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NOVEL GAMVA SECRETASE | NHI Bl TORS BACKGROUND OF THE | NVENTI ON 5 WD 00/ 50391,
publ i shed August 13, 2000, discloses conpounds having a sulfonam de noiety
that are useful for the treatnment and prevention of Al zheiner's D sease and
ot her diseases relating to the deposition of anyloid protein. In view of
the present interest in the treatnent or prevention of 10 neurodegenerative
di seases, such as Al zheiner's Di sease, a welcone contribution to the art
woul d be conpounds for use in such treatnment or prevention. This invention
provi des such a contribution; and/or at |east provides the public with a
useful choice. 15 SUMVARY OF THE | NVENTI ON Broadly descri bed herein are
conpounds that are inhibitors (e.g., antagonists) of ganma-secretase and
have the formula |: (RYNVEIRGANMA SECRETRSE RHIBNARER3A) 2 0=5=0 R1 20 or
a pharmaceutically acceptable salt, solvate and/or ester thereof, wherein:
Rl is selected fromthe group consisting of unsubstituted aryl, aryl
substituted wi-th one or rEAEKBRAIKNBRSF MRAENFidNd heteroaryl, and

het eroaryl substituted \NI'I‘%"OTTE‘O‘FTT‘DT‘%T‘O‘U‘DS,_25 R2 is selected from
t he gboup consW& 0050391 -piibiished AuglistyliSe 260Q;(di3clages compounds having a

311 enceieBRoe IoRIE e dnefoey e e e EoREl) -v - s(0-v.
- al kyl eneAlZa€lmer's Disbasd ame othet dizebked mating(tO)the deposition of amyiloid
-cycl oal kzrlo?glr?._ al kyl ene-S(O) -,

In view of the present interest in the treatment or prevention of
10  neurcdegenerative 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; and/or at least provides
the public with a useful choice.

15 SUMMARY OF THE INVENTION
Broadly described herein are compounds that are inhibitors (e.g.,

antagonists) of gamma-secretase and have the formula [:

(R%),
R11 R2
m
()

(R¥®)7 ONT AR,
0=8=0

|
R1

20
or a pharmaceutically acceptable salt, solvate and/or ester thereof, wherein:

R' is selected from the group consisting of unsubstituted aryl, aryl
substituted with one or more R® groups, unsubstituted heteroaryl, and heteroary}
substituted with one or more R® groups;

25 R? is selected from the group consisting of -C(O)-Y, -alkylene-C(0)-Y,
-alkylene-cycloalkylene-C(Q)-Y, -cycloalkylene-alkylene-C(O)-Y,
-alkylene-cycloalkylene-alkylene-C(Q)-Y, -cycloalkylene-C(Q)-Y, -S(0)-Y,
-alkylene-S(0)-Y, -alkylene-cycloalkylene-S(O)-Y, -cycloalkylene-alkylene-S(O)-Y,
-alkylene-cycloalkylene-alkylene-S(0)-Y, -cycloalkylene-S(0)-Y, -S(0»)-Y,
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- al kyl ene-cycl oal kyl ene- al kyl ene-S(O)-Y, -cycloal kyl ene-S(0O-Y, -S(02)-Y,
1407020-1 - | -al kylene-S(02)-Y, -alkyl ene-cycl oal kyl ene-S(02)-Y,

-cycl oal kyl ene-al kyl ene-S(02)- Y, -al kyl ene-cycl oal kyl ene-al kyl ene-S(02) -,
and -cycl oal kyl ene-S(02)-Y; wherein each of said al kyl ene or cycl oal kyl ene
are unsubstituted or optionally substituted wth one or nore hydroxy
groups, with the proviso that no hydroxy group is 5 bonded to a carbon atom
which is also bonded to a sulfur atom each R3 is independently sel ected
fromthe group consisting of H, alkyl, -0-alkyl, -OH -NR9)2, acyl, and
aroyl; or the noiety (R3)2, together with the ring carbon atomto which it

