs)alkylene-(Cs-
Ce)cycloalkylene-(Co-Cg)alkylene-XC(Q)Y.

The compound of Claim 2 wherein:

(A) . R'is phenyl substituted with one or more R° groups; and
(B) nisOand mis 3.
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- 208 5 10 15 20 (Y) -NH(al kyl); -N(al kyl)2 wherein
each alkyl is the sane or different; -NHC(O al kyl;
WO Noalksghd C( O) al kyl ;  -NHC(O aryl; -N(al kyl ) GcCy/as3004/030191
-C(Qalkyl; -COQaryl; -C(ONH; -C(ONH(alkyl);
-C(O N(al kyl )2 wherein each alkyl is the sane or
different; -C(O 2alkyl; -aRR§l-ene-C(O) Qal kyl ;
pi peridinyl; pyrrolidinyl; 1,1-ethylenedioxy; aryl;
het eroaryl ; and - O- CH2CH2- O wher i n %6fM-Yoxygen at ons
arﬁ_I bound to the sanme carbon a}t.og d provided that
4. ¢ nhes9mparpd RECdaignl ywhatirR ds of Lsai d . 2vhareinpXand Y are as
definegt substituted with said -O CH2CH2-O group. 2. The
conpound of Claim1l wherein: (A) RL is aryl
substituted with one or nore R5 groups; 25 (B) nis O

5. orre S4B ok bR Lo el more

halo atom$.Co- C6) al kyl ene- ( C3-
C6) cycl oal kyl ene- ( Co- C6) al kyl ene- XC(O Y. 30 3. The
conpound of Claim2 wherein: (A Rl is phenyl

6. SUld bdrHpSEndVof CIARE1 Whdteine RS groups; and (B) nis
0 and mis 3. WO 2005/028440 PCT/US2Q04/030191 -209 I -
X&) O R/ is aryl substituted with one or more R groups;
(B) nisOor1andmis 1,2 or 3 such that m+n is 3;
(C) pisOort;
(D) R’is -XC(O)Y , -(C4-Cg)alkylene-XC(O)Y or -(Cq-Cg)alkylene-(Cs-
Ce)cycloalkylene-(Co-Cg)alkylene-XC(O)Y; '
(E) XisO;
(F) Yis=NR°R’; orY is selected from the group consisting of:

S R®), R%% (R (R
SSex fiw/ Y ;’iw/
> 1 s UL

© d (e) () '

Y

: (R®), (R
\N/\/ 10 ;‘ﬁ:N
(R™)p ’\J\ (R19)
. N7 A and N
@ K) m L/
;and

(G) R°and R are independently selected from the group consisting of: H,
methyl, ethyl, -(C3-Csg)cycloalkyl, -aryl(C+-Cg)alkyl, 4-pyridylmethyl, and

8
(R )l‘ (RB)S

é_(\ﬁl\ and %“Eﬂ'ﬂg

(a) (b)
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8.

4. The compound of Caiml, wherein R is , wherein X
and Y are as defined. 5. The conpound of Caim3

wob@se2834R1l i s phenyl substituted with one or P@F/ES2084/030191

hal o atons. 10 15 6. The conpound of C aim 1 wherein:
(A) RL is aryl substituted wth one or nore R5 groups;
(B) nis Oor 1 and mis 1-2400r 3 such that mtn is 3;
(© pisOorl; (D R2is -XC(OY,

-(Cl-Co) al kyl ene-XC(O Y or -(Co-C6)al kyl ene- (C3-

C6 c cl oal kyl ene kyl ene-XC(OY; (E) Xis G
( FYN&CPmPOUREef C'@énc% "?(’ﬁg@éﬂ ‘ected fromthe group

