7 AUG 2006 CNO1538K GAMVA SECRETASE | NHI BI TORS This application clains
“priority from provisional application Serial No_ 601355,618 filed February
6, 2002. BACKGROUND WO 00150391, published August 13, 2000, .digehpses
conpounds having-a sulfonam de noiety that are useful for. the treatstent and
prevention of Alzheinmer's Disease and other diseases relating to the
deposition of anyloid protein. In view of the present interest in the
treatment or prevention of neurodegenerative diseases, such as Al zheiner's
Di sease, CAlOW&B8Eme contribution to the art would be conpounds for use in
such treatnment or prevention. This invention provides such a contribution.
SUWARY OF THE I NVENTI ON Thi s invention provides conpounds that are
inhibitors (e.g., antagonists) of Gamm Secretase and have the forrmula: t |
3)2 Rl11 R2 M(l) (R38)2 C) Nn (RBA)2 (O=S=011 R or a pharmaceutically
acceptabl e salt or solvate thereof, wherein: - 7 AUG 2006

GAMMA SECRETASE INHIBITORS

This application claims priority from provisional application Serial No.
60/355,618 filed February 6, 2002.

BACKGROUND

WG 00/50391, published August 13, 2000, discloses compounds having a
sulfonamide moiety that are useful for the freatment and prevention of Alzheimer's
Disease and other diseases relating to the deposition of amyloid protein.

in view of the present interest in the treatment or prevention of
neurodegenerative diseases, such as Alzheimer’s Disease, a welcome contribution to
the art would be compounds for use in such treatment or prevention. This invention

| provides such a contribution. -

SUMMARY OF THE INVENTION
- This invention provides compounds that are inhibitors (e.g., antagonists) of

Gamma Secretase and have the formula:

(R3); S
m
(1)
38
(R*)2 ol;l N>R,
0=S8S=0
: i
R1

or a pharmaceutically acceptable salt or solvate thereof, wherein:



-2 (A R is selected fromthe group consisting of: (1) unsubstituted aryl;
(2) aryl substituted with one or nore (e.g., 1-3) R5 groups; Uéﬁﬁﬂ
unsubstituted heteroaryl; and (4) heteroaryl substituted nghil bor nore
(e.g., 1-3) R5 groups; (B) RRiS Selected fromthe group consisting of:

(1) alkyl; (2) -X(COY; (3) -(g-06)al kyl ene-X(CO Y~ (4)

-(Co-Cc, ) al kyl ene- (Cz-Cr,)cycl oal kyl ene- (Cf)-Cc,)afkyl ene-X(COY; (5) atyl;
(6) aryl substituted with one or nore ¢@-g., 1-3) R5 groups; (7)
heteroaryl: (8) heteroaryl substituted with one or nore (e.g., 1-3) R5

groups; (O (@ach R‘\’3|s|s§ele¢tdaﬁm1ﬂ¢m gyougetendistihd obm t he group consi sting
of ' (1) . H, and (2 Ky and (D) Each 133A and R33 are independently
sel ect edH r orHASHY®S B%—'&Qﬂ) apdnsi st ng of.- (1) H and (2) alkyl; (E) R5 is

gyd?painqut | Yargfdfstiittel AR bRE BB (EY1S1S) IRPdlps; (1) hato; (2) -CF3; (
(3) unsubstituted heteroaryt; and
(4)  beteroaryl substituted with one or more (e.g., 1-3) R® groups;
(B) R%is selected from the group consisting of:
(1) alkyl;
2) -X(COY;
(3) -{C+-Cslalkylene-X(CQ)Y;
(4)  -(Co-Cslalkylene-(C,-Cs)cycloalkytene-(Co-Ce)atkylene-X(CO)Y;
() an;
(6) aryl substituted with one or more (e.g., 1-3) R® groups;
()  heteroaryl;
(8)  heteroaryl substituted with one or more (e.g., 1-3) R groups;
(C}) Each R? is independently selected from the group consisting of;

(1) H, and
(2) alkyl, and
(D) Each R* and R*® are independently selected from the group consisting of:
(1) H;and
(2) alkyl;
(E) R’isindependently selected from the group consisting of:
(1}  halo;
(2) -CF3;
- (3) " -OH;
(4) -Oalkyl;
(56) -OCF;;
(6) -CN; -
(7)  -NHz;

(8) -COoalkyl;

(9) -CONR®R";

(10) -alkylene-NR°R’;
(11) -NR®COatkyt;

(12) -NR°COaryl;

(13) -NR°COheteroaryl: and



(4) -Calkyl; (5) -OCF3: (6) -CN, (7) -NH2; (8) -CQal kyl; (9) -CONRR ;
(10) -alkylene-NRBR 7; (11) -NR CGCatkyl; (12) -NRCQaryl; (1_?)

-NR6COnhet eroaryl : and 7 AUG 2005 (14) -NR6CONFeR ; (F) X is eﬁ@czﬂgﬁi from
the group consisting of'. (1) -0-; (2) -NH; (3) -Nalkyl; and (4)

-QGal kylene; (G Y is selected fromthe group consisting of: (1) -NRR; (2)
-N(R) (CH2) , NROW wherein b is 2-6-, (3)3unsubsfituted aryl; (4)
unsubstituted heteroaryl; (5) -alkyl; (6) -cycloal kyl, (7) unsubstituted

arylal kyf14) -NR°CONR®R';
(F} Xis selected from the group consisting of:
(1 -0
(2) -NH-
(3) -Nalkyl; and
{4) -Oalkylene;
(G) Y is selected from the group consisting of:
(1)  -NR°R%;
(2)  -NR®NCH2),NR®R wherein b is 2-6;
(3)  unsubstituted aryl;
(4) unsubstituted heteroaryi;
(5) -atkyl;
(6) -cycloalkyl,
(7)  unsubstituted an/alkyl;
(8)  unsubstituted arylcycloalkyl;
(8)  unsubstituted heteroarylatkyl;
(10) " unsubstituted heteroarylcycloalkyl;
(11) unsubstituted arylheterocycloalkyf,
(12} substituted aryl;
(13) substituted heteroaryt;
(14) substituted arylalkyl;
(15) substituted arylcycloalkyl;
(16) substituted heteroarylalkyl;
(17) substituted heteroarylcycloalkyl: and
(18) substituted arylheterocycloalkyl;

wherein the aryl moiety in said substituted groups (12), (14), (15} and {18) of said Y
group, and the heteroaryl moiety in said substituted groups (13}, (16), and (17) of said
Y group, are substituted with one or more (e.g., 1 to 3) substituents independently

selected from the group consisting of:

(&) halo;
(b) -CFy
(¢} -OH;

(d) -Oalkyl



(8) unsubstituted ary[cycloal kyl; (9) unsubstituted heteroaryl ai kyl; (10)
unsubstituted heteroaryl cycloal kyl; (11) unsubstituted

aryl heterocycl oal kyl; (12) substituted aryl; (13) substituted ge %roaryl
(14) substituted arylalkyt; (15) substituted aryl Gycl oal kyl; ( 6‘§U 2006
substituted heteroarylal kyl; (1 7 substituted hoteroaryl cycl oal kyl; and
(18) substituted ary[ heterocycl oal kyl ; -#herein the aryl noiety in said
substituted groups (12), (14),(15ji-nd (18) of said Y group, and the

het er oar(g} noiCRLH,;i n said substituted groups (13), (16),

and (17) of said Y

group, are substltuted with one or nore (e.g,, | to 3) substituents
independ@ntly Nel ected fromthe group consisting of: (a) haio; (b) -CF3;
SE%ZQCI(8%§S? IkyI - 7 AUG 2006 -4 (e) -OCF3; (f) -CN (9) -NH2, (h)
(h) —COz(C1-Cs)alkyl;
) -C(OINR°R’;
i)  -(C:i-Cs)alkylene-NR°R’;
(k) -NR°COalkyi;
(h  -NR°COaryt;
(m} -NR®COheteroaryl; and
(n) -NRPCONRR’;
or Y is selected from the group consisting of:
8 (R (RE), R
rSS{N/*/(R ) lf:iN/\/ AsfiN/\/W ;;ci“/\/\l
2 U AU U
© @ € ® '
(R (R%)
AN o AR
N/“‘/ 1\/\|\N/\/(R b \N/(Cle)o-z
@ \\) n L) and l/ O ?
: . ®) (i)
(HY R%and R’ are independently selected from the group consisting of
() H; .
(2) alkyl;
(3) cycloalkyl;
(4) arylalkyl;
(5}  heteroarylalkyl,

(6)



(1) -CCONRBW 0) -(g-06)al kyl ene-NRW (k) -NRCGal kyl; (1) -NR6CCaryl; (m
-NR6CChet eroaryl; and (n) -NR6GCONRGW or Y is selected fromt ey 87 B
consisting of (R8 )r (RA)r (RB)r NNL"~t'"1~6 L'~"NR (d) (e& I\%(ﬁ R8)
(R)Yr (RRIOP /-N (R 10p
(Rr (i) (H Fe and-

(CH2)0-2 N--/1 O-N--,./ /- NI (g) (h) and [ -7-
are independently selected fromthe group
a

R 7
consisting of (1) H (2) alkyl; (3) e%cloalkyl; (4) arylalkyl~ (5)
heteroarylal kyl; (6) 7 AUG 2006 N, _
- (R®),
g____./\/q
I\/N\RQ
(a) :and
(7)
(R%)
g_f‘/,q_Rg
L/
) B

(H Each R? is independently selected from the group consisting of:

(1) alkyl; and

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

(J} Each R%is independently selected from the group consisting of:

(1 H;

(2) alkyl;

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

(4)  cycioalkyl;

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

(6) arylalkyl;

(7} heteroaryléikyl;

(8} -C(O)Oalkyl;

(9)  alkylene-O-alkylene-OH (preferably, -(Co-Cg)alkylene-0-(C4-Ce)alkylene-OH,
" most preferably -(CHa)s-O-(CHz)s-OH);

(10)  aryl substituted with one or more (e.g., 1-3) R groups; and

(11) heteroaryl substituted with one or more (e.g., 1-3) R® groups;

(12) unsubstituted heteroaryl, T

{(13) unsubstituted aryi; and

(14) -alkylene-C(O)QOalkyl (e.g., -(C4-Cg)alkylene-C{O)O(C4-Cg)alkyl):

(K) Each RYis independently selected from the group consisting of:

(1) H;and

(2) alkyl;

(L) R is selected from the group consisting of:

(1)  unsubstituted aryl; |



and (7) NNR (b) (1) Each R8 is independently selected fromthe group
(1) alkyl; and (2) alkyl substituted with 1 to 472}%0% ﬁﬁ

groups; (J) Each R9is |ndependently sel ected fromthe group consi nzg

(1) H (2) alkyl; (3) alkyl substituted with I to 4 hydroxy groups; (4)

consi sting of:

cycl oal kyl; (5) cycloalkyl

arylal kyl; (7) heteroarylal kyl;
-(C2-Cr,)al kylene-O (A -Cr,)al kyl ene-OH, nost preferably
- (CH2) 2- (.’E)(C"Ql)t%tﬂrﬂbd rj) aryl _

(11) heteroaryl substituted with one or nore (e.g., 1-3) RS
upgihablitet hederogBiler oaryl ; (13) unsubstituted aryl; and (14)

-al kyl en C(Qﬁllkyl (e.g., -(C

(preferably,

groups; and
groups: {12)

R'OISI epen

(5)
(6)
@
(®)
@
(10)
(11)
(12)
(13)
(14)
(15)
(16)

cycloalkyl;

“unsubstituted arylalkyl;

substituted with 1 to 4 hydroxy groups; (6)

(8) -e€80 Cal kyl; (9) al kyl ene-0-al kyl ene- CH

substituted with one or nore (e.g., 1-3) W

- CQ al kyI ene-C(O (A -C6)al[kYl): (K) Each

htly selected fromthe group consisting of: (1) H, and

unsubstituted arylcycloalkyl,

unsubstituted heteroarylaikyl;

unsubstituted heteroarylcycloalky;

unsubstituted arylheterocycloalkyl;

alkoxyatkyi;
substituted heteroaryl;
substituted arylalky;

substituted arylcycloalkyl;

substituted heteroarylatkyl;

substituted arytheterocycloalkyt;

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 {e.g., 1 to 3) substituents independently

selected from the group consisting of:

(a
(b)
(c)
A"
(e}
)
(9)
(h)
(M
0)
(k)

(m)
(n)

halo;

-CFj;

—OH;

-Oalkyl,

-OCF3;

-CN;

-NH.;
-COx{C1-Cg)alkyl;
-CONR®R;
«(C+-Cg)alkylene-NR°R”;
-NR°COalkyl;
-NR®COaryl;

-NR®COheteroaryl; and

-NRPCONR®R";



(2) alkyl; (L) RLI is selected fromthe group consisting of: (1)
unsubstituted aryl; 7 AUG Z006 -6 (2) substituted aryl; (3) unsubstituted
heteroaryl, (4) alkyl; (5) cycloalkyl-, (6) unsubstituted aryl al ky}lAUG(Z606
unsubstituted arylcycloal kyl, (8) unsubstituted heteroaryfal kyl; (9)
unsubstituted heteroaryl cycloal kyl; (16) unsubstituted

aryl heterocycl oal kyl; (11) al koxyal kyl; (12) substituted heteroaryl; (13)
substituted arylal kyt; (14) substituted arylcycloal kyl: (15) substituted
het er oar yl SYtkyi™ 15 € P Pegndy bR Eq 4 Qried arsh thalieGe i oal kyi; wherein the aryl
moi ety in e dpsiebsd 4t uted groups (2), (13), (14) and (16) of said R
group, and (5he heteroaryl|l noiety in said substituted groups (12) and (15)
of said R ©Ohgrddp¥ ke substituted with one or nore (e.g., 1 to 3)
substituents i ndependaemt |y selected fromthe group consisting of: (a) halo;

(Q)  Zis selected from the group consisting of:

(1} vnsubstituted heterocycloatkyl;

(2)  substituted heterocycloalkyl;

(3} -NHyz

(4)  -NH(alkyl);

(5)  -N(alkyl), wherein each alkyl is the same or different;
(6)  -NH{unsubstituted cycloalkyl),

(7)  -NH{( substituted cycloalky!);

{8)  -N{alkyDunsubstituted cycloalkyl);

(9)  -N(alkylsubstituted cycloalkyl

(10  -NH(unsubstituted aralkyl);

(11)  -NH(substituted aralkyl);

(12)  <N{alkyD(aralkyl);

{13)  -NH(unsubstituted heterocycloalkyl);

(14)  -NH(substituted heterocycloalkyl);

(15)  -N{alkyD(unsubstituted heterocycloalkyl);

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

{17y -NH(unsubstituted heteroaralkyl)

(18)  -NH{substituted heteroaralkyl);

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

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

21  -N(alkyDalkylene-(unsubstituted cycloalkyl);

(22}  -N(alkyi)alkylene-(substituted cycloalkyl);

X)) -NHalkylene-(unsubstituted heterocycloalkyl);

(24} -NHalkylene-(substituted hetetercycloalkyl);

(25) -N(alkyl)alkylene-(unsubstituted heterocycloalkyl);
(26) -N(alkyDalkylene-(substituted heterocycloatkyl);
27N unsubstituted benzofused heterocycloalkyl (e.g., structures o and ab); and

(28) substituted benzofused heterocycloalkyl;



(b) -CF,3; (c) -OH OF -Calkyl; (e) -CCF3; (f) -CN, (9) -NH2; (h)
-Co2(Ca-Ce)al kyl; (i) -CONRR 7; 0) -(G-Cc,)al kyl ene-NWR7; (k)
-NR6CQal kyl ; (1) -NR6CCaryl; (m -NR6CObeteroaryl; and (n) -NR'CO\EE' 7
AUG 2006 -7 (M mis O0to 3, andnis O0to 3, ois 0-3, such thatl 6% is
3 (N pisOtod4; (0)risOto4;, (P sisOto 3 and (Q Z is selected
fromthe group consisting of: (1) unsubstituted heterocycloal kyl; (2)
substituted heterocycloal kyl; (3) -NH2g8{4) -NH(al kyl); (5) -N(al kyl)?2
wherein each alkyl is the sane or different;

wherein said substituted heterocycloalkyt moiety of substituents (2}, (14), (16), (24),

(26) and (27) of group Z, and said substituted cycloalky! 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 heteroarylt moiety of substituent (18) of group Z, are

substituted with 1 to 3 groups independently selected from the group consisting of:

(&) alkyl;
(b) -OH;
(c) -Oalkyi;

(d) -O{CO)alkyl;
(¢) -O(COlaryl;

) -NHy

{(9)  -NH(alkyl);

(h)  -N(alkyl), wherein each alkyl is the same or different;
()] -NH(CO)alky);

iy  -N(alkylCOjalkyl,

k) -NH(CO)aryl;

()  -N{alkyl)(CO)aryl;

(m) -COalkyl;
(n} -COaryl;
{o) -CONHj;

(p) -CONH(alkyl);
(@) -~CON(alkyl), wherein each alkyl is the same or different;

()~ -COOalkyi;

(s) -alkylene-C(O)Qalkyl {e.g., -(C+-Ca)alkylene-C(O)YO(C1-Celalkyl);
(t) piperidinyl;

(u)  pyrrolidinyt;

(v) 1,1-ethylenedioxy;
(w) anyl;

(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-CH2CH»-O- group.



(6) -N9(unsubstituted Qcloal kyl); (7) -NH substituted cycloal kyl); (8)
-N(al kyl )unsubstituted cycloa[kyl); (9) -N(al kyl)substitutud cycl oal kyl
(10) -NH(unsubstituted aral kyl); (11) -NH(substituted araikyl)s aud %89
-N(al kyl') (aralkyl); (13) -Ni(unsubstituted heterocycl oai kyl); L21,4)
-NH(substitLited heterocycloal kyl); (15) -N(allcyl)(unsubstituted

hef erocycl oal kyl); (16) -N(al kyl)(substituted |lieterocycloal kyl); (17)

-NI I (LT11substituted hoteroaral kyl) (+&--NH(substituted heteroaral kyl);
(19) -NH al kytcne-Onsubstitned cycl oal kyl); (20) -NH al kyl ene-(substituted

cch(:I IOF”( klyl ); l’l'g'ﬂslll)"nvehﬁai gbsb_)p?b]/ildgbﬁ ;b?ar(nﬁr(m;ultisali camhpaoisitiyr lcoalgkiging an ( 22)
-N(a al. ene- (substituted cycl oa ’
Nl ky PRV HEBRBL O P16 0h I GonbRLT sty Pimuibidenerally one compound)

“Niall td i (25
- N( ;?kyﬁyg%q?iszg?% u‘jl,rfdgﬁ%g{a P?ﬁ?@?@éﬂﬁ%ﬁﬂ% (kyl g . (26)

-N( al kyl) al kyhisigvestins alspyrrevidestaemetad foalindyibiting @ammarsadietaseut ed

BB Sk ARG br e Tid AR Ao Bloufr P one o

subst i t wicre doekgieRksqgentially omel cdipolinduitsbihuarntte d gatieritid heetf) " (24),
treatment. |

This invention also provides a method of treating one or more
neurodegenerative diseases comprising administering an effective (i.e.,
therapeutically effective} amount of one or more compounds (generally one
compound) of formula | to a patient in need of treatment.

This invention also provides a method of inhibiting the deposition of amyloid
protein (e.g., amyloid beta protein) in, on or around neurpldgical tissue (e.g., the
brain) comprising administering an effective (i.e., therapeutically effective) amount of
one or more compounds {generally one compound) of formula | to a patient in need
of treatment. _

This invention also provides a method of treating Alzheimer’s disease
comprising administering an effective (i.e., therapeutically effective} amount of one or
more compounds (generally one compound) of formula | to a patient in need of
treatment.

DETAILED DESCRIPTION OF THE INVENTION
As used herein the following terms have the following meanings unless

..... © m

" othérwise defined:

AcOEt represents: ethyl acetate;

AcOH represents: acetic acid;

alkoxy: represents a —Oalky! group wherein alkyl is as défined below;

alkoxyalkyl: represents an alkoxy group as defined above bound to an alkyl
group as defined below, wherein said atkoxyalkyl group is bound by the alkyt moiety
to a part of a molecule (e.qg., the alkyl moiety is bound to a part of a compound of this
invention); | ' _

atkyl: represents straight and branched carbon chains and contains from
one to twenty carbon atoms, preferably one to six carbon atoms, said atkyi group
being optionally substituted with one or more (e.g.. 1, 2 or 3} substituents



(26) and (27) of group Z, and said substituted cycl oal kyl noiety of
substituents (7), (9), (20) and (22) of group Z, and said substlﬁ%tﬁgbﬁ aryl
noi ety of substituent (11) of group Z, and said substituted heteroaryl

noi ety of substituent (18) of group Z, are substituted with 1 to 3 groups
i ndependently selected fromthe group consisting of: (a) alkyl; (b) -OH
(c) -QGalkyl; (d) - COalkyl; (e) -Q@®aryl; (f) -NH2; (g) -NH(alkyl);
(h) -N(alkyl)z wherein each alkyl is the sane or different; (i)

m'(*g |Ck0) f‘i’)ﬂ%ﬂ& en@éntw\!{é!édﬁéh)fédﬁ@lﬁé byt%up c&r‘félsnr'l\‘__?'ﬁfz@)lgﬁﬁiocg\l)(hl-i (QE) -)O(alkyl)
e | R OBty A imeise PrefSgiy sDBH: 14) Nul: EaiveNECAl { er ent :

oy R PN R eEIRE) Sl P et Rl ity (0 Piptle hereiy
each alkyl group is independently selected, preferably -N{{C+-Cg)alkyl), wherein each
. alkyl group is independently selected, and most preferably -N{(CHs)z; and (7) —
S{alkyl}, preferably -S{{C1-Cs)alkyl), and most preferably —SCHs;
alkylene: represents a —(CH2)q- group wherein q is 1 to 20, generally 1 to 6
and more usually 1 to 4, aptionally one or more {e.g., 1 to 3, or 1 to 2) hydrogens in
said alkylene group can be repiaced with the same or different alkyl group (preferably
~(C+-Cs)alkyl, most preferably -(C, to C3)alkyl, more preferably -(C1-Cz)alkyl) such tha
the total number of carbons in the entire alkylene group is 2 to 20, also said alkyiene
group can be optionally substituied with one or more (e.g., 1 fo 3) substituents
independently selected from the group consisting of: {1) halo; (2) —OH,; {3) -O(alkyl),
preferably —O{{(C+-Cg)alkyl), and most preferably -OCHs; (4) -NHy; (5) —NH(alkyl),
preferably -NH((C+-Cg)alkyl), and most preferably -NHCHg; (6) —N(alkyi), wherein
each alkyl gfoup is independently selected, preferably -N{{C4-Cg)alkyt), wherein each
alkyl group is independently selected, and most preferably -N(CHj)y; and
(7) —S(alkyl), preferably -S{({C+-Cg)alkyl), and most preferably ~SCHg;
ar: represents aryl as defined below;
aralkyi {(arylatkyl): represents an aryi group, as defined below, bound to an
alkyl group, as defined above, wherein said aralkyl group is bound by the alkyl moiety
to a part of a molecule (e.g., the alkyl moiety is bound to a part of a compound of this
lnventlon)
aryl: represents a carbocyclic group comprising from 6 to 15 carbon atoms
and having at least one aromatic ring (e.q., phenyl, naphthyl, phenanthry,
tetrahydronaphthyl or indanyl, and preferably phenyl, naphthyl, tetrahydronaphthyt
and indanyl), with all available substitutable carbon atoms of the ‘carbocyclic group
being intended as possible points of attachment of the aryl group; said carbocyclic
group being optionally substituted with one or more {e.g., 1 to 3) substituents
independently selected from the group consisting of: (1) halo; (2) alkyl (preferably
-(C4 to Cglalkyl); (3) -OCF3; (4) hydroxy; (5) alkoxy (preferabiy -{(C+ to Cg)alkoxy).
(6) —CN; (7) -CF3; (8) amino (-NH2); (9) alkylamiho; (10) dialkylamino {wherein each
alkyl group is independently selected), (11) aryl (preferably phenyl) (provided that if
this aryl group is optionally substituted with one or more aryl groups these latter aryl



(v) 1,1-ethylenedioxy; (w aryl; (x) heteroaryl,- and (y) 005

- 0- CH2CH2- 0- wherei n both oxygen atons are bound to the sane CBAB%A at om
and provided that the aryl and heteroaryl noieties of said Z group are not
substituted with ‘said -0-CH2CH2- 0- group, 7 AUG 2005 This invention also
provi des a pharmaceutical conposition conprising an effective anount of one
or nore conpounds of formula | (generallfy one conmpound) and at |east one
pharmaceutically acceptable carrier. This invention also provides a nethod

for i ”hig%lhpéﬂﬁregﬁéﬁﬁrtﬁéﬁétﬂisﬁmﬁed%fmém gRELEAINT1) SrfikbRP(RoviakHaREt if ¢hd Le.
therapeutlcall effective) anount of oné or "nore conpounds (generally one

conpoun@yyldnoiet pisad pralkoxy (4 i antelkaxyh geeris optivaalysHbstitpidwith wne ¢ion
al so pr ?Ndl%eaa'xf%%ﬁ Doty lahé??b}l @?Ow?l%rnm{lﬁpﬁpgﬁﬁﬁﬁ@%?%ﬁﬁgby g]eg?ﬁs\cjases

conprising a I'stering an e er apeu ally

anount  ¢13)oagloxy (pmferabo,rrplmqu) (wevided thet iinke ac;dmetyd()f sdidfaoylonya | to a

patient in need of IS i nvention Iso vid hod of
i nhi bi t SRR 15OR} bYISPé?F'tB{edaWW 6§ OTgRet&ARY! GE"@S tB E?tEF'rt%V BHfei n)
in, on gge ﬁbeU"rEhé?%Ub@ﬂxtﬂ%oCﬁith tdrﬁt@u@pgm)l 510); Qfgf f»gi? id 6LNY

adm nistering an effective (1.e anount of one

or nor e {powisaghitiat (f@@e]endtmqew sauﬂrpﬁdﬂl)daarﬂfgrbup nmoatlmnalty mhs&tutedtwttfn need
o svaseoME Al o Pt B2 ARl P T ™
ef f ect i yROURPUINS) -COCRE, @herein said R'® represents H, alkyl, aryl (provided that if said
aryl moiety is optionally substituted with one or more aryl containing groups these
latter aryl containing groups are not further substituted with aryl containing groups), or
aralkyl (e.g., benzyl} (provided that if said aryl moiety of said aralkyl group is
optionally substituted with one or more aryl containing groups these latter aryl
containing groups are not further substituted with aryl containing groups); and
(16) -NO;; preferably, said optional substituents are independently selected from the
group consisting of: (1) halo; (2) -CF3; (3) alkyl, preferably -(C1 to Cg)alkyl; (4) alkoxy,
preferably -(C¢ to Cg)alkoxy (5} -OCFs3, {6) -NHz, and (7} —CN;
(CO) or C(Q}: represents the group
—C—
.
cycloalkyl: represents a cyclic alky! group of 3 to 10 carbon atoms, and
preferably 3 to 8 carbon atoms, said cycloalkyi group being optionally substituted with
- one or more (e.g., 1, 2 or 3) substituents independently selected from the group
consisting of: (1) halo; (2) ~OH; (3) -O(alkyl), preferably —O{{C+-Cg)alkyl), and
most preferably -OCHj3; (4) -NHoy; (5) —-NH(alkyt), preferably -NH({C+-Csg)alkyl), and
most preferably -NHCHj3; (6) —N(alkyl). wherein each alkyl group is independently
selected, preferably -N((C1-Cs)alkyl); wherein each alkyl group is independently
selected, and most preferably -N(CHj3)z; and (7) —S(atkyl), preferably -S{(C1-Cs)alkyl),
and most preferably —SCHa;
DCM represents: dichloromethane;
DEAD represents: diethylazodicarboxylate;
DMF: represents dimethyiformamide;
EDCI répresents: 1-(Sdimethylaminopfopyi)—&ethylcarbodiimide;
E1,0 represents: diethyl ether;



nore conpounds (generally one conpound) of fornmula | to a patlem%HGQm@eed'of
treatment. DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein't

following terms have the follow ng nmeani ngs unl ess otherw se defined: AcCEt
represents; ethyl acetate; AcOH represents: acetic acid; al koxy: represents
a -Qal kyl group wherein alkyl is as defined bel ow; al koxyal kyl: represents
an al koxy group as defined above bound { ;@ an al kyl group as defined bel ow,
wherein said al koxyal kyl group is bound bythe alkyl noiety to a part of a
nol ecul e (e.g., nd to a part of a conpound of this

i nvention); aIk%tﬂR?ﬁ%géggﬂgégﬁ%¢ ?ﬁﬁﬁgand branched carbon chai ns and

contains from feale reprdsasing:flunao pelioas, Msmodref Ridah)l y one to six carbon
atons, said al kyl rouF bei ng optionally sybstituted with one or nore
(e g, 1.2 or hetetamyk reprasebts 5 moqusyshodicydis aribeyeiccRuP FoRMIERG A f r om

f 8((3( %r o%%%: i)%tb (58@0@3@ pr e?er a %de@%ﬁ?ﬁe%%h@ﬁ% ©: F§ Nﬁ% R{ %5 H/
pr ef er alieferobtdng mtemjp)iag Iaytta)rboamllcnm stouetiier abd havidCaufiicnt-ialhdeydf) 2

wher ej dent | | fer abl ‘
“N((a- 8@? Bz89 5 aietirarR ta hroids BEOREH shatsaest witt e Aoridistemcygic ang
most  pr ej W@bﬁéfe%@‘@dr&al frof 2-to Hdatdcpbh atomef ézgﬁdZirbézofﬁ‘ L(fdidd2nal kyl)

and nost preferably - al kyl ene: represents a - Zyg group wherein q
is 1 tothienylglrany qymplsfldsequwﬁbflmﬁrg%r@@vl penzimidazoypthahzapysaryhe or

more (€ ylnzothidiy dnidotyl, ihBokd, dOEHRAIRISYI Byridyl (e.g., 2-, 3- or 4-pyridyl) or
pyridyl N-oxide {e.g.. 2-, 3- or 4-pyridyl N-oxide), wherein pyridyl N-oxide can be

0y
m\’j \Ij O

represented as:

&

O

1

and with ail available substitutable carbon and heteroatoms of the cyclic group being
intended as possible points of attachment of the heteraaryt group, said cyclic group
being optionally substituted with one or more {e.g., 1, 2 or 3) groups independently
selected from the group consisting of: (1) halo; '(2) alkyl (preferably -{C4 to Cs)alkyl);
(3) aryl; (4) aralkyl; (5) hydroxy (6) alkoxy (preferably -(C4 to Cs)alkoxy}; (7) phenoxy,
(8) -NO3; (9)-CF3; (10) -OCF3; (11) —CN; (12) amino {-NHy); (13) atkylamino,
(14) dialkylamino wherein each alky! group is independently selected;(15) -COOR™

| (wﬁg'fein R' is as defined above); and heteroary! (provided that if this heteroaryl
group, as defined above, is optionally subsfituted with one or more heteroaryt groups
these latter heteroaryl groups are not further substituted with heteroaryl groups);
preferably said optional substituents are selected from the grou;fc?ohsisting of:
(1) halo; (2) -CF3; (3) alkyl, most preferably -(C; to Cg)alkyl; (4} alkoxy, most
preferably -(C1 to Cs)alkoxy; (5) -OCF;; (6) -NH;; and (7) -CN;

heteroaralkyl (heteroarylalkyl): represents a hetercaryl gfoup, as defined

above, bound to an alkyl group, as defined above, wherein said heteroaralkyl group is
bound by the alkyl moiety to a part of a molecule (e.g., the alkyl moiety is bound fo a
part of a compound of this invention),



sai d al kyl ene group can be replaced with the same or different al kyl group
(preferably -(d-C6)alkyl, nost preferably -(d to C3)alkyl, npmﬁﬁlm
preferably, .- (C-C2)alkyl) such thal the total number of car bons in,the
entire alkylene group is 2 to 20, also said al kyl ene group can be
optionally substituted with one or nore (e.g., | to 3) substituents

I ndependent|ly selected fromthe group €b8sisting of: (1) halo; (2) -OH, (3)
-Q(al kyl), preferably -0((CG -C6)al kyl), and nost preferably -OCH3; (4)

-NH2; ( 5) - NH( a|He!érbcyclbaﬁ<§(EIr@;bﬂe}SenW (:@loma&mfg bb definddrabeivephetingaiey
- NHCHS; wherein each al kyl group.is mdependently sgkected,
pr ef er abPk &%QGCZ)%’ Khsteragtems;independentlyisaleged dppmsO; raepehiffert | v

| ect 8 cef
"S((C e‘éar@i%l s SAECEUTRIN. iR by JRfprd PRt g eRCTEIORKY | e
bel ow, aomhdédgrodqraliyl GLdy h)eteroeﬂCeslm R allyl), argpfergpdbete rasyoltafikyl ethgbelrew,
bound t d d | kyl
pound byPPRESEVHPetaRERl TapRandrandPRECHMeul ¢ (o 0., the al kyl moi ety
is bound to a paéOPfreprésEnto@UReinainol;his invention); aryl: represents a
car bocyclic grogg_@D&Prl sing from6 to 15 carbon atons and having at |east

one aromatic On Tﬁfﬂféﬁ%ts Haptyidigrethyisibiam (or fbutyldimethygiyl @taen: hy|

i nd |, d
Cndanyly vt STTERES YRR Ly R io s ey (B PEROMIBROtI Y ety
group bei ng i ntRindgilesentpopiseiylie poi nts of attachnment of the ary(group;
sai d carboc cli oup being optionally suybstituted with one or nore (e.
1 to'3) subgtltmgireg g&eﬁl’d x@é?'{?é?’é@izq,?omthe group consi sti ng(ofg
(5) arkoxy (pr Ziﬁgéifiﬁf?‘s@ﬁ@b*é‘fab“‘%ﬁ"%ox e ) -oes: (B) At no”
(-NH2): (.9) al KBRMOED represents: é—bklwldimeiz)}"ﬁllvl@f@ﬂdéaach al kyi group is

i ndependent | y sqléﬁgge : re&%bn@%ﬁut@ﬁﬂ&ﬂ&(ﬁgiy%tﬁmﬂl ) (provided that it
TFA: represents trifluroacetic acid;
. THF: represents tetrahydrofuran; and
TMS represents: trimethylsilane.

With reference to the number of moieties {e.g., substituents, groups or rings) ir

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
determination of the maximum number of such moieties is well within the knowledge
of those skilled in the art. For example, “one or more” or “at least one™ can mean 1 to
6 moieties, and generally 1 to 4 moieties, and usually 1 to 3 moieties.

The term “effective amount” or “therapeutically effective amount” as used in
the methods, pharmaceutical compositions, claims and eisewhere of this invention

- means a therapeutically effective amount to achieve the desired therapeutic effect in
a suitable patient.

Those skilled in the art will appreciate that the term “neurodégenerative
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, Aizheimer's disease, age-
related dementia, cerebral or systemic amyloidosis, hereditary cerebral hemorrhage
with amyloidosis, and Down’s syndromé.



this aryl group is optionally substituted with one or nore aryl groups these
| atter aryl AUG 200E groups are not further substituted with aryl groups);
(12) aral koxy (provided that if the aryl noiety of said aral koxy (i,e.,

aryl al koxy) group is optionally substituted with one or nore aryt ps
these latter aryl groups are not further substituted with ary] gr A@Q?M

(13) aryloxy (preferably phenoxy) (provided that if the aryl noiety of said
aryloxy group is optionally substitutetdwi th one of nore aryll groups these
| atter aryl groups are not further substituted with aryl groups); (14)
-S(O a-aryl, |uhes gidwmints tite Ping syBtens dricatBahal thetifdicatad bomd aiay Bé said
-S(O),-aryl group is optiopally substituted with one or nore aryl groups

t hese Ieﬁté’@lheﬁﬂ‘?la"@m@&SHPQ‘tHéblPMWb@%@&mﬁut ed Wth aryl 15 groups)~
(15) -COCR , [ i; ; ' at if
said aryl m%?&ﬁrgoﬁgtlﬁéﬁ%%@%%@ﬁ?{%{iﬁo m%&gﬁ%ﬁ%ﬂratﬁ @“?Eéjﬂ r{ggnt ai ni ng
groups trheisty isldepicted at yie taminalnem oftheLipsndiinglicates Aunetiad geodpsboing ed
nfith aryl. c aj hi n ou r aral kyl (e.g., benzy]) (provided that if
said ar }Kf%ﬁ%&bﬁt Q‘P"‘fmqﬁ‘eagé’}%ﬁ%%am'% optional 'y substituted with one.
or nore aryl containing groups these latter aryl containi ngigroups are not
further substituted with yl contai ning groups); and (16) 2; preferab;y,

sai d optional substifue re i ndependently selected fr e group

consi sting of: (fga;g, -CF3; (3) alkyl, preterably -(Cf to C')alkyl;
(4) al koxy, preterdbly to Chamekents (5) - 3, A6) , and (7) ~CN;
(GO or C(O:,repfesents thergroup cycloal kyl : ents a cys;i c al kyl

re
group of 3 to carbon atons, and preferabl y"&w_%o 8 carbon atons; said
cycl oal kyl group being optionally substituted wt one or nore (e.g., 1, 2
or 3) substituents independently selected fromthe group consisting of: (1)
hal o; (2) -OH (3) -Q(al kyl), preferably -O((Cj-CGI_?(z%I kyl), and

3

_CHs

\ 1
ats ()
q represents O :
L%N %N , and

Né represents Né

Certain compounds of the invention may exist in different isomeric (e.g.,
enantiomers and diastereoisomers) forms. The invention conter;ﬁ.;létes all such
isomers both in pure form and in admixture, including racemic mixtures. Enol forms
are also included.

The compounds of the invention can be administered as racemic mixtures or
enantiomerically pure compounds. '

Certain compounds will be acidic in nature, e.g. those compounds which
possess a carboxyl or phenolic hydroxyl group. These compounds may form



nost preferably -OCH3; (4) -NH2; (5) -NH(al kyl), preferably

-NH((G -C6)alkyl), and nost preferably -NHCH3; (6) -N(al kyl)2] WiEEME n each
al kyl graup is |ndependently sel ected, preferably -N(~G-Cr,)al kyl)2
wher ei n each al kyl group is' |ffdbpendently sel ected, and m)st preferably
-N(CH3)2; and (7) -S(alkyl), preferably -S((C, -C6)al kyI) and nost
preferably -SCH3; DCM represents: dichltgonethane; DEAD represents:

di et hyl azodi r-arboxyl ate; DM represents dinethyiformam de; EDCJ] re

present %Jhr#mﬁa%edﬁ U%@Gcéma"m%@nyl Ex3nflidy br P galtairtly inclEté Qotfh esent s~

di et hyl et her: Et OAc represents: ethyl acetate; halo
repr esemasswmﬁocalcum Jrainyng goldaant sibws salist éﬁl%fapwtem@meéls@rﬁt@ﬁ&

nonocycl AS er oat om
(or oS bl Wi HRrRlce it N aeol R AIRER Sl Bha dhmd BE~MRES o O
interr umydr@y@ilqwrbmwmmemylgusam ane tlantikdavi ng a sufficient nunber of
del ocal i zed p el.ectrons to I’OVI ge aronmati ¢ char.a aronatic

heterolcycl ic %ﬂ%ﬁ Si5r €1ePY Wlsé ﬁ’tfﬁfrﬂlﬁﬁ@rmﬁﬁﬁpécéi earl‘Z’e@é"i'tg%ﬁa 2oh¥;r e. g.,
triazol ey ?Hbﬂéﬁ%b}fé Fok BB( H')Hle thid [@H yqlﬂHg%tngdms 'rﬁ%ﬂfﬁrﬁﬁﬁﬂas:zmth |

benzof ur any benzi m dazol y benzo nzot hi
i ndol | yIS,tergrﬂTIItﬂlwmltﬁ whpopgxds bavingdagic s@stntmentcrsuamhma aonno) groups@iso dy|

VoAde ( ﬁp&‘a sgé_s Miltil ke(graoch d)éxam[(n)lés L it IS ks P aWibrafdh ge can be

represe
hydrochlaric, sulfuric, phosphoric, acetic, citric, oxalic, maionic, salicylic, malic,

fumaric, succinic, ascorbic, maleic, methanesulfonic and other mineral and carboxylic
acids well known fo those in the art. The salts are prepared by contacting the free
base form with a sufficient amount of the desired acid to produce a salt in the
conventional manner. The free base forms may be regenerated by treating the salt
with a suitable dilute aqueous base solution such as dilute agueous NaOH,
potassium carbonate, ammonia and sodium bicarbonate. The free base forms differ
from their respective salt forms somewhat in certain physical properties, such as
volubility in polar solvents, but the acid and base salts are otherwise equivalent to
their respective free base forms for purposes of the invention.