I S shown tached._ in, fo la I, defjnes carbonyl group, -C(0)-, wth the
proviso t kY IgRRsS 0o ,rrﬁfkgPeaﬁ-qVHlpéMensr%(ﬁzk? T4 awfw-%%n%ﬁ@aar bony!
group is {_ ' oo L '@@H@,_ Qvhadn | S
independem ?‘f‘/ﬂgéérl]_éeg¥%€lﬁﬁ%ﬁr§?ﬁzt&8%(gazzghéﬁaslt?r?lg?aé H m)?ﬁo%ﬁ . RS is

i ndependegathy obsaid alkyleneramycleslkylenamre onsubstituigd or onta@mﬂl!ysabsf?lltutem 15

| k , - - - - l. Hee - - - |,
"G50 ar i e oo s, i sy TSl nifhprafi o &'
- N( R6)5C( Opended to a blafiBoh Gtén-widthe iscslsy bondedito- NGIHE)rGIENNROR7; Y is sel ect ed
it eger of {1 ofedl B) © iafeendeniiiseiarid Mol s Graip sty o Boatot, © |
het er ocycL@@|MI-0|-ﬁr.Ntfaﬁ)§<,3@Icﬁ|l ahd lafytlgral kyl, heteroaryl al kyl,

heteroaryl cycl'oal kyl, aryl het erocycl oal kyl, aryl al kyl heterocycloal kyl,
substituted arifte maighsR 1 tagetheravigyihg ring casharsatomitawhigh it is shown

substi t ut Y, ' t, ara : [ ed

het er oar y?g?/gféyal ﬁg‘:"%é E'bdﬁﬁ,“}._% El%?c? r%‘?ﬁﬁ géﬁ@?ﬁ@ ’o\g'pﬁ{y"lié?/d rogﬁglﬂ?&g\glﬁnt ut ed
het eriécy c hoisl doyinteger greatetbariinat meostone carbohgtgroumisypresentdn the ringai d 25

substi t ut stituted heteroaryl, substituted arylal kyl, substituted
aryl cycl ogﬁ%‘&gm @lﬂ%@% lt uted heteroaryl al kyl, substituted

het er oaryl cycl eadtkRP ands RIS kiindspathdently Seleeteddom thad grnpup consistiasof Hut ed
het er ocyclagglah&‘; al kyl groups of
R%is independently selected from the group consisting of haio, -CF3, -OH,

15  alkoxy, -OCFj3, -CN, -NH, -C({O)QO-alkyl, -OC(O)-alkyl, -C(O)O-aryl, -OC(O)-aryl,
-C{O)NR®R’, -alkylene-NR®R’, -N(R%)C(0)-alkyl, -N(R®)C(O)-aryl,
-N(R®)C(O)-heteroaryl, and -N(R®)C(O)NRER’;

Y is selected from the group consisting of -NR°R’, -N(R'3)(CH,),NR°R’
(wherein b is an integer of from 2-6), aryl, heteroaryl, alkyl, cycloalkyl,

20  heterocycloalkyl, arylalkyl, arylcycloalkyl, heteroarylalkyl, heteroarylcycloalkyl,
arylheterocycloalkyl, aryl alkyl heterocycloalkyl, substituted aryl, substituted
heteroaryl, substituted arylalkyi, substituted arylcycloalkyl, substituted
heteroarylalkyl, substituted heteroarylcycloalkyl, substituted arylheterocycloalkyl,
and substituted heterocycloalkyl alkyl; wherein the aryl or heteroaryl moiety in said

25  substituted aryl, substituted heteroaryl, substituted arylalkyl, substituted
arylcycloalkyl, substituted heteroarylalkyl, substituted heteroarylcycloalkyl,
substituted arylheterocycloalkyt, or substituted heterocycloalkyl alkyl groups of
said Y group are substituted with one or more substituents independently
selected from the group consisting of halo, -CF3, —OH, alkoxy, -OCF3, -CN, -NH;,

30  -C(0)O-alkyl, -OC(Q)-alkyl, -C(O)O-aryl, -OC(O)-aryl, -C(O)NR°R’,
-alkylene-NR°R’, -N(R%)C(O)-alkyl, -N(R®)C(O)-aryl, -N(R®)C(O)-heteroaryl,
N(R®C(O)NR®R’, and alkyl; or