Xu sf;;;{ng,- ﬁenﬁg%béﬁﬁiédu\%?h §ﬁg‘<ﬁ£’5§c§hﬁﬁd 7 ;?)e -V

periﬁi@@la}fldsmlle@t ed fromthe group consisting of:

nmet -(C3-C8) cycl oal kyl
i ﬁ)uc@%@ﬁ‘g a<pyridyl methyl, and (Rr (R)s and
1 ~-N RO RO (a) Ré)b) WO 2005/ 028440 PCT/ US2004/ 030191

-210 7. 5The ound of O aim6 wherein: (A RLis
phenyl gubst \]ed wWith one or nore R5 groups; (B) n
is 0 an mll\/:%N

(a)

is a group of the formula:

;‘f (R®),

R9

(a1)
(D) said group
(R®)s

(b)

is a group of the formula:

, (R%)s
sz/ ;
N—R

(b1) ; and

(E) R"is selected from the group consisting of: -(C¢-Cg)alkyl, (C3-Cs)-
cycloalkyl, aryl, aryl(C+-Cg)alkyl and -(C-Cs)alkoxyalkyl.

The compound of Claim 7 wherein said R"" is selected from the group

consisting of. methyl, ethyl, cyclohexyl, phenyl, benzyl, —(CHz).phenyl, and
—CH2OCHj5.

9.

The compound of Claim 7 wherein R is phenyl substituted with one or more

halo atoms.



5 (C said group (Rr rll ~N,R9 (a) is a group of
the formula: N, RO (D) said group 10 (R8), K/ 'N-R9 (Db)
w0 g008/02840up of the formula: (bl) ; and (E) R' PGI/US2004/030191

sel ected fromthe group consisting of: -(d -C6)al kyl,
(C3-C8)- cycloal kyl, aryl, aryl (Cl-C6)al kyl and
- (C1- C6) al koxyal kyl . 15 8. -Phé -conpound of O aim 7
wherein said R11 is selected fromthe group

10. COTis 8dMPBUBH:of Chiny B.wigirgld R th@ﬁ'ﬁ&'bstlmlt@ilwth one or more
benzyl, -(CH2)2phenyl, and -

haloé’é?m%und of daim7 wherein Rl is phenyl substltut ed
with one or nore halo atons. WO 2005/ 028440
PCT/ US2004/ 030191 -211 10. The conpound of Claim8

11. whEheetompound qfidaip Gavharein Ve deleactdd om the group consisting of:
hal o atons. 11. The conpound of Claim®6 wherein Y is

sel ected fromthgf\(;rggbs consi stl of CHeS- (S)\CI—B N N
LyzCHS N | 5 i)' 0) "
L \
O

CH3
5 (i - G - (k)’ (I)
DN
N
N
O E \NA\ U
L/
(m) (0) - (p) °
N

S\ N
S
Ka) \/\OH d D

N
(r) .

10  12.  The compound of Claim 1 selected from a final compound of Examples 1-29,
31-33, 35-48, 50-61, 63-67,67A-67BR, 68,69, 71-74, 74A, 74B, 74C, 75, 76, 78-83,
85-99,101-159,159A, 159B, 160, 160A-160AA, 161, 161A-161G, 162, 162A, 162B,
164, 164A, 164B, 164C, 165-167, 167A, 167B, 167C, 168, 168A, 169, 169A-169D,
170, 170A-170AD, 171-173, 173A-173T, and 174.

15
13.  The compound of Claim 1 selected from a final compound of Examples 678,
67E, 67N, 67P, 67U, 67AG, 67AT, 67TAW, 67AY, 67BA, 67BD, 67BE, 67BG, 67BH,
67BL, 160B, 160K, 161, 161A, 161E, 161F, 173, 173A, 173B, 173C, 173E, 173G,
1731, 1734, 173K, 173L and 173N.