All such acid and base saits are intended to be pharmaceutically acceptable
salts within the scope of the invention and all acid and base salis are considered
equiva!erit to the free forms of the corresponding compounds for purposes of the
invention.

Referring to formula |, examples of Z in the moiety

. .- (CH2)a.2

N ]

: [/\/T'Z e
(G

inciude, but are not limited to:



NNN I f OUO and with all avail abl e substitutable carbon and

het eroatons of the cyclic group being intended as possible poﬂnﬂ@ plh
attachment of the heteroaryl group, said cyclic group being optionally
substituted with one or nore (e.g, 1, 2 or 3) groups independently selected
fromthe group consisting of: (1) halo 2) al kyl (preferably -(Cl to
Cr,)alkyl); (3) aryl; (4) aralkyl; (5) ydroxy (6) al koxy (preferably -(C
to C6)al koxy); (7) phenoxy, (8) -NKQ; (9) -CF3; (10) -QOCF3; (11) -CN (12
amno (-NH2); (13) alkylem no, (14) dial kyl am no wherein feach al kyl group is
i ndependent|y selected; (I 5) -COOR15 (wherein Rlp is efined above); and
het eroaryl (provided that if this\heteroaryl rqup, as defff'ned above, is
optional ly sulstituted w one re hetergary{\ groups {these latter

het eroaryl grotps ardg not fJurthegr sulystituted w thfhetergpar groups) ;
preferably i@ optiohal bstit en e sel gt fron1 he/group consisting
of (1) hayd; (§) -@fg; g pref abI 11{ al kyl ; (4)

al koxy, noSt preferably"- t Cgﬁ | koxy; 6) F2; and (7)

-CN; het eroarai kyl (heteroarylalkyl) represents a heteroaryl group, as
defined above, bound to an al kyl group, as defined above, wherein said

het er oar al kyl oup i~ bound by the alkyl noiety to a part of a nolecule
(e.g-, the a nolety is bound to a part of a conpound of this

i nvention); @ ocycl al kyl : represents a cycl gal ring as
defi ned aboye, aV|ng ople QE 2 2_or 3) eroat ns
i ndependent S Iected ro :
p Ny Q{{ N_ﬁ/ \
" it
(0) | @ N () -

: Q
l‘{N (, (), 1% % %‘/K(\;), (?2 (x)
DT 9 WQ
z%# \('y’)J ??? g %’ h (aa) Qd/ (ab) .



wherein R16 is selected from H, alkyl, aryl, heteroaryl, aral mp @@ g.,
ar(C to C6)alkyl), or heteroaralkyl (e.g., heteroar(d to C6)a §
preferred heterocycl oal kyl rings are piperidinyl, piperazinyl, norpholinyl,
and pyrrolidinyl; MOH represents: nethanol; OIBDVS represents:
t-butyidinmethylsilyloxy (or t-butyidinethylsilyl ether); OIBDPS represents:
t - butyl di phenyi silyloxy (or t-butyidiqhenylsilyl ether); Ph represents:
phenyl ; HOBT represents: 1- hydroxybenzotriazole; TBAF represents:

tetrabutylannnnlunlfluorlde Cl represents:iy t-butyfdinmethylsilyl
chloride TBDRSCI: represents_t buéyldiphenylsil ohl oride; TFA: represents
trifluroacetiic id;, THF: r ny's tetrﬁgyﬂhg n; and TIVIS represents:
trimet hyl si AW ref er & the nu f noieties (e.qg.

substltuegi' roupys or %%J Ir a cq%?d&n¢(3unless ot herwi se defined, the
phrases "

» and ™ at ast one' that there can be as man
noi eti es as cﬁeﬁrggﬁfy permt{é , and the dgggrnlnatﬁ@ d of the WHXIHUH¥
nunber of such moieties is well within the know edge . of those skilled in
the art. For exanple, "one or nore" or "at |east one"” can nean 1 to 6

noi eties, and genefally 1 to 4 noieties, and usually 1 to 3 noieties. The
term'effecti unt" or "therapeutically effective anount"as used in the
| net hods, ceutical conpositions, clains and el sewhere of this

i nventi-on ans] a therapeutically effective anmount to achieve the desired

t her apeut é’e ect in a suitable patient. Those skilled in the art wll
appreci at e” t hagjjt he term "neur 6de-denerative

Referring to formula 1, examples of the Y group in —X-C(O)-Y- or -X-CO-Y-
include, but are not limited to:

OrH

ey, v @, % (am) ,

OoH

W @) B o) . % (@) -~



di sease" has its comonly accepted nedi cal neaning and describes di seases
and conditions resulting fromabnornal function of neurons, Jhgliggiihg
neuronal death and abnormal release of neurotransmtters or neurotoxic
substances. In this instance it also includes all diseases resulting from
abnormal levels of beta anyloid protein. Exanples of such diseases include,
but are not limted to, Al zheiner's di-sgpse, age- rel ated denentia, cerebral
or system c anyloidosis, hereditary cerebral henorrhage w fth anyloidosis,
and Down's syndronme, -7 AUG 2006 -234 Lines drawn into the ring systens

indicate that the indicated bond be attached to anysef, the
substitutable ring cﬁrbon at ons. [l known in the & R bond drawn from
a particular ato rein no noiety s depicted at the inal end of the
bond i ndi cat es neth | group bound hrough that bong/to Yhe atom For
exanple: CH3 N~ epresents W H3C N GH3 N, represents and CH3
QJIN O---11IN resents 6N NN
N (3 O
7"—’; {(aq) , “u (ar) - (as) ,



Z' Certain conmpounds of the invention may exist in different isoneric
(e.g., enantiorners and di astereoi soners) forns. The inventhddmﬁ&ﬂ%enplates
all such isoners both in pure formand in adm xture, incjuding racernic

m xtures. Enol forns are also included. The conpounds of the invention can
be adm nistered as racernic mxtures or enantlonerically pure conpounds.
Certain conpounds will be acidic in natitirre, e.g. those conpounds which
possess a carboxyl or phenolic hydroxyl group. These conpounds may form 7
AUG 2006 -15 pharmaceutically acceptablie salts. Exanples of such salts may
i nclude sodium potassium calcium algm num gold and silyer salts. Al so
contenpl ated are t formed with pharwaceuticall accéﬁ?ggﬁe am nes such

S
as ammoni a, |l yam nes, hyefo Nyl ap nes, N get uca mne and the
i ke. CertdgEZ;%gl npounds ‘al g0 fo armaceutticad | y eptabl e salts,
e g., i di tion saltsa,F l e, the i d0-ni fyogen atons may form
sa?ts W t 9 stﬂghg aci d, wﬁ?ﬂg c@#@gﬁnds haviggiﬁg%izbéhbgtituents sugh as
am no groups also formsalts with weaker acids. Exanples of suitable acids
for salt formation are hydrochloric, sulfuric, phosphoric, acetic, citric,
oxalic, malonic, salicylic, malic, furriaric, succinic, ascorbic, maleic,
nmet hanesuf fonic and other m neral and carboxylic acids well o those

in the art. The s are prepared by cting the free ba with a
eonvent i ona

a =

sufficient unt ‘of tN& desired.acidto p dte a sali~in the

manner . Théezzzﬁ"ﬁaggfforns nayLEE?réE ner/at ed by treﬁzEZg’F with a

sui tabl e dLN aqueous base, so on such as dilute f ous NaCH,
o, ) C W o) .y (k) :




pot assi um car bonate, ammoni a and sodi um bi carbonate. The free base forgs
differ fromtheir respectlve salt forns sonmewhat in certain phyb il
properties, such as .olubility in polar solvents, but the acid and base
salts are otherw se equivalent to their respective free base forns for

pur poses of the invention. Al such acid and base salts are intended to be
pharmaceutically acceptable salts w thi2d{he scope of the invention and all
acid and base salts are considered equivalent to the free forns of the
correspondlng conpounds for purposes of the inventio Referring to formul a

1, exarrples f Zinthi;ﬁilet (C.H2)0,2" Nz incl t are not limited
to: - J%0;‘12)0 - 16 0\1:% 6N D (KN n) (P) N Z~ON ~N (0)
(a) (S) H2 WH @

(bt) (bu) (bv) (bw)

-~ N /N
(bx) (by) (bz) (ca)
S '
;fﬁ‘N | fe{ N SN
[Nj N N [Nj
) 8] HZN\yp N
P2 S ) -
(cb) (cc) (cd) (ce)

Preferably R' is ary! substituted with one or more (e.g., 1-3) R® groups, most
preferably phenyl substituted with one or more (e.g., 1-3) R’ groups, and more
preferably phenyl substituted with one or fnore (e.g., 1-3) halo atoms, and stili more
preferably phenyl substituted with one halo atom, and even still more preferably
phenyl substituted with chloro {(e.g., p-chlorophenyl).



N~ N) N'-, (ac) 1~ (ad) Lz~ (ae) (af) 7 AUG 2006 -17 O z~ ¢ N
(ag) NHZ (ah) (ai.) and .0 NH2 (aj) Referring to fornmula 1, e_xa_r,rpl_.es of the
Y group in -X-C(O-Y- or -X-CO Y- include, but are not limted to: OH O

ZZS-N'i , "o MM W W r~\N~- -CH-M_j %No NN9 (YY) W(aa) (ab / O0ro
(a ur & A8 0%

-21 -

PreferablynisQor1,0is Oor 1, and m is 1, 2 or 3, such that m+n+o is 3, and
most preferably n and o are independently 0 and m is 3.

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

Preferably, r.is O or 1, and most preferably 1.

Preferably, s is 0.

Preferably, R? is -XC(O)Y, -(C1-Ce)alkylene-XC(O)Y, -CH(C1-C.alkyl}-X-C(O})-Y
(e.g., -CH{CH3)-X-C(O)-Y), or -C(C4-Cralkyl)2-X-C(O)-Y wherein each alkyl is the
same or different, -(C2-Cg)ecycloalkylene-XC(O)Y , most preferably -(C4-Cg)alkylene-
X(CQO)Y or -{C2-Cg)cycloalkylene-XC(O)Y, more preferably
~-(C1-Cslalkylene-X(CO)Y or -(Co-Cs)cycioalkylene-XC(O)Y wherein X is ~O- or —-NH-,
still more preferably
-{C+-Cglalkylene-X{CO)Y or {C,-Cg)cycloalkylene-XC(O)Y wherein X is —O-, yet more

F X-C(O}Y

preferably —CH,-X-C(Q)-Y or , still yet more preferably —CHx-X-C(O)-Y or
g X-C{O)-Y

~ wherein X is —O- or —NH-, and even still more preferably —-CH»-X-C(Q)-Y
F X-C(O)-Y
or wherein X is —-O-.

Preferably, R is H.

Preferably, R® is H or -(C-Cg)alkyl, and most preferab!y H or methy! -

Preferably, R is H, -{C1-Cg)alkyl (e.g.. methyl), «(C1-Ce)alkyl substituted with 1
to 4 —OH groups {e.g., -(CH2}20H}, -(C+-Cg)alkyl-O-(C4-Cs)alkyl-OH (e.g.,

2- (2 hydroxyethoxy)ethyl) (Cs-Cs)cycloalkyl, or heteroary!, and most preferably H,
methyl cyclohexyl, 2-pyridyl, 2-hydroxyethyl or 2-(2-hydroxyethoxy)ethyl;

Preferably, R" is H or -(C-Cs)alkyl, most preferably H or methyt, more
preferably H.

Preferably, R" is selected from the group consisting of: -(é;Ce)alkyI (most
preferably methyl or ethyl}, (C;3-Cg)-cycloalkyt (most preferably cyclopropyi), aryt {(most
preferably phenyl}, aryl{C+-Cg)atkyl (most preferably benzyl or -(CH_z),phenyl} and
-(C+-Cg)atkoxyalkyl (most preferably ~CH,OCH3).

Preferably, X is -NH- or -O-, and most preferably —O-.

Preferably Y is —N R°R’, or Y is seiected from the group consisting of:



NJ 6, (NNDN NNO 11~ (ak) (am OHr-Nr S NO NJ bN XON NJ (an) (ao)

(ap) 7 AUG 20H 0-14N C N ND 6M N9 XON '~/ (N No ~alq) (ar) (as)q Al Wit ~

N, NON NO Ncr =~at) (au) (av) N-CN~oON/ ON. N (aX (aw) H NZ) L~ON NO
--N~D 'L-t/, (bc) (bd) ',I< (be) AUG 2009 NO ~o0o ~N ~'r4 N'1-~ (bg)

-22 -

;§§ (R®), égf /}Rﬁ, af»
- \N/\ N/\
A '\/

(c) (d) ’ (e)

"fu
CZ\S

/\

(R%), (R,
N/\/ 10 Af{\ N /
O Y L I NP N
N7 A and N
(@ k) w L

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

Syt ey SN

Cl p O\

T

CHS CH3

(bd) (be)- (bf) - (bg)
DN
N
L‘\\ | N
E O O
— — \—/
(bh) ° ~(bi) » (bj} » (bk) -
o -
\
- L
O and D
N\/’\
{bl) OH
(bm)

Preferably, R® and R’ are independently selected from the group consisting of:
H, methyl, ethyl, -(Cs-Cg)eycloatkyl, -aryli{(C-Cs)alkyl, 4-pyridylmethyl,



(bf) (bh) [--\N--OH J) ONNNO lij~ N(bk) N (b® CN'>AN NO~0 /N
(bl) (b,,,) (bo) ON NN b (NN (bp) (bq) (br) (bs) 7 AQQURONE -20 N N
NO, 00, (bt) (bu) (bv) (bw "~NI~N J
-23-
(R%) 8
(R
r’f7ﬁ 4 r’?</ .
\/N an '\/N—“R
(a) (b)
Preferably

(R%);
(a

is a group of the formula:

rr:y‘ (R%,

RQ
(at)
Preferably
(R%;

Noa
(b)

is a group of the formuia:

(R%)

Aot

{b1)

Thus, in one 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
onhe or more halo étoms, and more preferably phenyl substituted with one halo atom,
and still more preferably phenyl substituted with chioro (e.g., p-chlorophenyl);

nandoare 0 or1, and mis 1, 2 or 3, such that m+n+o is 3, and

preferably n and o are 0 and mis 3;



(bx) (by) (bz) (ca) N (N S N(NO1_~0 HN10 QO V] and O (cch) (cc)
(od) (ce) Preferably RL is aryl substituted with one or nore (eA06 2008-3) RS
groups, nost preferably phenyl substituted with one or nore (e.g 1-3) R5
groups, and nore preferably phenyl substituted wi.th one or nore (e g., 1-3)
hal o atons, and still nore preferably phenyl substituted with one halo
atom and even still nore preferably phnyl substituted with chloro (e.g-,
p- chl orophenyl ). 7 AUG 2006 -21 Preferably nis O or 1, ois 0 or 1, and rn
is 1, 2 or 3, sucfptdiabrm*aﬁopirefeﬁabig@d nmost preferably n and o are
mdependently 0 and rn i I;}Pfr?g y pis O or 1, and nost preferably O.
Preferably, r is 0"'510‘1" ¥eferably 1. Preferably, s is 0.
Preferably, R2 is ¢ b)Y (CI-CG)aI kyl ene- XC(0)Y, -CH( g -C2al kyl)-X-C(0)-Y
(e.0., -CH(CHB)-X—C? , or -C(g-CQal kyl)2-X-C(0)-Y wherein each alkyj is
the sanme or diff dReist- XC(QIY Qo yraibylicre G EI (-3¢ Ce)ayolaikylarfee KEGO) Y

(G, - coy G Y (8- chRUGH A K X e S et o o™ Y
or-NH, wherein each alkyl is the same or different, preferably -(C4-Cg)alkylene-X(CO)Y, or -
{C2-Cs)cycloalkylene-X(CO), most preferably -(C4-Cg)alkylene-X{CO}Y or -(C4-
Cs)cycloalkylene-X(CO)Y, wherein X is —O- or ~NH-, more preferably -(C;-
Ce)alkylene-X(CQ)Y or -(C4-Cg)cycloalkylene-X{CO)Y, wherein X is -O-, still more
E X-C(O)-Y
preferably —CHy-X-C(O)-Y or , yet still more preferably CHz-X-C(O)-Y or
£ X-C{O)-Y
, wherein X is -O- or —-NH-, and even still more preferably —CH2-X-C(O)-
E X-C{O)-Y
Y or , wherein X is —0-;

R®is H;

R%is H or (C+-Cg)aikyl, and preferably H or methyl;

R%is H, {C1-Cslalkyl (e.g., methyt), -(C41-Cg)alky! substituted with 1 to 4
—OH groups {e.g., -(CH2)20H), -{C4-Cs)alkyl-O-(C4-Cg)alkyl-OH (e.qg., 2-(2-
hydroxyethoxy)ethyl), (Cs-Csg)eycloalkyt, or heteroaryl, and preferably H, methyl,
cyclohexyl, 2-pyridyl, 2-hydroxyethyl or 2-(2-hydroxyethoxy)ethyl, '

R is Hor -(C1-Cg)alkyl, preferably H or methyl, and most preferably H;
and

R is selected from the group consisting of: -(C;-Cs)alkyl (most
preferably methyl or ethyl}, (C3-Cs)-cycioaikyl (most preferably cyclopropyl), aryl {most
preferably phenyl), aryl(C+-Cg)alkyl {(most preferably benzyl or —(C_;Iiz)_zphenyl) and
-(C+-Cs)alkoxyalky! (most preferably ~CH,OCHa3); and

the remaining substituents are as defined for formula .

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-chiorophenyl);



still nore preferably -(Q -C6)alkyl ene-X(C0)Y or

-(C2-C6) cycl oal kyl ene-XC(O Y wherein Xis -0-, yet nore | X-C(If)lf‘UE 1006
preferably -CH2-X-C(O -y O still yet nore preferably -CH2-X-C(O-Y or
X-C(O)-Y wherein Xis -0- or -NH, and even still nore preferably
-CH2-X-C(O-Y X-C(O-Y or wherein Xis -0-. Preferably, R3 is H
Preferably, R5 is Hor -(d-C6)al kyl, -&@% nost preferably H or nethyl
Preferably, RO'is H -(d-C6)alkyl (e.g., nethyl), -(Cl-C6)al kyl substituted
with 1 to 4 -COH grambe gre.Ogor, 1,-4nHR) iB0K)2 or 3, such that m+n+o are 3, and
-(a-Cr, kvil,- () - -CC.)aikyl-QH (e.g., 2-(2-hydroxyethoxy)ethyl),
(C3-Co) %PB%Q'K&%?&EP qﬁ%d&@@?gjand nost preferably H, nethyl,

cycl ohexyl, 2-pyrigiglQ o2t herili prefetadiyy oor 2- (2- hydr oxyet hoxy) et hyl ;
Preferably, R () is Hor -(Cl-C6)al Kyl, nost preferably H or nethyl, nore
preferably H Prefrds 85y, ard prefesablyctied from the group consisting of:
-(g -0C6) al kyl (m)sstisq)referably met hyl or ethyl), (C3-CB)-GY( Gai kyl (nost
preferably cycl opropyl’), aryl (nost preferably phenyl), aryl (C-Cr,)alkyl
(nost preferably @ﬁsyxcw)v,(-@pmmgme-m@m HO-@eycdbalbytgabRYICA) St

S s NG UL T A e g e G M S T
2006 - YhelrBh eddrPalkyl(i¥%he same or different, preferably <(C1-Cg)alkylene-X(CO)Y or -
E X-C(O)-Y
(C2-Cg)eycloalkylene-X{CO), and most preferably —CH,-X-C(O}-Y or : ;
R®is H;
R® is H or -(C-C)alkyl, and preferably H or methy;
R¥is H, -(C+-Cg)alky! (e.g.. methyl), -{(C-Ce)alkyl substituted with 1 to 4
—OH groups {e.g., ~(CH2)},0H), -(C+-Cs)alkyl-O-(C1-Cg)alkyl-OH (e.q.,
2-(2-hydroxyethoxy)ethyl), (C3-Cs)cycioalkyl, or heteroaryl, and preferably H, methyl,
cyclohexyl, 2-pyridyl, 2-hydroxyethyl or 2-(2-hydroxyethoxyjethyl,
R" is H or «{C+-Cs)alkyl, preferably H or methy!, and mast preferably H;
Xis -0O-;
Y is -NR°R’: or
Y is selected from the group consisting of:

S GO &)
N ' SN N \N/\/
o d GG 3 e

C R O () '

(R®)
\N/\/ 10 : Y /
'\J\ o '\j\ ®")
o N7 / and N/\/ P
) U w )
and

R" is selected from the group consisting of: -(C+-Cg)alkyl (most
preferably methyl or ethyl), (C;-Cg)-cycioalkyl (most preferably cyclopropyl) aryt (most



N~~N, RO (c) (d) (e) (RO P and (g) (h) Most preferably, Y is selected
fromthe group consisting of: |~CH3 '~CH3 ss~ _V 11C N NH N b 7N\t 70066 | CH3
CH3 (bd) (be), (bf) (bg) SSI\J N$-NIICH3 NHA ONb/NN NNV N U- L--j
N (bh), (b!') (bj) (bk), Nand SIj\ Na NC ON (bl) OH (bm) Preferably, R6
and R7 are independently sel ected frorpé@_e group consisting of -.

preferably phenyl), aryi(C1-Cg)alkyl {most preferably benzyl or —{CH;),phenyl) and
-{C4-Cg)alkoxyalkyl {most preferably —CH,OCHjs}); and
the remaining substituents are as deﬁﬁed for formula I.
In another embodiment of this invention:

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

nisQort,oisQor1,andmis 1, 2 or 3, such that m+n+ois 3, and

i preferablynis 0,0is 0, and mis 3;

p is 0 or 1, and preferably O;

ris 0 or 1, and preferably 1;

sis(;

R? is -XC(O)Y, -(C1-Ca)alkylene-XC(0)Y, -CH(C-Coalkyl}-X-C(O)-Y
(e.g., -CH(CH3)-X-C({0O)-Y}, or -C(C+-Czalkyl}>-X-C(O)-Y wherein each alkyl is the
same or different, preferably -{C-Cg)atkylene-X{CO)Y, and most preferably —CHx-X-
C(0)-Y or ~«{C,-Cs)cycloalkylene-X-C{O)-Y-;

R is H;

R¥is H or -(C4-Cg)alkyl, and preferably H or methyl;

R%is H, -(C1-Cg)alkyl (e.g., methyl), (C-Cs)alkyi substituted with 1 to 4
~OH groups (e.g., -(CH2)20H), ~(C+-Cg)alkyl-O-(C4-Cs)alkyl-OH (e.g.,
2-(2-hydroxyethoxy)ethyl), (C3-Cs)cycloalkyt, or heteroaryl, and most preferably H,
methyl cyclohexyl 2-pyridyl, 2- hydroxyethyl or 2-{2-hydroxyethoxylethyl;

R is H or -(C¢-Cs)alkyl, preferably H or methyl, and more preferably H;

X is ~O-;

Y is -NR°R’; or

Y is selected from the group consisting of:

fé) (R®), (R")r ;f (R
™~ - \ 1
0 I\/ ~RY

(d) ' (e) "



H, methyl, ethyl, -(C3-Cs)cycloal kyl, -aryi(q-Co)al kyl, 4-pyridylmethyl, 7
AUG 2006 -23 (R, (R}, and PrC1l '--~N RO N R9 (a) (b) .7Pr Biebly (R,
"-~N, RO (a) 1is a group of the formula: N, FV (al) Preferably (R}, P
r-1">/ a L'j NR(b) is a group of the formuia: X/ (R8), (bl) Thus, in
one enbodi nent of the invention: Rl is aryl substituted with one or nore RS
groups, preferably phenyl substituted2@th one or nore R5 groups, and nost
preferably phenyl substituted with

(R®), (R%)
AA_m A,
R‘ID
N/\ / and N/\/ 5
@ ] o L7
and

R® and R” are independently selected from the group consisting of: H,
methyl, ethyl, -(C3-Cs)cycloalkyl, -aryi{(C1-Cg)alkyt, 4-pyridylmethyl,

/(RB” Gy
- s
(a) (b)

R™ is selected from the group consisting of: (C1-Cs)alkyl (preferably
methyl or ethyl), (C3-Cg)-cycloalkyt {preferably cyclopropyl), aryl {preferably phenyl),
aryl(C+-Cg)alkyl (preferably benzyl or ((CHz)ophenyl), and -(C+-Cs)alkoxyalkyl
(preferably —CH,0CHa); and '

the remaining substituents are as defined for formula I.

Representative compounds of the invention include but are nof limited io the
compounds of Examples 1-29, 31-33, 35-48, 50-61, 63-67, 67A-67BS, 68,69, 71-74,
74A, 74B, 74C, 75, 76, 78-83, 85-99,101-159,159A, 1598, 159C, 160, 160A-160AA,
161, 161A-161G, 162, 162A, 162B, 162C, 164, 164A, 164B, 164C, 165-167, 167A,
1678, 167C, 168, 168A, 169, 169A-169D, 170, 170A-170AD, 171-173, 173A-173T,
and 174.

Preferred compounds of the invention are the compounds of Examples 7, 61,
678, 67E, 67N, 67P, 67U, 67AG, 67AT, 67AW, 67AY, 67BA, 67BD, 67BE, 678G, -
67BH, 67BL, 73, 1608, 160K, 161, 161A, 161E, 161F, 173, 173A,173B, 173C, 173E,
173G, 1731, 173J, 173K, 173L, 173N. Most preferred compoundsl 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.

Compounds of formula | can be prepared by various methods well known to
those skilled in the art, and by the methods described below.

Method 1
In Method 1, compounds of formula | having the structure la are prepared.



one or nore halo atons, and nore preferably phenyl substituted with one halo
atom and still nore preferably phenyl substituted %/jth chloro (e.g.

p-chl orophenyl); n and o are 0 or 1, and mis 1, 2 or 3, such tt}s‘& %&m S
3, and preferably n and o are 0 and mis 3; 7 AUG 2006 -24 p7i U@

and preferably 0; r is 0 or 1, and preferably 1; s is 0; RRis -XC(OY,
-(g -0C6) al kyl ene- XC(O Y, -(CzZ-C6)cycl oapkyl ene-XC(OY
-CH(Cl-al kyl )-X-C(O-Y (e.g., -CHCHX-C(O-Y), or

-C(Cl-Cal kyl)2-X-C(O -Y wherein each alkyl is the sane or different,
preferably -(C -Cs)al kyi ene-X~CO Y, or - (C2-C6)cycloal kyl ene-X(CO, nost
preferably -(J.C6)al kiglene- X(CO,Y or -(J - Co)cycloal kyl ene-X(G0 Y, wherein

Xis -0- - : f bl a - I X Y
-( qu_ C6) C)(;(rzl o@iky| gﬁ%\eﬂra wher EI( n 1%%%;;’;‘%9“?' I ((tr?rge %559) -Y

f Y In { b—l—Q -
?(f(é(%;a vx/neﬁi?x‘"&(l@)- -Rglry-e{héhlé"’é) 8VEM st i | am)r N ref elpabl y o

-CH2-X-C(O - X-C{O-Y Yor , vvhelE‘te|2nX|s-0- RSIS/H 3R PEBORSHY
-(Qg -C6)aJky?gocand preferably Hoor nethyl; RO is H -0 -06)al kyl (e.g.,

methyl ), -(Cd-C6)alkyl substituted with{) to 4 -OHgroyps (e.g.,
- (CH2) 20H) , -(C|-0Wy|-0(o-ce)ﬂ|mmm(ey/g-(‘_-

A4

2) TRDMSCI 1) R'SO,CH
3) TFA 2) TBAF
cl_ O ¥
3 1) WOTO\ @
(c:)m NO2 {C)m
R"‘< >“/ T 2)NHR5R7or R“—< >\/
N{R3)NCH, )RR’
R1SO2 . (R} CHz)2.6 Rsoz
or
R120001 or or

R12CO0OH, EDCI, HOSBT

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 fa represents R'2

In Method 1, a trans-substituted N-Boc-cyclic amine 2-carboxaldehyde 1 is
epimerized to the corresponding cis isomer using a miid 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 Ié using methods well-known to
those skilled in the art. For example, carbamates can be prepared by reaction of 4
with 4-nitrophenyichloroformate followed by reaction of the resulting carbonate with a

primary or secondary amine. Alternatively, esters can be prepared by reaction of 4



hydr oxyet hoxy) et hyl ), (C3-CB)cycloal kyl, or heteroaryl, and preferably H,
met hyl , cycl ohexyl, 2-pyridyl, 2- hydroxyet hyl or 2-(2-hydroxydihdif) et hyl ;
1310 is Hor -(d-Cc,)al kyl, preferably Hor methyl, and nost preferably H,
and R' is selected fromthe group consisting of: -(CI-CC)aI kyl (nost
preferably nmethyl or ethyl), (C3-Co)-cycloal kyl (nost preferably
cyclopropyl), aryl (nost preferably pi®hyl), aryl (d-Cr,)al kyl (nost
preferably benzyl or -(CH2)2phenyl) and -(C -C6)alkoxyal kyl (nopst

pr ef er ahkih o054 Bdid Hdeldi® éaﬁﬁﬁk Idcia Wi ?#@Hr@eaif% aaitAHd cBBpiP
formula 1. In another enbodi nent o the invention is aryl substituted
‘Wi t h ondesgenpsuchrgs P gnd P& Ter abl y phenyl substl tuted Wth one or nore

R5 | t hal
ootn o SRR R DBl Lo RS bR 8RR SlaE s 2,
nor e pr girepakid/apesutbesitislowt ut ed with chloro, (e. g. , p-chlorophenyl); - 7

AUG 2006 -25 n and o are O or 1, and rnis 1, 2 or 3, such that mn+o are
3, and Mﬁﬂ]ﬂably n and o are 0 and mis 3; pis 0 or 1, and preferably O;

r " iqs ?36;)2“ kyllgﬁe@@?g?@;mﬁb&w&ﬁ ggﬁrglgl Iky i t%éum tb are prepared.

-CH(g -Cal kyl )-X-C(0)-Y (e.g., -CH(CH3)-X-C(OYY), O
-C(A-Cal kyl)rXx-C(0)-Y wherei n each al kyll is the same or different,
preferably - (G - 06)al kyl gngrXcoie or /- X-C(CGf-Y H or ikt

(Cm

DEAD/PPh; R11__< >.,‘,”/NH

2) hydrazine N
R‘St:')z

or
Alkyl-NH,, DEAD/PPh,

]R3
Same as . {C!} Ii‘l or alkyl
m
Method 1 N Y
5 P R11 .””/
et
or RSO,
R2COCI or b
R'2CO0OH, EDCI,
HOBT

In Method 2, R'? is as defined in Method 1
In Method 2, alcohot 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 {ollowed by treatment with hydrazine or by
reaction with a primary amine under Mitsunobu conditions. The resulting amine is
converted to ureas or to amides tb using the same procedures déstribed 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.
Method 3-A



Rais Hor -(g-C6)al kyl, and preferably Hor nmethyl; RO is H -(C -CG al kyl
(e.g., nethyl), -(C-0C6)al kyl substituted with 1 to 4 -01-1 groyﬁ)sﬂuﬁ%ﬁg.,
-(CH2) 20H), -(Cl-CB)al kyl-0-(CG -Co6)al kyl-0H (e.qg.,

2- (2- hydr oxyet hoxy) et hyl ), P3-COCYCl Cal kYl , or heteroaryl, and preferably H,
met hyl, cyclohexyll, 2-pyridyl, 2-hydrgxyethyl or 2-(2-hydroxyethoxy)ethyl;
R10 is Hor -(C-C6)al kyl, preferably or nethyl, and nost preferably H X
is -0-; Yis -NR6R7 ; or Y is selected fromthe group consisting of'. (0),

(RB)r NN , ~—~6 g%‘n@“(C) M W (%’{EﬁR )P (RIQp (9) N(--,-)-/-

and 01) ; anld " }?rom e group lwsti nglof.l-(Cl-0C6)al kyl

(most  preeferaBl yenet PPRIB)et hyl ), cycl oal kR nbét poredsrably

cycl opr opyl ) §_ry| (9PShuti. thehUC B006 " 26CHPef erably mhenyld,

aryl (Cl - C6) al (no Mpré erably benz{#¥ OF - (CH2) Zphenyl) and

-(d -C6) al koxyal kyl (mnost preferably - CH20CH3) -, d the yenmaining

substituents are as defined for fornilt/ftOs-
MeOH-HO

2) LiAH,

m 1) Mel/K,CO3 m R"/(Nj\/x\n/Y
- - R i N/ 1 5
Ic
7-B

Br N~ COuH " CO,CH3 RSO,
2) R"'B(OH),

6-B
Pd(PPh3)q

in Method 3-A, 2,6-dibromopyridine is reacted with a boronic acid derivative
R'"B(OH), (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 atkyl 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 R"'B(OH),
(most preferably an aryl or vinyl boronic acid) in the presence of a palladium catalyst

| o gi;e 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 formuia ¢ using the procedures previously descﬁb—ea-h
Method 4

in Method 4, compounds of formula | having the structure Id are prepared
wherein R'? in 9 and Id represents alkyl having at least two carbons, arylalkyl, or

heteroarylalkyl.



I n anot her enbodi nent of this invention: R is aryl substitut p one or
nore R5 groups, preferably phenyl substituted with one or nDre groups
and nost , preferably phenyl substituted with one or nore hal o atons, and
nore preferably phenyl substituted with one halo atom and still nore
preferably phenyl substituted with chloro (e.g., p-chlorophenyl); nis O or
1, ois Oor 1, and mis 1, 2 or 3, suchtthat mn+o is 3, and preferably n
is 0, ois 0, and mis 3; pis.0 or 1, and preferably O; r is 0 or 1, and

preferably 1 sis 0; R2is -XC(O (g -Cr,)alkyl < XC(0)Y,
" CH( CL- C2al X—C(O‘)}Nbud_e 9, CI-lBCH\a)I X-C(0)-Y), @M
C2al k I X- CLO)-Y whersel | —-s—beh [ f efent ,
prC(efqeratg ) ) al kyl ene- X(Cf)‘)ﬁ ald m®st prengrabI -X-){C(0)-Y or
-(C2-Co) cyGI 0, I kyI eneﬂ))RaGmOY- WisgH, R8 is H or pfgl-C6)al k@l , and

preferably H rreth:%)[ %IS H -(C-C6)alkyl (e.g., nethyl),
-(C-0C6) al kyl substlt [lrati th 1 to 4 -01-1 groups (e-g-,ig(CH2)20H),
-(g-Co)alkyl-0-(CG -Co6)al kyl-0H (e.g., 2-(2-hydroxyethoxy)ethyl),
(C3-Ca)cycl oal kyl, or heteroaryl and nost preferably H,  methyl,

g?/cl_ ??:?i(&) al Ewgmpre erab %&ﬁwlkylo[jpgu ]ctiu #@i@%s}é‘perai)ﬁ QPIS{' )Tl?sl -Sol-l;

Y i s - NRMsubstifdted asddlkg aabétltmmtahglay{yb.ummattﬂed heterbaryl 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 frialkylmagnesiumate complex at-10t0 0°C. The resulting organometaliic
derivative is reacted with an aldeyde R2°CHO, and the product is deoxygenated undel
a variety of conditions, such as by treatment with triethylsilane, to give 9. Compound
8 is formylated and the resulting formyi derivative converted compounds of type ld
using the procedures previously described.

Method 5§

In Method 5, compounds of formuta | having the structure le are prepared
wherein R'"in 10 and le represents alkyt having at {east three carbons, arylalkyl
wherein said alkyi moiety has at least two carbons, or heteroarytalkyl wherein said
alkyl moiety has at least two carbons.

X R2l—— R21;-—-—'—-—\
Loz N Br
N" BT Cul PACL(PPh,), 10
10 =L
Y
! o
RS0,



(R)Yr (R)r fr NNU~~D ~M R9 (c) (d) (e) M-7 AUG 2006 -27 (R@ (Ro
)p (Ro )p and and R6 and R7 are independently selected from tHe r@ﬂﬁo
consisting of. H nethyl, ethyl, -(C3-Ca)cycloal kyl. -aryl(( -C6)al kyl,
4-pyridyl methyl, (R')r (W, and RO L-~-N,Rq L-~- (a) (b) R' is selected
fromthe group consisting of. -(Cl-CS)al kyl (preferably nethyl or ethyl),
(Ca-Ca)-cycl oal kyl (preferably cyclopropyl), aryl (preferably phenyl),
aryl (C -0C6)al kyl (preferably benzyl or-(CH2)2phenyl), and

9005 Kt 5 (0 T ARG S8 S e

are as define ormul a entative conp hventi on
i ncl ude Unaubatieited antialxyl edbstidutddearybzdig cumsid sditutEd hrepemsandl; 86hsiddted3,

o2 10 bbb et o uon oy eliBantdi. BeetRrd
162A, lﬁﬁ-gjﬁps Le2qs dbﬁﬂed*@ﬁﬁﬁ disdd3, 164C, 165-167, 167A,
} In Method 5, 2,6-dibromopyridine is coupied with a mono-substituted élkyne in
the presence of a catalyst such as PdCl(PPh3), /Cul. The resulting product is
formylated, hydrogenated, and converted to compounds le using the procedures
previously described.
Method 6
) In Method 6, compounds of formula | having the structure le are prepared
wherein R in 12 and If represents alkyl having at least three carbons, arylalkyl
wherein said alkyl moiety has at least two carbons, or heteroarylalkyl wherein said

11

alkyt moiety has at least two carbons.

%

Br—s—

- —

'\N Br Br
6

5 _—Snlaliyls

PA(PPhs), l/j\
11 . 1
R |\

HO

In Method 6, R?! represents atkyl, unsubstituted aryl, substituted aryi,
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



16713, 167C, 168, 168A, 169, 169A- 169D, 170, 170A-170AD, 171- 173 61@@ 173T,
and174. Preferred conpounds of the invention are the conpounds %q npl es
7, 61, /B, 67E,, 67N, 67P, 67U, 67AG 67AT, 67AW 67AY, 67BA, 67131), 67BE,
676G 67BH, 67BL, 73, 160B, 160K, 161, 161A, 161E, 161F, 173, 173A, -173B,
173C, 173E, 173G 1731, 173J, 173K, 173L, 173N, Most preferred conpounds
are the conpounds of Exanples 7, 61, 6338 67- AT, 67-BG 73, 161-A

173, 17:3-A, 173-C, 173-E, 173-J, 173-N. Conpounds of formula |I can be

pr epar edcdtglygbsichias FRei{(RBHS), vaatd tﬁmmmlthxg priodaseistidrogehated thgivert2. and by
t he met hqds descrj bed bel ow Met hod | r] Met hod 1, conpounds of fornula I
havi ng tH@MeCHAEH% & qoavaried b epminoynds msm@\eouslzsieﬁgme “RBR3 | K11)
NaBH4 | d 3 Pm 2) TSDPSCL (C)m OrBDM5 R11 V. < N >111CHO R111111< N
>""C'O < N>--/(or k / 12/ 3 OIBDPS) BOG BOG H (b) 1) NaBH4
2) TFIDwVSII -/ lnlMefﬁmatom;&)ﬂﬁﬁ% @) foBnkla | having the structure Ig are prepared.

N 1) NaBH, X
-
N

= 0
HaC” N “CHs 2) NaH, alkyl””
0 o Alkyl, S04 o
or Alkyl-halide 14

1) HofPt

> 0 OH
Alkyl” N -

3) TBOMSCI Risd )
4)R' SO,CI 15
5) TBAF

R'sO; Ig o

In Method 7, pyridine-2,6-dicarboxyiic 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 alkyi halide or alkylsulfonate
reacted with a reducing agent such as lithium aluminum hydride to _prowde an
intermediate cyclic amino alcohol. The alcohot 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 sulfonyl halide, and the alcohol protecting group is
removed under standard conditions to give 15. Compound 15 is converted to
compounds of type 1g using the methods previously described.