Y is selected from the group consisting of:
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said Y group are substituted with one or nore substituents independently
sel ected fromthe group consisting of halo, -CF3, -OH al koxy, -OCF3, -CN,
-NH2, 30 -C(0)0-alkyl, -OC(O-alkyl, -C(0)0-aryl, -0OC(O-aryl, -C(O NR6R?,
-al kyl ene- NR6R7, -N(R6) C(O -al kyl, -N(R6)C(0)-aryl, -N(R6)C(O) -heteroaryl,
-N(R(") (O NR6R7, and al kyl; or Y is selected fromthe group consisting of :

1407020-1 - 2 (R)r ~ (R)r ~(R)r (RB)r \ N/ N 'NNI \ RO 1~(c)
(d) (e) (8 R8)r (R)r N~ (Rto)P Na ~(CHaz V \N-~ SSSS ~ (RLO)p 1 Z N ~
~J (g) (h) (R8)r (i) (e/ (R9)r (R8)r NNN-N NANJROoOP- (R3)r -N/
1 2< --/ -4 (k) (I) N, RO.N' R NN_(n) and (0) 5 Re and R7 are
i ndependent y selqe;ﬂl) om 1('?1 gr up c®sisting dROH, al kyl, al kyl
substi t ut ‘er’s‘/ cyc fk’?/ aryl al kyI
het er oar yPa yI r R' S j K/w
0 ~R?
() (e) (f) ,

Ef‘ & (R®
N A

(R&)r }RS)'
(R )r °) RB
\_) ) ) 24
2-4
.0 , (m) ,
(n) ,and (0) ,
5 R® and R’ are independently selected from the group consisting of H, alky),

alkyl substituted with 1 to 4 hydroxy groups, cycloalkyl, arylatkyl, heteroarylalkyl,

RB,
‘ ) (R e

-l ef

R® and/or R7 are aIkyI substituted with 1 to 4 hydroxy groups, none of the hydroxy

, and heterocycloalkyl, with the proviso that if

groups are bonded to a carbon to which a nitrogen is also bonded;

10 R® is independently selected from the group consisting of H, -OH, alkyl,
-O-alkyl, alkyl substituted with 1 to 4 hydroxy groups, and —C(O)O-alkyl; orif r is
greater than 1 and at least two R® groups are selected from the group consisting
of alkyl, -O-alkyl, alkyl substituted with 1 to 4 hydroxy groups, and -C(O)C-alkyl,
then the two R® groups, together with the ring carbon atom or atoms to which they

15  are attached, define a ring;

each R® is independently selected from the group consisting of H, alkyl,
alkyl substituted with 1 to 4 hydroxy groups, cycloalkyl, cycloalkyl substituted with
1 to 4 hydroxy groups, arylalkyl, heteroarylalkyl, -C(O)0-alkyl,
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N RO NR9 (a) (b) , and heterocycloal kyl, with the proviso that if R6
and/or R7 are al kyl substituted with 1 to 4 hydroxy groups, none of the
hydroxy groups are bonded to a carbon to which a nitrogen is al so bonded;
10 R8 is independently selected fromthe group consisting of H -0OH, alkyl,
-0-al kyl, alkyl substituted with 1 to 4 hydroxy groups, and -C(O) O al kyl; or
If r is greater than 1 and at |east two R8 groups are selected fromthe
group consisting of alkyl, -0-alkyl, alkyl substituted with 1 to 4 hydroxy
groups, and -C(O) Oalkyl, then the two R8 groups, together with the ring

carbon ato r ag.o to ich they. 15 are attached,cdefine a ring; each R9
o ene bl OsaRUETe o H. Ay SRSty fe S oA PE 1o Ro@r RUPS NRIETORITL) o
S_UbSt | t ut ggbgtitdtld WithQrd dhHsR}R> Q'OQEQ,Suns%Q!itQtEMétem%hﬁJ @aupglitutadpst i t ut ed
with 1 to 4 h drox%/q(&raoups | kyl, heteroaryl al kyl, -%0) 0- al kyl ,