20
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NHNH\N NN N--\AN-j (0) " (p) ' s~ \N'--) and
(q OH 10 12. The conpound of Claim1l selected froma

wo powalo2saanpound of Exanpl es 1-29, 31-33, 35-4BCT/682004/030191
63-67,67A-67BR, 68,69, 71-74, T74A, 74B, 74C, 75, 76,
78-83, 85-99, 101-159, 159A, 159B, 160, 160A- 160AA,
161, 161A-161G 162, 162A, -I82B, 164, 164A, 164B,
164C, 165-167, 167A, 167B, 167C, 168, 168A, 169,

14. 16BRe to6&pount/sr, Claifh A-sl@Abd flo alifidal chiipsuhdr, E)@l”rﬁples 67-B,
f . ClLaim|_selected froma

. The conmpound. o
67—“%‘5#&%02!%&@7(1 ot 1@%&%—%7@?{61@«'6%\9 183N. 67U,
67AG 67AT, 67AW 67AY, 67BA, 67BD, 67BE, 67BG,
67B1-1, 67BL, 160B, 160K, 161, 161 A, 161 E, 161 F,
15. 17A phargaceutics conry@sition7grnpisiag,at [da:3 bnelgopourkB&f Claim 1

4 / US2004/ 030191
and ég%% sﬁgﬂe%ﬁé%ggng%tx%ﬁ%?ééﬁéﬁﬁ? EQ[a'Eg'[‘ect ed froma final
conmpound of Exanples 67-B, 67-AT, 67-BG 161-A, 173,
173-A, ., 173-C . 173-E, 173-J, and 173-N. 15, A
16. pw’gm%fé‘getqfd'a*ﬂl%&'&&mm?aﬁﬁ% pild PriptisntinReed gf guch treatment
compBR$TRG HarhiAfstéARy 10 aid PafiBst é”thérﬁééhti(%]% effective amount of one or
pharmaceutical |y acceptable carrier. 16. A nethod o
morg RAMPOUNAG of &ialL decretase in a patient in need of
such treatnent conprising admnistering to said
patient a therapeutically effective anmount of one or
17. noAenetbogafricstiof cdeadmmare hbutbdeglnemtivediisdadesdnta patient in

ne_or re neurodegenerative di seases .in.a patient in
neeq it HEaTra CoRMRHEIE OMmMIFSTRY adahPatch s argpeutially
effectidechimetntedttore MbAPEdinbeahtly of Efidiact i ve anount of

one or nore conpounds of Claim1. 15 18. A nethod of

i nhibiting the deposition of beta anyloid protein in a
18. PaAl HIof iGBRing ft i i PrOin i ient i

Ao ARG5St AGATERle SRS iy a patentin
need of such treatment comprising administering to said patient a therapeutically

effective amount of one more compounds of Claim 1.
19. A method of treating Alzheimer’s disease in a patient in need of such treatment
comprising administering to said patient a therapeutically effective amount of one or

more compounds of Claim 1.

20. A compound selected from the group consisting of:
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23. A method of treating one or more neurodegenerative diseases in a patient in

need of such treatment comprising administering to said patient a therapeutically
effective amount of one or more compounds of Claim 20.

24. A method of inhibiting the deposition of beta amyloid protein in a patient in
need of such treatment comprising administering to said patient a therapeutically
effective amount of one more compounds of Claim 20.

25. A method of treating Alzheimer’s disease in a patient in need of such treatment
comprising administering to said patient a therapeutically effective amount of one or
more compounds of Claim 20.

26. A compound of the following formula
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or a pharmaceutically acceptable salt, ester or solvate of said compound.
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or a pharmaceutically acceptable salt, ester or solvate of said compound.

28. A compound of the following formula
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or a pharmaceutically acceptable salt, ester or solvate of said compound.

29. A compound of the following formula
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or a pharmaceutically acceptable salt, ester or solvate of said compound.

30. A compound of the following formula
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or a pharmaceutically acceptable salt, ester or solvate of said compound.
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31. A compound of the following formula
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5  ora pharmaceutically acceptable salt, ester or solvate of said compound.