Method 8
In Method 8, compounds of formula | having the structure Ih are prepared.



ci '"~Yol NR3 1 0R3 (OmNO21 OY (OmOH R _< >"~ f 2) NHR6Wor
R-<NO1N RS® NR(CH2)2.6RR7 1 4 la RS2 or R'COCI or or R 2CO0H,
EDC1, HOST In nmethod 1, R 12 represents the Y substituents defined B i n
paragraphs (3) to (18) of the definition of Y. Wien the reagents R12CO3 or
R12COOH are used 12 in Method 1, then Y in fornula [a represents R In

Met hod 1, a trans-substituted N-Boc-cyt%c am ne 2-carboxal dehyde 1 is
epinerized to the corresponding cis isoner using a mld base such as

pot assi um carbonate (path a). ’652 geonetry is retained in all
subsequent steps- rnativelfy, eepi nenzati on step can be omtted to

yi el d trans produc patl;k b) Al dchyde &L $Fpeduced using a reduci ng agent
such as sodi umgbdY oy dr4-de, cohql is protected using a typical
protecting group % as aﬁutyi-di pheryl silyl ether, and boc group is
renmoved under aci di c“con 'éi ons to give 3% The cycl am ng i se®nhverted to
a sul fonam de by reaction wWth a sullonyl halid and t

* T4 N
AN N~

N

RS0 0]

Jones 18

o Oxidation

ZH

RISy "ff//x\"/” NaBH,
O
17

R1SCI)2 or NaCNBH;

Y

8 ’
g1 ™Sy "ay/x\"/N
O

R’SL!)Z
th

In Method 8, ketal 18 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 borohyride, scdium cyanocborohydride,
sadium triacetoxyborohydride, or polymer-bound derivatives thereof.
Method 9

In Method 9, compounds of formula ! having the structure li and |j are

prepared.



al cohol protecting group is renmoved under standard conditions to give 4.
Al cohol 4 can be converted to a variety of conpounds of ty l@gw Si ng
met hods wel | -knoyn to those skilled in the art. For exanpl [ nat es
can be prepared by reaction of 4 wth 4- nltrophenylehlorofornate ollomed
by reaction of the resulting carbonate wwth a primary or secondary am ne.
Alternatively, esters can be prepared-lgs+reaction of 4 7 AUG 2006 -29 with
either an acid halide of a carboxylic acid in the presence of a suitable
coupling reagent sugh as EDA@ and HOBT Starting material of formula 1 in
Met hod 1 are known i the art or can be prepared as dggcribed bel ow. Met hod
2 In Method 2, comp ds g formula | having the strucfure |b are prepared.

R3 1) Phthaliri I T ahYdssiarih Periddahe PPh3 Rlgiwr < > 111/ NH 2)
hydrazine N1 5 R 0, or AL.kgLI__NHL_DEADLEEh.SRRs éa as®' H or al kyl  Pm
| RSO
2, 2} AlkylMgX rlq Niky!
R1802
1) NalO4 RuCly 4a
2) SOCI, J
R3 R? o

|
C

_< >~“<0(:H3 " __<N>\<

| Alkyl
RSO, R'SO;
19 i
AlkytMgX
il o
"i‘a (Cim XJ.LY
{Cim OH rY
11 -
R "<N . Vo Pk
W Ak A RS0,
;
R's0, §
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 1i 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. Thls is converted to

- compounds of type |j as previously described.

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

Method 10: '



5 Method 1 N or RS2 R 12COr Ib "I or R 12C0OCH, EDCI, HOBT In Method 2,
R12 is as defined in Method I In Method 2, alcohol 4 fromnethod 1 converted
to the corresponding primary or secondary ami ne under a vari effyi6fu0h
conditions, such as by reaction Wth phthalimde under M tsunobu conditions
followed by treatnent with hydrazine or by reaction with a primary am ne
under M tsunobu conditions. The resul Liggd amne is converted to ureas or to
am des | b using the same procedures di~~ribed for carbamates and esters in
Method 1. Methods 3-A and 3-B In Methods 3-A and 3-13, conmpounds of formula
| having the str re lc are prepared} Method 3-A 7 AUG 2006 -30 1)
R'B(OH), H2/Pt NI~3)4 R rBleaPd(dDh RW 5> CHQrIscBciCH20H  6- A 2) n-buli,
then 7- A HHBMECOD — H EQN
2} Reduce
20 21

O.. olefination
— pua N “Prot

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
freatment with a suffonyt 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™ is H or alkyl. For instance, 22 can be reduced to the corresponding aldehyde (23,
R = 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 alkyt
phosphonium ylide. Olefin 24 can be converted o cyclopropane 25 by well-known
me{i:\ods. for instance, by treatment with a dihalomethane such as diiodomethane in
the presence of dialkylzinc and optionally in the presence of trifiucroacetic 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 su-b's-ti_tuted alkyl halide
with a base such as potassium hydroxide. In the above example, R**, R, and R'*
= H, alkyl, ari, halo, —OH, —O{alkyl), -NH,, —N(H)alkyl, N{alkyl)z, or C(O)Oalkyl.
Compound 25 can be converted to compounds of type |k using the methods
previously described.

Compounds of type 11 are prepared as described in method 11.
Method 11: |




1) H2/Pt I/ MOHHO 2) UA1114 1) MeVK2CO3 R1 I X N Br NCI)ZHRN 2CH, 3
RS®2 ICO0 6-B2) R"f3(0H2 7-B Pd(PPh3)4 In Method 3-A -7 MG

2,6-di bronopyridine is reacted with a boronic. acid derivative R B(C]—|)2
(nmost preferably an-aryl or vinyl boronic.acid) in the presence of a

pal | adi um catal yst. The resulting 6-substituted 2-bronopyridine is
fornylated by treatnent wwth an al kyl-37 {1 hi um such as n-butyllithium
followed by treatment with a fornylating agent such as dinethyfformarnide
to give 7-A Tths product is hydrogenated to give al cohol &g:(where any
unsaturation ingR11 may al so have bee reduced). Al cohol 8\ can be converted

to conpounds—of 9 Foflysi ng the(c rocedur es preV| ousl esc |
Met hod 3-13 i n d—3- ﬁé"‘ﬁ br ga %EPE acld 6- 13" to its
met hyl ester &ﬁ@ker stan condi t i, | I owed by reacta‘sﬁq h a boronic

acid derivative BB(OH2 (nost pre erabI y an aryl or vinyl boronic acid) in
the presence of a palladiumcatalyst @ give 7-13. This is %hen

hydr oge | &; i 00Xk bl y
"t he. e B S o rHbBY s ol i A ARo e MG b e BIeBBRERD, Y .
lithi umcﬁmu(muﬁumdmﬁ»el cleldpropavs 26, eeHich isScoriletizdab ddnepaurith efappertied to
conpounds of rc;rul a Ig using the procedures previously described. Mthod 4

prevuously scribe -
Compounds of type 1m, wherein R'' is a heteroaryl moiety can be made by

several methods as shown below. i

Method 12:
L o vy L
H5COC N O-pro t_m HO N O‘pmt s N O"Prot
g $0z optianally 0 r'so, RSO, _
reprotect 27 28 pMopateroary or substituted

] heteroaryt
rRiso, ©O
1im

R i=l'|ettarc|au'yl or substituted’
heteroaryl

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 weli-known to those skilled in the art. For instance, coupling'
with 2-aminoethanol followed by oxidation and dehydrative cyclizatioh according to

" the thethod of Morwick et al (Organic Letters 2002, 2665) gives 28 where R"'= 2-
oxazolyl. Compounds of type 28 can be transformed into compounds of fype 1m
using the methods described earlier.
Method 13:



In Method 4, conpounds of forrmula | having the structure Id are prepared
wherein R'" in 9 and Id represents al kyl having at | east two carb_opgu 206
arylal kyl, or heteroarylalkyl. 7 AUG 2006 -31 1) n-bul-i Rk X-e Q\I[]gr R
"~N Br NBr 16 2) RR)CHO9 RS02 0 3) Et3SiHId In Method 4, R2*0
represents al kyl, unsubstituted aryl, substituted aryl, unsubstituted

aryl al kyl , substituted arylal kyl, unsubggituted heteroaryl, substituted

het eroaryl, unsubstituted heteroaryl al kyl, or substituted heteroarylal kyl,
wherein these roups are_ as defined for .R' above. In Method 4
2, 6- di brormpy/i’dl ne is S3SMPHN at ed (ndfr a variety of co
as treat'r am @Hﬁyl |'j t hi um af: 6% or by t rggaty
lithiumtrial Kyi magAesReicdinasepl exlat - 107 T# 03%0C. The fesu
organonetal lic 2ferivative is reacted w t2g an al deyde R20CHO, agd t he
product is deoxygenated undei a variety of conditions, such as by treatnent
with tfiethylsilane, to give 9. Conmpound 9 is fornylated and the resulting
formyl derivative converted conpounds of type Id using the procedures

previ ously described. Method 5 In Method conpounds of formnul havi ng
the strugyupg|e arg’preparedr'sbgrein R i 10 and e represerfts 4l kyl -
havi ng at-3-eask«t hr &e dlar bons—ary= kyi T RN OH
R "N” “CO,CH,4 N™ COCHj Y
H SO,R! SO.R
31 32 33
XY
L
RN Y
EEE— RSO, o
1n 11 )
R"'=heteroaryl or substituted
heteroaryl

intermediate 20 from method 10 can be oxidized to aidehyde 29 using, for
instance, Dess-Martin periodinane. Aldeyde 29 can be transformed into a variety of
intermediates 30 where R"' is heteroaryl 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
previousty 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. _

" Chiral compounds of this invention can be resolved by chromatography over a

chiral stationary phase as described in the examples.

The invention disclosed herein is exempliﬁed by the following examples which
should not be construed as limiting the scope of the invention. Altarnative
mechanistic pathways and analogous structures within the scope of the invention may

be apparent to those skitled in the ari.

Where NMR data are presented, 1H specira were obtained on either a2 Varian
VXR-200 (200 MHz, 1H), Varian Gemini-300 (300 MHz) or XL-400 (400 MHz) and are
reported as ppm down field from Me4Si with number of protons, muitiplicities, and

coupling constants in Heriz indicated parenthetically. Where LC/MS data are



wherein said al kyl noiety has at |east two carbons, or heteroaryl al kyl
wherein said alkyl noiety has at |east two carbons. R R21 Br Br N Sr
Cul PdC12(PPh3)2 10 6 10 XY N | TRS02 0 le 7 AUG 2006, -32_In_ Method
5, R 21 represents al kyl, unsubstituted aryl, substituted aryI =7 AUG 2006
unsubstituted arylal kyl, substituted aryl al kyl, unsubstituted heteroaryl ,
substituted heteroaryl, unsubstituted 3% teroarylal kyl, or substituted
het er oaryl al kyl, wherein thesc groups are as defined for R' above In Method

5, 2. 6- qirbsanteRy ahaly8Es Was iR r@mm@& $tahROAR]- KO enads the
presencgjrof a Cg.t al yst such as PdClZi&j Xe resul ting pr%bduct s

fornyl ats@@CtrﬁW%@mﬁﬁéﬂna%dS@nm C@'é“ﬁbrﬁdtﬂmwatl@lmﬁ?ﬁg dmicrpnocedur es
previ ou t hod o f a avi ng

t he struc ur e ?Hng?(g re ar gl 9’\E\]/hrhejl}zg H%Fé’ %IHI‘?% }rﬂ]'q é&%tg@ Kyl

havi ng @5% &$4CNNT 6€mma¥ oS CHRTIN, & tajrl — stdyer The reearduoaltk\yé andighisgrfas at

| east two carbons, or heteroarylal kyl wherein said
parent ion are given. _

Example 1
S
ng ..,,,/O\IC]),N
Ci
Step1

Racemic frans 1-(tert-butoxycarbonyl)-2-formyl-6-methyl-piperidine was
obtained as described in S. Chackalamannit, R. J. Davies, Y. Wang, T. Asberom, D.
Boller, J. Wong, D. Leone and A. T. McPhail, J. Org. Chem. 1999, 64, 1932-1940. A
solution of 5.44 g of this aldehyde was stirred in 100 mL of methanol with 6.0 g of
Ko,CQO; overnight. Solids were filtered out, and the residue was concentrated. The
mixture was redissolved in DCM, washed with water, dried over Na;SQyq,
concentrated and purified chromatographically using 7% ethyl acetate in hexanes as
solvent to furnish .3.2 g of product. '

“a) To a solution of 3.21 g (14.1 mmol) of the product of Step 1in 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 witii gtﬁer. dried over
Na,S50, and freed from solvent in vacuo 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 mixiure
was stirred ovemight, diluted with DCM, washed with water, dried over Na;S0Oy, and
solvent was evaporated. The product was purified by chromatography to furnish 4.67
g of TBDPS ether.



al kyl nmoiety has at least two carbons. Br Br N Br 6 NCHO 11 R 21

_Z/ __Sn(alkyl)3 Pd(pph3)4 2) H21Pt N CH20H h 12 12 R" x Y |_'-QAB2M S
10 02 1f In Method 6, WL represents al kyl, unsubstituted aryl, substituted
aryl, unsubstituted arylal kyl, substituted aryl al kyl, unsubstituted

het eroaryl, substituted heteroaryl, unsubstituted heteroarylal kyl, or
substituted heteroaryfal kyl, wherein thgﬁe‘ groups are as defined for R’
above. In Method 6, 2,6-dibronopyiidine s nono-netallated as previously

o N, Wb ABY PSERBERE Aldctn'B P Ry kD Bl % 1
reagent @Rdttheated QRBNEmMiRhrecdntAlding 806nL0889% 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
»  NaHCO3;, dried over Na,S04, concentrated and passed through a silica gel piug using
5% MeOH in DCM as solvent fo 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 of
4-chlorobenzenesulfonyt 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 was washed with saturated
NaHCO3, dried over Na;S0;, concentrated and purified by chromatography using
10% ethyl acetate in hexanes as solvent to obtain 4.66 g of sulfonamide.
b) The resutiing 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 info water, extracted with ethyl acetate and DCM. The
combined organic phases were dried over Na,SO,, concentrated and purified by
chromatography using gradient of 10-30% ethyl acetate in hexanes as solvent to
furnish 2.39 g of product.
Step d
a) To a mixture of 712 mg (2.3 mmol) of the product of step 3, and 370 mg (4.
mmo!) of pyridine in 10 mL of DCM at 0 °C was added a solution of 4-
nitrophenylchlorocarbonate in & mL of DCM. The mixture was stirred overnight at
ambient temperature, treated with an additionat 0.17 mL of pyridine and 100 mg of 4-
ﬁitféphenyichlorocarbonate and stirred for additional 5 h. The mixture was diluted
' with DCM, washed with water, dried over Na;S04, 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 2¢
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 (6%
MeOH/DCM) to furnish 17 mg of the desired product.1H NMR (CDCl3, 300 MHz)
§7.75 (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)".



catal yst such as Pd(PPh3)4, and the resulting product is hydrogenated to
give 12, Conpound 12 is converted to conpounds |If as previous4WAWb§E§ibed.
Method 7 In Method 7, conmpounds of formula | having the structure Ig are
prepared. 1) NaBH4 0 ¢~ 0 NH3 ,ACH3 2) N@4, alkyl N~C-13 0 O

Al kyl 2S04 0 13 or Alkyl-halide 14 1) H21Pt 2) LAHN _ty 0~ O~,~ N CH |
alkyl N CH3 Alkyl' | 0 3) TBDMSCI R S»414 4) R S02CI 15 5) TBAF 15 x Y R
0O S02 Ig In Method 7, pyridine-2,6-dicarboxylic acid dinethyl ester is
react ed with Bollowidyprocedigessimiattodhos®ih Bxadpteohyitici aenpeundigindatds ul ti ng
nmonohydr oxynet hyl  derivative is treated Vith an al kyl ating agent such as an
al kyl hdﬂ?é%pGPQQkalsulfonate to give 14, This is hydrogenated over a
catal yst such as platinum OAde, and )& E 4 '

EX. COMPOUND Mass Spec
No.
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reacted wth a reduci ng agent such as lithium alum num hydride to provide an

internmedi ate cyclic am no
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7 AUG 2006 -34
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02 0 Ih In Mthod 8, ketal 16 or alcohol 17 are prepared using the
procedures described in Method 1 and Method 2. These are converted to the
correspondi ng ketone by either acid hydrolysis of 16 or by,oxidation of 17-
The ketone is converted to conpounds of type I'h by reaction w thyaypnjgary
or secondary amine in the presence of a reducing agent such as sodi um

bor ohyri de, sodi um cyanoborohydride, sedBumtriacetoxyborohydride, or

pol ymer - bound derivatives thereof. Method 9 .1 In Method 9, conpounds of
formula | having the structure lIi and |Ij are prepared. AUG 286 IL R3
(GCOOHR3 R 11-1 N1) Dess-Martin Periodane OH 2) AlkylMiX R 802 N> 4 1

Al kyl RS 1) N o4 RUCl]%’\/Zﬁ 2)S0Q12 R3 0 T452.1”
oy .,Wo\“,N N
S0, Te} | /
Cl
11 H 452 1
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| OCH3 (CMX UY RR 0 AKkyl RS02 19 RS02 A kylMgXx R3 0 R11 | i |
(Omx -1- Y (OmOH R N-~Akyl | Akyl Nkyl RSO | R1802 4by sUR 2006
Met hod 9, internediate 4 prepared via any of the nethods previously
descri bed Gan be oxidized to an al dehyde using a variety of well-known
reagents such as Dess-Martin Periodane. The al dehyde is then treated with
an al kyl netal reagent such as a Gignagg.reagent, an alkyllithiumreagent,
or an al kyi zinc reagent to give alcohol 4a. Internediate 4a can be
converted to conmpounds of type I! using the procedures described in Methods
| through 8. Alternatively, 4 can be converted to ester 19 and then treated
with a Gignard tfeadgent t ive 4b. This is_ converted448.1 congounds of type
lj as previously de cribeE. I 0 L r\q
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SO, o

O~

Cl
16 (\J RPN 4431
- r}i s, /O\IrN S
S0, Ie)
Cl
17 O H 480.1
e N vy O N a
SO, Is) EE
Ci
18 H 441.1
- N ey A

9}
&
o=
=
Qéz

Q

<)

H-=Z
O
N
O

-
-

19 4771
H “'Q "
: ""’/OTN‘/[\

0O~




Compounds of type | k are prepared according to Method 10. Method 10 7 AUG
2006 -36 1 ~~~OH 1)P(0 ect 113G0z(D-I ~N~O Prot Ws02C  H3CO2C17NiB)M#educe H
Et 3N 20 21 H3ce2c"C~ 0, R¥B 0, olefination R N N.PFOQ Prot OProt 802 1
RS2 0 RL R14b 22 23 R02 24 R R 3~ R 4 '13 ~N cyclopropanaton b CH b R
X W0 R 14 NR14 R 14-YdRSO2 R14 Y d 12 0 R 14 R14 2% Ik Ester 20 is
protected with a suitable protecting g#4bup (Prot) such as t-
butyi di net hyl silyl ether, and the pyridine is reduced by well-known nethods
such as by treatnent vvlth hydrogen gas in the presence of a catalyst such
as pl ati num pxide—ih—-a—solvent—such—as—ethanoel—oer—ether—to-gi ve piperidine
21- This is sul4brtlyl at€d by Y ST |
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treatment with a sutfonyl

triethylam ne

to

R13 is H or

to the correspondi ng al dehyde (23,

al dehyde can be treated wwth a Gignard
give a ketone (23, R 13 # H). Conpound 23 can be
usi ng wel | - known net hods such as by treaggent with a al kyl

halide in the presence of a base such as
give 22. Using well-known nethods,
converted to 23, where

the ester of 22 can be
al kyl . For instance, 22 can | ed
R 13 = H) by treatnment with Ef&&fﬂm he

converted to

reagent followed by oxidation to

olefin 24

phosphoni urn

ylide. Oefin 24 can be converted to cycl opropane 25 by well-known nethods,
for instance, by treatnent with a di hal omet hane such as dli odonet hane in
the presence of _dialkylzinc and optionally in the presence of_ _
trifluoroacetilc @6id| by treatnent with kyli or sA@&kdituted al kyl di azo
conmpound in tHe presgnce of a netal such as It hodi um chl ori de, jor by
treat nent of #n al kylt hal i de “pr subsqr?Uﬂe al kyl| halide wth{a base such
as potassiun1nydroxide- | ot he, ahgvenexahple, R 14B, R 14b , and R 14C =
H alkyl, aryll, halo| -Of MN(&rkyllj, “NH2, -N(H)l kyl, N(al kyl)2, or
C(O) Qal kyl . (onpound 25 gaf§ be cofverted to co unds of typejlk using the
met hods previjously descriget—Qonpounds of type [11 are prepar ¢d as
described in nethod 11 I\/bth., AUG 79N -37JR3 R3 CHI ~¢ Y R3
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R So, 26 11 Internmediate 19 of nethod 9 is treated with ethyl magnesi um

brom de in the presence of Ti(QO Pr)4to give cycl opropanol 26, which is
converted to conmpounds of type | | as previously described. Conpounds of
type 1 m wherein R 1 is a heteroaryl nDiety can be made by severa

met hods as shown bel ow. Method 12: Haco2cr N'' Prot- Hydml yze pio q @¥5éﬁ¢|‘~r4~
Ol ,1 YNPnt Prot R S02 Cpuanally O | S02 R S¥%2 22 reprotect
R'=lioteroaryJ~substituted R1~02 0 IT =haterwyl or subsltuted hetenaryl

I nt er nedi at e 2% from nmethod 10 can be hydrolyzed and, opfionally as needed,
reprotsﬂ’&@ﬂﬂﬁ;-&ave acid 27. This acid can be transforned to a variety of

heteroaryl noieties using nethods well-known to those skilled in the art.
For instance, coupling %rth 2-am noethanol followed by oxidation and

dehydrati ve cyclization accordin o the Method of Morwi ck et al (O gank;
Letters 2002, 2665) gives 28 whe re 1i§)t Zﬁ oxazol yl . Conmpounds of type 28
can be transforrred i nt o conpeytt Nng t he nmet hods descri bed
earlier. Method 13: 7 AUG 2006 SO

Cl

Step 1
-a) To a mixture of the product of Exampie 1, step 3 (425 mg, 1.40 mmol), 308

mg (2.08 mmol) of phthalimide, and 917 mg (3.49 mmot) of triphenylphosphine, was
added with stirring 609 mg (3.49 mmol) of DEAD. The mixture was stirred overnight,
concenfrated in vacuo and purified by column chromatography using 20% ethyi
acetate in hexanes. The resulting material was dissolved in 15.0 ml of 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, 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. 1H NMR (CDCI3 300
MHz) & 8.56 (2H, d, J=5.5 Hz), 7.71 (2H, d, J=8.2 Hz), 7.48 (2H, 4, J=8.2 Hz), 7.29
(24, 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 4371 {M+H)".

Following procedures similar to those in Example 31, the compounds in Table

2 were prepared.
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I nternediate 20 from net hod 10 can be oxi di zed to al dehyde 29 using,
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shoul d not be construed as Iimting the scope of the invention. Alternative
mechani sti ¢ pat hways and anal ogous structures within the scope of the
invention may be apparent to those skilled in the art. Wiere NVR data are
presented, 1 H spectra were obtained on either a Varian VXR-200 (200 MHz, 1
H), Varian Gem ni-300 (300 MHz) or XL-400 (400 MHz) and are reporjtm B Ppm
down field from Me4Si wth nunber of prgyons, nmultiplicities, and coupling
constants in Hertz indicated parenthetically. Were LC/ M data are 7 AUG
2006 -39 presented, anal yses was perforned using an Applied Bi osystens

APl -1 00 mass _spectroneter and Shinmadzu SCL- 10ALCcol urnn: Altech plati num
C18, 3 micron,]| 33fAmk 7mm graﬁile flow O mn -480% CH3CN, 5 nin - 95%
CH3CN, 7 min -}95% CH3CN, 75 (:{IEA)CHSCN 9 mn - stopl The retention

ti me and obser ged paf ent *' om ar"é/g\nfen mine | fa N ,JONNI )r S02 0
Cl zo Step | Racem c jrans 1 SO,

-(tert-butoxycar bonytb 2-fornyl - 6- rret hyl - pi pe/di ne (was obtai ned as
described in S Chackpl amang , R J. Davies, Y. ng, T. PAsberom D

Dol ler, J. Wng, D. Leone a A. T. McPhail, J. Od. Chem [1999,

64, 1932-1940. A solution of 75.44 g of this aldehyde was stjrred in 100 nL
of nmethanol wth 6.0 p of Cl
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K2CO 3 overnight. Solids were filtered out, and the residue was
concentrated. The mxture was redissolved in DCM washed with wate %
over Na2SO4, concentrated and purified chromatographical ly using Todls
acetate in hexanes as solvent to furnish 3.2 g of product. stop 2 a) To a
solution of 3.21 g (14.1 rrrml) of the product of Step 1 in 20.0 nL of THF
at 0 OC was added 534 ng (14.1 mmol ) of (§od| um borohydride. The m xture was
stirred for 1.5 h, quenched with satur: ?ed NaHCCO3, extracted with ~ther,
dried over Na2S04 and freed from solvent in veouo to give 3.08 g of cr ude
al cohol b) The crude al cohol fromstep 2 was d| ssol ved in 20.0 nL of DWF and
treated with [.8p9 (27 mml)jr I m dazol e . b mmol ) of
TBDPSCI. The m xture jwas ed ve ni -,
wat er, dried oyer Na2504, nd soly v-a The product was
purified by chfomatog aphy td}lfu’r/nD*g 67Ng of TDPS ethgr. -7 AUG 2006
-40 c) A solut|on of L, TBI ether in 15 of DCM was cooled to 0
'C and treated with & m xturfe containing 30 nL of B9% TFA and 70 nL of DCM
Cooling was rgnoved ¢ m xture was stirred for 1.5 h.|Volatiles were
evaporated, the resi ¢- evaporated wwth DCM re-dissolved in DCM
washed with sajurated ), dried over Na2S04, clncentratied and passed
through a silifa gel plug usgcnc 5% MeOH in DCM as [solvent fo yield 3.50 9
of product. St 3—aH-A—mxiure—o0f—3-50-g(9-53-n E product of Step
2, 3.02 g of #-chor pbenzenesul fgnyiy chl orlHde and (1.499d (9. 06 mol) of

triethylamne I n 20.0ynL . NN N
WY
0=8=0 0 N

drled

Cl

Example 44

The product of Example 31 step 1 was converted to the title compound by
reaction with isonicotinic acid using EDCt and HOBT as coupling reagents, according
to the method known in the art. 1H NMR (CDCI3 300 MHz) § 8.75 (2H, d, J=5.8 Hz),
7.78-7.74 (4H, m), 7.50 (2H, d, J=8.7 Hz), 4.27-4.13 (2H, ser.m), 3.89 (1H, m), 3.39
(1H, dt, J=13.0, 4.3 Hz), 1.81-1.22 (7TH, ser.m), 1.35 (3H, d, J=7.3 Mz}, MS (ES) m/e
408.1 (M+H)".

Following procedures similar to those in Example 44, the compounds in Table
3 wefe prepared.



of DCM was stirred over a period of 48 h. The reaction was washed with
saturated NaHC03, dried over Na2SO4, concentrated and purified/ By6 2005
chronat ography uging 10%ethyl acetate in hexanes as solvent to obtain 4.66
g of sulfonam de. b) The resulting sul fonam de (4.66 g, 8.61 nnDI) was

di ssolved in 50.0 nL of THF and treated with 17.2 nL (17.2 mmol) of 1 M
TBAF/ THF solution. The m xture was stigfed over 1.5 h, poured into water,
extracted with ethyl acetate and DCM The conbi ned organi ¢ phases were
dried over Na2SO4, concentrated and purified by chromatography using

gradi ent of 10-30% ethyl acetate in hexanes as solvent to furnish 2.39 g of
product. step a) To a mixture of 712T#ABLR 33 mmol) of the product of step 3,
and 370 ng (4,( mmol) of pyridine in 10 nL of DCMat 0 OC was added a
solution of 4- nitrophenylchlorocarbonate in5m- of DCNI The m xture was
stirred overni anbient ¢ GNED e, treate ddi tional 0.17
mL of pyridine dﬁloo ng of 4- Gnltrgp enyIchIoroca&% e nd stirred for
additional 5 h m{xture was diluted wth EKK.mashed wi tlh water, dried

over Na2SO4, p-r-f-nﬂ by PhrnEangLa$h¥=usggg==£ tate i n hexanes;
as solvent to fur#$sh|860 4 ﬂltrophenylcarbona& .1b) To a solution of
20 ng of the apove prgduct in NL -f was {added 2( ngd of 4-(1

- pi peddi no) pi peddi ne. The“hi%wuré/ Wwed td stand overnight, diluted
w th DCK washefd with | @rle-lov 82504 and purifigd by prep. TLC
(5% MeOH/ DCM{to furnlsh 17 of the deSired groduct.1 H NMR (CDC13, 300
MHz) 8 7.75 (2[L-1, d, |J 8 5 7.45 (2H d, J38.5 Hz), 4.33-4.20 (4H, m,
4.11-4.00 (21-1, m 2. mnde .48-2.34{(51-1, ser.m), 1.80-1.22

n)
(16H, ser.m),|1.30 (3H d k7.1 Hz) M5 (ES) i 498.1 (MiH-. AUG 29BB
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-41 Foll ow ng procedures simlar to those in Exanple 1,

t he conpounds in

No. 2 40% &m ﬁﬁ5\8110

Table | were prepared TABLE | EX. COVPOUND Mass Spec
ClICl~r 3 N455.1 NN1 O-~/ O \S~10 4 No 401.1 O-~
O - ~nus zoos -42 n 455.1 ~
-52 .
50 446.1
Ci
51 4741
OB Pee:
'Iq i,
O=8=
Cl
52 [ii] Z 458.1
\\““ r:l Ty 3 N
O=8=
Cl

Example 53



N ,0S.0 G 6 H438.1 "ONNSO2 0 C 7 n HA438.1 N U@YW%)
C 8 H 438.1 N$020NC|9/4661 NlO]INNSOZO?A -43
10 H 452,121 O NNO

-B3-

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 myg (0.075 mmol) of Pd(PPhs)s and 15 mi. of 2 m Na,CO;. The mixture
was refluxed overnight, cooled, extracted with ethyl acetate, dried and 2-bromo-6-
phenylpyridine isolated chromatographically 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 mi (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, extracied with ethyl acetate, dried, concentrated, and purified
by chromatography using a gradient of 3-5% of ethyl acetate in hexanes fo 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 PtOz 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 NaHCQ;, dried, and evaporated. Column chromatography vielded 1.30 g of
cis (6-pheny! piperidin-2-yi)- -methanol and 200 mg of cis (6-cyclohexyl-piperidin-2-yl)-

methanol.

Preparation B: Alternate synthesis of cis (6-phenyl-piperidin-2-yl}-methanol:
Treat 6-bromopicolinic acid (1.99 g) in DMF {10 mL) with po?assium carbonate
(1.40 g) and then methyl iodide (4 mL)} at room temperature for 20 h. Dilute the
reaction mixture with dichloromethane {60 mL) and filter. Extract the filtrate with brine
(twice), dry (MgSQ,), and concentrate in vacuo to give methyl 6-Bromopicolinate as a

pale yellow solid (1.75 g).
Step 2



11 H452.1 NO 12 H452,1 _,o NN S02, O N13 H466.1 NH2 14 446.1 NO
N-,--, N O-7 ANME -44 15 446.1 NO 16 443.1 O NNy O 17 H 490.1

N O -7 AUG 2006

-54-

Heat methyl 6-bromopicofinate (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) under reflux for 1 hr. Cool the reaction
mixture, dilute with dichloromethane, and filter. Wash the filtrate with water.
Concentrate the dried (K:CO3) organic solution i vacuo fo give an amber residue
(0.81 g). Chromatograph this residue on silica gel plates (8, 10000) using
hexane:ethyl acetate 3:1 as eluant to give methyi 6-phenylpicolinate as a colorless oil
(0.55 g).

Step 3

Under a hydrogen atmosphere, stir methyi 6-phenylpicolinate (0.55 g) in MeOF
{30 mL) and glacial acetic acid (15 mL) in the presence of platinum oxide (0.150 g) fo
5 hr. Purge the reaction mixture with nitrogen. Filter and then concentrate the reactior
mixture in vacuo to give a yellow oil (0.77 g). Chromatograph this oil on silica gel
plates (8, 10000} using hexane:ethyl acetate 3:1 eluant to give methyl 6-
phenyipipecolinate as a colorless oil (0.23 g).

Step 4

Treat methyl 6-phenylipecolinate (0.23 g) in THF (15 mL) with 1M lithiurm
aluminum hydride in ether (10 mL) at room temperature for 2 h. Quench the reaction
mixture with EfOAc, the add MgS0O, and filter. Concenfrate the filtrate to give a
residue. Chromatograph the residue on silica gel plates (2, 1000m) using
EtOAc:hexane 1:1 as eluant to give (6-phenyl-piperidin-2-yl)-methanol as a white
solid (0.06 g).

Preparation C:

Step 1

(a) At 0 °C, to a solution of 1.29 g (6.77 mmol) of cis (6-phenyi-piperidin-2-yl)-
methanol from Preparation A or Preparation B in 20.0 mL of DCM was added 1.90
mL (13.6 mmdl) of triethylamine and 1.84 mL (10.1 mL.) of trimeth;IsinI
trifluoromethanesutfonate. The mixture was stirred for 1 h at ambient temperature,
washed with saturated NaHCO3;, dried over NaxS04 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 mmot) of 4-chiorobenzenesulfonyichloride. The mixture
was stirred for 24 h, washed with 1M HCI, saturated NaHCO;, and concentrated.

(¢)To insuré cleavage of TMS ether, the material was dissolved in methanol (5
mi.). treated with 1 mL of 1M HCL. stirred faor 30 min_ and concentrated The residues
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was chromatographed using 10-20% ethyl acetate in hexanes to fumnish 1.45 g of 1-
(4-Chioro-benzenesulfonyl)-6-phenyl-piperidin-2-yl}-methanol.
Step 2

The product of Step 1 was converted to the titte compound according to Step 4

- of Example 1, using N-cyclohexylpiperazine at the last stage as the amine.1H NMR

(CDCI3 300 MHz) 6 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-yi)-methanol, obtained in Preparation
A, step 2, was used in Examples 63-66.
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TABLE 4
EX. COMPOUND Mass Spec
No.
54 O 517 1
N~ O N\/\/N\)

95 560.1
N

56 NP 555.1

57 520.1
Ao ol
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28 469.1 N1 OY s=00 11 cl 0 29 469,1 ~o NNy 00 OC -47- 7 AUG
29H Exanple 31: HN H3C' NCQI NO02 0 Cl stop | a) To a mxture of the
product of Exanple 1, step 3 (425 ngy, 1.40 mmol), 308 ngy (2. 09- fdbk YOlEf
phthal im de, and_ 9 17 ng (3.49 mol ) of triphenyl phosphine, was added with
stirring 609 ng (3.49 mol) of DEAD. The m xture was stirred overnight,
concentrated in vacuo and purified by colum chronmat ography using 20% et hyl
acetate in hexanes. The resulting materd&F was dissolved in 15.0 m of 1:1
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met hanol and DCM and treated with 2 nL of hydrazine. The m xture was stirred
over 48 h, partitioned between | M NaCOH sol ution and DGM organi c. E@@mgxas
washed with 1 M NaOH solution to furnish 475 ng of amne. Step 2

product of step | was transfornmed to the desired product as described in
Example 1, Step 4, using 4-arninonethyl pyridine as the amne. I H NVR (CDC13
300 MHz) 5 8.56 (2H, d, J=5.5 Hz), 7.7dg(2H, d, J=8.2 Hz), 7.48 (211, d,
J=8.2 Hz), 7.29 (2H, d, J=5.5 Hz), 5.14 (2H, r’r) 4.45 (2H, d, J--6.0 Hz),
4-13 (1 H, m, 3.97 (1 H mM, 3.53 (1 H mM, 3.33 (1 H m, 1.85-1.19 (6H,
ser.m), 1.33 (31-1, d, J=7.1 Hz); IVB(ES) me 437.1 (MtH) +. Fol | owi ng
procedures sj m@sar |Jto those i arrpl e t he conmppund26ih Table 2 were
prepared. AUG Z006| -48 TABLEE'E/\rj< CC]VPCIJND Mass No. Spec 32 HH

437.1 NN Nl Y 11-{ox 0 \“Hr;ut's? R‘l 100
0=5=0

y

66 5141

67 (\N/\JOH 522.1

NMR data is given in Table 5 below for compounds in Table 4:



135 465.1 N NNy

~--C O0,N36 HH451.1 N NN
7 AUGME 37 HH451.1 NNNN y 0O 38 HH 451.1

~~ |

N -r
NfF NN N SO? 0 39 HH

454.1 N Y S02 0 40 HH 489.1 NO 41 HH 440A

-hg .

_7 UG 7008

TABLE §

EX.
No.

COMPOUND

'NMR

54

| m), 4.33 (1H, m), 4.03 (2H, t,

1H NMR (CDCI!3 300
MHz)57.84 (2H, d, J=8.8
Hz), 7.58-7.51 (5H, ser.m.),
7.37-7.24 (3H, ser.m.), 7.07
(1H, br}, 8.96 (1H, br), 5.22
{1H, d, J=5.5 Hz), 4.91 {1H,

J=7.0 Hz), 3.75 (1H, dd,
J=6.0, 11.5 Hz), 3.42 (1H,
dd, J=6.0, 11.5 Hz), 3.27-
3.17 (1H, m), 3.13-3.05 (1H,
m), 2.34 (1H, d, J=14.8 Hz),
1.88 (2H, m), 1.68-1.19 (5H,
ser.m.)

55

1H NMR (CDCI3 300 MHz)
37.85 (2H, d, J=8.8 Hz),
7.57-7.50 (4H, ser.m.), 7.36-
7.23 (3H, ser.m.), 5.24 (1H,
d, J=4.5 Hz), 4.38-4.13 (3H,
ser.m.), 3.70 (1H, dd, J=6.0,
11.0 Hz), 3.47 (1H,s), 3.42
(1H, dd, J=9.0, 11.0 Hz2),
2.73 (1H, br), 2.53-2.30 {5H,
ser.m.), 1.94-1.17 (16H,
ser.m.)