1407020- 125yl 3alkylang;HONO-aku K5 Ver@kih +(SSeyarvk andymwalul-Oralle of fore RS
., h : ' e ' i tuted
Dt or onr y it (EbKvisoTHEAMhIA RS TS iy uBBRuRid i § 1658 GRSl Rk © U1 ©
- (S02%- ar of thearydraxydronpysaaiehor@led| taal carbow tahwhich apnitrogervistdisa boimded; RO i s
| kyl bstit iot.h. 1, t d f.the h
e bondod 1o aa oo intsbéndedieicte S BPhe dIPUS cdnstiing S AR Ol o) 0P
i ndependeaklyly sel ected from t he_ grou]E) conlsi sti Bgt Qf Lﬂ and al kylh; t R11 i sI
| ected f t arvyl, su ituted aryl, eteroaryl,
kol + Ceycl oal Rynis Seiestedt T the, pifleveamsisting of apLwbsiibladatli 10 o o
net er oar yhgterddr, Iy, cdsbIent &iyRMSE abieibalkyil KEREMklyl, Subst i tut ed

I
heteroaryl, substituted arylalkyl, substituted arylcyc oal kyl, substituted
het erl@ar y hetersarylcyelealkyuaryihieteroeyriealiyl nalkenaliyl substityted haterodanh t he aryl or

subat 1 SuP i shflaRf, SiosTHEE RG], Snbelite AYBRRNIG SR, 2, Y e
ar yl het er sabstituted lapflheteracycidaliRyll whecrip thesaryboshetetdarylteaietyiin Isaidne or nore
substit uegﬁgstftﬂgg %%Pecii'ganru, %uggt%tﬁfétdeadwlgfk?msﬁ Q&it@t%g ua]?ylcycloalky!, substituted
heteroarylalkyl, and substituted arylheterocycloalkyl of said R'' group is
16  substituted with one or more substituents independently selected from the group
consisting of halo, -CF3, =OH, alkoxy, -OCF3, -CN, -NH;, -C(O)O-alky!,
-OC(O)-alkyl, -C(0)O-aryl, -OC(O)-aryl, -C(O)NR®R’, -alkylene-NR°R’,
-N(R®)C(0)-alkyl, -N(R%)C(O)-aryl, -N(R®)C(O)-heteroaryl, and -N(R®)C(O)NR®R";
R"? is selected from the group consisting of H, alkyl, aryl, and aryl
20  substituted with one or more substituents independentily selected from the group
consisting of haio, -CF3, —OH, alkoxy, -OCF3, -CN, -NH,, -C(0)O-alkyl,
-OC(0)-alkyl, -C(O)O-aryl, -OC(0)-aryl, -C(O)NR®R’, -alkylene-NR°R’,
-N(R®)C(0)-alkyl, -N(R®)C(O)-aryl, -N(R®)C(O)-heteroaryl, and -N(R®C(O)NR®R’;
m is an integer of from 0 to 3, and if m is greater than 1, the m moieties
25  can be the same or different from one another;
n is an integer of from 0 to 3, and if n is greater than 1, the n moieties can
be the same or different from one another;
o is an integer of from 0 to 3, and if o0 is greater than 1, the o moieties can
be the same or different from one another;
30 with the proviso that m+n+ois 1, 2, 3 or 4;
p is an integer of from 0 to 4, and if p is greater than 1, the p moieties can
be the same or different from one another;
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consisting of halo, -CF3, -OH al koxy, -OCF3, -CN, -NH2, -C(O O al kyl,
-0C(O-al kyl, -C(0)0-aryl, -OC(O-aryl, -C(ONR6R7, -alkylene-NR6R?,
-N(R6) C(O -al kyl, -N(R6)C(O)-aryl, -N(R6)C(O) -heteroaryl, and
-N(R6) C(O NR6R7; R12 is selected fromthe group consisting of H alkyl,
aryl, and aryl 20 substituted with one or nore substituents independently
sel ected fromthe group consisting of halo, -CF3, -OH, alkoxy, -OCF3, -CN,
-NH2, -C(O O alkyl, -0C(O-alkyl, -C(0)0-aryl, -OC(O-aryl, -C(O NR6R7,
-al kyl ene-NR6R7, - N(R6) C(O) -al kyl, -N(R6)C(OQ -aryl, -N(R6)C(O) -heteroaryl,