~Ilm S02 0 -49-



~NNNN21y 07 AUG 2006 42 HHFIN 476.1 MN 43 H H 4901

N~~11Y O=S=O0 N Exanple 4 IN NN

step |

aci d using EDCl
known .in the art.
7.78-7.74 (4H, m,
(1 H dt,
d, J=7.3 Hz),
those in Exanple 44,

m, 3.39

J=l

was converted to the title conmpound by
and HOBT as coupling reagents,
1 HNWR (CDC13 300 MHz) 5 8.75 (2H, d, J=5.8 Hz),
7.50 (2H, d, J=8.7 Hz),

4.27-4.13 (2H,
3.0, 4.3 Piz),-60~81-1.22 (7H
M5 (ES) W 408.1 (MH)+.

accor di ng

ser.m,
ser.m,

57

1H NMR (CDCI3 300 MHz)
57.84 (2H, d, J=8 Hz), 7.59-
7.50 (4H, m), 7.34-7.26 (3H,
ser.m.), 5.23 (0.5H, br), 5.12
(0.5H, br), 4.59 (0.5H, br),
4.47-4.32 (1H, m), 4.1
(0.5H, br), 3.71 (1H, d,
J=10.2 Hz), 3.43 (2H, ,
J=10.5 Hz), 3.24 (1H, br)

58 -

1H NMR (CDCI3 300
MHz)57.83 (2H, d, J=8 Hz),
7.63-7.53 (4H, ser.m.), 7.38-
7.27 (3H, ser.m.), 5.18 (1H,
m), 4.44 (1H, m), 3.86-3.62
(3H, ser.m.), 3.56-3.30 (2H,
ser.m.), 3.00 (3H, s), 2.78
(3H, s), 2.73 (3H, s)

61

1H NMR (CDCI3 300
MHZ2)57.84 (2H, d, J=8.7 Hz),
7.56-7.51 (4H, ser.m), 7.38
(2H, t, J=7.3 Hz), 7.29 (1H,
d, J=7.3 Hz), 5.66 (1H, m),
5.20 (1H, d, J=5.1 Hz), 4.35
(1H, m), 3.70 (1H, dd,
J=11.2, 7.0 Hz), 3.45-3.0
(3H, ser.m), 3.27-2.96 (5H,
serm), 2.30 (1H, d, J=14.0
Hz), 2.04-1.2 (12H, ser.m)

~~"'Q""-N
S02 0 C1 The product of Exanple 31
reaction wth isaryi gygtiiee c

to the nethod

3.89 (1 H,
1.35 (31-1,
Fol | owi ng procedures simlar to

t he conpounds in Table




3 were prepared. - 7 AUG Z005 it -51- TABLE 3 EX. COVPOUND Mass Spec
45 422.1 HN, O O Nr O=S=0 O 46 H422,1 O=S=00 N 47 416J H .0
,~~N1~ N Y~~N 0=~=0 0 1 48 I~N 11 450.1 "", 0 H, 5"6
e 7 AUG 2008
64 TH NMR (CDCI3 300 MHz)
O 57.78 (2H, d, J=8.5 Hz),
Q U - 747 (2H, d, J=8.5 Hz), 4.29-
o—~é =0 4.08 (5H, ser.m.), 3.68 (1H,
m), 2.76 (2H, m), 2.5-2.35
(5H, ser.m.), 2.10 (1H, d,
J=12.6 Hz), 1.85-0.77 (26H,
ser.m.)
67 N/\/OH 1H NMR (CDCI3 300 MHz) &
Q .y O 7.85 (2H, d), 7.57-7.50 (4H,
o=é=o ser.m.), 7.37-7.24 (3H,
ser.m.), 5.24 (1H, d, J=4.5
Hz), 4.35 (1H, m), 3.72 (1K,

dd, J=11.0, 6.0 Hz), 3.64
(2H, t, J=5.2 Hz), 3.60-3.45
(4H, ser.m.), 3.43 (1H, dd,
J=11.0, 9.3 Hz}, 2.61-2.46
(6H, ser.m.), 2.35 (1H, d,
J=14.3 Hz), 1.73-1.18 (6H,

ser.m.)
Also prepared were the following compounds:
Retention
Compound Structure ) . Observed Mass
Time (minutes)
No.
O ST
| Q ) 5.38 578.1

67-A

a

[Alpha}® =+51.40

No.



NN OA=0 0 0 d AUG 2006 -52 50 N446.1 NO Ib O=S=O051 H N 0=~=0 o0 52
468.1 HN Osi=0 o cl Exanple 53 0 ON N1 y 02 0 cl 7 AUG 2006

7 18 2006
-62 -
Q 5.38 578.1
67-B 4
[Alpha] 3 =-56.95
, o=t 0 5.52 596.1
67-C &
:7L©/O\/0YO/C
’ 5.68 628.1

et 5.42 578.1



-53 Preparation A cis (6-Phenvi-pipeeidin-27yi)-nethanol, Step 1 (a) To a
m xture of 600 ng (2.5 mol ) of 2, 6-di bronopyridine in 15 nL of toluene was
added a mixture of 150 ng (1.27 mol) of phenyl boronic acid i+ UGBS
met hanol, 86 ng (0.075 mml) of Pd(PPh3)4 and 15 nL of 2 m Na2CC3. The
m xture was refluxed overnight, cooled, extracted with ethyl acetate, dried
and 2-brono-6- phenyl pyridine isolated chromatographically from unreacted
2, 6-di bronmopyri dine and 2, 6-di phenyl py@3dine. (b) To a solution of 7.2 g
(31.03 mmol ) of 2-brono-6-phenyl py(idine in 50nL of THF at -78 OC was added
drop-wise 13.5 nL (31 mmol) of M n-BuLi in hexanes followed by 10 nL of
DMF. The m xture was-s{irred- e cold for 30 mn, quenched wth
saturated NaHCO3, |extracted with ethyl acetate, dried, concentrated, and
purified by chrfonmhtdgraph§ using a grt_%%ent of 3- S?Ef ethyl acetate in
hexanes to @f_gyi & 202 g of product p 2 To a soltition of 2 g of the
product of p1i 0O nm. of MeOH was added 5 nlL of AcOH and 300 My O
Pt 02. The m xture wggﬁvydrogenat ed under a balloon. The progress of the
reaction was followed by taking NVR spectra of worked-up portions. After
overnight stirring another portion of 300 Mg O Pt02 was added and
hydr ogenation continued for additional 24 h. Catalyst was filtered out,
vol atiles evaporatgdyresi qﬁé/r\e/?jl ssol ved in DCM and washed with 1 M NaOH
solution, satur . ,\dJri ed, and evaporated. Col umm chronat ography
yielded 1.30 g cip (6-phenyl -pipe(idiri-2-yi)-methanof and 200 ng of cis
(6-cycl ohexyl - pi peri@j n-2-yl)- nethanglgs 540.1

67-G i

O

&9

[+ e el

| J 4.75 558.1
67-H 4
A O T
LY se c06.1
67| )
g
W
'><(>/O\/Y\) .
BN 5.18 590.1
67-J N



Preparation B: Alternate synthesis of cis

(6-phenVi -pi peridin-2-yi)-nmethanol: Step | Treat 6-bronopicolinic acid
(1.99 g) in DM (10 nL) with potassiumcarbonate (1.40 g) and then
met hyl i odi de (4 nL) at roomtenperature for 20 h, Dilute the r<half &lfb

m xture with dichloronethane (60 nQ and filter- Extract the filtrate with
brine (twice), dry (MJS04), and concenggate in vacuo to give nethyl

6- Bronopicolinate as a pale yellowsolid (1.75 g), Step 2 7 AUG 2006 -54
Heat net hyl 6-bronopicol-inate (0.75 g), phenyl boronic acid (0,61 9),

t et Taki s(tri phenyl phosphi ne) paI Im (0.19 g) and potassium carbonate (0.75
g) in toluene(20‘rrL (4.5 m-) under reflux for 1 hr, Cool

t he reaction kirije I/frme th di chl or onet hane, filter. Wash the
filtrate with wat trate the ¥ffed (K2CM) %&génic solution in
vacuo to gi 6&%n anbersresi due (0.81 g). Chromatograph this residue on
silica gel plates (8, 000) using hexane:ethyl acetate 3:1 as eluant to
gi ve net hyl 6-phenyl piqolinate as a colorless oil (0~55 g). Stop 3 Under a
hydr ogen at nosphere, stir nethyl 6-phenylpicolinate (0.56 g) in MobO- (30
m.) and gl acial acetic acid (15 nl in the presence of platinum oxide
(0.150 g) fo 5 hr. Purge the reaﬁ‘:ﬁon mxture with nitrogen. Filter and
then concentrate the mor@ re in vacuo to give a yellow oil (0.77
g). Chromatograph lica gel plates (8, 10000) using

hexane: et hyl acet 1 eluant to gi vggmet hyl 6- phg@fHpi pecolinate as a
col orl ess 0ig7-{ 023 g) B

4.85 558.1
67-M
Q\/" O/ :
pmbmy 551 614.3
67-N
Q“WO/ 5.48 614.3
67-0




Step Treat nethyl 6-phanylipecolinate (0.23 g) in THF (15 m-) with 1M
l'ithium alum num hydride in ether (10 m-) at room tenperaty rigigfaee 2 h.
Quench the reaction mxture with EtOAc, the add MySO4 and. fllter
Concentrate the filtrate to give a reS|due Chr omat ogr aph “the residue on
silica gel plates (2, 1000m using EtQAc:hexane 1.1 as eluant to give

(6- phenyl - pi pe(idin-2-yi)-nmethanol as e6%hite solid (0.06 g). PWaration C
Step 1 (a) At 0 OC, to a solution of 1.29 g (6.77 muol) of cis

(6- phenyi - pi peridin-2-yl)- n'etha rom Preparation A or Preparation B in
20.0-m. of DCM was ad 1.90 3.6 mmol) of triethylamne and 1 .84 nL
(10.1 nmL) of tri ﬁeﬂJ\y,m,L | uomret hanesuf f onate. The m xture was
stirred for I h a nbient tie

rrperatur washed wit %urat ed NaHC03, dried
over Na2SO4 ?ggd volati les were evaporﬁ@@ (b) The due was re-dissol ved
in DCM treffdd with £ On (13.5 mol) of triethylamne and 2.11 g (10.0
nmol ) of 4-chl orobenzewesul f onyi chl ohde. The m xture was stirred for 24 h,
washed with 1 M HCl, saturated NaHC03, and concentrated. (c) To insure

cl eavage of TMS ether, the materi aI was di ssolved in nmethanol (5 m-)-

Irnated with | nL of 1MHOqf|r r 30 mn- and Mnr,~ntratpri Thp.

rpmrli in - 7 AUG 2006 "F A -5! s chromat ogr aphed using 10-20% et hyl

acetate in hexanes pto m sh of 1-

(4- Chl or o- benzen nyi-pipe rid i n-2-yi]-nethanol. Step 2
o= 5.48 632.1

67-Q #
o

ol ea
7R {jﬂm\/ﬁ( 5.82 578.1

5.85 578.1

9
‘\@/O\/\ﬂ/ ~ 535 540.1

67-1 ~

f
!




The product of Step 1 was converted to the title conpound according to Step
4 of Exanple 1, using N-cycl ohexyl pi perazine at the | ast stage as the
amne. I HNW (CDC13 300 MHz) 5 7~86 (2H, d, J=8.2 Hz), 7.57-7.49 (,Zﬁf@H
m, 7.36-7.24 (3H, m, 5.24 (1 H d, J=4.9 Hz), 4.34 (1 H, q, 336\UB ),
3.68 (IH, dd, J=1 1.0, 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); M (ES) ‘W 5606.686 { MtH) ~. Fol | owi ng procedures
simlar to those in Exanple 53, the conpounds in Table 4 were prepared.

C s- (6-cycl ohexyl - pi peridin-2-yi)-nmethanol, obtained in Preparation A, step

2, was used in Exanples 63-66. 7 2096 -56 TABLE 4 EX. COMPOUND M ss
-Spec No. 54 517A %jl-o < 55 560.1 O N -rNaS 0C 056N
555.1
.
Uzm \"/ 5.65 562.1
67-U P
<

Y
e "\)
\Qéz T 5.68 562.1

. o. r\
LY
5.18 524.1

Cral 5.08 §58.3

LT 5.18 558.3



o rbNJ-o0--1 N-~-N S .-~

o 0061520.1 H

Il
4

67-Z U |

67-AB

67-AC

Qo 0 57 520.1 oo,
sl.~0o 0 cl AUG 2096 -57 59 628.1 O

"ITN N

-67 -
4.38 520.3
5.32 574.1
5.585 574.1
4.68 536.1
525 | 544 .1 )

ON-N s-00 ~-CN,,
~~0 0 0~ 0 60 52_87.;3[]8 éhhﬁN Sl-o

58 508.1



yN, tD NOis oA O0O~0O¢cl 63 nHD523.1 .,,,, o NNy zff"
566.1 0 Na 4D N1 y 0=8=0 0 7 AUG 2006 -58 65 1 526.1 NO
514.1 NON

,,,,,,, N~1y 0 67 r~JN~-~CH522.1 N""0
-68 -

' O
) ~ O
67-AE U% Al 5.55

544 1
T o2 o S
O
OA
67-AG '\CC%:\/GTO/ 5.65 608.1
eV CACH
67-AH 2 5.38 575.1

. 577.1



N vy QS=00 NWR data is given in Table 5 bel ow for conpounds i n-TaWGe0%:
AUG 70 -59 TABLE5S EX. COVPOUND NMR No. 54 -010 HN 1 H NWR (CDC13 300
MHz) 6 7.84 (2H, d, J=8-8 1-0 Hz), 7.58-7.51 (6H, ser.m), 7-37-7.24 (3H,
ser.m), 7.07 cl (I H br), 6.96 (1 H, br), 5.22 (1 H d, J=5.5 Hz), 4.91
(1H m, 4.33 (1 H nm, 4-03 (2H, t, J=TO Hz), 3.75 (1H, dd, J=6.0,11.5
Hz), 3.42 (1 H dd, J=6.0, 11.5 Hz), -$97- 3,17 (1 H m, 3. 13-3.05 (1 H,
m, 2.34 (1 H d, J=Il 4.8 Hz), 1,88 (2H, m, 1.68-1.19 (5H ser.m) 55 1 H

NVR (CDC13 300 Mz) "
O 0
TR Y,

67-AJ @

'@

38 593.1

\@,2\/\&,0”“‘0

67-AK g

/D

5.22 ' 589.1

A

\ICIE}’ “\E’O/ S ‘.
67-AL 7 '

T

5 - 559.1
|

_O_ 0
A \©$° ) 5.35 573.1
l
e

=i=me 5.01 - 5823
67-AN @

| {
o °TU©

4.85 5843
67-A0



No 57 - 85 (2H, d, J=8.8 Hz),

ser.m), 5-24
J=6. 0,
H br), 2.53-2
1 H NWR (CDC13
m, 7.34-7.26
br), cl 4.47-4
3.43 (2H, t,

67-AP

67-AQ

67-AR

67-AS

67-AT

11.0 Hz), 3.47 (1 H, s), 3.42

N 7.57-T50 (4H, ser.m), 7.36- S, 7.23 (3H,

1H, d, J=4,5 Hz), 4.38-4.13 (3H cl ser.m), 3.70 ,
( ) ( ) (7;;1\%2 ?

,30 (5H,
300 MHz)

,32 (1 H m, 411

3.71 (1 H, d,

(1 H dd, J=9,0, 11.0 Hz),
ser.m), 1.94-1.17 (16H,
57 84 (2H, d, J=8 Hz),
(3H, ser.m), 5.23 (0.§I7|0_br), 5.12
(O 5H; br),

ser.m) 7 AUO 2006 -60 57
7.59- ~T s':-,-0 0 7-50 (4H,
(0.5H, br), 4.59 (0.5H,
J=10.2 Hz),

J=I 0.5 Hz), 3.24 (1 H br) 58 1 HNMR (CDC13 300

‘\@*’2’“\('@/ ©

J 4.85
|

"~

FUZQ;,TU O

5.01

596.3

580.3

566.3

600.1

596.1



N -VN-~, ~N~ MHz)57.83 (2H, d, J=8 Hz), --5; S~0 O '110 7.63-7.53 (4H,
ser.m), 7.38- 7.27 (3H, ser.m), 5-18 (1H, n), 4.44 (1 H n), 3.86-3.62

cl (3H ser.m), 3,56-3.30 (2H, ser.m), 3.0G (3H, s), 2.78 (SJj,Atg‘)mD@JS
(3H, s) 61 1 H NVR (CDC13 300 MHz)67.84 (2H, d, J=8.7 Hz), N S~
7.56-7.51 (4H, ser.n), 7.38 0 (2H, t, J=7.3 Hz), 7.29 (1 H d, J=7.3 Hz),
5.66 (1 H m, cl 5.20 (1 H, d, J=5,tH~* 2), 4.35 (I H m, 3.70 (1 H.
dd, J=I 1.2, 7.0 Hz), 3.45-3.0 (3H, ser.n), 3.27-2.96 (5H, ser.m, 2.30 (1
H d, J=l 4,0 Hz), 2.04-1.2 (12H, sern) 7 AUG 20c6 64 1 H NMR (CDCL3 300

MHz)
(7
/QM,/"\L(“\/!

67-AV ; 5

5.52 596.1

H

o

67-AW

s Tq 5.85 578.1

67-AX

5.82 '596.1

67-AY

5.45 610.1

67-AZ




N5 7 78 (2H, d, J=8.5 Hz), y 7.4*7 (211, cl, J=8.5 Hz), 4,29- O=S=0 O 4.08
(5H, ser.m), 3.68 (1 H rn), 2.76 (2H, rn), 2.5-2.35 0 (5H, ser-TnhlG 2083 10
(1 H d, cl J=12.6 Hz), 1.85-0.77 (26H, ser.m) 67 1 HNWVIR (CDC13 300
MHz) 8 N 7.85 (2H, d), 7.57-7.50 (4H, | O=S=00 ser.m), 7,37-7.24 (3H,
ser.m), 5.24 (1H, d, J=4.5 Hz), 4-3544_H rn), 3.72 (1 H_ cl dd, J=1 1.0,

6.0 Hz), 3.64 (2H, t, J=5.2 Hz), 3.60-3745 (4H, ser.m), 3.43 (1 H, dd,
J=11.0, 9.3 Hz), 2.61-2.46 (61-1, ser-m), 2,35 (1 H d, J=14.3 Hz),
1.73-1.18 (6H, ser.m) Also pre d were the follow ng Gornpounds:

Ret en6un Conpound St | um leﬁv nut es) Cbsewed Mass No. y
\©/£1_ij - 9.92 592.1

67-BA

=

a=i=o . & 5.88 592.1

67-BB

&3\)\'{ 5.92 610.1
¢

8 0.72 596.1

678D ) 5

., 5.92 592.1



67-Ay 5-38 578.1 20 [Al pha] . =+51.40 -7 AUG 200S -62 5.38 578.1 67-B
[ Al pha] 20=-56.95 '0 5-52 596.1 67-C 5.68 628.1 67-D 5.42 578.1 67-E 7 AUG

2906 -63 67-F 5-48 578.1 4.83 5401 67-G 4.75 558.1 67-H 5. 42 B 106 67- 1
590. 1 ‘

e Lt ]

-73-

PO 5.78 596.1

67-BF Q@
Ree 542 596.1
67-BG Q T ' -

67-BH

_ $ : 5.35 639.0
' m/“\ﬂ/
. T 5.15 639.2
67-Bl @ '

e
h 465 583.1

678 5“ |
1ODQR 5.22 611.1
67-BK 5



67-J - 7 AUG 2006 -64 5.48 596.1 ©67-K 5M596.1 67-L 4.85 558A 67-M5.51
614.3 67-N 5.48 614.3" 67-0 A~-G 5.55 5 67-P -cl 5.48 632.1 67/d5288
578.1 67-R 67-S 5-85 578,1 5.35 540.1 67-T 7 AUG 2006

-74 -

, @
@2\,3(0/ 5.00 596.1

67-8L

H i 1
4.50 558.1
67-BM
5.30 596.1
67-BN
5.00 582.1
67-BO
o—=i=a § 550 6442
67-BP )
r7<:' - }
5.00 606.1

67-BQ




-66 .0 67-U5R5 562.1 5.68 562.1 67-V 5.18 524.1 67-W5.08 558.3 67-X
5.18 558.3 67-Y AUG 200S -67 4.38 520.3 67-Z .0 5.32 574.1 _64ysViMR- 55
574.1 67-AB 2~~'Yo 4.68 536.1 67-AC 5.25 544,1 67-AD

-75-

2.30 631.1

67-BS ] 4.85 522.1

_ Example 68
)
.0 2
TN Y
SO, 0
Ci
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 (becomes turbid due to partial
precip'ftétion). To this was added drop-wise 1.86 mL (4.29 mmol) of 2.3 M Buli, and
the reaction was stirred for 5 min.

(b) Benzaldehyde (456 mg ,4.3 mmol) was added drop;wise to the above
mixture, and the reaction was stirred in the cold for 15 min, quénched with saturated
NaHCO3;, extracted with ethyl acetate, dried, concentrated. The residue was purified
by chromatography using a gradient of 10-30% of ethyl acetate in hexane as solvent
to give 0.85 g of oily product.



7 AUG 2006 -68 Illy 5.55 544~1 67-AE 4.61 506.1 67-AF 6 5.65 608.1 67-AG
5.38 575.1 67-AH a 0 5.25 577.1 67-A - 7 AUG 2006 -69 5.38 5931 GzﬁﬁbAJ
5.22 5891 67-AK 5.15 559.1 67-AL 5.35 573A 67-AM5.01 582.3 67JA0

-76 -

(c} A mixture of the above product, 5 ml of triethylsifane, 5 mL of TFA and 5
mL of DCM was heated at reflux over a period of 36 h. After evaporating most of the
volatiles, the residue was redissolved in DCM, washed with 1M NaOH, dried,
concentrated, and purified by chromatography using 5% ethyt acetate in hexanes.
Obtained 0.55 g of the product.
Step 2

The product of step 1 was converted to the target compound using conditions
describ.ed in Exam'ple 53, Preparations A and C. 1H NMR (CDCI3 300 MHz) 8 7.75
(2H, d, J=8.8 Hz), 7.44 (2H, d, J=8.8 Hz)}, 7.33-7.19 (6H, ser.m.}, 4.42-4.22 (4H,
ser.m.), 4.14 (1H, m), 3.98 (1H, m), 3.09 (1H, dd, J=12.0, 2.7 Hz), 2.90 (1H, t, /=120
Hz), 2.78 (2H, br), 2.51-2.37 (bH, 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.
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67-AY y 67-AZ 5.45 610.1 -1 AUG 2006 -72 JlI 5.92 592.1 67-BA jo 5.88
592.1 67-BB 5.92 610.1 67-BC 5.72 596.1 67-BD 5.92 592.1 67- BE_} mt}%
2006 -73 0 5.78 5W 67-BF y 5.42 596,1 67-BG O 008

-78 -

Also prepared were the following compounds:

Retention
i Observed
Time
. Mass
{minutes)

5 o 5.35 5743 628326

amteme 5.38 574.3 628327
=

‘"8; 5.05 560.3 629247
]
-




5.35 639.0 67-BH 5.15 639-2 67-Bl 4.65 583.1 67-BJ 5.22 611.1 67-BK 7
AUG 2006 -74 5.00 596A 67-BL 4.50 558.1 67-BMy 5.30 596.1 677 BN6 w05, 00
582.1 67-BO 0 5.50 644.2 67-BP 5.00 606-1 67-BO i
-79-
Example 75
O hO
OO
S0, 0
Cl
Step 1

To a solution of 5.0 g (21.4 mmol) of 2,8-dibromopyridine in 50.0 mL of DCM
was added 5.6 mL (40 mmol) of triethylamine, 701 mg (1 mmol} of Pd{PPh3),Cl;, 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 (CDCI3 300 MHz) § 7.73
(2H, d, J=8.8 Hz), 7.45 (2H, d, J=8.8 HZz), 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 (14, 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.



-7 AUG 70H -75 5.30 631.1 67-BR 67-BS 4.85 522.1 Exanple 68 N a%' ON
"1"0O Na I Y S02 0 Cl XO Step | (a) A solution of 1.00 g (4. 29-rmmk)z008f
2,6-di bronopyridine in a mxture of 20 nL of ether and 20 nL of THF was
cooled to -78 "C (becones turbid due to partial precipitation). To this was
added drop-wse 1.86 nL (4.29 mmol) of -2.3 MBuLi, and the reaction was
stirred for 5 mn. (b) Benzal dehyde (4_5§0r_rg 4.3 mmol ) was added drop-w se to
the above m xture, and the reaction was stirred in the cold for 15 mn,
guenched with saturated NaHC03, extwth et hyl acetate, dried,
concentrated. The residue was purifi ; hr omat ogr aphy usi ng a gradi ent
of 10-30% of ethyl acetate in hexane as solvent to give 0.85 g of oily
product 7 AUG 209S -76 (c) A mxture of the above product, 5 m of

triethylsilang, BXnm of TFA an@QGMPOUND Mass
No. Spec
76 N 545.1
@A“"Q“"“C’rﬁw'@
S%O e
a _
78 | 548.1
o S
Ly N\
d
79 (j i | 536.1
D R SN
ST O
: O
Cl
80 H 548.1
- S & N N
Y o T
PPN
&
& |
81 O 588.1
N
¢'Q""r/ O\H/NK\\) | .
3, <5
o .




mL of DCM was heated at reflux over a period of 36 h. After evap

of the
dried,

vol atiles, the residue was redi ssolved in DCM washed V\A?F@F 2@1%

nost

concentrated, and purified by.chromatography using 5% ethyl acet ate

in hexanes bt ai ned 0-55 g of the product. Step 2 The product of step
was converted to the target conpound using conditions described in Exa
53, Preparations A and C, | H NVR (CDE¥ 300 M) 5 7.75 (2H, d, J=8.8
7.44 (2H d, J=8.8 Hz), 7.33-7.19 (5H, ser.m), 4.42A. 22 (4H, ser.m),
(IH, m Examgle(82H m, 3.09 (1 H dd, J=12.0, 2.7 Hz), 2.90 (1 H, t, J
Hz), 2.78 (2H, br), 2.51-2.37 (5H, ser-m), 1 ~84-1.27 (116H, ser.m);

(ES) me 574.1 (MtH)+. Foll owi ng procedures simlar to Exanple 68 the

Mass

No.

Lo Cf

SO,

£

-Gl

Step 1
To a solution of 5.0 g (21.2 mmoit) of 2,6-dibromopyridine in THF at —78°C was

added 9.2 mL {21 mmoi) of 2.3 M solution of n-Bul.i in hexanes, followed by 2.3 mL
(30 mmol) of DMF. The mixture was stirred for 45 min in the cold, quenched with
saturated NaHCO;, extracted with ethyl acetate and the product purified by column
chromatography (3% ethyl acetate in hexanes) to furnish 1.13 g of 2-bromo-6-
formylpyridine.
Step 2

(@) A mixture contai.ning 750 mg {(4.05 mmol) of product of step 1, 1.41 g (4.46
mmol) of vinyltributyitin, 231 mg (0.2 mmot) of Pd{PPhs)4, and 5.0 mL of DMF was
heated for 12 h at 80 °C. The volatiles were evaporated, and the residue purified by
chromatography (3-5% ethyl acetate in hexanes} to furnish 360 mg of 2-formy!-6-
vilylpyridine.

{b) The above product was hydrogenated at 50 psi over catalytic PtO, using

" 1:3 Tnixture of AcOH and MeOH as solvent to furnish 87 mg of reduced product

Step 3
The product of step 2 was converted to the target compound using conditions

described in Example 53, Preparations C. ‘H NMR (CDCI3 300 MHz) § 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)".
'Foliowing procedures similar to those of Example 82 the compounds in Table

8 were prepared.

I
npl e
Hz) ,
4.14
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conmpounds in Table 6 were prepared. 7 AUG 2005 7 TABLE 6 EX COVPOUND
Spec 69 531-1 71 534.1 'T-N 72 522. 1 ~~0 0 00
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5.35
5.38 574.3 628327 V 5~05 560.3 629247 7 Attﬂgé)g® -79

Exanple 75 ON ""'~O Nor N
-89 -
TABLE 8
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r1 O S02 Step 1 To a solution of 5.0 g (21.4 mmol) of 2, 6-di bronopyridi ne
in 50.0 nL of DCM was added 5.6 nL (40 mmol) of triethylam ne, z?kUﬁ?mﬁl
mrol ) of Pd(PPh3)4Cl 2, 95 ng (0.5 nmol) of Cul, and a m xture of

phenyl acetyl@ne in 20.0 nL of DCM The dark mixture was stirred overnight,
washed wi th concentrated anmoni um hydroxi de, dried, concentrated, and
chromat ographed. Fractions containing t8&-desired product of

nono- substitution of bromne were identified by MS (mr--258.1), yield 2~41
g. Stepggaigﬂenmoduct of step | was converted to the target conmpound using
conditions -described in Exanple 53, Preparations A and C_ 1H NIVIR (CDC13
300 MHz) 8 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 (1 H m, 3.97 (1 H m, 2.73 (4H m, 2.42
(5H, m), 2-04 (1 H m, 1 ~78-1,15 (17H, ser.m)@ (ES) me 588.1 (M-H)

Fol | owi ng procedures simlar to th of Exa he conpounds in Table
7 were prepared. 7 AUG 2006 -§0Q TABLE 7 EX OUND Mass No. Spec 76 H N
545.1 S-o HaC™ > "N _
0=8=0 0
Ci
Step 1

To a solution of 2,6-pyridinedicarboxylate methyi ester (19.52 g; 100 mmol) in
ice-cooled anhydrous methanol (300 ml) is added sodium borohydride (3.03 g; 80
mmol) portion-wise then the reaction is stirred 30 min at room temperature. Another
1.0 g of sodium borohydride is added to the mixture and the reaction is stirred an
additional 30 minutes. After concentration, the crude is diluted with water and CH.Cl,
and extracted with CH,Cl,. Combined organic layers are dried over Na;S0,,
concenirated, and the residue is subjected to flash-chromatography over silica gel
(eluting CH,Cly/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)at0 C
is added NaH 60% in mineral oil (2.60 g; 64.6 mmol) followed by dimethylsulfate
(6.60 ml; 70 mmol).and the reaction is stirred 2 h at 35 C. After concentration, the
crude is diluted with water and extracted with CH,Cl;. Combined organic layers are

~ dried over Na2S04, concentrated, and the residue is subjected to ﬂaéh-
chromatography over silica gel (eluting CH2CI12/MeOH 95:5). The purified product is
dissolved in CH,Cl/MeOH, treated with an excess of 1 N HCl in £E120 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 piatinum (1V) oxide
(1 @) in ethanol is hydrogenated 16 h at 40 psi, filtered over Celite and concentrated
to provide 11.60 g of crude piperidine amine, as a white solid.

Step 4

To a suspension of piperidine amine (11.60 g; 52.1 mmol) in anhydrous THF

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



N SO0 OIbd 800" H548.1 N

AUG 2006 Exanple 82 NCr S02 0
mol ) of 2, 6-di bronmopyridine |
2.3 M sol ution of n-Bukil ALﬁ fh

78 548.1 N S 0 79 536.1 W) O-r-f 1 4
Y\~0081r'"No588.1 NN)Ily S-o007
ClL X0 Step | To a solution of 5.0 g (21.2
THF at -780C was added 9,2 nL (21 mml) o

hexanes, followed by 2.3 nL

f
-84 -

mmol}), then the reaction is allowed to warm to room temperature and stirred an
additional 1 h. The reaction is quenched with an excess of AcOEL, diluted with 0.5 N
aqueous NaOH solution, and extracted with AcOEt and CH,Cl,. Combined organic
fayers are dried over Na,S0O,4 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-butyldimethylsityi
chloride (8.6 g; 57.3 mmol} and friethylamine (8.7 mi; 62.5 mmol) in anhydrous 1,2-
dichloroethane (100 ml) is stirred 16 h at 60 C. The reaction mixture is diluted with
0.5 N agueous NaOH solution and exiracted with CHzCl,. Combined organic layers
are dried over Na;SQ;, concentrated, and the residue is subjected to flash-
chromatography over silica gel (eluting CHClo/AcOEtL 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 chioride (2.90 g; 13.7 mmol} and triethylamine (1.53 ml; 11
mmol) in anhydrous 1,2-dichloroethane (25 ml) is stirred 3 h at 60 C then overnight at
room te.mperature. The reaction mixture is diluted with 0.5 N aqueous NaOH solution
and extracted with CH2CI2. Combined organic layers are dried over Nax;SO,,
concentrated, and the residue is subjected to flash-chromatography over silica gel
(eluting CHChy) to provide 3.72 g (90%) of O-protected sulfonamide, as an oil.
Step? -

To a solution of O-protected sulfonamide (3.70 g; 8.3 mmol) in anhydrous THF
(50' mi) is added TBAF 1 N in THF (16.6 ml; 16.6 mmol) and the reaction is stirred
overnight at room temperature. After concentration, the crude is diluted with 5%
NaHCO3; aqueous solution and extracted with CHoCl;. Combined organic layers are

| dried over Na,S0O,, concentrated, and the residue is subjected to flash-
chromatography over silica gel (eluting CH2CI2) to give 2.50 g (93%) of sulfonamide
alcohol, as an oit: '"H-NMR (300 MHz, CDCl3) 6 7.79 (d, = 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



(30 mol ) of DWMF. The m xture was stirred for 45 mn in the cold, quenched
wth saturated NaHCC3, extrarted with ethyl acetate and the _p@ H[J{Jg[}
purified by colungn chromatography (3% ethyl acetate in hexane % 0B ur ni sh
1.13 g of 2-bronp-6- fornylpyridine. Step 2 (a) A .m xture containing 750 ngy
(4-05 mmol ) of product of step 1, 1.41 g (4-46 mmol) of vinyltributyltin,
231 ng (0.2 mmol) of Pd(PPh3)4, and 5.8t of DMVF was heated for 12 h at 90
"C. The volatiles were evaporated, and the residue purified by

chr omat ogr ap hpo (a&dﬁ.%cetcbfy&ulﬁmnanﬁde aloohob A 609), 7tT0 mmaoil) shd3eoitrophenyi

over catcigrplemaBLT g p 28 rpdflif RGe BRI Pl Bitn: 1o ™
furni sh Betiyiardine! (hEed HL8dHR0) PieheTedbBoniosiedd elemign akyan conver ted

to the target compound using conditions described in Exanp
Prepar atiegiperaure HAREYCRN¢aIGtDN3 e fegdussisTsubjegted to diash- thnﬁmranhm (2H,

br) 78 3 ﬁ[{/;?;?;fi(%atlﬁéﬁexﬁﬁés@%tdg(ggo% Mv&g 27%)(58 f‘]é:g'éylf%aTic%ﬁJ (2H,
ser. m) ,nitrdPtber(@thrbbnatésasd fdam. M5 (ES) rnle 512.1 (MrH) ~ Fol | owi ng

procedures simlar to those of Exanple 82 the conmpounds in Table 8 were
prepare t UG M -82 TABLE 8 EX COMPOUND Mass No. Spec

A solution of sulfonamide p-nitrophenylcarbonate {50 mg; 0.10 mmol) and 4-
piperidinopiperidine (84 mg; 0.50 mmol) in 1,2-dichioroethane (1 ml} is stirred
I overnight at room temperature. The reaction mixture is diluted with 0.5 N aqueous
NaOH solution and CH»Cl; and the organic layer is directly subjected to preparative
chromatography over silica gei (eluting CH2CI12) then treated with dry 1 N HClin Et:O
to provide 7 mg of product: TH-NMR (300 MHz, CDCl3) $ 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),
i 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 compotnds in

Table 9 were prepared.



-7 AU 205

-0

83 469.1 Ni S 00 O0O085 472A sI~-0O0ONO 86 472.1 HON N _~N
S~ 0 No 87 512.1 NJ NA-0 0 7 AUG 2006 -83 Exanple 88 0 0 Na No H3C
"N Y '
- 86 -
Table 9
EX COMPOUND High Res.
No. Mass Spec
89 \/lfj\/ | | 476.1985
O o N N
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Cl
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| O=S=0 0 Cl Step | To a solution of 2,6-pyridinedicarboxylate nethyl
ester (19.52 g; 100 rnnol) in ice-cooled anhydrous nethanol (300 m) is
added sodi um borohydride (3.03 g; 80 mmol) portion-wi se then the reaction
is stirred 30 mtt at roomtenperature. Another 1.0 g of sodi um borohydride
is added to the mixture and the reaction is stirred an additional 30

m nutes. After concentration, the crudegis diluted with waterddb g 2
and extracted with CH2C1l2. Conbi ned organic |layers are dried over Na2SO4,
concentrated, and the residue is subjected to flash-chromat ography over
silica gel (eluting CHC 2/MeCOH 95:5) to give 1109 g (66% of alcohol, as

a white solild. 98ted 2 To | ution al cohol (9 004@-154%08 mmol ) in
anhydrous THF (200 {nm), atl O ics agded NaH 60% i h mineral oi|l (2.60 g; 64.6
tell (6]

mmol ) fol | ojed by difrettyl §ul (6160 nl; 70 nrol ), and the reaction is
stirred 2 h|at 35 ¢ Afte=sSeoncenrati‘egy the crude is dilutled with water
and extracted with |CH2C12- |Conbi ned organic |ayer$s are dried over Na2SO4,
concentrated, and tlhe res @ is subjected to flagh- chronat ography over
silica gel (eluting CH2C POH 95:5). The purified product ils dissolved in
CH2C[ 21MeOH| treatgd with an excess of 1 N HCl in|Et20 and cponcentrated to
provide 11.% g (98% of pyPicI ine internmedi ate, ag @ hydrochljoride salt.

Step 3 A mi Xtuiog off pyridi rnternediate (11,50 §; 462 &%eol|) and pl ati num
(1V) oxide |(1 g) i|ln ethdnol |is hydlogenated 16 h{at 40 psi, ffiltered over
Celite and ¢oncent rlar® ;) xﬂe”j.\;l:./ﬁm/g of crude piperidijne amne, as a
white solid. 0=8=0 o !

cl _

95 \/(l/ H 488.1989
0=5=0 9]
o

96 : /O 528.2304
N

0=8=0  ©
Ci
o7 \/[j\/ 431.1413
0 0 D T
g N hig
0=8=0 O




Step 4 To a suspension of pipendine amne (11.60 g; 52.1 mmol) in anhydrous
THF (50 mM) at O Cis slowy added lithiumaturninumhydride I Nin THF
(200 m; 200 AUG 2096 -84 nmol), then the reaction is allowed to warmto
roomtenperature and stirred an additional 1 h- The reaction is quenghegs
with an excess of AcCEt, diluted with 0.5 N aqueous NaCH sol ution, and
extracted with AcOEt and CH2Cl 2. Conbi ngg _organic |ayers are dri ed over
Na2SO4 and concentrated to provide 83 g of crude pipendine alcohol, as an
oil. Step 5 A solution of piperidine alcohol (8-3 g; 52.1 nmol),
tert-butyldinethylsilyl chloride (8.6 g; 57.3 mol) and triethylamne (8.7

m; 62.5 mul) g8n gnhydro ,2- dic roet hane (3004vk)1669 sltirred 16 h at
60 C. The re¢action m>6tur dléaut th 0.5 Nftaqueous NaOH sol ution and
extracted wjth CHzC1Z. | ayers are dried over Na2SO4,
concentrated, and tjhe re%%| S cted to flagh chromat ography over

silica gel (eluting CH2O 2/JAcOEt 95 5 t@H70:30) ta provide 5.0 g (35% of
O protected|pi peridi ne, ag oil. Step 6 A solutijon of O profe&ed

pi peridine (2.50 g;] 9.14 mqol), 4- chlorobenzenesyl fonyl chlofide (2.90 g;
13.7 mmol ) and trigthylamne (1.53 m; 11 nmol) iin anhydrous
1, 2-di chl or get hane {(25 rnl )Clis stirred 3 h at 60 C then overnight at room

tenperatureﬁ'Fgg—rf i ] 7 Is NaOH
solution a tracted i ned organi 3 s are dried over

Na2S04, concentr atied© N | s subjected to flash-Ghronmat ography
over silicalgel

Cl
101 \/(L ( N 496.1679
i
g) 0. N S
g N hig
0=§=0 0]
Ci

102 Jlf\,l\/ l - 488.1966
0. Q. N
- N

cl
103 \/O\/ |/\N/ 460.1677
O A A0 N
0=5=0 jg T




(eluting CH2C12) to provide 3.72 g (90% of O protected sulfonanlﬂﬁ&gﬁs an
oil. Step 7 To a solution of O protected sul fonam de (3,70 g; 8/ in
anhydrous THF (60 m) is added TBAF 1 Nin THF (16.6 nl; 16.6 nmol) and t he
reaction is stirred overnight at roomtenperature. After concentration, the
crude is diluted with 5% NaHCO3 aqueous sol ution and extracted with CH2C 2-
Conmbi ned organic |layers are dried over8WNa2S04, concentrated, and the
residue is subjected to flash- chronat ography over silica gel (eluting
CH2C 2) to give 2.50 g (93% of sulfonam de alcohol, as an oiI: 1H NMR (300

MHz, CDC13) 8 7. 79 (d,J = 8.8 Hz 2H) 747(d1RR|-|7 , 4.24 (m 1
H, 4.09 (m 11% 3. 40-3 (m 4H), 3.37 (s, 3H|, &3‘&1@8&370 (m 3H),

1.20-1.40 (m HRMB %0883 Step 8 7 AUG 2JO6 -8b To a solution
of sulfonanide alcchol 2.%0 gv 7.50 mol ) and p-fitrophenyl | chloroformte

(1.70 g; 8.25 mmol )} in amh#ﬂﬁbus THF (30 M) is showy added | triethyl am ne
(1,20 m; 8|25 mol|) and e reaction is stirred @verni ght at|room
tenperature| After [concen jion, the residue is subjected to
fl ash- chromjt ogr aptly overxstlica gel (eluting Hexanesl AcOEt P0:10) to give
3.70 g (99% of sulifonam de, p- nitrophenyl carbonaie, as a foam Step 9 A

sol ution of {sul fonam do p-rritrophenyl Garbonate (50 ng; 0.10 mpol) and 4-

pi peri di nopi peridine (84 ng; 0.50 mmol) in 1,2-dichloroethane (1 nl) is
stirred overnl ht at roomtenperature. The reaction mxture is diluted with
0.5 N aqueousNMiadptaster gempaunds iciable? imaiveRdn Jabinl@ 1 ayer is directly
subj ected to preparative

'. TABLE 10
EX COMPOUND NMR ()
No.

9 A | 8.19 (d. J =3.0 Hz, 1H), 7.77
) | s=88Hz 2H), 7.40-7.55
«fjv (m, 3H), 6.60-6.75 (m, 2H),
0=8=0 4.20-4.35 {m, 2H), 3.95-4.05
(m, 2H), 3.40-3.75 (m, 10H),

3.35 (s, 3H), 1.50-1.80 (m,
3H), 1.05-1.40 (m, 3H)

o}
94 \/O\/ | 7.78 (d, J=8.8 Hz, 2H), 7.46
A N O\H/N\/\N/ (d, J = 8.8 Hz, 2H), 4.15-4.35
L ] I

0=8=0 0 (m, 2H), 3.90-4.05 (m, 2H),
3.35-3.60 (m, 4H), 3.35 (s,
3H), 2.96 (s, 3H), 2.45-2.60
cl | (m, 2H), 2.31 (s, 3FD), 2.28 (s,

3H), 1.45-1.80 (m, 3H), 1.20-
1.40 (m, 2H), 1.13 (m, 1H)




chromat ography over silica gel (eluting CH2ClI2) then treated with dry | N
HCl in Et20 to provide 7 ng of product: '"H NVR (300 MHz, CDC13) 8 7.76 (d,
J =8.8 Hz, 2H), 7.46 (d, J = 8.8 Hz, 2H), 4.15-4.35 (m 4H),_$A§§2|ﬂ]ﬁ00 (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); HRIVIS (M) 528. 2305 Fol | owi ng
the procedures simlar to those in Exanple 88 the conpounds in Table 9 were
prepared. AUG -86 Table 9 EX COWOUND_hHhgh Res. No. Mass Spec 89 476.198

AN y O=S=00cl 90 0 rDN -,,,OH 490A 776 ~10"e ~N y N 0=~=0 0 0 91 N
485.1630 ~Nl y 0=~=0 0 523. 1792 |
96 7.76 (d, J = 8.8 Hz, 2H), 7.46
\/_I\/j\/ I/\N/O (d, J=8.8Hz, 2H), 4.15-4.35
Oy o\ﬂ,N\/‘ (m, 2H), 3.90-4.00 (m, 2H),
0=5=0 O 3.40-3.60 (m, 6H), 3.34 (s,
© 3H), 2.45-2.65 (m, 4H), 2.29
(m, 1H), 1.45-1.90 {m, 6H),
cl 1.00-1.40 (m, 10H) |
100 O 7.76 (3, J = 8.8 Hz, 2H), 7.46
N

\/Ej\/ 0/ (d, J =8.8 Hz, 2H), 4.15-4.35
A N OTN {m, 4H), 3.85-4.00 {m, 2H),
: 0 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,

ct 2H), 1.00-1.80 (m, 12H)
104 | 7.79(d, J = 8.8 Hz, 2H), 7.47
/0¢Q\/OH (d, J = 8.8 Hz, 2H), 4.24 (m,
0=8=0 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,
Ci | 3H)
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Step 1
Treat the 4-nitrophenylcarbonate product of Example 1, step 4-a (1.26 g} in

methanol (50 mL) with 1,4-dioxa-8-azaspiro{4.5]decane (0.76 mL} and stir the
resulting mixture at room temperature for 66 h. Concentrate the reaction mixture in
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vacuo and partition the residue between ethyl acetate / 10% sodium hydroxide
solution. Extract the ethyl acetate (EtOAc) solution with water, and then brine.
Concentrate the dried (MgS04) EtOAc solution in vacuo 1o give a pale yellow ot (1.2¢
g). Chromatograph this oil on silica gel plates (8, 10000) using EtOAc:hexane 1:3 as
eluant (two elutions) to give the title compound, as a colotless oil {1.11 g).
Step 2 |

To the product of step 1 (1.10 g) in dichloromethane (20 mL), add 40%
trifluoroacetic acid {TFA} in water (8 mL), and stir the resulting mixture for 4 hr. Add
additional 40% TFA in water (6 mL). After 2 h, add 40% TFA in water (3 ml). Stir the
resulting mixture at room temperature for 18 hr. Separate the reaction mixture.
Partition the dichloromethane solution water and then sodium bicarbonate solution.
Concentrate the dried (MgSO4) dichloromethane solution in vacuo to give a colorless
foam. Chromatograph this foam on silica gel plates (8, 10000) using EtOAc:hexane
1:3) as eluant to give the title compound {0.80 g).

Preparation B

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

methanot (65 mL) with 3-hydroxypiperidine (0.060 g, liberated from the hydrochloride
salt')'“and stir the resutlting mixture at room temperature for 24 h. Concentrate the
reaction mixture in vacuo and partition the residue between ethyt acetate / 10%
sodium hydroxide solution. Extract the ethyl acetate (EtOAc) solution with water, and
then brine. Concentrate the dried (MgSQ,) EtOAc solution in vacuo to give the title
compound, as a colorless oil (0.10 g). |
Step 2

Treat the product from step 1, in acetone (5 mL) with Jones Reagent (0.40 mL})
for 40 min at room temperature. Quench the reaction mixture with MeOH (2mL), filter,
and dilute with dichloromethane. Extract the organic mixture with brine. Concentrate
the dried (MgS04) solution in vacto to a residue (0.076 g). Chromatograph this
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residue on silica gel plates (1, 10000) using EtOAc:hexane 1:3 as eluant to give the
title compound (0.040 g).

Preparation C

Follow essentially the same procedure as Preparation B, except start with 3-
hydroxypyrrolidine (0.060 g) to give the title compound (0.030 g).
Preparation D '

Following the procedure described below, the compounds in Table 11 are
prepared from the appropriate ketones and amines. The ketones and amines used
will be apparent to those skilled in the art from the compounds in Table 11.

Using Bohdan Miniblocks (6 mL cartridge), dispense ketones from Preparation
A, BorC (0.010 g) in MeOH:AcOH 8:1 (1 mL). Add amines {1.2 equiv) followed by
MP-cyancborohydride resin (~2 equiv, 20 to 30 mg., 2.37 mmol/g, Argonaut). Shake
the resulting mixture at room temperature for 20 hr. Add PS-isocyanate resin (50 -
60 mg, 4 equiv. 1.44 mmol/1 g, Argonaut). After 4h, add additional PS-isocyanate
resin (90-100 mg) and leave shaking overnight. Fiiter from Bohdan block to btock anc
wash the residue with MeOH (1 mL). Add MP-TsOH resin {(~4 equiv., 1.46 mmol/mg,
Argonaut) to filtrate followed by dichloroethane (1 mL). Shake for 2-4 hr. Drain and
wash with MeOH (1 mL, 3 times). Add 2M NH3/MeOH (1.5 mL), shake for 30 min.
Drain into vials. Add 2M NHy/MeOH (2 mL) and shake for 10 min. and drain. Remove
the solvent in to give the products in Table 11.
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0=~=0 0 AUG 2005 104 334~0883 1~-0 ~N OH 0=S=0 Cl NWR data fo1r N@of@gunds
in Table 9 is given in Table 10. TABLE 10 EX COMPOUND NMR (6)~ : N
8.19 (d, J =3.9 Hz, 1 H, 7.77 (d, J =8.8 Hz, 2H), 7.40-7.55 O -e~o
N_,J (m 3H), 6.60-6.75 (m 2H, N Py O-S~0 0 4.20-4.35 (m 2H),
3.95-4.05 (m 2H), 3.40-3.75 (m 10H), 3.35 (s, 3H), 1.50-1.80 (m C 3H),
1.05-1.40 (m 3H) 94 7.78 (d, J = 8-8 +H#3-2H), 7.46 (d, J = 8.8 Hz, 2H),
4.15-4.35 0O=S=00 2H), 3.904-05 (m 2H), 3.35-3.60 (m 4H), 3.35 (s, O
3H), 2.96 (s, 3H), 2~45-2.60 C (mTABLE 2131 (s, SFI)" 2,28 (s,
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3H), 1-45-1.80 (m 3H), 1.20- 1.40 (m 2H), 1- 13 (m 1 H AUG 2905 -go 96
7.76 (d, J =8.8 Hz, 2H), 7~46 f'WO (d, J = 8.8 Hz, 2H), 4-15-4.35 -~O-';
~Noy N,,J (m 2H), 3.90-4.00 (m 2H), 0=~=00 3.40-3.60 (m 6H), 3.34 (s,
3H), 2.45-2.65 (m 4H), 2.29 0 (m 1 H, 1.45-1.90 (m 6H), Q1.00-1 .40
(m | OH) 100 7 ' 76 (d, J = 8.8 Hz, 211), 7.46 Ny Na N (d, J =78il§ 25
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G 2H), 1.00-1,80 (m 12H) 104 7.79 (d, J = 8.8 Hz, 2H), 7.47 ~C--'- ~N
OH (d, J =8.8Hz, 2H, 4.24 (m t OS=01H), 4.09 (m 1 H, 3A03.70 (m
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3H) Exanple 10 Preparation
4-ni trophenyl carbonat e product of Exanple 1,

H3& (NOY NS'" 0 O stop 1 Treat the

step 4-a (1.26 )

in methanol

(50 mM-) with 1, 4-di oxa-8-azaspiro[4.5]decane (0.76 nL) and stir the
resulting mixture at roomtenperature for 66 h. Concentrate the reaction

-91 vacuo and partition the residue between ethyl
acetate / 10% sodi um hydroxi de solutio¥d Extract the ethyl acetate C%@@%DE
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solution with water,

and then brine.
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1:3) as eluant to give the title conpound (0.80 g). Preparation B n3c:~"ON
""" ~ONCLO j Y S~00 Step | Treat the 4-nitropheny[carbonate Eroduct
of Exanple 1, step 4-a (0.100 g) in nethanol (55 nL) wth -7 AUG 2006

3- hydr oxypi peridine (0.060 g, liberated fromthe hydrochloride salt) and
stir the resulting mxture at roomtenperature for 24 h. Concentrate the
reaction mxture in vacuo and partitiqmghe residue between ethyl acetate /
10% sodi um hydroxi de sol ution- Extract the ethyl acetate (EtOAc) sol ution
with water, and then brine. Concentrate the dried (MyS04) Et OAc solution in
vacuo to give the title conpound, as a colorless.oil (0.10 g). Step 2 Treat
the product from8tep 1, in acetone (5 M w Jonep Regent [(0.40 m-) for
40 min at nomtenpergture. Quench the reactizgn/m xtpure with NMeOH (2n -),
filter, andldilute wth dichl ororrethane@tract the organidq m xture with
brine. Concentrate the dried (MyS04) soljuyrion in vacuo to airesidue (0.070
g). Chromatograph thiis 7 AUG 2005 - esidue on sjlica gel iplates (1,
10000) usi ng| Et OAc: hexane 1:3 etuapt/to give the}] title canmpound (0.040
g). Prenaratjon C H3¢-O (N S\0 -'.,,/01(’)
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Fol |l ow essentially the sanme procedure as Preparation B, except start Wth 3-
hydr oxypyrrolidine (0.060 g) to give the title conpound (0.030 g).

Preparation D Foll ow ng the procedure described bel ow,

Table 11 are

t he, conmpounds in
prepared fromthe appropriate ketones and aﬁines._Tn@G@mmones

and anmines used w |l be apparent to those skilled in the art fromthe

conpounds in Table 11. Using Bohdan.

Ma¥ bl ocks (6 nL cartridge),

di spense

ket ones from Preparation A, B or C (0.010 g) in MeOH AcOH 9:1 (1 nlL). Add
amnes (1.2 equiv) foll owed by MP-cyanoborohydride resin (-2 equiv, 20 to
30 ny,, 2.37_mml/g, Argonaut) Shake the resulting mixture at room
tenperature for 128 hr|. Add PS-isocyanate resiMy 50 | 60y, 4 equiv. 1.44
mol /1 g, Argonaut). After 4h, add additionaj -i spcyanate ([resin (90-100
ng) and | eave shaking overnight. Filter M Bohdan| bl ock tojbl ock anc wash
the residue with MeOH (I nL). Add MP-TsOH rlesin (-4]jequiv., 1.46 mmol/ nyg,
Argonaut) tojfiltratg followed by dighi ethane (1 nL). Shake for 2-4 hr.
Drain and wash with [MeOH (1 | 3«41 mgs). Add 2M NH3/ MeOH (1.5 nl), shake
for 30 min. [Drain into vials. %@Q,ZM I MeOH (2 nL) and shake for 10 mn.
and drai n. Rénnve tHe sol vefti% to give the products in Table 11. 7 AUG
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Example 159

methanol prepared according to Example 53 Preparation C Step 1 (300 mg; 0.82
mmol) in DCM (8 mi) was added Dess-Martin periodinane (850 mg; 2.0 mmof)

Diastereocisomer A

cl

ke

To a solution of the 1-(4-chloro-benzenesulfonyl)-6-phenyl-piperidin-2-yi-

\\"O"qf G N \)

A

CHa

Diasterecisomer B

-7 AUG 2006

followed by sodium bicarbonate {100 mg) and two drops of water. The mixture was

stirred overnight at room temperature, then quenched with EtLO (20 mL), saturated
NaHCO; and sodium thiosulfite {2.0 g) for 20 minutes. The reaction was extracted

with Et;0, dried over Na,S0O4 and concentrated to provide 232 mg (78%) of 1-(4-
chioro-benzenesulfonyl)-6-phenyl-piperidine-2-carbaldehyde as an oil.

Step 2
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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 Et20 (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

y  dried over Na;S04. After concentration of the solvents, the residue was purified by
chromatography over silica gel (eluting Hexanes/EtOAc 8:2) to give 240 mg (100%) o
1-{1-(4-chloro-benzenesulfonyl}-6-phenyl-piperidin-2-yl]-ethanol as a ca 4.5:1 mixture
of diastereoisomers.

Step 3

) The product of Step 2 was converted o the tifle compounds according to Step
4 of Example 1, using N-cyclohexylpiperazine at the last stage as the amine. The
diasterecisomers 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, CDCla) § 7.86 (d, J = 6.0 Hz, 2H),

1 7.60(d, J=6.0Hz, 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), 3.20-3.5C (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),

b 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:

L

Retention Time
Compound No. Strucfure . Observed Mass
{minutes)
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Preparations P-1 to P-4 describe preparation of intermediates used in several
procedures. '

'Preparation P-1: Preparation of 4-[1-(4,4-ethylenedioxypiperidino)|piperidine:
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 pl) in DCE (15 miL) was stirred 2
days at RT. The solution was quenched with an excess of MeOH for 15 min then
treated with dituted NaOH and extracted with DCM and AcOEt. The combined organic
layers were dried over Na2S04 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-butoxycarbonyt-4-[1-(4,4-ethyienedioxy)piperidino}piperidine (200 mg
061 mmol) in DCM (10 mL) was added TFA (1.5 mL), and the reaction was stirted 1t
30. The reaction was treated with 1 N NaOH until pH > 12 and extracted with DCM
and AcOEt. The combined organic layers were dried over Na25S04 and concentrated
to provide 100 mg (75%) of 4-[1-(4,4-ethylenedioxypiperidino)jpiperidine.
Preparation P-2: Preparation of 4-[1-{4-methoxyiminopiperidino)]piperidine:
Step 1:
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To a solution of 4-piperidonemethoxime (150 mg, 1.17 mmol} in DCE (5 mL)
was added 1-tert-butoxycarbonyl-4-piperidone (350 mg, 1.75 mmol) and the reaction
was stirred 1 h at RT. Sodium triacetoxyborohydride (500 mg, 2.34 mmol) was added,
followed by AcOH (20 ), and the reaction was stirred 2 days at RT. The solution was

i+ quenched with an excess of MeOH for 15 min then treated with 5% NaHCO3 and
extracted with DCM and AcOEt. The combined organic layers were dried over
Na;S0, and concentrated to provide 500 mg of crude 1-tert-butoxycarbonyl-4-{1-(4-
methoxyiminopiperidino)lpiperidine.

Step 2:

r A solution of 1-tert-butoxycarbonyl-4-[1 é(4-methoxyiminopiperidino)]piperidine
(50 mg, 0.16 mmot) in DCM (2 ml) was treated with TFA (0.2 mL) and stirred at RT
for 30 min. The reaction was concenirated, diluted with 1 N NaOH, and extracted with
DCM and AcOEt. The combined organic layers were dried over Na2S04 and
concentrated to provide 50 mg (100%) of crude 4-[1-(4-
methoxyiminopiperidino)]piperidine that could be used without purification in the next
step.

Preparation P-3: Preparation of cis-3-methyi-4-(1-piperidino)piperidine:
Step 1:

To a solution of 1-benzyl-3-methyipiperidone (5.0 g, 24.6 mmol) in DCE was
added piperidine (2.6 ml, 27.06 mmol) followed by Ti(OiPr}4 (8.8 mi, 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 AcOELt, and the
| combined organic layers were dried over Na2504 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-methyi-4-(1-piperidino)piperidine.
Step 2: | .
A solution of cis—1-benzy[-3—methyl—4-(1-piperidino)piperidiné'(1.7 g, 6.2

mmol), ammonium formate (6.3 g, 100 mmol) and palladium hydroxide on charcoal
(1g, 7.1 mmol} in MeOH (20 mL) was héated at reflux for 4 h. The final solution was
filtered over Celite, rinsing with MeOH then concentrated. The residue was dituted
with saturated NaHCQO3, extracted with DCM and AcOEtL, and combined organic
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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-[1.4bipiperidine:

Q O
1. s-BuLUTMEDA N
E,0 . TFA/CH,Cl,
2. (Me0),50,
NH
' 3

2
Boc !

Compound 2: To a solution of 1’-tert-Butoxycarbonyl-[1,4}-Bipiperidine 1 (5.1
g, 19.0 mmot), TMEDA (19 mi) in dry Et;0 (40 ml) at -78°C is slowly added a solution
of sec-butyliithium (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 (3.69, 28.5 mmol) in Ef20 (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
reactio.n mixture is quenched with water, extracted with Et;O (5X100 ml), and the
combined ether tayers is dried over KyCO3. The solvent is removed in vacuo and the
residue is purified on silica gel chromatography (eluting 40% ethyl acetate in hexane)
to give2.51g of 1'-tert-Butoxycarbonyl-2’-methyl-[1,4']-Bipiperidine, 2.

_ Compound 3: To a stirring solution of compourid 2 (1.5g, 5.3 mmot) in DCM
(10-;nl) 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% NH,OH to
pH 8 and the layer are separated. The organic phase is dried over MgSOy4 and
concentrated fo give 730 mg of 2'-Methyl-{1 4bipiperidinyl.

Specific examples are shown below:

Example 160:




(N N CLAOP1 158 0541 N S-O\%N Cl H2NYC Exanple 159 N'O O N
"Z~ N"I( ToN I YX'" NY soz CH30O0I~LJ2 CH O C D D asteredsonerA cl
O Diastereoisoner B Step | To a solution of the -

1- (4-chl or o- benzenesul f onyl ) - 6- phenyi - pi peri di n-2-yl - nethanol pr e_p]amﬁ,dzugﬁ
according to Exanple 53 Preparation C S 8 1 (300 ng; 0-82 mmol) in DCM (8
m ) was added Dess-Martin periodi nhane ~( ng; 2.0 mmol) followed by sodium
bi carbonate (' 100 ng) and two drops of water. The mi xture was stirred
overni ght at roomtenperature, then quenched V\@ Et 20 (20 nl), saturated
NaHCO3 and sodiumthiasulfite (2. for te The reaction was
extracted with Et20 dried over m% oncentrat ed to provide 232 ng
(789 of 1-(4- chloco- benzenesu‘ﬂ‘or@(l) 65[rpheny| pi peddi ne- 2- car bai dehyde as
an oil. ,

Cl
Step 1: |
a) To a solution of 2-hydroxymethyl-6-(methoxycarbonyl)pyridine (44.5 g, 0.266 mol)
in DCE (500 mL) was added triethylamine (44 mL, 0.31 mol) followed by TBSCI (44
g, 0.29 mol) and the reaction was heated at 70 °C for 4h, then concentrated. The
residue was directly purified by flash chromatography over silica gel (eluting hexane
to hexane/AcOEt 1:1) to give 68.8 g (82%) of O-protected pyridine ester.
b) A solution of O-protected pyridine ester (68 g, 0.241 mmol) and platinum(IV) oxide
{6 g, 0.026 mol) in MeOH (500 mL) and AcOH (50 mi} was hydrogenated 2 h at 40
psi. The final solution was filtered over Celite, rinsing with MeOH then concentrated.
The residue was diluted with 1 N NaOH, extracted with DCM and AcQOEt, and
combined organic layers were dried over Na2S04 and concentrated to provide 66 g
(97%) of O-protected piperidine ester.
Step 2:
To a solution of O-protected piperidine ester (63 g, 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 aiford 88 g (88%) of O-protected
sulfonamide ester.
Step 3:
a) To a solution of O-protected sulfonamide ester (20.0 g, 43.3 mmol) in DCM (200
mL) at -78 °C was slowly added DIBAH 1 N in THF (45 mi, 45 mmol) and the reaction
was sfirred 1 h at this temperature. The reaction was then quenched with saturated
sodium tartrate in water, warmed to room temperature, and diluted with DCM. Celite
was added, the mixture was stirred 30 min and filtered. The solution was extracted
with DCM and AcOEt and combined organic layers were dried over NaxS0, anc_:l
concentrated. The residue was purified by flash chromatography over silica gel



Stop 2 7 AUG 2006 To a solution of the product of step 1 (232 ng; 0-64
mmol) in THF (6 mM-) at OOC was added net hyl nagnesi um brom de solution 3 N
in EA20 (0.27 nL; 0.83 nmmol) and the reaction was allowed to warm t-§ AliboHb
tenperature for I h. The mxture was poured into saturated anmoni um
chloride, extracted with DGV and dried over Na2S04. After concentrati.on of
the solvents, the residue was purified.pyg.chromatography over silica gel
(eluting Hexanes/EtQAc 8:2) to give 240 ng (100% o-.

1-[1-(4- j l~Chicpye, ih as a ca
45 1 m g TR RO PIENY SMEIES B0 QIRRREN, Fas
conver t eculfonaméde akdeBydenpounds according to Step 4 of Exanple 1, using

wer o sopd ik BibAEHASn BE Ml BHarSIRRSaRBnl S pRTRE GOVl gBROSHE R g
Hexanes/ ERSREL a2y 81°C wag\ddded r-Bubl 2SN @h hekdhed(2.7(rhl, 613 ashel.emsoner A
1H NVR (300 . CDC1l+5 7. 6, =

: , 86 (d,.J.= 6,0 Hz, 2H), 7.60 (d, J = 6.0 Hz, 2H),
7.53. (d, splution waswames to7285CH0130(min than treated withcg-prgtected sylfomamige o,
= 4~5 H, 4,35 4 , ; . 20 4H) |
2. 1.2 e ahvdeltz By o iy dishhedin T (5% ML), Thhsactiofilus Aol sty
0.99 (dwarnricirdontiemaéiatuldRiovn S (héa goraht2ied, Tlie résidia siasrtiakérs apdn B:
“H- NMR (30 6.7.84 6. 2 7. 45-7. 60 4H) |
by SRR NaREGY Sfacteq itn el §nd bR At pornpiee rdBpthyei 1y
3.30-3. 7ud@ritd out NSO énd Bonfratda 75nd 109 wdkhurifocdBy fagh) (m 1410

HRVS (MH+) 574.2512, Sone conpounds prepared are shown bel ow™
I chromatography over silica gel {eluting hexane o hexane/AcOEt 8:2) to give 2.1 g

{85%) of O-protected sulfonamide atkene.
Step 4
a) To diethylzinc 1 N in hexanes (48.4 mi, 48.4 mmol) at 0 °C was added DCM (20
mL ) followed by TFA (3.7 mi, 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, 12.4 mmot) 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. Combined organic layers were dried over Na2S04
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 freated with TBAF
following the conditions described in Example 1 Siep 3-b to afford, after flash
chromatography over silica gel (eluting hexane/AcOEt 9:1 to hexane/AcOEt 4:6), 4.0
g (100%) of cyclopropyl sutfonamide alcohol.
Optional Step 4-R: Optional resolution of cyclopropyl sulfonamide alcohol:

Cyclopropyl suifonamide alcohol (0.75 g) was resolved by HPLC on Chiracel OJ
column (eluting hexane/isopropanol 95:5) to afford, in order of elution, 276 mg of
enantiomer A and 296 mg of enantiomer B, both as oils. T

Step 5

The product of step 4 was converted to the fitle compound according to conditions
similar to the ones described in Step 4 of Exampie 1, using 4-(1-piperidino}piperidine
at the last stage as the amine. "H-NMR (300 MHz, CDCl3) 8 7.74 (d, J = 8.4 Hz, 2H),
7.45(d, J = 8.4 Hz, 2H), 4.10-4.40 (m, 5H}, 3.24 (m, 1H), 2.40-2.90 (m, 7H), 1.05-

1.90 (m, 17H), 0.70 (m, 1H), 0.59 {m, 2H), 0.25 (m, 1H); HRMS (MH") 524.2356.



Compound No, Stntture (nlnutes) Cbsefved Mass -106- - 7 AUG 2006 159-A 5.10
546.1 159-B 5.10 546A Preparations P-1 to P-4 describe preparation of

i nternedi ates used in several procedures. Prer)aration P-1: Preparation of
4-[1 - (4, 4-ethyl enedi oxvpi perldino)l piperidine: Stop 1: A soluti g?rh gf DJE
-tert-butoxycarbonyl -4-pipe(id one (3.98 g, 20 mmwol), 4- -1 AU 20

pi peri doneet hyl eneketal (3.15 g, 22 mmilj11sodiumtriacet oxyborohyd ride
(4.66 g, 22 mol), sod~umsulfate (15 g) and acetic acid (300 pL) in DCE
(15 rnL) was sFollbethgprodesearaatsififiar hoselinEx@mpies 6oy giclofidwiig h an excess
of MeCH for 15 mn then treated wth diluted NaOH and extracted with DCM
and AcOEt COMROURPRIYHEPBPEES ( | ayers were dried over Na2SO4 and
concentrat@c'?;{,,p ahd the crude was puri fiF% s ﬁmglash-chromat ography over
silica gel 8"Ut i ngst@vk AcOEt 7: 3 to 1.‘&? 0 af fosdeduw®2 g (72% of 1
-tert-but oXycar bonyl - 4- [ | - (4, 4- et hyl ed@8{Skypi peri di no)] pi peri di ne Stop 2:
To 1-tert-butoxycarbonyl-4-[1-(4, 4-ethyl enedi oxy) pi peri di nol pi peri di ne (200
mg 061 rnnot) in DCM (10 nm.) was added TFA (1.5 nlL), and the reaction was
stirred 1 f X The react) on wasytréated with I N NaOH until pH > 12 and
extracted with DCM ".\/I'he conbi ned organic |ayers were dried over
Na2SO4 and c At rat eg=t o °pr ovi de 10PgHY (75% 1

4-11-(4, 4-ethyl enedi o i peri di no)l pi peridine. reparation P-2: Preparation
of 4-fl-(4-methonim n@peri dino) |l pi peridine: Step i: 7 AUG 2006

BeW¥e
160-B V . R 5.00 524 1

T 5.30 510.1
s
Q

160-D -l 5.40 538.1

160-E 530 498.1



To a solution of 4-piperidonenmethoxime (150 ng, 1.17 mmol) in DCE (5 nL) was
added | -tert-butoxycarbonyl -4-piperidone (350 ng, 1 .75 mmol) and the
reaction was stirred 1 h at RT. Sodiumtriacet oxyborohyd(ide (500 ng, 2.34
mmol ) was added, followed by AcOH (20 fil), and the reaction was stirred 2
days at RT. The solution waE quenched with an excess of MeCH for 15 mn
then treated with 5% NaHC03 and extracted with DCM and AcOEt. The corbilUic8lt
organi c iayers were dried over Na2SO4 angpconcentrated to provide 500 ng of
crude 1-tert-butoxycarbonyl 4-[1-(4- nethoxyjrn-inopiperidino)]pipeC dine.
Step 2: A solution of 1 .

-tert-butoxycarbonyl (4 40xy+.m nopi peri di no)] pi peridine (50 ng, O-
16 mmol ) in DCM (2 %}ﬁjgtvﬁhg ed with TFA (0.2 nmL) and stirred at RT for
30 min. The reactio concentrated, diluted with 1 N NaCH, and extracted
with DCM and4gg@ Et. The conbined org?qbc | ayergqygre dried over Na2SO4 and
concentrated to provide b0 ng (100% of crude 4-1l-(4-

met hoxyi m nopi pe(i di no)} pi petidine that could be used without purification
in the next step. Preparation P-3: Preparation of
cis-3-nmethyl-4-tl-piperidino)piperidine: Stop 1: To a solution of

1- benzyl - 3- et hyl pi peri done (5~O g 24.6 mmol) in DCE was added pi peridi ne

(2.6 M, 27.06 mol ) f Ilomed_ O Pry4a (8.8 m, 29.52 nmol), The
reactlon was stirred \yg NaBH3(CN) was added slowy and the
m xture was then s $ at RT. The sol ution was guenched with an

excess of MeGgo-Gor 15=“'Tﬁ n, “t reated wighodil utedsfyg@H, extracted with DCM
and AcCEt, and the <c i ned organic |l ayers were dried over Na2SO4 and
concentrated. Purific on of a sanple by flash-chromat ography over silica
gel (eluting hexanes/AcOEt 9:1 to 1:1)

Pl S
160-H R S \ﬂ/ 5.50 538.1

160-1 j= ) 5.00 500.1

. E:j
160-J Vfi%§$VP1r£:ﬁ/ 5.70 538.1



afforded 1.7 g of cis-1-benzy(-3-nethyl-4-(1 -piperidino)piperidine. Step 2:

A solution of cis-Il-benzyl-3-nethyl 4-(I-piperidino)piperidine (1.7 g, 6.2

nmol ), amonium formate (6.3 g, 100 mml ) and pal | adi um hydr oxi de on

charcoal (1 g, 7.1 mol) in MeOH (20 nL) was heated at reflux for 4 h. The

final solution was filtered over Celite, rinsing.with MeOH t hen

concentrated. The residue was diluted wth saturated NaHCO3, ext rd A&l t n

DGM and AcCEt, and combined organic 7 M®%F-2006 -108 | ayers were dried over

Na2SO4 and concentrated to give 580 ng (52% of cis-3- nmethyl-4-(1

- pi peridi no) pi peridine. Preparapirqn P-4: Preparation of _

2' -Met hyl -fl, 41bi pi pet] di ne; Ls- MNl TMEDA Et' o TFAI C142C |

2(|\/EO) SO (N 1 2]3 ﬁZ To a sol ution of

I -tert But 1, Bi pi pegigdi ng 1 ( g, 19.0 mmol), TMEDA (19
in dry Eéégﬂ(m :)" at -780C is élgng y addgztdz}lé":;tI solution of

sec butyl I'ithium (1%%1n1, 24.7 mmol, 1.3 Min cycl ohexanes) over a period

t

of 30 mn. The m x is stirred at -780C for 3 hr, and then is treated
with a solution of met hyl sul fate (3.6g, 28.5 mmol) in Et20 (5 m). The
cooling bath is removed and thE reaction mxture is stirred at anbient
tenperature for 16 hr. After cooling to 00C, the reaction mxture is
guenched with water, xtracted with Et20 (5XICO nl), and the

\O\ 4_56 484.1

160-L

160-M o= " 470 458.3

6) 4.80 546.3

484.3



conbi ned ether layers is dried over K2ZCO3. The solvent is renoved in vacuo
and the residue is purified on silica gel chromatography (eluting 40% et hyl
acetate in hexane) to give2-51g of

| ' -tert-Butoxycarbonyl-2'-nethyl-[1,4"]-Bipiperidine, 2. Conpound 3: To a
stirring solution of conpound 2 (1.5g, 53 mmol) in DCM (10 m) is added
TFA, and the mxture is stirred at roomtenperature for hr . Aftf%[; 00
renoving the volatiles, the residue is1ddluted with DGM baS|f| ed F1 E1%0%
NHA0OH to pH 8 and the |ayer are separated. The organic phase is dried over
MySO4and concentrated to give 730 ng of 2'-Methyl-[1,4"]bipiperidlnyl.

Speci fic exanpl es are_shown bel ow. Exanple 160: 7 AUG 2006 -109 O Y S02
Step 1: a) To a solufign of ,2-hydroxynethyl - 6- (et hoxycar bonyl ) pyGCi di ne
(44-5 g, O- 266 rml il ) was added triethylamne (44 nm, 0-31
nol ) foI I owg s*"(44“ p3) and thiBg.Bacti on was heated at 70
CC for then conc rated The resi due was directly purified by flash
chr omat ography over ica gel (eluting hexane to hexane/ AcOEt 1:1) to give
68.8 g (92% of O protected pyridine ester. b) A solution of O-protected
pyridine ester (68 g, 0.241 mmol) and platinum(IV) oxide (6 g, 0.026 nol)
in MeOH (500 nL) and AcOH (50 m) was hydrogenated 2 h at 40 psi. The final
solution was filtered over Celite, rinsing with MeOH then concentrated. The
residue was diluted with I N Na@&dy extracted with DCM and AcOEt, and

POUwe
160-Q Y 4.80 519.3

O

e .

160-R Y == Al 5.00 4841
]

aeos VLY 5.30 538.1

160-T éj ) 510 504.1



conbi ned organic |layers were dried over Na2SO4 and concentrated to provide
66 g (979 of O-protected piperidine ester. Step 2. To a solution of
O-protected piperidine ester (63 g, 0.22 nol) in DCF (500 nL) was added
triethylamne (100 nL, 0.66 mol) then, slowy, 4-chlorobefzenesulfonyl
chloride (93 g, 0.44 nol) and the reaction was heated at 40 OC oV &lniljht .
The final mxture was concentrated anaqdirectly purified by flash
chromat ography over silica gel (elating hexane to hexane/ AcOEt 9:1) to
afford 89 g (88% of O-protected sulfonam de ester. Stop 3: a) To a
solution of O protected sul fonam ester (20.0 g, 43.3 nrnol) in DCM (200
m-) at -78 'C was slLewy ad ~DUBAH 1 Nin THF (45 rni, 45 rnnol) and the
reaction was stiw h,atl this tenperature. The reaction was then

at

ad\/as\o(diumtartrate i n wat warned to room

guenched wit t [,

t enper at ur e,1g9‘ﬁg di I'Gf8d with DcM cetd e was5§acﬂed, the mixture was
stirred 30 mn and fflpered. The solution was extracted wth DCM and AcCEt
and conbi ned organic yers were dried over Na2SO4 and concentrated. The
residue was purified oy flash chromat ography over silica. gel AUG 2006 -110
(eluting hexane to hexane/ AcCeEt 1:1) to afford 15 g (80% of O-protected

sul fonan de al dehyde. b) To a suspension of mnethyltriphenyl phosphoni um
bromde (2.6g, 7.2 mol) in THF 5 nmL) at -78 OC was added a-BulLj 2.5 Nin

hexanes (2.7 m, 6. ). olution was warnmed to -20 OC for 30 mn
then treated w th_Q-p] uf fonam de al dehyde (2.6 g, 6.0 mmol)
di ssol ved | qeaﬂlf: @5_:.@4‘.) The reactigrbowas al | ggﬁq to

g
160-W i= ° 4.70 510.3
g

160X V wde [ 5.10 526.1

/O\\/ O/ T

160-Y V ., | 5.00 526.1




warmto roomtenperature for I h then concentrated. The residue was taken up
in saturated NaHC03, extracted with DCM and AcCEl: and conbi ned organic

| ayers were dried over Na2SO4 and concentrated. The residue was rinds ed by
flash chromatography over silica gel (eluting hexane to hexane/'ACCEt 8:2)
togive 2.1 g (85% of O-protected sulfaonam de al kene Stop 4 a) To
diethylzinc I Nin hexanes (48.4 m, §.1§'mml) at 0 OC was added DCM (20
m-) followed by TFA (~.7 m, 48.4 nmol) and the solution was stirred 5 mn
at this tenperature. Diiodonethane (3.9 m, 48.4 mvl) was then added
followed 5 mn |ater™by O-pretected sul fonam de al kene (6.2 g, 12.1 mol)
in DCM (40 nmL). The-\J ,e‘t'\k@&as allowed to warmto roomtenperature for 2
h, diluted \gi/ith wf erland lextracted with DGV and AcOEt. Conbi ned organic

| ayers wer e 18Préd m%é Na2SO4 and cthmtent rat ed8Pel give 5.7 9 (100% of
Y

0- protected cycl opr sul fonam de. b) O-protected cycl opropyl sulfonam de
(5.4 g, 12.1 nmmol ) was treated with TBAF follow ng the conditions described
in Exanple | Step 3-b"to afford, after flash chromatography over silica gel
(eluting hexanel AcOEt 9;1 to hexanel AcOEt 4:6), 4.0 g (1009 of cycl opropy!
sul fonam de al cohol. Optional Step 4-R Optional resolution of cyclopropyl
sul fonam de al cohol: Cycl opropyl suffonam de al cohol (0.75 g) was resol ved
by HPLC on Chiracel @ col\@/(*ﬁ\?u\ﬁ ng hexanel i sopropanol 95:5) to afford,
in order of elutians . ehantiomer A and 296 ng of enantioner B,
both as oila teg}vszﬂae ps oduct of ﬁht 4 was 38%erted to the title
conpound ad %‘ ng tgi.conditions si i90ar to tR es described in Step 4 of
Exanpl e 1, using 4-(id bpiperidino)pipefidine at the |last stage as the
amne. IHNWR (300 M, CDC13) 5 7.74 (d, J = 8.4 Hz, 2H),

Example 161:
O o 7
L oy, N
0 9.9 g
:

Step 1: '
y  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 mL) was ‘
added sodium periodate (9.3 g, 43.5 mmol) followed by RuCI3.nH20 {100 mg). The
reaction was stirred at RT for 2 hr, filtered over Celite, and extracted with AcOEL.
Combined organic layers were dried over Na2504 and concentirated to provide 4.55
b g {90%) of cyclopropyl sulfonamide acid.
b} A solution of cyclopropyl sulfonamide acid (4.55 g, 13.2 mmoi) in-MeOH {100 mL)
was treated with thionyl chloride {2 mi, 26.5 mmol) at RT slowly then the solution was
heated to reflux for 2 hr. The reaction was concentrated, diluted with saturated
NaHCO3, extracted with DCM and AcOEt and combined organic layers were dried
i over Na2304 and concentrated. The residue was purified by flash chromatography
over silica gel (eluting hexane to hexane/AcOEt 1:1) to afford 3.0 g (64%) of
Cyclopropyl sulfonamide ester.
Step 2:



7.45 (d, J = 8.4 Hz, 2H), 4.10-4.40 (m 5H), 3.24 (m 1 H), 2-40-2.90 (m
7H), 1-05- 1,90 (m 17H), 0,70 (m 1 H), 0.59 (m 2H), 0.25 (m | H)-, HRVS
(M) 5242356. V 7 AUG 2006 Fol |l owi ng procedures simlar_to those_in

Exanpl e 160, the foll.owi ng conpounds were prepared: Conpound %ﬂ@ﬁ@ure
Retention' rinme Observed Mass No, (rnirsAtes) 160-A 4.60° 4‘86.71 180-B . 5. 00
524.1 160-C 5.30 510.1 10 160-D 5.4188.1 V- ~ly 160-E 5.30 498A 7 AUG
2006 -112 160-F 5~40 514,1 160-G5 .30 510.1 160-H 5.50 538.1 160-1 5M

500.1 8% daiftioroP cy@oprdpylstlfohathide B4 (600 mg, 1.7:mmol) in THF (10 mL)
was added Ti(OiPrj4 (0.1 ml, 0.34 mmol)}, then the reaction was cooled to 10 °C and
slowly treated with EtMgBr 3 N in ether (1.7 mi, 5.1 mmoi) over 30-40 min. The
mixture was stirred another 30 min at 10 °C, then freated with saturated NH4C] at this

»  temperature, and extracted with DCM and AcOEt. Combined organic iayers were
dried over Na2S04, concentrated, and the residue was purified by flash
chromatography over silica gel (eluting hexane o hexane/AcOEL 1:1) to yield 370 mg
{61%) of cyclopropy! sulfonamide cyclopropylaicohal.