and - N(R6)C(O)NR6R7 mis nlnte r Q o3 and if mis greater
than 1, the m"rﬂﬁla@t'l‘@gerﬂfs e4g gﬁlﬁ@fﬁteaﬁ\aﬂeﬂ?ﬁfwe@ﬁ@n ther; n

i's an |ntggegarﬁéofam&m@n{%on@gqoﬂhgrn is greater than 1, the n noieties can
be the sane or different fromone another; o is an integer of fromO to 3,

and if ois gr%ﬁtaﬂ|nt&9§rﬁ°ifr0m1@t%3nﬁldsf5é%9@§iﬁftb@"ﬂh@lesﬁai’ﬂ@lﬁilﬁs@ﬁﬂferent
from one ?@ﬂ@gérae%q)dﬁfetrghtérb‘??Bﬁg\é'nﬁfhetr 4 mrn+o Is 1, 2, 3 or 4, pis an
romOto 4, and 1f p’i

i nteger o s greater than 1, the p noieties can be
t he sé&ne or diZissaedted from meegraupt:baslstmmme'otyclodlkylr substituted nt eger of

f 0 4 d ' b h
i £1 er ent heeeGiRakh B NRaRY AR giTe A 08 Satigod re o
greater tHiffarent, -N}G(cﬁcldﬁlk\ﬂ) I-NH(mntd@&l Wtﬁoalajr)e N(al@!)f(éwﬁml)f rom one

anot her; and 5 | s,sel ected consi stin het er ocycl oal kyl ,
substi t ut Sﬂ\(ﬂwafsé'%@y@do%‘:l&#ky' aral ﬁl’(’lﬁ‘ﬂbs" g!@?‘ﬂd )2 wherein each

| kyl t | ut ed
2yc|>/oa: i INI@"@RI ?W ﬂ'ﬁ(ﬁ&émcloamwcm@ﬁﬁ#i %ﬂé’?ﬁﬁ@? c%llcl gal kyl),
- NH( 4Pal k;ﬂl()afkyl) QIQQ wallsul)edN@laM)I@bﬁtltute kgayrleaylkyl ) |

e ot RGO AR SIS aebion 1)

- NH( het er ddiﬂdlkyjdn)e (subbtitetedsiycloatiyt), iIN{akkyl-alkyldogt(cycloalkyl),

- Nrt-al kyl %(e n&ﬁ (fky?ene-%(sul)stltuted cycloalkyl), -NH-alkylene-(heterocycloalkyl),
-NH-alkylene-(substituted heterocycloalkyl), -N(alkyl)-alkylene-(heterocycloalkyl),

15  -N(alkyl)}-alkylene-(substituted heterocycloalkyl), benzo-fused heterocycloalkyl,
substituted benzo-fused heterocycloalkyl, H, and -N(hydroxyalkyl),, wherein each
alkyl may be the same or different; wherein said substituted cycloalkyl, substituted
heterocycloalkyl, substituted aryl, or substituted heteroaryl moiety of group Z is
substituted with one or more substituents independently selected from the group

20  consisting of alkyl, -OH, alkoxy, -OC(O)-alkyl, -OC(Q)-aryl, -NHz, -NH(alkyl), -
N(alkyl); wherein each alkyl is the same or different, -NHC(O)-alkyl, -N(alkyl)C(O)-
alkyl, -NHC(O)-aryt, -N(alkyl)C(O)-aryl, -C(O)-alkyl, -C(O)-aryl, -C(O)NH, -
C(O)NH(alkyl), -C(O)N(alkyl)> wherein each alkyl is the same or different, -C(O)O-
alkyl, -alkylene-C(Q)QO-alkyl, piperidinyl, pyrrolidinyl, aryl, heteroaryl, and -O-

25  CH,CH2-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.

More specifically, this invention provides a compound of formula I:
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- NH al kyl ene- (substituted cycl oal kyl ), -N(al kyl)-al kyl ene-(cycl oal kyl ),