Step 3: .

) The product of stép 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, CDCl3) §
7.69 (d, J = 8.8 Hz, 2H), 742 (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:

Compound Retention Time
Structure Observed Mass
No. {minutes) )

x‘O“ﬁA{ 4.60 8550.3 ‘ - -

”\_161—!—\ T hd \
et
“ |
IOVl
vV_LKY
161-B T 4.40 482.3




-113 0 538.1 160-K 590 4.50 484.1 160-L 160-M 4.70 458.3 160-N 4.80 546.3
160-0 4.60 484.3 -114- - 7 AUG 2006 17, ~iy 160-P 4.30 486.3 AUG1#ity O
071, 160-C) 4-80 519.3 160-R 5.00 484.1 5.30 538.1 160-S 160-T 5.10 504.1
AUG 203 vy 16 0- U5.60 582.1 v y 160-V 4.90 567.1 160-W4.70 510.3

148 -
el
161-C = 4.40 496.3
1610 VLEY 4.90 550.3
i
/'O\ o OJ\
618 Va5 T 4.60 510.3
S
AP
161-F 4.90 522.1

161-G 5 ) ™~ 480 510.3

Example 162:




160-X 5,10 526.1 160-Y '7 5-00 526A WG 7096 -116 160-Z 17 4.50 486.1 'Y"
160- AA 4M 510.3 Exanple 161: N AQ O <cl Stop 1. a) To a solution of

cycl opropyl sul fonam de al cohol product of Exanple 160 Step 4-b (4.8 g,
14.5 mmol ) in AcCet (25 nl), acetonitrile (25 nQ and water (50 81 é @ﬁ
added sodi um periodate (9.3 g, 43.5 mml) followed by RuCl13.nH2 AP (;

The reaction was stirred at RT for 2ttg-filtered over Celite, and
extracted with AcOEt. Conbined organic |ayers were dried over Na2SO4 and
concentrated to provide 4.55 g (90% of cycl 0 pyl sul fonam de acid. b) A
sol ution of cyclopropyl sul fonarm aC| d 13.2 mml) in-MeOH (100
m) was treated wth thionyl ri 265mm|) at RT slowy then
the solution was heated to ré"fi@X o(’ “The reaction was concentrat ed,
diluted with saturated NaHC03, ext¥ecte W|th DCM and AcOEt and conbi ned
organic layers were dried over and concentrated. The residue was
purified by flash chronmat ography r silica gel (eluting hexane to
hexane/ AcOEt 1:1) to afford 3-0 g (§4% of cyclopropyl sul fonam de ester.

Step 1:
To a solution of 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
v was added FSO2CF2COOTMS (700 mg, 2.8 mmoi) over 1 h and the reaction was
stirred an additionat 2 h at this temperature. The final mixture was concentrated and

purified over silica gel {(eluting hexane/AcOEt 9:1) to afford 338 mg of starting
material and 65 mg (41% based on recovery) of O-protected difluorocyclopropyl
sulfonamide.

b Step 2: _

The product of step 1 was converted to the titie 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, CDCl3) 8
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 simitar to those in Example 162 the following compounds
were prepared.

e § Retention
. m '
NU poun: Structure Time Observed Mass
. a. {minutes)
O‘M
162-A a0 4.10 522.3
L




Step 2: 7 AUG 2006 -117 To a solution of cyclopropyl sulfonam de ester (600
mg, |.Tmol) in THF (10 nQ was added Ti(G Pr)4 (0~ 1 m, 0.34 %h%ﬂ Hhhen
the reaction was cooled to 10 OC and slowy treated with Et MyBr @

ether (1.7 m, 5.1 mmol) over 30-40 mn. The mxture was stirred another 30
mn at 10 OC, then treated with saturated NH4Cl at thi E tenperature, and
extracted with DCM and AcCEL Conbi ned organic |ayers were dried over '
Na2SO4, concentrated, and the residue was purified by flash chromatography
over silica gel (eluting hexane to_hexane/AcOEt 1:1) to yield 3~-Ong (61 %
of cycl opropyl sul fonam de cyotoyl al cohol Step 3: The product of step 2
was converted to the ¥ty e cofpguneg according to conditions simlar to the
ones descri bed in%ﬁgﬂ\m Pxafpl e 1, using 1-(2- hydroxyethyl) pi perazi ne
at the | ast 1§Rage"a¥ the, anmitne. 1H NVR4(EPO MH60.GDCLI3) 5 7.69 (d, J = 8.8
Hz, 2H), 7A2 (d, J = Hz, 2H), 4.56 (d, J = 6.6 Hz, 1H), 3.30-3.75 (m 6
H, 3.0l (m | % 2.3 .65 (m 6H), 1.40-1.70 (m 4H), 0.95-1.25 (m 8H),
0.73 (m IH), 0,58 (m 2H), 0.23 (m 1H); HRVMS (MH) 512.1992. Fol |l ow ng
procedures sinmlar to those in Exanple 161 the followi ng conpoun& were
prepared: Conpound Structure Retend4on Tine Cbserved Mass NO (m nutes)
161-A 4.60 550.3 |j | 161-B 4.40 482.3

Example 163:
~ O
o 1y O N\)
\l 302 \g

Ct
Step 1:

»  a) To a solution of O-protected pyridine 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 NaQOH and DCM to which was added Celite, stirred, and
filtered. The aqueous layer was extracted with DCM and AcOEt, combined organic

I layers were dried over Na2S04 and concentrated, and the residue was purified by
flash chromatography over sifica gel (eluting hexane/AcOEt 8:2) to give 3.0 g (30%)
of O-protected pyridine dimethylcarbinol.
b) To a solution of O-protected pyridine dimethylcarbinot (3.0 g, 10.6 mmol) in THF
(50'mL) at -78 °C was added n-BuLi 2.5 N in hexanes (4.7 mi, 11.7 mmol) followed, *

+ min later, by phenylthionochloroformate (2.76 g, 16.0 m'mol). The reaction was stirrec
at-78 °C for 40 min, then allowed to warm to RT and stirred 4 h. The finat mixture
was treated with saturated NaHCO3, extracted with DCM and Ac©Et and combined
organic layers were dried over Na2S04 and concentrated. Purification of the residue
by flash chromatography over silica gel {(eluting 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(iV)
oxide (258 mg) in MeOH (20 mL) and AcOH (4 ml) was hydrogenated 6 h at 40 psi.




7 AUG 7006 Vv Ixy 161-C 4.40 496.3 161 -D "Ky" 4.90 550.3 "0' 0 17 0 161-E
4.60 510.3 161-F 4.90 522.1 161-G 4.80 510.3 Exanp~e 162: | 7 AUG 206
-119 NND F ~o Ng N cl Step 1. To a solution of 0-protgcted sulgﬁnanide
al kene product of Exanple 160 Step 3-b (480 ng, 1.12 nmol) and-$odGunds
fluoride (1 ng) in toluene (0.2 n.) at 100 'C was added FS02CF2COOTMs (700
ng, 2.8 mml) over | h and the reactid2iwas stirred an additional 2 h at
this tenperature. The final m xture was concentrated and purified over

silica Tre fical solutigh Wes diteladohér Qelith, finsiag WithdMa8H thprotosdedtibtéd\dThe
gf‘ ]E FLB?&%&Q{%@SS@E&R&%M% m\zﬁ{da@q extracted o ltthvCR/I_ End tA%E)tEet?and combined
organic layers were dried over Na2504 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 isopropy! piperidine.
b) A solution of O-protected isopropy! piperidine (0.82 g, 3.0 mmal), 4-
chlorobenzenesuifony! chloride (1.2 g, 6.0 mmol) and pyridine (10 mL} in DCE (10
mi) was heated at 60 °C overnight. The final mixture was concentrated and directly
purified by flash chromatography over silica getl (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) 5
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, 4H), 2.27 (m, 1H), 1.35-2.00-(m, 10H), 0.95-1.35 (m, 10H), 0.81 (dm J
= 6.6 Hz, 3H); HRMS (MH") 526.2501.
Following procedures similar to those in Example 163 the following compounds

were prepared.

Compound Reterdion Time
Structure N Observed Mass
MNa. {minutes)
163-A T ° 5.40 512.1
"]
Ry

163-B . ¢ 5.60 526.1




Step 2: The product of step 1 was converted to the title conpound accordi ng
to conditions simlar to the ones described in Exanple | Step-JF-f)gaigg St ep
4, using 4- (1-pipeCdino)piperidine at the |last stage as the am ne. 'H NWR
(300 MHz, CDC6) a 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), 2.35-2.60 (m 5H),
1.70-2.05 (m 5H), 1-20-1.70 (m 12H-12606 (m | H-I HRVM5S (M+) 560. 2153.
Fol | owi ng procedures simlar to those in Exanple 162 the foll owi ng conpounds
were prepared. Retention Conpound structure rinme Observed Mass No '

(m nutes) 162-A 4. 522. 3,/7\«AU6°"2006 -120 162-B L. 4.90 560.3 Exanple
163: rDWO 0111 . '\Stlep 1: a) To a solution of O protected pyridine

ester produgt fr nplie 160 Step_L .-a (10.0 g 36 nmmol) in THF (140 mM -)
at 0 OC wa ‘powly ded MeMyBr 3 Ni'R et her (4§ -1m, 90 mml ), and the
reacti on was warmnme o RT and stirred 1 h~ The final

Example 164:

()
R S §

Ci
Step 1:

a) To a solution of O-protected pyridine ester product from Example 160 Step 1-a
{(45.75 g, 0.16 moi) in DCM (500 mL ) at -40 °C was slowly added DIBAH 1 N in
hexane (211 ml, 0.21 mmol) and the reaction was stirred 1 h at this temperature. The
reaction was then quenched with an excess of acetone, then treated with sodium
flucride {25 g) solution in water (100 mL) for 30 min. The final mixture was filtered
over Celite, extracted with DCM and AcOEt and combined organic layers were dried
over Na2804 and concentrated. The residue was purified by flash chromatography
over silica gel (eluting hexane/AcOEt 8:2) to afford 27.2 g (68%) of O-protected
pyridine aldehyde.

b) Te a solution of O-protected pyridine aldehyde (5.0 g, 19.9 mmol) and TBAF 1 N in
THF (1.5 mL, 1.5 mmol) in THF (60 mL} at 0 °C was slowly
triftuoromethyitrimethylsilane (3.4 mL, 20.9 mmot) and the reaction was allowed to
warm to RT overnight. The reaction was diluted with water and DGM, extracted with
DCM, dried over Na2504 and concentrated. The residue was purified by flash
chromatography over silica gel (eluting hexane/AcOEt 8:2) to afford 1.5 g (24%) of O-
protected pyridine trifluoroethyl alcohol.

Step 2: ‘

a) To a solution of O-protected pyridine trifluoroethyl alcoho! (1.8 g, 5.6 mmol) in THF
(30 mL) at-78 °C was added n-BulLi 2.5 N in hexanes (2.5 ml, 6.2 mmol) followed, 1
min tater, by phenyithionochloroformate (1.45 g, 8.4 mmot). The reaction was stirred




m xture was poured into I N NaOH and DCM to which was added Celite, stirred,
and filtered. The aqueous |l ayer was extracted with DCM and AcC tp(Uchg[({?bi ned
organic layers were dried over Na2SO4 and concentrated, and the residue was
purified by flash chromatography over silica gel (eluting hexane/ AcOEt 8:2)
to give 3.0 9 (30% of O-protected pyridine dinethylcarbinol. b) To a

sol ution of O protected py6di ne di neth{€%arbinot (3.0 g, 10.6 mml) in THF
(50, ) at -78 'C was added n-BuLi 2.5 N in hexanes. (4.7 m, 11.7 nmol)

f ol | owedt -787@ fbade minbihepraliopeadnioomanh to Rt andatieed 2n7aidjtiond. Ohnfied ) . The

reactio s.gtirr at =7 for. 4 1, n all d, 1.0 rmto RT and
stirr ed%ﬂ\gﬁm"awée P’S%é*ﬁewwtgﬁéﬁﬁ%wﬁ%sgb\é%ﬁ% eﬁ?%‘g@' Rﬁﬁ?&?ﬂd extracted
W th DOMoDEL shdEhnbiid Groahicnagersaiér@ifed 8Y& 19a2808 dhd e6hadiRFatdg2SO4 and
concentrated. Purification of the residue by flash chronatography over

si |ica dairfication phipeesitie ollagiphemalpgesphy ovey siicacgeldpliiagt ed py6di ne
3 ooF 5 w4 Bl 28860 G Ot g igBegRy b el
pl at i nuiitibvpcarondte. (258 mg) in MeOH (20 ni) and AcOH (4 m) was
Col 1 o B TAGR RGUPD 51 MBI rHE RYBAE T HOBIE Y BIONOBTRAESAR S uD e vi ¢ h 1
e ORI el 80 RS o O ALOITIFIAGHEEE
a plug &y Z2+azebigepbytyranitrileg(2eSmged /Sxvom!) snd the ceqntioni was hea®dundes%) of
0. pr pt ecafitk {57201 Ry BIRER A0S of e 98kt e osihudwRl Puffibahy ARHH oPY!

chromatography over sifica gel (eluting hexane to DCM/hexane 1:1)togive 1.3 g

(86%) of O-protected trifluoroethy! pyridine.

Step 3:

a) A solution of O-protected trifluorcethyl pyridine (1.3 g, 4.3 mmo!) and platinum(V)

1 oxide (100 mg) in MeOH (50 mL) and AcOH (5 ml) was hydrogenated overnight at 50

psi. The final solution was filtered over Celite, rinsing with MeOH then concentrated.

The residue was diluted with 1 N NaQOH, extracted with DCM and AcOEt, and

combined organic layers were dried over Na2504 and concentrated to provide 1.13 g

(84%) of O-protected trifluoroethyt piperidine.

b} To a solution of O-protected trifluoroethyl piperidine (1 ;13 g, 3.6 mmol) in DCE (15

mb) was added triethylamine (0.6 mL, 4.3 mmoi) then 4-chlorobenzenesulfony!

chloride (1.13 g, 5.4 mmol) and the reaction was heated at reflux overnight. The final

mixture was concentrated and directly purified by flash chromatography over silica gel

' (eh.l'ﬁng 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-(1-

piperidino)piperidine at the last stage as the amine. TH-NMR (300 MHz, CDCl3) §

777(d,J=83Hz 2H), 748 (d, J = 8.3 Hz, 2H), 4.10-4.45 (m, 5H), 3.9 (m, 1H),

2.40-2.95 (m, 9H), 1.20-2.00 {m, 16H); HRMS (MH") 566.2075.

Following procedures similar to those in Example 164, the following

compounds were prepared.



chl or obenzenesul fonyl chloride (1.2 g, 6.0 mml) and pyridine (10 nQ in DCE
(10 mQ was heated at 60 OC ovemi ght. The final m xture was concentrated and
directly purified by flash chromatography over silica gel (el utifngghmgeane
to DCM to afford 0.42 g (329% of O-protected isopropyll sulfonam de. Step
3: The product of step 2 was converted to the title conpound according to
conditions simlar to the ones descri-d@d4-in Exanple 1 Step 3-b and Step 41
usi ng 1- cycl ohexyl pi perazine at the |ast stage as the am ne. 'H NVR (300
Mz, CDCERoomg 717 (d, J = 8.8 Hz, 2Hjetenti;n 47 (d, J = 8.8 Hz, 2H), 4.05-4.30
(m 3H), 3 40-3. BOugug  5H), 2.53 (brvis; 4H) ob@n@Magsm 1H), 1,35-2.00 (m
10H), 0.95-1.35 (m 10H), 0.91 (drn Jminflesb Hz, 3H); HRIVIS (MH + )526. 2501.
Fol | owi ng procedures simlar to those in Exanple 163 the foll owi ng conpounds
wer e prepared. Conpound Structure Retenfion Tine Cbserved Mass No.

(mnutes) 1 63-A;:5. 512A @%B 560 526-1 7 AUG 20136 -122 0 163-C

510 488.1 Exanpl | By .)-" ~O Nor
164-A ES’ ’ 500 538.1
O O
DY
164-8 4.60 528.1

164-C @ 4.90 55621

Example 165;




N X cl Step 1: a) To a solution of O protected pyridine estgmmr@ﬁiﬁuct from
Exanple 160 Step | -a (45.75 g, 0.16 nol) in DCM (500 m -) "at C was
slowy added DIBAH 1 Nin hexane (211 m, 0.21 mmol) and the reacti on was
stirred I h at this tenperature. The reaction was then quenched with an
excess of acetone, then treated with sodium fluoride (25 g) solution in
water (100 m-) for 30 min. The final_ fixture was filtered over Cefite,
extracted with DCM and AcOEt and conbi néed organic |layers were dried over
Na2SO4 and concentrated. The residue was purified b¥ fl ash chyomat ogr aphy
over silica gel¢ggel, exanesReCEt_ 873) to af FOREm2A 2.0 8¥esof

0- pr ot ect ed/%m?qp‘tn‘l %qﬂ;ghﬁ'ie—b)- T UP¥ on—of—6-prot dcted pyri di ne

al dehyde (5.0%; ¥9.9 fhol) and TBAF PNin THF (1.5 n, 1.4 mol) in THF
(60 mL) at 0 OC was slowy trifluorornethyltrinethylsi)ane (3.4 ni, 20.9
mmol ) and the reaction was allowed t warmt9 RT overnight. The reaction
was diluted with water and DGM, extagt W,jih DCM dried over Na2SO4 and
concentrated. The residue_was purlfl d y“f ash chromat ography over silica

gel (eluting e c?rﬁ ?PHaf ord 2 49 of ofgcred pyddi ne
trifluoroet %Mﬁw ' Sﬂe @ol u |Tégc /%' “of ga@ted_pyﬁdl ne
trifluoroet HeN. E’&P‘cohol é g BHIG I*) @n THE (30 fLY°at - 7&9%6C was added

n-BuLi 2.5 Nin hexane% |l oned, % in later, by
phenyl t hi onochl or of or mat e:u(l 45 g, SQ&QZC) | )/ udine react iEpn was sti rred - |
AUG 2906 -123
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Step 1: Compound 2 is 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 (13.71 mmol)
+ ofimidazole in 10 ml of DMF was treated with 1.210 g (9.18 mmol) of TBSCI. After
- 6véfhight stirring, the mixture was dituted 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 ing of PtO, as
catalyst and a mixture of 20 ml of methanot and 20 ml of acetic acid as solvent over a
period of 12 h. The reaction vesse! was flushed with nitrogen, catalyst was filtered
out and volatiles were evaporated. The residue was re-dissolved in DCM, washed
with sat. NaHCO;, aqueous phase was re-extracted with DCM, combined organic
phase was dried over sodium sulfate and concentrated to furnish 3.77 g of
Compound 4.

|




at -78 "Cfor 40 mn, then allowed to warmto RT and stirred an additional 1
h. The final mxture was then diluted with saturated NaHO0S3, extracted W th
DCM and AcOet and conbi ned organic |ayers were dried over Ng?%%
concentrated. Purification of the residue by flash chromatography over
silica gel (eluting DCM hexane 1. 1) f%d‘orded 2.3 g (92% of O-protected
pyridine trifluoroethyl thionocarbona b) To a solution of O-protected

i di fl h b I
Ps adaSten i uhEyRGTE Ohadi Gb s 38 GreD afempmend 4 214 Bidae spmon 6P (%0 M
2,7- aZOE?Ie‘ihyﬂQHﬁHé’{aﬁﬂ'stM ?qzé 265mibl af@-cma?bﬁeﬁféhésmohwa%ﬁub Wes0 has ed

under reflux for After concen ration of the solvent, the residue was

puri fi eBOb wWasastior ecfcth\f&f edayp. Jteymidere was iddutasbwith SICM; mashes avith water,

Step 3 a5sa pvedsddhufl Yfrate 3p8 contBliafiia. (TR BREFG W oot LB S P S "
nol.) - agkkotatb iyl uding 8x15%6 of LB/ RRtbtdts idVBiekhh &9 as@oliht 46 Ritnish 4bY gvas

hydr ogen &ed overn| ght at 50 psi. The final solution was filtered over
Cel it e, OV CRMIAQYNEIR-h MeOH then concentrated. The residue was diluted with 1

bver NS0, 55,74 fftlid B PRt Colidoudts, & o MictyGherd Gy bOYAFagER® o' o
trifl ugmbef Ry aqupeusdﬂa@% was fﬁﬂuaedadvemlglm oTh@rmegeWadI:deT%d Im%mr)]gt %I A
PP SRR i PGl T ited et S 15 A Be 16 73, QMGniioh G, and

the r e%éﬁ%té@%qﬂééh?;%hﬁ&e '%@csl ERtraed WM'DCM_ h @oﬁhtﬂﬁéd ofgaiid hRa¥BWas
concentrated and directly purified by flash chromatography over silica gel

(el uf i ngriedpaaesedumchyifate aaﬂft:@meotremdgtquawh &0 mymfanstalde Gampourd oet hy |
sulf onagj \Qﬁich had a tendency to dehydrate on storage to provide Compound 7. Inorder 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 m¢
of LIOH was vigorously stirred overnight. Reaction mixture was diluted with ethyl
acetate and pH was adjusted to ~3 with 1 M HCI. Organic layer was separated,
aqueous phase was extracted with DCM. Combined organic phase was dried over
sodium sulfate and concentrated to furnish 310 mg of unstable Compound 6.

Step 6: Stirred overnight 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 § ml
of DMF. The mixture was diluted with DCM, partitioned with cifric acid, aqueous
phase was re-extracted with DCM. Combined organic phase was dried over sodium
suffate and concentrated. The product was purified by chromatography using 30% of
' eth'yl acetate in hexanes as solvent to furnish 350 mg of Compound 8.
Step 7: To a mixture of 350 mg (0.783 mmol} of Compound 8, 95 mg (1.56 mmol) of
ethanolamine in 5 ml of DMF was added 211 mg (1.56 mmot) of HOBt, 300 mg (1.56
mmol) of EDCI, and 0.218 mi {1.56 mmol) of triethylamine. The turbid mixture was
stirred overnight, diluted with DCM, washed with water, dried over sodium suifate and
concentrated. The product was purified by chromatography using 40% of ethyt
.acetate in hexanes as solvent to furnish 138' mg of Compound 9.
Step 8. To a solution of 138 mg (0.2816 mmol) of Compound 9 in 2 mi of DCM was
added 238 mg (0.563 mmol} of Dess-Martin periodinane. The mixture was stirred
over a period of 1 h, diluted with DCM, washed with sat. NaHCQs3, dried over sodium




Step 4: The product of step 3 was converted to the title corrpqwg‘g_@aﬂgﬁrdi hnd
to conditions simlar to the ones described in Exanple 1 Step 3-D and Step
4, using 4-(1 - piperidino)piperidine at the |ast stage gs the am ne.
"HNIVIR (30() Mz, CDC:,) 6 7.77 (d, J =8.3 Hz, 2H), 7~48 (d, J = 8-3
Hz, 2H), 4-1 OA.45 (m 5H), 3.99 (m 1 , 2,40-2.95 (m 9H), 1.20-2.00 (m
16H); HRMS (IVH) 566. 2075. Fol |l owi ng prlededures simlar to those in Exanple

164, the follow ng conpounds were prepared. 7 AUG 2006 -124 Conpound
Ret ent | sWfata@ndSongentiatedri hiee oredicl sps\pwiied iy shiaseatopraphy1esing 40% 060

> w21 Svhctets Aheches s PlyntioMmpsicato deBERoRAdlig 10", G 270y ~
Yj - ~N - Sfeg®. To a mixture of 8¢ mg (0.1638 mmol) of Compound 10 in 3 m{ of acetonitrile :
was added 194 mqg (0.82 mmol} of hexachloroethane, 0.23 mi (1.64 mmol) of
v triethylamine followed by 215 mg {0.82 mmol} of triphenylphosphine. (The latter
reagent dissolved gradually, then a new precipitate forms after 10 min of stirring).
The mixture was stirred overnight and Compound 11 (56 mg) was isolated by prep.
TLG chromatography using 20% ethyl acetate in hexanes as solvent.
Step 10. A mixture of 56 mg (0.119 mmol) of Compound 11 in 1.5 ml of THF was
v treated with 0.24 ml (0.24 mmol) of 1M TBAF solution in THF. The reaction mixture
was stirred for 1 h, poured Iinto water, extracted with DCM, 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 soivent instead of DCM.

"H NMR (CDCI3,400 MHz) 5 7.86 (2H, d, J=8.8 Hz), 7.63 (1H, s), 7.51 (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 552.1 (M+H)",

Example 166:

o &
/Om/(ﬂl,oms /Ow((;k,OH e /Orfg\f‘\,OEN

0 80, CSA O SO, - O S0,
MeOH .
5 14 15
O al o

Step 1: A mixture of 480 mg (1.04 mmotl) of Compound 5, 10 m! of MeOH and 1 ml of
DCM was warmed with a heat gun till dissolution was complete. Cooled to r.t, added
48 mg of CSA. Stirred for 1.5 h, diluted with DCM, washed with sat. NaHCO;, dried
over sodium sulfate and concentrated. The product was purified by chromatography
using 30% of ethyl acetate in hexanes as solvent to furnish 320 mg of Compound 14.
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Step 2. Compound 15 was prepared from Compound 14 using procedures similar t¢

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.
TH NMR (CDCl; 400 MHz) 8 7.86 (2H, d, J=8.8 Hz), 7.63 (1H, s), 7.51 (2H, d, J=8.8

J=9.0 Hz), 3.58 (1H, t, J=9.0 Hz), 2.70 (2H, m),
ser. m.); MS (ES) m/e 542.3 (M").

Hz), 7.09 (1H, s), 5.32 (1H, d, J=5.0 Hz), 4.25 (1H, m), 4.14 (1H, br), 3.73 (1H, 1,

2.52-2.33 (6H, ser. m.), 2.0-1.2 (16H,

Example 167:
KoCO3, OMF
& Dess-Martin glyoxa! o R%( 3
0. v, f op Periodinane _ \
i N antmonia R = Me. SEM
0o 2 2,
N{Q(O Ha, P10, N\ ArSOZCl N 0. LAH
G by
N N 502 8]
R R Ar
20
As in Metod 1
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N SOz VN S0, 0 for R=SEM /\\aNH $0, ©
R Ar R Ar Ar
21 22 23
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' Ci

Step 1: Compound 2 was oxidized with Dess-Martin Periodinane using procedure

similar to the one used in preparation of Compound 10.

C o

Step 2: To a solution of 3.1 g (18.8 mmol} of Compound 16 in 95 mi of MeOH was
added 7.9 g (37.5 mmol) of glyoxal trimer dihydrate followed by slow addition of 24.1
ml of 7 N ammonia/methanol solution. Work-up involved evaporation of volatiles and

partitioning the residue between water and DC

M. The aqueous phase was extracted

with DCM, combined organic phase dried to yield 81.6 g of Compound 17.

Step 3: To a solution of 250 mg (1.19 mmol) o
added 412.8 mg (2.99 mmol) of K,COj3 followe

f Compound 17 in 7 ml of DMF was
d by 0.422 mi {2.4 mmotl) of SEMCI.

‘D




Step 1: Conpound 2 is prepared as described in Exanple 88, Step 1. Step 2: A
m xture of 1.396 g (8.35 mml) of Conpound 2 and 1.137 g (1977)!&!6”2{1%') of

i mdazole in 10 M of DW was treated with 1.210 g (9.18 nmol') of TBSCL
After overnight stir(ing, the mxture was diluted with DCM washed with
water, dried over sodiumsulfate and concentrated. The product was purified
by chromatography using 10% ethyl acetldBe in hexanes as sol vent to furnish
1.65 g of Conmpound 3. Stop 3. Compound 3 (4.0 g) was hydrogenated at 50 psi
usi ng 20thevni:Bhre*vag stired cwveanight, partiticnad betweenofated amd BEMyabacns and 20
m of acegtic acid as, sal ven L a period of. 12 h. The r.eaction yessel was
{1 usheq Ri1asE Wit fesganstied in BEM Smbieariadnis thatcamds dheR ouefed %
evapor atgffatd nicehirgied AEpusfist sSRRINS\grapHREMy toaaRash 280tg 8At .  NaHCO3,
aqueous phase was re-extracted with DCM “conbi néd organic phase was dried
over sodv@mPoUNEdBe and concentrated to furnish 3.77 g of Conmpound 4. - 7

AUG 200 - 126 : ' 7.4
520 S R KR g e Bal TR P02 o
4- chl or ddeOttand &l hbofyAcOHIwas tigdioyep@tod ab55 pEMdversa period ef 15Vhes. Thelays.

The m xture was di_ | uted wit washed with water, ried over sodium

sul fate %@Yﬁb‘%%ﬂk‘?r&p&}m ‘(‘lI;)@EG\/'cﬁi'iﬁ'tE’Pr 3gd. rasidys Q'&S‘Bb’egdﬂ 2 washedisi ng
5- 15% of,y;i ' ; tnd h npound
S Srop LM A ROOL B ol LHERS e oA Bt DO oo G
and 5. 0 phaseovas dred gueosedinaCsuliate angfdanceatratast i6 gipish hempoundiA8. was

cool ed, (100 m d | HC re_added s at. pH. was adjusted.to -3.
& gan ¢ Tepes GamPobls 20 s brde HopRRbwad {8 Bhib ol MRy ned
or gani ¢ tphpe @radsdure 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, pariitioned between DCM and 15% aq. NaOH, aqueous phase was re-

extracted with DCM, combined organic phase was dried over sodium sulfate,

concentrated and purified chromatographically using 8% MeOH in DCM to furnish

Compound 23.

'H NMR (CDCl; 300 MHz) & 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)

mre 550.1 (M+H)".

Other compounds prepared by this method:

Retention .
Compoun Observed
Structure Time
d No. Mass

{minutes)
L L O

167-A I ES I 391  564.3

=




dried over sodiumsulfate and concentrated to furnish 90 ng of unstable
Compound 6. which had a tendency to dehydrate on storage to provide
Conmpound 7. In order to regenerate Conpound 6 from Conpound 7, the

foll owi ng procedure was used: A mixture of 500 ng of Conpound 7 ﬁ E ﬁ% of
THF, 0.7 m of water and 72 nt of LiOH was vigorously stirred %vg ﬂ ht
Reaction m xture was di-luted with ethyl acetate and pH was adjusted to -3
with I MHCL Oganic |layer was separatil- aqueous phase was extracted with
DCM Conbi ned organi ¢ phase was dried over sodiumsulfate and concentrated
to furnish 310 ng of unstable ound 6. Step 6-. Stirred overnight a

m xture of 310 ny ~931 nfmm freshly prepared Conpound 6,349 ing (2.33
mmol ) of TBSCI, \27 . 4 qapl ) of imidazole and 5 M of DWF. The nixture
was di | utgasy-pi t%,“ parititioned v4 B citrisggapi d, aqueous phase was

re-extracted with Combi ned organi ¢ phase was dried over sodium sulfate
and concentr at ed. product was purified by chronmatography using 30% of
eth'~ acetate in hgkanes as solvent to furnish 350 ng of Conpound B. Step

7, To a mxture of 350 ng (0.783 mml) of Conmpound 8, 95 ng (1.56 mol) of
et hanolamne in 5 of Dl\ﬁwa\as/a:dded 211 mg (1 -56 mmol) of HO13t, 300 ny
(1,56 nmoi) of l@ﬂl@nﬁ,ulw m (1.66 nmol) of triethylam ne. The turbid
m xture was st'r!,re}'] overinight, diluted with DCM washed with water, dried
over sodil®f€ul fat&€l&nd concentratdh The PFBduct was purified by

chr omat ogr aphy usi pg[40% of ethyl acetate in hexanes as solvent to furnish
138 ng of Conpound 9. Step 8. To a solution of 138 ng (0.2816 mmot) of
Compound 9 in 2 mM 68f DCM was added 238 ng (0.563 nmol) of Dess-Martin

peri odi nane. The mi xture was stirred over a period of 1 h, diluted with

DCM washed with sat. NaHCO3, dried over sodium 7 AUG 2906 -127
Example 168:
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Step 1: To a mixture of 100 mg (0.329 mmol) of Compound 24, prepared as
described in Exampie 1, 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.
Step 2: To a solution of 60 mg of Compound 25 in 2 ml of THF was added a solution
of 40 mg of LiOH in 0.3 ml of water. The mixture was stirred vigorously over a period
of 4 hr, diluted with a few mi of 20% citric acid and extracted with DCM. The organic
phase was dried over Na;S0, and concentrated, the residue was passed through a
silica gel plug using 10% of MeOH in DCM as solvent to yield 40 rig of Compound
26. '
Step 3: A soliution of 20 mg of Compound 26 in a mixture of 1 m! of DCM and 0.5 m!
of DMF was treated with 20 mg of N-(3-aminopropyl)imidazole and 25 mg of PyBrop.
The mixture was stirred overnight, washed with water, dried, concentrated and
purified chromatogréphically using 10 % of MeOH in DCM to furnish 12 mg of
- Compound 27.




sul fate and concentrated. The product was purified by chromatography using
40% of ethyl acetate in hexanes as solvent to furnish 110 ny (BIJ (E@ ound
10. Step 9. To @ m xture of 80 ng (0-1638 mmol ) of Conpoynd 1?) @1 m of
acetonitrile was added 194 ng (0.82 nmol) of hexachl oroet hane, 0.23 ni
(11.64 mmol) of thethylam ne followed by 215 ng (0.82 mmol) of

tri phenyl phosphine. (The latter reagekdl di ssolved gradually, then a new
precipitate fornns after 10 min of stirring). The mxture was stirred

over ni g mma (C@mgaoc: Mmzx&a Fo)X2Mag, szaamdﬂﬁe @H:r:s) 7EL7Q2¢hrdouaBC&r aphy

20% t at | t t f 56
(0. 130 P oS bomran s 5%??%%54 43-45F (Hesonontcth (I mb o
0.24 T i t d
or "{?P“soﬁf@ ) SRR L2 B, TROIP SR R G o

over sod?hMlﬁJtNﬁﬂE&hm/@SBZHr(Nﬁﬂ)ad to fur nish 50 ng of crude Conpound 12,

whi ch s used w t hout fu ri ation. Step 11. Conpound 13 was

prepar e q&ﬂ"&?ﬁﬂﬁ%ﬂ 8’5%"6&8& es similar to Exanple 1. Step 4(g)
and 4(b), except that step 4(a) was nodhefend so that a 2:1 mxture of THF
and acetéomee i | SRS Used as sol vent ingiead of®PC¥M 1H NMR (CDCL3, 400 MHz)

6 7.86 ("H, d, J=8.8 Hz), 7-63 (1 H, s)(mutesle@w d, J=8.8 Hz), 7.09 (1 H,
s), 532 (1 H, d, J=5.0 Hz), 4.25 (1 H, 'm~°4.14 (1 H, br), 3.73 (1 H t,

J=9.0 HA'3.58 (1 H, #5\J=0.0 Hz), 2.70 (2H m, 2.52-2.33 (6H ser. m),
2.0-1.2 (16H ser. Im)} M (ES) o 552.1 (MrH)~, Exanple 166. 'o CTBS H
o-~~W>N4~N+50~r§\|t5Y 0 s0 CSA 0 S02 0 50;~ 0 5 02 UeCH 0 14 0
15 168-A Dg Moo 9T 531 4294
Cl
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Step 1: To a solution of 100 mg (0.328 mmol) of Compound 24 in 1 ml of DMF was
addéd 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 {-butyl bromoacetate was added and
the mixture was stirred overnight. Reaction was quenched with water, exiracted with
DCM, concentrated, passed through a silica gel plug using 10% of ethy! acetates in
hexanes as solvent to fumish 130 mg of Compound 28.

Step 2: Dissolved 120 mg of compound 28 in 2 mi of DCM. Added 2 mi of TFA.
Stirred the mixture for 30 min, evaporated volatiles. Obtained 120 mg of crude acid
29.

Step 3: For the preparation of amide 30 used the procedure described in Example
168 (synthesis of Compound 27).




cl A C Step | - Amxture of 480 ng (1.04 mol) of Conpound 5, 10 m of
MeOH and 1 m of DCMwas warnmed with a heat gun till dissolution was
conplete. Cooled to r.t., added 48 ng of CSA. Stirred for 11~5 h, diluted
with DCK washed with sat. NaHCO8, dried over sodium sul fate and AUG 2008
concentrated. The product was purified by chromatography using 30% of ethyl
acetate in hexanes. as solvent to fur'nﬁ:%‘% 320 ng of Conpound 14 - 7 AUG 2006
-128 Step 2. Compound 15 was pre{)ared from Conpound 14 using procedures

si ni | ar H BIMRXEREHe 300 Mitlz)d 4(78) (Zthdl, 46)8 Hey.cpb (1Has), St (2 Y, Jwe8

st ead Bk THRH a0 SHED 4 903 1. 872358 O, S8 S35 07 7L,
sH) rr)7 5@ 131{19 3052€ﬂ$ M), &laﬁ (2|¥l ag thﬂw)br)@@?(m M)(dssJFQfaQeHZ)ser ﬁz)25 (1
2.70 (2M.). H)SSCBFMM?"@’SI t-l@Da ‘§e(E8)rﬁwje4@90(M+ (16H ser. m); M5 (ES) nme

542. 3 ( xal, Dess-MaFfin 0,1~ ~NIl 0 glyo N
JIN &ﬁ&j %Oﬁle{#g @@%&3@@?6@5% armonia P = Me, SEM 0 2 17 N O~
Ar SO2ci Clﬁ fﬁ‘ll_oi Retention

. Observed
Structure Time
nd No. . Mass
{minutes)

160-A @/ﬁ () 481 5124

169-B = O 457 5121

169-C 4.56 4721

g O\‘/\)L “\/\/O

169-D = 481 4724
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Example 170:




N111 1

Ar Ar

~,, 0 H, P102 NJ Yf -~Y NW O m~7NHO N S020 18 $1 19 R Ar 20
As in Metod | HCl/MeOH N OHN N Orly N for RRSEMNH ~02 0 S02 ~02 O Ar,
21 22 23 'D~NC 1,0tad N NsO02 0 I C Step 1: Conpound 2 was
oxi di zed with Dess-Martin Periodinane using procedure simnlar tay t%gﬁ@e

used in preparation of Conpound 10, Step 2: To a solution of 3.1 ¢
mol ) of Conpound 16 in 95 m of M)OH ®W83- added 7.9 g (37.5 mmol ) of

glyoxal trimer dihydrate followed by slow addition of 241 m of 7 N
anmoni at met ol so goon. Work- | nvPngd rEMaApOr ation voI a | IR@s and
partitio s\)due Bét The aque
8 H(OAC);
extracte groz & E?z g (R”}f naBh(Or s 202 g (R“)r
31 32 HOAc-cat (optional) 3
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Step 1: 120 mg of Compound 34, prepared using procedures described in Example
53, was dissolved in 20 m! of DCM and treated with a pre-mixture of 10 mi of TFA
and 1 ml of water. Reaction mixture was stirred over a period of 1 hr, volatiles were

evaporated, residue was re-dissolved in DCM and washed with 1M sodium hydroxide.

Organic phase was dried over sodium sulfate and concentrated to furnish 96 mg of
Compound 35.

Step 2: To a solution of 44 mg (0.0864 mmol) of compound 35 in 2 mi 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 solvent. 'H NMR (CDClI5 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), 2.85 (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)
mfe 564.1 (M+H)".

Other compounds prepared are shown below:

Retention :
QObserved

ass

C .
ompo :‘: Structure Time

(minutes)
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with DCM conbi ned organi c phase dried to yield 81.6 g of conpound 17. Stop
3: To a solution of 250 ng (1.19 mmol) of Conpound 17 in 7 m of DWW was
added 412.8 ng (2.99 nmmol) of K2COB8fol |l owed by 0.422 m (2.4 mol) of AUG 2006
SEIVICL 7 AUG 705 -129 The mi xture was stirred overnight, partitioned

bet ween water and DCM aqueous phase was re-extracted with DCM conbi ned
organi ¢ phase was dried over sodium swu3pte, concentrated and purified
chromat ographically to furnish 230 ng of Conpound 18 Step 4- A m xture of
230 mg (0.69 mmol) of Conpoun 8, 40 M O Pt02" 10 M O MOH and 5 m of
AcOH was hydr ogenat ed at . over a period of 15 hrs. The catalyst was
filtered out, volatiles a@orat ed, residue dissolved in DCM and washed
with sat- NaHCO , @oﬁg phase was re-extracted with DCM conbi ned organic
phase wasq{Hy-iaed err’sodi um sul fate ar‘gl5goncen57,gtled to furnish Conpound 19.
Step 5: Conpoun 0=,kms prepared from conpound 19 using the procedure
simlar to the procledure used for the preparation of conpound 5 in step 4
of exanple 165. St 6. Conpound 21 was prepared from Conpound 20 by
reduction with LAH USing the procedure described in Exanple 53, Preparation
B. Step 4 Step 7: Cohpound 22 was prepared from Conpound 21 using procedures
simlar to Exanple 1, Step j@ and 4(b), except that step 4(a) was

nodi fied so that a 2:1 \r?/ast. of THF and acetonit(Re was used as sol vent

i nstead of DCM Step. 8a A.s0l ution of compound 22 in 3M HCl/ Et OH was.
refluxed for 3 hours, Ef)ncentrat ed, partitioned between DCM and 15% ag.
NaCH, aquetp4B Was re- extractedsiyh DCM7zenbi ned organi c phase was
dried over sodiufm stlfate, concentrated and purified chronmatographically
using 8% MeCH in to furnish

y
‘\o/jt“(\)

170-C @{r 1 5.21 9546.1

5.36 564.1

170-E Qf Y 5.21 592.3 Shall
]




Conmpound 23. 1H NMR (CDC13 300 MHz) 8 10 (1 H, s), 7.81 (21-1, d, J=8.8 Hz),
7.53 (2H, d, J=8-8 Hz), 7.02 (2H, s), 4.48 (1 H, d, J=4.8 Hz), 4.49 (1 H,
m, 4.20 (2H, cl, J=1 2.0 Hz), 3.85 (1 H S), 3.38 (1 H, t, J=10.4 Hz),
2.92-2.48 (711, ser. m), 2.06-1.17 (16H ser. m)-, M (ES) b. 1
(MtH) O her conpounds prepared by this nethod: Retention an@g Structure
rime Gbsewed d No. Mass (mnutes) O0-%8%3-A 3~91 564.3 7 AUG 2006 -130
167-B 4.68 564A 0 167-C NNA NIA Exanple 168: PPh3 DEAD LIOH 1-13 'O-CH
H3CrNj ~-u N coone Y.-~--COOH 2 0 NO c s0 24 02 YNO 2 Ar Af 25 Ar 26
PYBFCP Hac-C O -no

O

170-F Q = ) 5.18 578.1

’ ="

T

'O‘\/" \(\)
170-G [ ] == 5 5.55 610.1

170-H = 5.72 614.1

i 5.55 582.1

170-J o= 2.58 564.1




| t4 , %NON Ar 27 HL-N Step 1: To a mixture of 100 ng (0-329 mmo))
Compound 24, prepared as described in Exanple 1, in 1 m of THF £U[§(§Qﬁéd
172 nmg (0.658 mml ) of triphenyl phosphine and 114 ng (0.658 nmol) of DEAD.
The m xture was stirred overnight, concentrated and chromatographed to
yield 60 ng of Conpound 25. Step 2: To a solution of 60 ng of Compound 25 in
2 m of THF was added a solution of 40i3fg-of UOH in 0.3 nl of water. The
m xture was stirred vigorously over a period of 4 hr, diluted with a few n
of 20%citric acid and extr%}\ed with DCM The organic phase was dried over
t helreSi due was passed through a silica gel plug
usi ng 10% of |ve n HCV agy" sof'vent to yield 4G rng of Conmpound 26. Step
3: A sol ugw . of Cbrrpound 26 a mx%;[l{) Il mMm of DCMand 0.5 m
of DVF wa tKeated wi_tth 20 ng of N-(3 f-nopr o |mdazole and 25 ng of
PyBrop. The mxtures stirred overni ght washed with water, dried,
concentrated and puri ¥l ed chromatographically using 10 % of IVEO—| in DCMto
furnish 12 ng of Conpound 27. -7 AUG 2006 r -131 'H NMR (CDC13 300 MHz) 8
7,78 (2H, d J=8.8 Hz), 7-53 (1 H, s), 7.47 (2H, d, J=8.8 Hz), 7.10-6.98
(2H, ser. 6.52 (1 H, s) 4.43-4.34 (3H, ser.m), 4.14 (1H, m, 4.05
(2H, t, J70Hz) @1 212(311 m, 1.90-1-20 (6H, ser.m),
/L\/IS )

1.28 (3H, d, J=7 522.1 (M+H)+. O her conpounds prepared

by this net hod
170-L L 558  578.1
i ]
\'!/\,/W/
R S0 e ot
170-M el | 572  566.1
)
A
170-N A d 605  610.1
feUbons
~Y

170-0O D éj 6.05 594.1




Retenti on Conpound Structure Tirne CbsoNed No. Mass (m nutes) _7OAHE1 Z%Dﬁg N
i Y, SSONO 0-CH 168-A 5.31 429.1 C O Exanple 169: Br CH2000BU-t A
jj~'ocooa~t - 1J.."L NRI ~-0O COOHV RN I i 02 24 Nall, DW ~; 02 28 ~02
29 Ar AY Ar PyBrop R114N'Jy NN S02 30 802 H Ar Cl Step-1: To a -solution
of 100 nmg (0.329 mmol) of Compound 24 in 1 m of DV was added 26 ng (0.658
nmmol ) of a 60% di spersion of NaH in n‘i_qgfql oil. The m xture was sonicated
for 15 min. 137 ng (0.9 mml) of t-butyl bronpacetate was added and

T
170-P e=mme o 5.22 510.1
e
S
O J TV
170-Q U:m\/\ﬂ/ 4.87 564.3
QL
SR
) O\_ \1/\:'.
170-R \ICF(,:_.:., /GT 5.48 590.3
0
. @]
170-S Ui"\/\"/ 4.41 494.3
!
’UQ\/"\H:(\J /\\—/
170-T D 478 548.3




the m xture was stirred overnight. Reaction was quenched with water,
extracted wwth DCM concentrated, passed through a silica gel pluyg using
10% 6f - et hyl acetates in hexanes as solvent to furnish 130 ng of G%ﬁﬂ(ﬁﬂﬁnd
28. Stop 2: Dissolved 120 ng; of conpound 28 in 2 m of DCM Added 2 m of
TFA. Stirred the mxture for 30 mn, evaporated volatiles. Obtained 120 ng
of crude acid 29. Step 3: For the prepggation of am de 30 used the
procedure described in Exanple 168 (synthesis of Conpound 27). - 7 AUG 2006
-132 '"H NWR (CDC13 300 MHz) 6 7.76 (2H, d, J=8.8 Hz), 7.66 (1 H, s), 7,48
(2H. d, J=&8 Hz), 7.Q3 (2H J 0.5 Hz), 4.40 (1 H nm, 4.12-3.93 (4H
ser, m), 3.83 (1 H, | : m, 3.52 (1 H m, 3.36 (2H, rn), 2.65
(1 H br), 2. 07 I 66)1 26(6H ser. m), 1.33 (3H, d, J=7.1 Hz);
M5 (ES) V0869, 1 Gher conpourgie8pr epag@i1by this net hod: Retention
conpou Structure Ti seNed od No- Mass (mnutes) 169-A 4-81 512.1 169-B
4.57 512.1 169-C 4. 472.1 472.1 169-D 4.81 Exanple 170.,

pi
Q0T
: ]
Y
170V U:“"" : 475  490.1
\l
170- *:\"Y\) 18
. 544.1
W =
0 \,J’[L“’P
170-X Y 592 5761
]
" Ov‘\n/\'l'/\_)m -
170-Y NS, 461  476.1




7 AUS 2~66 -133 RCHOR9 C-NH TFA "1j, CNO NN~ Y IRB), NaBH(OAc)3 N
t&2 0 (0), Y 020 ~020 (R Ar Ar DO\/Ior DCE Ar 31 32 HOAc-c~it (optional)
33 More, Speclffeally Boc 0 )j: N2 ')'DNHHF 0111 ~'~No N S 7 KGI0EN N) ~
NY TFA~0020 S02 ~N O Y NaBH 70Ac)3 02 02 0 2 O DOMm

-139-
\@/O MY\)
170-2 PN 451 506.1
J '
-~
f \/“\IP"/\;T/\V
170‘ o—g=n a
5.28 560.1
AA “
T
P
T v
170- \@/Q\/"\[r“\)
o= ‘ 5.12 531.1
oS
(v
170- i
6 555 568.3
AC
r'\u/‘\/""
170- \ﬂ/\)
5.01 558.3 e

|
AD | @1

Example 171:




0 343 ¢cl 35 cl A Step 1: 120 ng of Conpound 34, prepared using
procedures described in Exanple 53, was dissolved in 20 mM of OCM and
treated with a pre-mxture of 10 nl of TFA and 1 nl of water. Rp&d(ﬁﬂ@ﬁ

m xture was stirred over a period of I hr, volatiles were evaporated,

resi due was re-dissolved in DCM and washed with |I'M sodi um hydr oxi de.

Organi ¢ phase was dried over sodiumsu4fmte and concentrated to furnish 90
ng of Conpound 35. Stop 2: To a solution of 44 ng (0.0864 mmol) of conpound

35in2n of % added ng of cyclop yI car boxal de e, 55 ny
(0.259 |, s tri L sohy?igr t Tese drop éba BC acid.
The mxture vvas §¢t_, rre@Bdvegni §b i d DCI\4| washéd ghth 1 M sodi um
hydr oxi de, drie v%r Sodi um %at@% con %rat—gé‘“—qhe rRS1 due was
purified by chr graphy uskod 8% of MeoH i b §38M as sol ve NMVR
(CDC13 400 MHz) 7.85 (2H, mg 7.53 (21-1, m[ 7.38-7.27 (34-1, :
7.00-6.94 (1 H m, 5. 19 (1 H m, 442424?2H ser. |m), 3.9¥ (L H m,
3.76 (1 H m, 35033 (1 H m, 321(1H m, 289 m . 83-1.95
(4H, ser. m), 1. 645 BSSer . ), 8 (1 L m), 0.52
(2H, s), 0.11 (2H, 8'{ 8_ 1N C'l-ri?yz th.; comt?sﬁcﬂg pr epar ed

ES)
are shown bel oW, rrpourf é?et eﬂi(a)m)s d st_r.ucture - Mass
(mnutes) 7 A —_— 42

40 H
Ci 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 mmal) of 1 M solution of DIBAL in toluene. The mixture
was stirred for 5 min, quenched with a 20% aq. sodium potassium tarirate solution,
warmed up to room temperature; extracted with DCM, dried over sodium sulfate and
concentrated. The product was purified chromatographically using DCM as sclvent t¢
furnish 1.06 g of aldehyde 37.

Step 2: A mixture of 3.21 g of aldehyde 37, 3.21 g of hydroxylamine hydrochionde 8
mi of triethylamine and 50 ml of ethanol was heated briefly with a heat gun to boiling
till all components dissolved. The reaction mixture was stirred overnight at r.t.,
volatiles were evaporated, residue partitioned between DCM and water, aqueous
phase was re-extracted with DCM. 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 solvent 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 m!i of DCM was added
2.18 ml {27 mmol} of pyridine followed by 1.14 g (5.42 mrhol) of trifluoroacetic acid.
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 solvent to furnish 1.09 g of nitrile 39.

Step 4: Heated a mixture of 100 mg of nitrite 39, 100 mg of hydroxilamine
hydrochloride, 0.1 ml of Hunig's base and 1.0 ml of ethanol at 8¢ °C for 10 min,
removed heating and stirred over 24 h. The reaction mixture was partitioned between
water and DCM, organic phase was dried over sodium sulfate and concentrated.' The
product was purified chromatographically using 30% of ethyl acetate in hexanes as
solvent to furnish 90 mg of amidoxime 40.
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Step §: A mixture of 90 mg of amidoxime 40, 3.0 mt of triethylorthoformate, 5 mg of
tosic acid hydrate and 0.5 m! of DCM was heated at 100 °C over a petiod of 40 min.
The reaction mixture was partitioned between DCM and sat. sodium bicarbonate,
organic phase was dried over sodium suifate and concentrated. The product was
iy purified chromatographically using 20% of ethyl acetate in hexanes as solvent to
furnish 70 mg of oxadiazole 41.
Step 6: Conversion of oxadiazole 41 to compound 42 was carried out accarding to
‘Steps 1 and 2 of example 166. 'H NMR {(CDCl; 300 MHz) 5 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)".

Example 172:
Cl

“5 o N OTBS : .
1. NHglMeOH 2. N Lawesson's  NH,SO,
O 30, .
2. TBSCI @ reagent 44

43 at
Cl

ﬁ» e

= . N S0, o
G
DMF 80 °C 46

45

Cl &

Step 1: Stirred a mixture of 1.0 g of compound 7 in 10 mt of 7 M solution of ammonia
in methanol over a period of 3 h and evaporated the volatiles. 500 mg of resulting
product was dissolved in 5 ml of DMF and treated with 152 mg (2.24 mmol)} of
imidazole and 218 mg (1.456 mmol) of TBSCI. Reaction mixture was stirred
overnight, diluted with DCM, washed with sat. NaHCO3 , dried and concentrated. The
product was purified chromatographically using 20% of ethyt acetate in hexanes as
solvent to furnish 500 mg of amide 43.

Step 2: A mixture of 250 mg (0.56 mmol} of amide 43 and 226 mg (0.56 mmol) of

Lawesson's reagent was refluxed in 3 mi of DCM over 8 h. Solvent was evaporated
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and the product purified by prep. TLC using 30% of ethyl acetate in hexanes as.
solvent to furnish 70 mg of thioamide 44.

Step 3: Heated a mixture of 70 mg (0.151 mmol) of thioamide 44, 0.5 mi.of
dimethylacetal of bromoaldehyde in 1 ml of DMF at 80 °C over a period of 5 h.

»  Reaction mixture was partitioned between DCM and sat. NaHCO;, dried and
concentrated. The product was purified chromatographically using 30% of ethyl
acetate in hexanes as solvent to furnish 25 mg of thiazole 45.

Step 4: Transformation of alcohol 45 to compound 46 was carried out according to
Exampie 1 steps A and B. LCMS m/z=567.1, retention 4.88 min.

) "H NMR (CDCl; 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)".

Example 173:
_ ArB(OHY,
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Step 1: To a stirring solufion of 6-bromopicolinic acid (14.25g, 70.3 mmot) in
anhydrous ethanol (250 ml} is slowly added thionyl chioride (60 ml) at 5°C. After the
addition is completed, remove the ice-bath and stir the mixture at 25°C for 3 hr.

Evaporate the solvent in vacuo, basify aqueous residue with saturated sodium




170- 5.28 560.1 AA ~-v 170- 5.12 531.1 AB 6 0---v 170- + Y 5.55 568.3
AC 170- 1 AD 5.01 558.3 Exanple 171: -140- MeoocnN ~ OTBS Q Q OT.Pa 5 200
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HaNyQt ~) --OTBS NI,, ~ ~N OTBS DI BAL S02 H S02 H, NOH H SOZ TFAA S02°.

38 039 cl cl cIl cl OIBS GN ~~OIBS O N~~0 IND N NH2S02 L-N so0-4 so O

H NOH 40 HC(OW)3 - 0. 41 0 2 42 cl C Cl Step 1. To a solution of 1.35 g
(2.92 mol ) of Conmpound 5 in 20.0 m of143CM at -780C was added 3.2 m (3.2
mmol) of 1 Msolution of DIBAL in toluene. The mixture was stirred for 5

mn, quegsrbefaty, bRdax&e aith DONI. Dy BI%s 3RgdriEphasé babeNags Ol iapd.

concentrate o give ethyl 6-bromopicolinate as white solid (15.75q).
Step 2: Heat ethyl 6-bromopicolinate (15.75g, 68.5 mmol), 3,5-diffuorophenyiboronic
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) under reflux for 16
hr. Cool to room temperature, dilute with DCM, and filter. Wash the filtrate with water,
concentrate the dried (Na,SO;) organic solution, and purify the residue
chromatographically using 5% ethyl acetate in hexanes to give 10.6 g of the product,
as white solid. |

)| Step 3: Under a hydrogen atmosphere, stir a solution of Compound 3 (10.5 g, 39.9
mmot} in methanol (400 ml) and glacial acetic acid (40 ml) in the presence of platinun
oxide (1.81 g) for 72 hr. Purge the reaction mixture with nitrogen. Filter and then
concentrate the reaction mixture in vacuo. Take up the residue in water, basify with
saturated sodium carbonate, and extract with DCM. Dry the organic phase over

+ NapS0,4 and concentrate in vacuo to give light yellow foam (10.7 g).
Step 4: A solution of Compound 4 (10.7 g, 39.7 mmol) in pyridine (100 mli} is treated
with 4-chlorobenzenesulfonylchloride (16.8 g, 79.5 mmol). The mixture is heated at
60°C for 4 hr. Cool to room temperature, concentrate in vacuo, and the residue is
subjected to flash-chromatography over silica gel (eluting 10% ethyl acetate in
hexanes) to provide 14 g of product, as white powder.
Step 5: To a stirring sclution of Compound 5 (2.0 g, 4.5 mmol) and titanium
isopropoxide {(0.41 mi, 1.35 mmol) in terahydrofuran (15 mi} is added a solution of
ethylmagnesium bromide (4.5 ml, 13.5 mi, 3M in Et20) slowly over a period of 1 hr at

5% and the stirring is continued for 10 min. The mixture is then poured into cooled

(5°C) 10% aq HCI (45 mi) and the products are extracted with DCM (3X25 mil). The
combined DCM extracts are washed with water (25 ml), dried (Na;S0Oy), and the
solvent is removed. The product is obtained by ﬂash-chromatogfaﬁh'y (eluting 13%
ethy! acetate in hexanes) as light yellow oil (1.5 g).
Step 6: The compound was prepared from Compound 8 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. ‘




warnmed up to roomtenperature, extracted wwth DCM dried over sodiumsulfate
and concentrated. The product was purified chromatographically using DCM as
solvent tc furnish 1.06 g of aldehyde 37. Step 2: A mixture of73UR2200§ of

al dehyde 37, 3.21 g of hydroxylam ne hydrochloride, 8 m of triethylamne
and 50 ml of ethanol was heated briefl¥4vith a heat gun to boiling till all
conmponent s di ssolved. The reaction mX ‘%J e was stirred overnight at r.t.,

vol atiles were evaporated, resi due%[)arti ti oned between DCM and wat er,

aqueous HPWARSGR{SI3480MHzZ) &t é S IM2AM, eVF8 B e 69 d2idafli é=pHA3a. Fd @H ed

over sodgi |f at t d oglygt ur iyf

chr onmat ggyg%ﬂﬁi@r ﬁﬁ]@@gﬁ%ﬁﬁgéﬁ@"%ﬁ Q ?}g’d&? ‘o?‘ggfqi)é??%@e@t g%ﬁﬁzgg%ghhs as
sol vent 021 10-038N181-549), 0.88-003 (B, 88.0.50-6p1B (2 omd, el (BS)an/e0$23.121 ¢
(2.71 mmlzjupf oxime 38 in 12 mM of DCM was added 2.18 (27 mol ) of
pyri di néMtbl)l-oned by 1.14 g (5.42 mml) of trifluoroacetic acid. The
reactio 1 | { £ I shed with water, dried over sodium
sul f'at e&dﬁ‘r@%’% en ?%deglggﬁlg%{)arr%%ppwah/as purified chromat ographically

usi ng 10%4.0f, ethyl —acetate in hexané$ed®" solyent,to furnish 1.09 g of
nitrile 39 = St8pchre Heated a m xture W 100 r’%ssof nitrile 39, 100 ng of
hydroxi | amne hydrochloride, 0.1 m fudsuni g°s base and 1.0 nm of ethanol
at 80 '"C for 10 mn, renoved heating and stirred over 24 h. The reaction
m xture was partitioned between ~water and DCM organi c phase was dried over
sodi um sul fate and cgncentrated. The product was purified

chromat ogr aphi cal | y{usji ng 30%Jof "et hyl acetate in hexanes. as solvent to

furni sh 90 0 Ker 4T 7 AUG 6 -141 Step 5: A mixture of 90 ny
of am doﬂ?ﬁg‘?m, 71 of° triethyf oréggf or el ,?5 ng of
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tosic acid hydrate and 0.5 ml of DCl VI was heated at 100 OC over a period of
40 mn. The reaction m xture was partitioned between DCM and sat ﬁ-& ﬂ@j
bi carbonate, organic phase was dried over sodium sul fate and conqe?n a

The product was purified chromatographically using 20% of ethyl acetate in
hexanes as solvent to furnish 70 ng of oxadi azole 41. Stop 6. Conversion of
oxadi azol e 41 to conpound 42 was carri-et4®ut according to Steps 1 and 2 of
exanple 166. 1H NIVIR (CDC13300 MHz) 8 8.67 (1 H, s), 7.89 (2H, d, J=8.65
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
(21-1, m, 3.83 (2H, m, 2.69 (2H, m, 2.48 (4H, rn), 2.37 (2H, m,
1.84-1.36 (15H, ser. m), M5 (ES), rWe 552.1 (MtH)~. Exanple 172: SyQ-OTBS

0=S=0 H2N)f ~NOTBS Lawessom 1. NH31M3OH so N 002 2. TBSCl reagent
44 OF 0 43 7 1 QH)UOH ~02 N O-rNg r _N S02 O DMF800C 450 0 46
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G C Step 1- Stirred a mxture of 1.0 g of compound 7 in 10 m of 7 M
solution of ammonia in nmethanol over a period of 3 h and evapor atedjigh®s
vol atiles. 500 ng of resulting product was dissolved in 5 mM of D VIF and
treated with 152 ng (2.2-4: mol) of imdazole and 218 ng (1.456 mmol) of
TBSCL Reaction mixture was stirred overnight, diluted with DCIVI, washed
with sat. NaHCO3, dried and concentrat-eéd6-The product was purifi ed

chromat ographi cal ly usi ng 20% of ethyl acetate in hexanes as solvent to
furnish 500 ng of am de 43. Step 2: A mxture of 250 ng (0.56 mol ) of am de

43 and 226 ng (0.56 rrrml) of ® sson's reagent was refluxed in 3 m of DCM
over 8 h. Sol vent vapor AUG 2006 -142 and the product purified
by prep. TLC usr tate in hexanes as solvent to furnish 70
mg of thig@pixe 3% Heated a gippture ggs20 ng (0. 151 mmol) of

at 80 OC over a per| of 5 h. Reaction mxture was partitioned between DCM

and sat. NaHCO3, driefd and concentrated. The product was purified _

chr omat ogr aphi cal |y using 30% of ethyl acetate in hexanes as solvent to

furnish 25 ng of thiazole 45. Step 4: Transformation of al cohol 45 to

conpound 46 was carded out accor g to Exanple 1 steps A and B. LCMS

m z=567.1, retention 88 m I\/R (Cbd, 300 MHz) 5 7.86 (2H, d, J=8.8

Hz), 7.68 (1 H_d JQ |, I7.52 (2H, d J=8.8 Hz), 737(1 H d, J=3.3
H{g 36(I5I (2H, , 3.83 (1 H, dd,

H). 5.3 ,
N 6, 1?Té£EL) Eiﬁ dd, J=8.7° a5 r9$912 B> 255 (8H, ser. m),

t hi ci am de 44, 0. n*of di met hyl acetal of bronoal dehyde in |1 m of DVIF

1.88-1.20 (15H, MS (ES) tryb 567.1 (MtH)

685.2
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Exanpl e 173, ArB(OH) 2 4 Pd(PPh H002 SOCI,/DOH PhCK33 Fj WOH HOAC or
B"#:.)r-02El COEt 2 F. 3 Ti(QPr), AkLSO-OpyT THF F O F ~ ~a ON N ~Q02B ¢
COEt ~O17 HSO ,FV2 F4F6 500C C FVOeY N Na.7.,..C sStépli:20060
a stirring solution of 6-bromopicolinic acid (14.25g, 70.3 muol) in
anhydrous ethanol (250 ml) is slowy added thionyl chloride (60 m) at 50C
After the addition is conpleted, rensvid#t-he ice-bath and stir the mxture
at 250C for 3 hr. Evaporate the solvent in vacuo, basify aqueous residue
with saturated sodium?7 AUG@S -143 :

173-0 | /@ ,Sgu\é& 5.75 622.1
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173-Q \QESKY 5.12 665.2
'Om "\)
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5.42 685.2




carbonate, and extract with DCM Dry the organi c phase over Na2SO4 and
concentrate to give ethyl 6-bronopicalinate as white solid (1 5.75g), Stop
2: Heat ethyl 6-bronopicolinate (15.75g, 68.5 mmol),

3, 5-di fl uor ophonyl boronic acid (1 2.98g, 82.2 muvl), -7 AUG 2000
tetrak' ts(triphenyl phsphine)palladium (7.9g, 6.85 mmol) and sodium
carbonate (18 g) in toluene (160 m) ajghoethanol (80 m) under reflux for
16 hr. Cool to roomtenperature, dilute with DCM and filter. Wash the
filtrate with water, concentrate the dried (Na2SO4) organic solution, and
purify the residue IIy using 5% ethyl acetate in hexanes to
give 10.6 g of .the V\/nlte solid. Step 3: Under a hydrogen

at nosphere, sti SQ| n of Conpound 3 (10.5 g, 39.9 mol) in methanol
(400 m) 1&Bdl'gl aID’”a°cet| c acid (40302 in tH.presence of platinun oxide
(1.81 g) for . rgethe reaction m xture with nitrogen. Filter and

t hen concentrate th reaction mxture in vacuo. Take up the residue in
water, basify with saturated sodium carbonate, and extract with DCM Dry

t he organi ¢ phase over Na2SO4 and concentrate in vacuo to give |ight yellow
foam (10.7 g). Step 4: A solution of Compound 4 (10.7 g, 39.7 nmol) in
pyridin 100 is treated wth 4-chl orobenzenesul fonyl ehl oride (16.8 g,
79.5 nngﬁ%mﬁ'ﬁg?ﬁ'xture is heated at 60bC for 4 hr. Cool to room

t enper at ur e, concentrateﬂéHn vacgo, and the residue is subjected to

f1 ash- chr omat phy ovirengi | i gk gel (eIE]&fE‘lfmg 10‘@% hyl acetgig.in hexanes)
to provide 14 i t @ 0 a stlrrlng sol ution
of Conpound 5 (ﬂ 4.5 nm)l) a b Lhani um i sopy ogte (0.41 m, 1.35
mol) in terahydrofuran (15 m) is added a solution df et hyl magnesi um
bromde (4.5 m, 13.5 m, 3Min Et20 slowy over a period of 1 hr at 506",
and the stirri IS continued ffor 10 min. The m xt e is then poured into
cooled (5 0 10% aq HEITH 4 ) and t-heoz ﬁyﬂ@f@t extr(am eg\vmth DCM
(3X25 m)_ THe — pem
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Step 1: Methyl 5-Bromopicolinate 1 was obtained as described in J. J. Song and N.
K. Yee, J. Org. Chem. 2001, 66, 605-608. A solution of this ester (2.5 g, 11.6 mmol)
in a-mixture of foluene (160 ml) and ethanal {80 ml) is treated with 3,5-
difluorobenzeneboronic acid (2.19 g, 13.9 mmol},
tetrakis(triphenyphosphine)palladium (1.34 g, 1.16 mmo!) and sodium carbonate (2.5
g). The mixture is heated at reflux for 16 hr. The solvent is removed at reduced
pressure. The residue is redissolved in DCM, washed with water, dried over Na50s4,
concentrated and purified chromatographically using 30% ethyl acetate in hexanes as
solvent to furnish 2.17 g of the product.

Step 2: Under a hydrogen atmosphere, stir a solution of Compound 2 (2.3 g, 9.2
mmol) in methanol (90 mi) and glacial acetic acid (10 ml) in the presence of platinum
oxide (0.42 g) for 8 hr. Purge the reaction mixture with nitrogen. Filter and then
concentrate the reaction mixture in vacuo. Take up the residue in water, basify with




combi ned DCM extracts are washed with water (25 m), dried (N a2SO4),7 amhyns
the solvent is renoved. The product is obtained by fiash-chronmat ogra~hy
(eluting ,13% ethyl acetate in hexanes) as light yellow oill -(1.5 g). Step 6:
The conpound was prepared from Conpound 6 using procedures simlar to
Exanple 1. Step 4(a) and 4(b), except that step 4(a) was nodified so that a
2:1 mxture of THF and acetonitril e wdd9used as sol vent instead of DCM and
the m xture was heated at 780C for 16 hr, 7 AUG 2006 -144 'H NWR

( CDCL3, 484ubdtBd s8dilin® daibdkiatel, anh=§xtﬁadﬂ3¢0|th BCRA. HRHhedrgdmié. @a@é)ove? 49 (2H
d, J=8.1 Hz 6.75-6.62 (1 H m, 5. 50-4.60 ZH%(?435 62 (2H, m,

2. 90- 2. 28334y and cpncenirate. ip vaestip I%Htverbght ye 0.50-0. 10 (2H,
Qet ewgog%%@'f)bc ur erlﬁ'boyng%g@ gl% F’Eﬂm’d"%ﬂa @@ m grt é%ég%MA
173- A 173-cBidrobeneMdstlfodyiddonae (3.87, N&Bml) Thd miyfure is heated at 60°C fou
» 16 hr. Cool to room temperature, concentrate in vacuo, and the residue subjected to
ﬂash-chromatography over silica gel (eluting 10% ethyl acetate in hexanes) {o prowde
2.1 g of product, as white powder.
Step 4: To an ice-cold sclution of Compound 4 (2.1 g, 4.9 mmol) in THF {15 ml) is
slowly added a solution of lithium aluminum hydride (9.8 ml, 1M THF). The cooling
| bath is removed and the reaction is stirred at ambient temperature for 2 hr. The
mixture is quenched sequentially with water (0.4 mi), 15% NaOH (0.4 ml}, and water
(1.2 ml). The mixture is stirred for 1 hr, filtered, the filtrate dried over Na;S0y, and
concenirated 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} is treated
with TFA, and the mixture is stirred at ambient temperature for 2 hr. The mixture is
basified with saturated sodium carbonate, extracted with DCM, dried over Na,S0,,
‘and concentrated to afford 72.3 mg of the product, as white powder.
Step 7: To a solution of Compound 7 (50.0 mg, 0.097 mmol) in dichloroethane (2.0
mi) is added cyclopropanecarboxaldehyde {20.0 mg, 0.28 mmol) followed by sodium
triacetoxyborohydride (60.0 mg, 0.28 mmol) and one drop of acetic acid. After stirring
~ atambient temperature for 16 hr, the mixture is diluted with water and basified with
sat&ated sodium carbonate. The crude product is extracted with DCM, washed with
water, dried over Na,S0,, and concentrated. The crude was purified by preparative
TLC (eluting 95:5:0.5; DCM:MeOH:NH,OH) to furnish 30.0 mg _oflt_lle‘ product, as
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), 3.562
(4H, s. br.), 3.08 (1H, t, J = 9.0 H2)), 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 =45 Hz); MS
(ES) me 569.1 (MtH)'.
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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 gbtained 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 AB 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 SPCQQ—'
v 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. (1998) J. Biol. Chem. 274, 8966-8972). Upon insertion into the mémbrane, the 17
amino acid signal peptide is processed, leaving an additional leucine at the N-
terminus of AB. SPC99-ton was cloned into the pcDNA4/TO vector {Invitrogen) and
) transfected into 293 cells stably transfected with pcDNAG/TR, which is provided in the
T-REx system (Invitrogen). The transfected cells were selected in Dulbecco's
modified Eagle’'s media (DMEM) supplemented with 10% fetal bovine serum, 100
- units/mL penicillin, 100 g/mL streptomycin, 250 g/mL zeocin, and § g/mL biasticidin
~{Invitrogen). Colonies were screened for AD production by inducing C99 expression
+ with 0.1 g/ml. tetracycline for 16-20 h and analyzing conditioned media with a
sandwich immunoassay (see bélow). One of the clones, designated as pTRE.15, was
used in these studies.
Membrane Preparation. C99 expression in cells was induced with 0.1 g/mL
tetracycline for 20 h. The cells were pretreated with 1 M phorbot 12-myristate 13-
acetate (PMA) and 1 M brefeldin A (BFA) for 5-6 h at 37 C before harvesting. The
cells were washed 3 times with cold phosphate-buffered saline (PBS) and harvested
in buffer A containing 20 mM Hepes (pH 7.5), 250 mM sucrose, 50 mM KCI, 2 mM
EDTA, 2 mM EGTA, and Complete protease inhibitor tablets (Roche Molecular



ox~y():~b 173-Q 5.12 665.2 Xy 173-R 5.45 622.1 1 ,-- glgq 73-S 1, ~ 5~42 6\
F 7 AUG 2005 -148 0 173-T Y'j 5.02 584.1 Exanple 174: ArB(OH)" .1 ilg/mRi02
F Sr Pd(pph'), MeOHI NOAc ASCRCVpyr ' W- F, & 'CnCO2M ~ F | 2 O M 3
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Biochemicals). The cell pellets were flash-frozen in liquid nitrogen and stored at -70 C
before use.
To make membranes, the cells were resuspended in buffer A and lysed in a nitrogen
bomb at 600 psi. The cell lysate was centrifuged at 1500g for 10 min to remove nucle
»  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.
y-Secrefase Reaction and A} Analysis. To measure ysecretase activity, membranes
were incubated at 37 C for 1 hin 50 L of buffer containing 20 mM Hepes (pH 7.0) and
2 mM EDTA. At the end of the incubation, A§ 40 and AP 42 were measured using an

i electrochemiluminescence (ECL)-based immunoassay. Ap 40 was identified with

antibody pairs TAG-G2-10 and biotin-W02, while A 42 was identified with TAG-G2-
11 and biotin-4G8. The ECL signal was measured using an ECL-M8 instrument
(IGEN International, Inc.) according to the manufacturer's instructions. The data
presented were the means of the duplicate or triplicate measurements in each

' experiment. The characteristics of y-secrefase activity described were confirmed
using more than five independeﬁt membrane preparations,
Using the above assay, the compounds 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,
1598, 159C, 160, 160A-160AA, 161, 161A-161G, 162, 162A, 162B, 162C, 164,
164A, 1648, 164C, 165-167, 167A, 1678, 167C, 168, 168A, 169, 169A-169D, 170,
170A-170AD, 171-173, 173A-173T, and 174 showed 1055 within the range of about
0.0002 to about 15 pM. The compounds of Examples 678, 67E, 67N, 67P, 67U,
B7AG, 67AT, 67TAW, 67AY, 67BA, 67BD, 67BE, 67BG, 67BH, 67BL, 160B, 160K,
161, 161A, 161E, 161F, 173, 173A, 1738, 173C, 173E, 173G, 1731, 1734, 173K,
173L and 173N showed 1Csp within the range of about 0.0002 to about .015 pM.

The y—secfetase inhibitory activity of some of the inventive compounds are

shown below:



4 2~ (BOC)20 Cras')2 a, &K~ so, 6 X FF D CHO TPA AQ (NH BEI (AcO 3 F' 6 I,
rN--V ,O/N ) N'*~Oyhy a"CrSQ2 7 0 cllaso, Stop 1: Methyl _7 AIG 7006
5-Bronopi colinate 1 was obtained as described in J. J. Song and N. % Uﬁpee,
J. Og. Chem 2001, 65, 605-608, A solution of this ester (2.5 g, 11 .6
mmol) in a. mxture of toluene (160 mM) and ethanol ~80 m) is treated with
3,5- difluorobenzeneboronic acid (2.19-$$243.9 nmmol ),

tetraki s(tri phenyphosphi ne)palladium(1.34 g, 1.16 muol) and sodi um -
carbonate (2.5 g). The mixture is h jat rqwém 16 hr. The sol vent
I's renmoved at reduced pressure. The residue is redi ssolved in DCM washed
with water, dried over Na2SO4, concen?rft ed and-QﬁﬂfiedGhromat ographically
usi ng 30% et hyl acetate in hexanes as 7§A)|-'vent t%égg nish 2.17 g of the
product. Step 2: Under a hydrogen at nosphere, stit a solution of Conpound 2
(2.3 g, 9.2 mmol) in nethanol (90 m ) 7@ gl aci ad02&etic acid (10 M) in
the presence of platinum oxide (0.42 g)lc%or 8 hr (gfqyrge the reaction
mxtdre with nitrogen. Filter and then®'t ncent r at he reaction mxture in
vacuo- Take up the residue in water, bagify wth gogdJG 2006 saturated

sodi um car bonate, and extract wwth DCM Dry the organic phase over Na2SO4
and concentrate in vacuo to give |ight79éhl ow fod{R2.3 g). Step 3: A .
solution of Conpound 3 (2.3 g, 9.2 mm%_l%n pyri 'dHeBF(ZO m) is treated with
4- chl or obenzenesul fonyl chloride (3.8 g, .5 mMmol)~ "“The m xture is heated at

600C f ol 73-E .0027 '
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Pharmaceutical compositions can comprise one or more of the compounds of
formula . For preparing pharmaceutical compositions from the compounds describec
i . by this invention, inert, pharmaceutically acceptable carriers can be either sofid or
liguid. Solid form preparations include powders, tablets, dispersible granules,
capsules, cachets and suppositories. The powders and tablets may be comprised of
from about 5 to about 95 percent active compound. Suitable solid carriers are known
in the art, e.g. magnesium carbonate, magnesium stearate, talc, sugar or lactose.
Tablets, powders, cachets and capsules can be used as solid dosage forms suitable
for oral administration. Examples of pharmaceutically acceptable carriers and
methods of manufacture for various compositions may be found in A. Gennaro {(ed.),
Remington's Pharmaceutical Sciences, 18th Edition, {1990), Mack Publishing Co.,
" Easfon, Pennsylvania.

Liguid form preparations include solutions, suspensions and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for parenteral
injection or addition of sweeteners and opacifiers for oral solutions, suspensions and
emulsions. Liquid form preparations may also include solutions for intranasal
administration.

Aerosol preparations suitable for inhalation may include solutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable

carrier, such as an inert compressed gas, e.g. nitrogen.



16 hr. Cool to roomtenperature, concentrate in vacuo, and the residue
subjected to flash-chromatography over silica gel (eluting 10% et hyl
acetate in hexanes) to provide 2.1 g of product, as white powder. _S} ?
To an ice-cold solution of Compound 4 (2.1 g. 4.9 ranol) in TFIF (15 ﬁﬁ@ (08
slowy added a solut[on of |ithium alumnum hydride (9.8 m, 1 MTHF). The
cooling bath is renoved and the reaction is stirred at anbient tenperature
for 2 hr. The mxture -is quenched seq&%%tially with water (0.4 m), 15%
NaOH (0.4 ml), and water (11.2 ml). The mixture is stirred for | hr,
filtered, the Alstincndediaiessplidvformpresarmtioasdvhich aceinterded ta be goneented, g of

the prod S |l o ld : L S S epar cC lng to Step 4
of Exanplléﬁ)itﬁ" %%ﬁ%”%@@éfqgl"p@ﬁ%@?%a-’r or}s\(ﬁ)r?gé?tptgrtaggreﬁage?{t%@i grni ne. gt op
6: A sol wdnainiseaticamdedndigbid beMsUnande GohfidnaTeli3pdrisidXdVaad emulsibas! r eat ed
with TFA, and_the mxture is stirred at ambient tenperature for 2 hr. The

mxture is bddereXaPQERds atthgriaventionumay s bs steliverabls tragsgdermally: nt oM
dri ed , 0 tao af By ,
Chi to O HanbBe Rt carfifhiAREER Ikl B drtidarhs; iRy BerbSASBIBIE 25

di chl or oenmdsiens 2nd cam he ireludidieid & rahogemns patch bbtte mhalyder Eaendintypel. 28
nmol ) foll owed % sodi Ll|m t;[l’l&&et X borohégdde (60.0 ng, 0.28 mmol) and one
drop of &ZSEABLONVPRUoNG G theas ?ri'g'b'g/plé'ipoé ient tenperature for 16 hr, the

mxture i s di inibRtaty! ino/BRARABASEPBFbULnLD in SN STk ThaRichonat e

The crude product is extracted w washed with water, dried ever

Na2SO4, Aern.dbageeparation is suedivideddnigasuitably sized upjt dasegaantaining TLC

(o Vo1 00 B e OB il B S Rl RS s

J=7.8 Hthe d6siréd puffdse3H, nm), 4.50-4.36 (21-1, m), 4,184.02 (1 H m),

‘Z’ gg ‘Z’ gi E iafﬂﬁqﬂ@t&gg 3t Lfleg:orgpgljjt{p %{I ﬁi’yﬁsdp%@q’prgﬁaflatizngrhgy gé)\?éried ot
adjusted from about .01 mg to about 1000 mgq, 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 paricular
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
proper dosage regimen for a particular situation is within the skill of the arl. For
convenience, the total daily dosage may be divided and administered in portions
during the day as required.

The amount and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to

| t-he"jﬁdgment of the attending clinician considering such factors as age, condifion and
size of the patient as well as severity of the symptoms being' treated. A typical
recommended daily dosage regimen for oral administration can range from about
0.04 mg/day to about 4000 mg/day, in one fo four divided doses.

While the present invention has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives,
modifications and variations are intended to fall within the spirit and scope of the

present invention.



1.56 (4H, m, 0.95-0.74 (1 H mM, 0.53 (21-1, d, J =7.8 Hz), 0.11 (2H, d, J
= 4.5 Hz); M5 (ES) W 569.1 (M+H)~. AUG 2006 -150 Assay: Gammma secretase
activity was determ ned as described by Zhang at aL (Biochem stry, 40 (16),
5049 -5055, 2001). Activity is expressed either as a per cent_,_ir@gjrﬁdﬁti on or
as the concentration of conpound produci ng 50% i nhi bition of -di

activity. Reagents. Antibodies W2, &-1 0, and &-11 1 were obtained from
Dr. Konrad Beyreuther (University of -H&Adel berg, Hei del berg, Gernany). W2
recogni zes residues 5-8 of Ap peptide, while &-1 0 and &-11 recogni ze the
speci f i WEABISIGIAIMED I8 ure of AP 40 and AD 42, respectively. Biotin-4G8
was purchased from Senetec (St. Louis, MJ). Al tissue culture reagents
used in this work were fromLife Technologies, Inc., unless otherw se

speci fied. PepstatAgompidmdrsfitbBdsedulzr om Roche Ml ecul ar Bi ocheni cal s;
DFK167 was from Enzyne Systens Products (Livernore, CA). cDNA Constructs,
Ti ssue Culture, and Ceff Line Construction. The construct SPC99- Lon, which
contains the first 18 residues and the( -term nal 99 ami no acids of APP
carrying the London nutation, has been Id scri bed (zhang, L., Song, L., and
Parker, E. (1999) J. Biol. Chem_.274, 966§§972). Upon insertion into the
menbrane, the 17 amino acid si gl X

additional leucine at the N term nu sP€9-1on was cloned-into the
pcDNA4[ TO vector (Invitrogen) o ed,into 293 cells stably
transfected with pcDNA6[ TR, which is Briovi def®’i® the T-REx system
(I'nvitrogen). The transfected cells %lsie—"@el ected in Dul becco's

| R1

i's processed, |eaving an
of

or a pharmaceutically acceptable salt or solvate thereof, wherein:
(A) R'is selected from the group consisting of;
(1)  unsubstituted aryl; |
(2)  aryl substituted with one or more {e.g., 1-3) R’ groups;
(3)  unsubstituted heteroaryl; and
(4)  heteroaryl substituted with one or more (e.g., 1-3) R® groups;
(B) R?is selected from the group cons'isting of:
(1)  atkyl; |
()  -X(CO)Y;
(3) -{Cy-Cslalkylene-X(CQO)Y;
4)  -(Co-Cslalkylene-(C,-Ce)cycloalkylene-(Co-Cs)alkylene-X{CO)Y;
(3) anyl;
(6)-- aryl substituted with one or more (e.g., 1-3) R® groups:
(7) heteroaryl;
(8) heteroaryl substituted with one or more (e.g., 1-3) R® groups;
(C) EachRPis independently selected from the group consisting of:

(1) H,and

(2) alkyl, and

(D) Each R* énd R are independently selected from the group consisting of:
(1) H;and

(2)  atkyl,

(E) R’isindependently selected from the group consisting of:
(1)  halo;



nodi fied Eagle's nedia (DMEM supplemented with 10% fetal bovine serum 100
unitg>[nL penicillin, 100 glnlL streptonycin, 250 g/nL zeocin, and 5 g/nL
blasticidin (Invitrogen). Colonies were screened for AD producti 723 é))f

i nduci ng C99 expression wth 0.1 g/nL tetracycline for 16-20 h a Us™2008
analyzing conditioned nmedia with a sangiggch i munoassay (see bel ow). One of
the cl ones, designated as pTRE. 15, wa~ wused in these studies. Menbrane

Pr epar at i(?[l'l_. QBR. expression in cells was induced with 0.1 g/mL tetracycline
for 20 h~'The cells were protreated with 1 M phorbol 12-nyristate 13-
acetate (PVA) -@hid 1 M brefoldin A (BFA) for 5-6 In at 37 C before

har vesti %S Th‘ﬁ | cgl | s were washed 3 tinmes with cold phosphat e-buffered
saline ( ) a BKP{ rvested in buffer A containing 20 nM Hepes (pH 7-5), 250
mM sucr o S500mH,KCl, 2 mM EDTA, 2 nM EGTA, and Conpl ete protease

i nhi bitor tablets (Roche Ml ecular 7 AUG 2006 Biochem cals). The cell

pell exts Wr e fCMSh-frozen in liquid nitrogen and stored at -70 C before
use. To mke NRQDr anes, the cells were resuspended in buffer A and lysed in
a nitrog b 23t 600 psi- The cell lysate was centrifuged at 1500y for 10
mn to ré¢@ove-QOghikyt;and | arge cell debris. The supernatant was centrifuged
at 1000 for mﬁ Jhe nmenbrane pellet was resuspended in buffer A plus
0,5 M Na&¥/, and Rrenbranes were col | ect ed by centrifugation at 20000&
for I h. {I’d(}e salkiieHeNReenbrane  pellet was washed again in buffer A and
centrifuée at 1000 for 1 h. The final nenbrane pellet was resuspended
in a smal11)votNReECORIKYIf f er A using a Teflon-glass honbgenizer. The protein
concentrfﬁ on_\uas g’%ﬁrm ned, and nenbrane aliquots were flash4rozen in

l'i quid nirtT/ogen a bred at -70 C. y-Secretase Reaction and AD Anal ysis.

To neasu(f3)-- sMRFEORsteraatyl\vriy, menbranes
| (14) -NR°CONRR’;
(F} Xis selected from the group consisting of:
(1) -0~
(2) -NH-
(3) -Nalkyl; and
{4) -Oalkylene;
(G) Y is selected from the group consisting of:
v (1) -NR°R’;
(2)  -NR}(CH2),NR®R’ wherein b is 2-6;
{3) unsubstituted aryl;
(4)  unsubstituted heteroaryl;
) -alkyl;
(6) -cycloalkyl,
(7}  unsubstituted arylalkyl;
(8) unsubstituted arylcycloalkyl;
(9)  unsubstituted heteroarylalkyl;

(10) unsubstituted heteroarylcycloalkyl;
(11) unsubstituted arylheterocycloalkyl;
(12} substituted aryl;

(13} substituted heteroaryl;
(14) substituted arylalkyl;
(15) substituted arylcycloalkyl;



were incubated at 37 Cfor I hin 50 L of buffer containing 20 nM Hepes (pH
7.0) and 2 mM EDTA. At the end of the incubation, AP 40 and AR 42 were
nmeasured using an el ectrochem | um nescence (EQ.)-based i nmunoassay. AP 40
was identified with antibody pairs TAG &-10 and biotin-W2, white ABP 48
was identified with TAG &- 11 and biotind4dG3. The ECIL si gnal was neasured
using an ECL- MB i nstrunent (IC;EN I nter %l onal, Inc.) according to the
manuf acturer's instructions. The data ~ E sented were the means of the

duplicate or triplicate neasurenments in each experinent. The
char act ed 18} i sybsiitutedsbetemarylaligd i vity described were confirmed using nore

than fiv nd q@%gg ns. Using the above assay, the
conpoundgr{)f Egggn@ﬁe a}g%ygl?%n%aéigf? 50- 61, 63- 67,6, 7TA-67BR, 68, 69,
71-74, 74¥§) 74Bbsitaed ayihetérocysloakyl;85- 99, 101- 159, 159A, 159B, 159C, 160,
160A- 160AA, 161, 161A-161G 162, 162A, 152B, 162C, 164, 164A, 164B, 164C,
165- 167, 167A, 167B, 167C, 168, 168A, 169, 169A-169D, 170, 170A- 170AD,

171- 573, whékéinke brylaisie ﬁﬁi@%édn@@éﬁ g&ddys;mm (;amqqsgbnagfre}oféaﬂ@w to
about 15 pM The corrpoun s of Exanples 6 67AG, 67AT,
67AW 67g%0ums EBA, the hederoany BRviely7 By aid sabstiteta groupsdds). (ﬁ@mrend {16’} of 58iLA,

179N shodcaopesh piatfen e add SmdEdRo of 6o Btubsils wibRnpeddl- =

y- secr et galectathfrbit theygraap iconsistiaf ofomre of the inventive conpounds are
shown bel ow* - 7 AUG 2906 -152 Exanple 1C50 WVI) 7-B .0027 7-AT .0038

(a) halo;
) (b) -CFj;
() ~-OH;
{d}  -Oalkyl;
(e) -OCF;3;
fH -CN;
> (g)  -NHz

(h)  -CO4(Cy-Cg)alkyl;
(i} -C{ONRR’;
(i  -(Ci-Cgatkylene-NR°R’:
(k)  -NRPCOalkyl; |
) ()  -NR°COaryl;
(m) -NR®COheteroanyt; and
(n)  -NRSCONRSR';

“or'Y is selected from the group consisting of:

(R‘*)r (R%), (R")r
\. ‘5;;
o

; (d) (e '



7-BG . 0023 61 -A .0028 73 .0002 73-A 0007 73-C .0018 73-E .0027 73-J
.0008 73-N 0024 Pharnmaceutical conpositions can conprise one or nore of the
conpounds of formula 1. For preparing pharnmaceutical conpositions fromthe
conpounds describe( by this invention, inert, pharnmaceutically acceptable
carriers can be either solid or liquid. Solid form preparations-j né Lide
~powders, tablets, dispersible granules, apsul es, cachets and
suppositories. The powders and tablets” ﬁ%@ be conprised of fromabout 5 to
about 95 percent acti%e conpound Suitable solid carriers are known in the
art, e.g. nmagngsi um Rkbonat e, iumgbparate, talc, sugar or |actose.
Tabl ets, powd hets and caps ea/e n be used as SO|Id dosage forns
suitable for?or riP Jon s of pharnaceutl ally acceptabl e
carriers and ne nuf act ure or arl G Mp05| ans- @Eylebe found
in A Germaro (ed ) m'ngton' s Phar ceuNl SCI : t Sition
- (1990), thk_Publlég]n ,  Easton, Pﬁﬁns qU|d f \g}breparations
i ncl ude sol utions, suspenSions and emul si ons. As an exa 2 n&y
menti oned water or water-propyl ene glycol sol uti ons for par eht €f al
inlection or addition of sweeteners and opacifiers for oral solutions,
suspensions and enulsions. Liquid form preparations may al so include

sol ut i ongHj or R°ridRAand inddpentishtipkiRrated from the group consisting of

T

(1Y H
v (2)  alkyl;
(3)  cycloalkyl;
(4) arylalkyl;
(5) heteroaryialkyi;
(6)
(R®),
)
(e
(@) ;and
(7)
R®)s
) T

(N Each R® is independently selected from the group consisting of:
(1) alkyl; and

(2)  alkyl substituted with 1 to 4 hydroxy groups; -
(J) Each R® is independently selected from the group consisting of:
(1 K

(2) alkyl;

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

{4) cycloalkyl;

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

(6) arylalkyl; '



Aerosol preparations suitable for inhalation may include solutions and
solids in powder form which may be in conbination with a pharmaceutically
acceptable carrier, such as an inert conpressed gas, e.g. nitregef§ MIFAUG
2005 Also included are solid form preparations which are intended to be
converted, shortly before use, to quui{#%orn1preparations for either ora

or parenteral admnistration- Such liqufd forns include sol utions,
suspensi @gns and emnul si ons- The conmpounds of the invention nay al so be

del i ver alfide t hateseaikkyly. The transdermal conpositions can take the form of
Creans, tioﬂ§g¥ﬁ§$ﬁ$0|s and/ or emul sions and can be included in a
transder hal pat of the nmatrix or reservoir type as are conventional in

the art {9r t hikyleperPeskylefedlid (prefgrabiy)e(@hes)aiodens<r(CpCelalindéne®H,s in a
unit dosage,form .ln h form _preparation is subdivided into suitably
si zed unF‘%’SHBE%Qr%f(;%)ﬁQ'@M?“%'ate quantifies of the active conpound,
e.g, ;an ﬂfd)eCégwguagmu@d With 3RBi MBord geﬁggqssmﬂgw;ﬁ%ﬁd The quantity of

active conpound in a unit dose of prep tion may be5 vari ed of adjusted
f r om abo(it1)0. beteseanybsulisiitedorith age osmadrer (ghy.y 130 gtetyps; 0. 01 ng to  about

750 ng, e I out 0.01 ng: to about 500ny, and nost
preferabﬁ;/g)fr@ﬁ%@%@?eé-@‘g@&ﬂ?b about 250 ng, according to the particul ar
appl i cat{1®). dhsubsutitutel afpisapd enpl oyed may be varied dependi ng upon the
requirengnts of the patient ?eng t&grseveri ty of the candition being

Bro

tr eat ed. (83t eraliviene-SACIPtwL Colgdelrne-EdOneiCrbelad ar ti cular
Sowant o 5 PO Rbehlonl §caH ol GaTS el BERo g Lot 2 <11
requi red(t) H;and

(2) alkyj;

(L} R"is selected from the group consisting of:

(1)  unsubstituted aryl;

(2)  substituted aryt;

(3) unsubstituted heteroaryl,

(4) alkyl;

(5) cycloalkyl;

(6) unsubstituted arylalkyl;

(7)  unsubstituted arylcycloalkyi,

(8)  unsubstituted hetercarylatkyl;

(9)  unsubstituted heteroarylcycloalk)d;

(10) unsubstituted arylheterocycloalkyl,

(1) alkoxyalkyl;

{(12) substituted heteroaryl;

(13) substituted arylalkyl;

(14) substituted arylcycloalkyl;

(15) substituted heteroarytalkyl;

(16} substituted arylheterocycloatkyl;

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 (e.g., 1 to 3) substituents independently
selected from the group consisting of: - '



The anmount and frequency of admi nistration of the conpounds of the invention
and/ or the pharmaceutically acceptable salts thereof will be regul ated
according to the judgnent of the attending clinician considerkgiUgF6ls
factors as age, condition and size of the patient as well as severity of
the synptons being treated. A typical recoifi®ended daily dosage reginen for
oral adm nistration can range from about 0.04 ny/day to about 4000 ny/day,
in one to four divided doses. While the present invention has been descri bed
in conjunction with the Specific enbodinents set forth above, many
alternatives, i fi'e%ions and variations thereof will be apparent to
those of ordingpy skickl. in the art. Al such alternatives, nodifications and
variations are intended to fall within the spirit and scope of the present
i nvention. WHATY S CPREMED I'S: 1 A conpound of the formula (R3 )2 12 R 1:
MR (FRW3 B) @ N loaiiRA) 2 Q=S=O R1 or a pharmaceutically acceptable
salt or solvate thereof, wherein: (A) R is selected fromthe group
consisting of: ®1) vi¥dbstituted aryl: (2) aryl substituted with one or nore
(e.g., 1-3) R5 @ oupgn; (3) unsubstituted heteroaryl; and

() ~NHy;

(h) —COQ(CPCG)B.H(}’I;

(i) -CONR°R’;

G) «(C-Cg)alkylene- NR®R”;

(x)  -NR’COalkyl;

0 -NR5COaryl;

(m)  -NR®COheteroaryl; and

(n)  -NR°CONRR’;

(M) mis0to3,andnisto 3,0 is 0-3, such that m+n+o is 3;

(N) pis0to4;

(0) ris0tod;

(P) sis 0 to 3; and

()] Z is selected from the group consisting of:

e unsubstituted heterocycloalkyl;

(2) substituted heterocycloalkyl;

(3} -NH;;
4 -NH(alky!);
(5) -N(alky!); wherein each alkyl is the same or different;

(6) -NH{unsubstituted cycloalkyl);

(7) -NH( substituted cycloalky);

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

%) -N(alkyl} (substituted cyciocalkyl);

(10)  -NH(unsubstituted aralkyl);

(11)  -NH{substituted aralkyl);

(12)  -N{alkyD(aralkyl);

(13)  -N H{unsubstituted heterocycloalkyl};
(14)  -NH(substituted heterocycloalkyl);

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



(4) heteroaryl substituted with one or nore (e.g., 1-3) R5 groups; (B) R
2i S selected fromthe group consisting of (1) atky[; (2) -X(&Y; (3)

-(g -Co)al kyl ene-X(COY; (4)

-(CO Co) al ky~ene-(C2-Cr,)cycl oal kyl ene-(Co~Cr,)al kyl ene-X(COY; (5) aryl;
(6) aryl substituted Wth one or nore (e.g., 1-3) R 5 groups: {7}UG 2006
heteroaryl; (8) heteroaryl substituted with one or nore (e.g., 1-3) RS
groups; (C Each R'3 is independentiy. fg)ected fromthe group consisting
of- (1) H, and (2) alkyl, and (D) Each R" and W are independently sel ected

Lo SIS bliipagy ) ) (D 55 1e | pdepenent )y
(3) - OH; (1704) -NKainsybstitutds) heietbaralky)p) - CN;
| (18) -NH(substituted heteroaralkyl);
(19) | -NH-alkylene-{unsubstituted cycloalkyl),
(20) -NH-alkylene-(substituted cycloatkyl);

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

(22) -N(alkyl)alkylene-(substituted cycloalkyl);

(23) -NHalkylene-(unsubstituted heterocycloalkyl);

(24) -NHalkylene-(substituted heterocycloatkyl);

(25) -N(alkyl)alkylene-(unsubstituted heterocycloatkyl);

(26) -N{alkylalkylene-(substituted héterocycloalkyl);

(27) unsubstituted benzofused heterocycloalkyi (e.g., structures o and ab); and

(28) substituted benzofused heterocycloalkyl;

wherein said substituted heterocycloalkyl moiety of substituents (2), (14), (16), (24),
(26) and (27) of group Z, and said substituted cycloatkyl 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) alkyl;
(b)y -OH;
{c) -Oalkyl;

d)  -O(COalkyl;

(e) -O(CO)aryl;

(f)  -NHy

(@) -NH(alkyl);

(h)  -N(alkyl}, wherein each alkyl is the same or different;
()  -NH(CO)alkyt;

)  -N(akyl)(CO)alky;
K)  -NH(CO)aryk;

()  -N(akyl)([CO)aryl;
(m) -COalkyl;

(n) -COanyt;



(7) -NH2; (8) -CRalkyl; (9) -CONRR 7; (10) -al kylene-NR6R7; (11)
-NR6CQal kyJ; (12) -NR6CCaryl; (13) -NR6CChateroaryt, and (14)
-NR6CONRr>Rr; (F) X is selected fromthe group consisting of- (1) -0-; (2)
-NH; f3) -Nalkyl; and (4) -QGalkylene: (G Y is selected fromthe group
consisting of- (1) -NRR; (2) -N(R 3 )(CH2) bNRGR7 wherein b is ﬁ %3)
unsubsti t ut ed argll . (4) unsubstituted Hét-eroaryl; (5) -alkyl; (6 AU 200
-cycl oal ky#), (7§ NHesubstituted aryl al kyl; (8) unsubstituted aryl cycl oal kyl -.
(9) unsubspi t ut-eonth@i@r,oar yl al kyl ; (10) unsubstituted heteroaryl cycl oal kyl ;

( 1 1) unsu Q&)t it L.I&&Q (aﬂ&l% I\»}ﬂgzt.u? gaaﬁcaYkgll 19&4 sl§r¥i or different;
) -COO0alky! ;
(s) -alkylene-C (O} Oalkyl {e. g., -(C;-Cy)alkylene-C{O)O(C,-Cqlalkyl);
(t) piperidinyl;
w pyrrolidinyl;

{v] 1, 1-ethylenedioxy;

{w) aryl;

(x) heteroaryl; and

{y} 0-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.
and wherein

alkyl-represents straight and branched carbon chains and contains from one to twenty
carbon atoms;

alkylene represents a -(CH.),- group wherein q is 1 to 20, and optionally one or more
hydrogens can be replaced with the same or different alkyl groups;

aryl-represents a carbocyclic group containing from 6 to 15 carbon atoms and having at
least one aromatic ring;

eycloalkyl-represents saturated carboeyclic rings of from 3 to 10 carbon atoms;

heteroaryl-represents a monocyclic, bicyclic or tricyclic group, having at least one
heteroatom selected from the group consisting of: O, 8 or N, said heteroatom interrupting a
carbocyclic ring structure and having a sufficient number of delocalised pi elecirons to provide
aromatic character;

heterocycloalkyl-represents a cycloalkyl ring 1, 2 or 3 heteroatoms independently selected

from -O-, $- or NR'® wherein R'® is selected from H, alkyl, aryl, heteroaryl, aralky!, or
heteroaralkyl. _
2. The compound of Claim 1 wherein;
(A) R is aryl substituted with one or more R® groups;
{B) nis Oor | and m is -+, 2 or 3 such that m+n is 3;
<) pisOor 1;and
{8))] R*is - X(COVY, -(C)-Celalkylene-X(CO)Y or «(Cy-Celalkylene-(C; -C6) cycloalkylene-
(Cy-Celalkylene-X(COJY.

3. The compound of Claim 2 wherein:

(A R. is phenyl substituted with one or more R® groups; and

(B)  nisOandm is3: s X-C(O)-Y

4. The compound of claim 1, wherein R¥is, wherein X and Y are as defined.
5. The compound of Ciaim 3 wherein R' is pheny! substituted with one or more halo atoms,
6. The compound of Claim 1 wherein:

(A) R' is aryl substituted with one or more R® groups;

{B) nisQor 1 and mis 5 2 or 3 such that m+n is 3;



(12) substituted aryl; (13) substituted heteroaryl; (14) substituted

aryl al kyi; (15) substituted aryl cycl oal kyl -, 7 AUG 2006 (16) substituted
het eroaryl al kyl ; (17) substituted heteroaryl cycl oal kyl; and _7(&@3)2%[;
substituted ary[heterocycloal kyl; wherein the aryl noiety ip.salg.....
substituted groups (12), (14), (15) and (18) of said Y group, and the
heteroaryl noiety in said substituted groups (13). (16). and (17) of sai Y
group, are substituted with one or norelg@z-g., 1 to 3) substituents

i ndependently selected fromthe group consisting of: (a) halo; (b) -CFa;
(c) -OH{C) (dpis@abrky) ; (e) -OCF3; () -ON 5 (g) -NH2; (h)

e ) b e A AR -
Cs)eycloalkylene-(Cp-Ce)alkylene-X(CO)Y;
(E) XisO;
. (F)  Yis-NR®R'; or Y is selected from the group consisting of:

Iy 8 R R N )
(SS\[_;(R);{@ ﬁ@)ﬁuw
® '

© dy ’ (e)

(R, (R, |
Pf{i ?i\ﬁ\ (R1°)p f:“ [\‘fl\ R10 |
N/ 3 and N N

@ KJ n L/

(6) R®and R’ are independently selected from the group consisting of:. H, methy,

; and

ethyl, -{Cs-Cs)cycloalkyl, -aryl(C+-Cg)alkyl, 4-pyridylmethyl, and

(Rs)r (RB)S
g-——/\/\l and |/4_Rg
\/ N< R L/
(a) (b)
7. The compound of Claim 6 wherein;

(A) R'is phenyl substituted with one or more R® groups; |
(B) nisO0Oandmis 3;
(C) said group
/(R*’)r
r/\
—L,
(a)

is a group of the formula:



(n) -NR 6CONR'W or Y is selected fromthe group consisting of: (R, (Ra)r
(R6 )r FISr NNN NR (d) (e) M7 AUG-200S -157 ~/, (R10p NA (RL
OPN-PfA-2 (g):(h) and I (H) R6 and R 7 are independently selected from

the group consisting of (1) H (2) alkyl-, (3) cycloal ky17' @[}ﬂ aryl al kyl ;
(6) heteroarylatkyl; (6) (R, ,_~N RO (a) and (7) (0), IQIl-J Eb)
-163 -
Iﬁf (R
2
N~ g
R
(a1)
(D) said group
(R%);
' ‘/XN—RQ
L/
(b)

is a group of the formula:

A (R
f\@/ :
N—R

(b1) ; and

(E) R"is selected from the group consisting of: -(C4-Cs)alkyl, (C3-Cs)-cycloalkyl,
anyl, aryl{C1-Ceg)alkyl and -(Cq-Cs)alkoxyalkyl.

8. The compound of Claim 7 wherein said R'! is selected from the group
consisting of: methyl, ethy!, cyclohexyl, phenyi, benzyl, —(CHz).phenyl, and
—CH,0OCHs. '

9. The compound of Claim 7 wherein R’ is phenyl substituted with one or more

halo atoms.

10.  The compound of Claim 8 wherein R'" is phenyl substituted with one or more

halo atoms.

11.  The compound of Claim 6 wherein Y is selected from the group consisting of:

SSJ\- rsiN/CHa S“‘N’CHa (SJ\NH |

' CHy
7
O Y 0
Ci:l:i CHy - '

20 @i - Q- (k) - RUN



(1) Each RB i s independ
al kyl; and (2) al kyl su
independently sel ected
(3) alkyl
cycl oal kyl substituted
2006 -158 (7) heteroar
(preferably, -(C2-C6)a
-(d-12)2-0-
R5 groups; and (11) he
groups; (12) unsubstit

substituted with 1 to 4 hydroxy groups;

~Cl-12)2-OH)

ently selected fromthe group consisting of- (1)
bstituted with I to 4 hydroxy groups; (J) Each RO is
fromthe group consisting of: (1) H-1 (2) alkyl;
(4) cycloal kyl; (5)

(6) aryl al kyl

al kyl ene- 0- alkyleﬁgpghﬁ

nost preferably

with 1 to 4 hydroxy_groups;
ylalkyl; (8) -C(QGaWl; (9)
kyl ene- O (Cl - C6) al kyl ene- CH
(10) aryl substituted with one or nore (e.g., 1-3)
substituted wwth one or nore (e.g., 1-3) RS

teroary
(13) unsubstituted aryl; and (14)

uted heteroaryl;

-al kyl ene- C( O Calky! The. dbmpoyrd oﬁ@léﬁhﬂl'ﬁ!&:tﬁ&@@b@he%bab l@dnhastm(;'@f Each

R")

al kyl ; R 1is sele

(L)

\“..- O g,

)
S0,

2

Cl

i s independently selected fromthe group consisting of.

and (2)

(1) H

cted fromthe group consisting of;

N
O @
”/D\IJ;U <: N>..n:0 e ]

]
W

o

cl

N

‘ | y
N
@ < (W
H N _ N
‘N-/_/ 04 o~
O Sodh >
syl / 0 “s’.‘ N‘ ’0 ‘§.' Ng‘::o .
\ S a)
& Ni,o 0 g:js
\b )
cr C e d ,
WS S
Ao, 0N N A —
50, \[g \—@ s: 0, \Lf " N\_7
cl I .
H 4
$0, o \_~<::>q 50, Q \_d{:zp
cl . ,



(1) unsubstituted aryl; (2) substituted aryl; (3) unsubstituted heteroaryl,
(4) alkyl; (5) cycloalkyl; (6) unsubstituted arylal kyl; (7) unsubstituted
aryl cycl oal kyl, (8) unsubstltuted heteroarylal kyl; (9) unsubstitut

het er oaryl cycl oal kyl; (10) unsubstituted arylheterocycloalkyl;'7(AiJ 006

al koxyal kyl ; (12) substituted hetqﬁ ryl; (13) substituted arylal kyl; (14)
substituted aryl cycloal kyl; (15): substituted heteroaryl al kyl -, (16)
substituted ary[ heterocycl oal kyl; wherein the aryl noiety in said
substituted groups (2), (13), (14) and (16) of said R* group, and the
heteroaryl noiety in said substituted groups (12) and (15) of said R' -
group, are substituted with one or nore (e.g., | to 3) substituents

i ndependent sel ect ed fron1the[??frp congﬁsting of : 7 AUG 7005 (a) halo;

(b) -CF3; [(c) -oFl; R (d) -,93' kyll
|

wNN “wzojr'

v g /O\I'rN \/U
$0, s} 7 50, 0 2

e

o iy

L1y
A%

o]
o~
d
N-Z
S
o~

-
rd
-

“ l
. i
Cl , cl )
O o) O o bk
\\“' N "'Jf/OTN\/\N/ w N b \rr \-/\/ -
~ S: 0: O | s: 0. o '
cl - . ,
O 0 H\D O N
- s S - .
\‘“ w 1y \I_r W N "’/O\I‘rN — N
S0, o S0, 0

O
O

o
0

W

S\
\
o<
z
CZ-
g-z
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-OCF3; -CON;, W-NH2; (h) -C2(C-Cs)alkyl; 0) -CONRR; 0)

-(g-0C6)al kylene- NR6R;, (k) -NRCQal kyl; (1) -NRCCaryl; (m -NeCOnheteroaryl;
and (n) -NRG6CONRR; (M mis Oto 3, and nis O0to 3, ois 0-3, 3&5 [fﬁhat
mn+o is 3; (N pis Oto4; (0) risOto4;, (P sis Oto 3; éﬂu ? Zis
sel ected fromthe group consistingggf., (1) unsubstituted heterocycloal kyl;
(2) substituted heterocycloal kyl ;i (3) -NH2; (4) -NH(al kyl); (5) -N(al kyl)?2
wherein eaeb alkyl is the sane or different; (6) -NH(unsubstituted
cycloallcyl); (7) -NH substituted cycloalkyl); (8) -N (alkyl)(unsubstituted
cycloal kyl); (9) -N(al kyl) (substituted cycioal kyl); (10)
-NH(unsubstituted aral kyl);

H .
. O‘ ’ 0 N N H
WSy N O N OH
802 \lor . N \@ w N o 0\"/ TN
| _d o
o8,
cl . cl '

o=s ° # o5 °
“Q "Q
cl . - cl ,
N/ i
W (’Nj »;/O\H/N\) w ;}q u,,/OTN\_) J/O
0=8 o 0=$ ° o



(11) -NH(substituted aFal kyl); (12) -N(al kyl) (aralkyl); (13) -N
H(unsubsti tuted hetcrocycloal kyl); (14) -NH(substituted heterocyclfalkg )
(15) -N(al kyl) (unsubstituted hoterocycl oal kyl), AUG M6 -160 (16Y UG 20
-N(al kyl) (substituted heterocycloal kyl); (17) -NH(unsubstituted

het eroaral kyl); (18) -NH(substituted heteroaral kyl); (19)

- NH al kyl ene- (unsubstituted cycloal kyl); (20) -NH al kyl ene-(substituted
cycloal kyl); (21) -N(al kyi) af kyl ene-(unsubstituted cycloal kyl); (22)

-N(al kyl ) al kyl ene- (substituted cycloal®yl);: (23) -NHal kyl ene-(unsubstituted

het er ocycl oal kyl); (24) -NHal kyl ene-(substituted heterocycl oal kyl); (25)
-N(al kyl ) al kyl ene- (unsubstituted heterocycl oal kyl); (26)
-N(al kyl) al ky ene (substituted hfrégocwglogﬂkyl) (27) unsubstituted

benzof used t I aIkyI (e.g trugtunes qi=and ab); and (28)
substitukﬁﬁk ocyCI oMl KT n dai d substituted

het er ocy a nnl ty bstit3nts (@), ( (16), (24). (26) and
(27) of grou f sai d substituted cycl oal kyl | nDiety of substituents
(7, (9, and (22) of grou and said substituted aryl noiety of
substituent group Z, an id substituted heteroaryl noiety of

substituent (¥8) of group Z, are ubstituted with 1 to 3 groups
i ndependent | yCtel ected fromthe gr@up consisting of,

no{
Q

4
T
? CI T
(A
!.I'/ N‘\. ‘“v‘ "q .""/N\l'r ' \'N
S0, | / SQ; o Y
: .« .
O : SEE
N ’u/N | = o N ""f/N\rrN\/\/NJ
/N SOZ

Cl
O O
f?’ ::/ — NH \\"' :‘q "‘H/NT \/\LN’?
8 7] O SOZ Q

O



(a) alkyl; (b) -OH (c) -CQalkyl; (d) -0(00)afkyl; (e) -Q(COQaryl; (f) "
-NH2;  (g) -NH(alkyl); (h) -N(al kyl)2 wherein each alkyl is the sanme or
different; (i) -NH(COal kyl; 0) -N(al kyl)(CO al kyl; (k) -NH(CO)ary AU (2
-N(al kyl)(COaryl; (m -CCalkyl; (n) -CCaryl: 7 AUG 2906 (0) -CONH, ; ?dﬁ
-CONH (allcyl); (q) -CON (al kyl), V\/ner?@n each alkyl is the sonme or
different; (T) -COQal kyl; (S) -alkylene-C (0) Gal kyl (e. g.,

-(C -C3)al kylene-C(O C,-C,)uikyl); (t) piperldinyl; p~rrolidnyh (V) 1,
| - et hyl enedi oxy; (w) ary); Wheteroaryl; and

W Y N 'q‘/ Y\/\ N \\\ N IN "
0=8=0 O f 0=8=0. O 0=8=0 O
Cl . Cl \ Cl .



(Y) O CH,CH, -Owherein both oxygen atons are bound to the sane carbon atom
and provided that the aryl and licteroaryl noieties of said Z group are not
substituted with said-0- CH, CH, -O group. and wherein aIkyI,represg?wﬁﬁzmﬁ
strai ght and branched carbon chains and contains fromone to twenty carbon
atons; al kylenQ represents a -(CH2), {gup wherein g is | to 20, and
optionally one or [note |h~drogens cang e replaced with the sone or
different al kyl groups; aryl-represents a carbocyclic group containing from
6 to 15 carbon atons and having at |east one aromatic ring;

cycl oal kyl -represents saturated curbocyclic rings of from3 to 10 carbon
atons; heteroaryl-represents a nonocyolle, bicyclic or tricyclic group,
havi ng at | east one heteroat elected fromthe group consisting of. 0, S
or N, said hetegcatomiInterru cycllc ring st ture and having

a sufficient n nbgr of d a al i ed p| ec roBs thprOV| aronatlc
character; repres aN:y&‘I’o 72 or

het er cat .@ 3epend tI y sel ecte rs: =00- | or NR’ wher ei n R’ 6 is

sel ected 1) IkyI aryl, hel er oarps @ralk I or hetcroaral kyl. 2. The
conpound of c|n1| mherein: (A R i4 yl substltuted with one or nore R
groups; (B) is Oor | and mis -1, or 3 such that mtn is 3;7 (C pis O

or 1, andg(D) R2 is - X(COY, -(C,-Qalkylcnc-X(COY or -(C -¢C )alkylenQ (C,
-C6) cycl oal kyl ene- (C,-C,)al tn:-X(C0)Y. 3- The conpy d of aim7
whereirr N !

P e T

Cl Cl



(A) P, is phenyl substituted with one or nore R groups; and (B) nis 0 and
inis 3; X C(0)_Y 4. The conpound of claiml, wherein R is, wherein X and Y
are as defined. 5. The conpouud of Claim3 wherein R is phenyl SUQSI'[%}EUI{]W
with one or nore halo atons, 6. The conpound of Claiml wherein: (A t is
aryl substituted with one or nore R groups; (B) nis Oor | and rit is 4-,
2 or 3 such that mtn is 3; -7 AUG 2006 -162 (C) pis Oor i; (D R2is
-X(COY, -(A-Cc,)al kyl ene-X(COY or:_;4Co- C6) al kyl ene- (C2-

C6) cycl oal kyl ene- (CO- Cc, ) al kyl ene-X(.'Cb . (BE) Xis 0; (F) Yis -NR6R 7; or
Y is selected fromthe group consisting of: (R, (R(R(R, NNN NOU

~0 ~~N, (¢) (d) (e) (R)r (R, (R1OP, (ROp and NL-:~; and (G RO
and R 7 are independently selected fromthe group consisting of.- H, nethyl,
et hyl, -(C3-Cg)cycloal kyl, - g -C6)al kyl, 4-pyridyl methyl, and

O/ " O l

v hay, 0 N
\“,.Q-.,’J /O\l']/N W hll' 7. \rr \CI
Ozézo O 0 N""




)r (R, and kr-- /I NRO (a) (b) 7. The conpound of C aim 6 wherein:
R is phenyl substituted with one or nore R5 groups; (B) nis 0 and rn
3; (C) said group RO (a) is a group of the fornula: 7 AUG 2005 A]L@SZDUE
)r N RO (al) (D said group (Ra),.,N-Fe (b) is a group of thg

rmula: N RO (bl) and (E) R' is sel eé?’éd fromthe group consisting of:
Cl-C5)atkyl, (C3-C8)-cycloalkyl, aryl, aryl(Cl-Cr,)alkyl and

ca-Cr,)al koxyal kyl . _ _




S. The conpound of Claim7 wherein said R | is selected fromthe group
consisting of: methyl, ethyl, cyclohexyl, phenyl, benzyl, -(CH2)2phenyl, and
-CH20CH3 9. The conpound of daim7 wherein R is phenyl substituted @%@ﬁﬁ
one or nore halo atonms. 10. The compound of Caim8 wherein R is'b
substituted with one or nore halo al®hs. 11. The conpound of Claimé6

wherein Y is selected fromthe group consisting of'. ssl~ '51~-N"CH3 ~'N
~CH3 NHIICH3 b NNNo | I CHS CH3 20 0) 1 (k) AUG 2906 12. The conpound
of Claiml selected fromthe group consisting of. NNO 'DOIn.,,,,,0 N ..

k, -<\OQN S0$ \ z0112 d N

. | "
\(jQ’TOM ‘\@’g““ﬁrg
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and at | east one pharnaceutically acceptable carrier. 16. The use of a
therapeutically effective ambunt of one or nore conpounds of % ﬁthe
manuf acture of a medi cament for inhibiting gama-secretase. 17 T e é@ of a
t herapeutically effective anount of 14fe or nore conpounds of Claiml in the
manuf acture of a nmedi canent for treating one or nore neurodegenerative

di seases. is. The use of a therapeutically effective anount of one or nore
conpounds of Claiml in the manufacture of a medi canent for inhibiting the
deposition of beta anyloid protein in a patient 19, The use of a
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15. A pharmaceutical composition comprising at least one compound of Claim I

and at least one pharmaceutically acceptable carrier.

16. The use of a therapeutically effective amount of one or more compounds of

Claim lin the manufacture of a medicament for inhibiting gamma-secretase.

17. The use of a therapeutically effective amount of one or more compounds of
Claim 1 in the manufacture of a medicament for treating one or more

neurcdegenerative diseases.

18. The use of a therapeutically effective amount of one or mote compounds of
Claim 1 in the manufacture of a medicament for inhibiting the deposition of beta

amyloid protein in a patient.

19. The use of a therapeutically effsctive amount of one or more compounds of

Claim ! in the manufacture of a medicament for treating Alzheimer's disease.