-N(al kyl) -al kyl ene- (substituted cycl oal kyl ),

- NH- al kyl ene- (het erocycl oal kyl ), -NH al kyl ene-(substituted

het er ocycl oal kyl ), -N(al kyl)-al kyl ene-(heterocycl oal kyl), 15

-N(al kyl') -al kyl ene-(substituted heterocycl oal kyl ), benzo-fused

het erocycl oal kyl, substituted benzo-fused heterocycloal kyl, H and

- N(hydroxyal kyl )2, wherein each alkyl may be the sane or different; wherein
said substituted cycloal kyl, substituted heterocycloal kyl, substituted
aryl, or substituted heteroaryl noiety of group Zis substituted with one
or nore substituents independently sel ect®dzfromthe group 20 consisting of
al kyl, -OH, al koxy, -0OC(O -al kyl, -O&D -@ayyl R2-NH2, -NH(al kyl), - N(al kyl)2
wherein each alkyl is the sane or diffefen -NHC( QL - al kyl, -N(al kyl)C(O) -
al kyl, -NHC(O -aryl, -N(alkyl)C(O-arylfh) - ) -al kyV, -C(O-aryl, -C(O NH2,

- C(ONH(al kyl), -C(O N al kyl)2 whe*8ph ENChhdR¥ys is the sanme or different,
-C(O O alkyl, -alkylene-C(O O al kyl, pRgefinyl, pyrrolidinyl, aryl,
heteroaryl, and -0 25 CH2CH2-0- wherein both oxygen atons are bound to the
same carbon atom and provided that the Bryl and heteroaryl nmieties of
said Z group are not substituted wth said -O CH2CH2- O group. Mre

2P Sl ko SRR oo TP LR 707
phar maceut i cal RYisa@fRSRRbi tha grousSInsNtRg M ShetibstRites anfieamPhryl Wherein:  RL

is selected fromthe group consisting of Unsubstituted aryl, and aryl
5  substituted with one or more R” groups;

R? is selected from the group consisting of -cycloalkylene-alkylene-C(O)-Y,
-cycloalkylene-C(O)-Y, and -cycloalkylene-alkyiene-S(0,)-Y; wherein each of said
alkylene or cycloalkylene are unsubstituted or optionally substituted with one or
more hydroxy groups, with the proviso that no hydroxy group is bonded to a

10  carbon atom which is also bonded to a sulfur atom;

each R® of (R%), is independently selected from the group consisting of H,
alkyl, and -OH;

R® is halo;

Y is -NR°R’; or

15 Y is selected from the group consisting of:

Ss:si hE‘;(Ra)r 5;\ o~ /(Ra)r ;?Si ,\(\ﬁa)r
f{ o~ /%Ra)r
N

(c) , @ (e)
k/ R?

®

g’f (R®)r
N / [/ -5
(@) k)

L]

R (i)
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5 substituted with one or nore R5 groups; R2 is selected fromthe group
consi sting of -cycloal kyl ene-al kylene-C(O-Y, -cycloal kylene-C(O-Y, and
-cycl oal kyl ene- al kyl ene-S(02)-Y; wherein each of said alkylene or
cycl oal kyl ene are unsubstituted or optionally substituted with one or nore
hydr oxy groups, with the proviso that no hydroxy group is bonded to a 10
carbon atomwhich is also bonded to a sulfur atom each R3 of (R3)2 is

i ndependent|ly selected fromthe group consisting of H alkyl, and -OH, R5
is halo; Yis -NR6R7 or 15 Y is selected fromthe group consisting of: S

(R)r (R)r (R)r x/ AN (c) (ds) (R&)roM~/1 VN.RO (f) Re)r Na
(Rlo)p | (CH2)O0-2 // NL )r(F\")r (ii))R 1407020 1-6 (R8)r (RE)r
N\A) (e)r - N/ 7; @ g\N)‘/Z\4 z$r§z a/l0x) ) (m . and
—N
\_L_I.\)H )2-4
K , (1) , (m) ,and

’HL (n) :

R®and R’ are independently selected from the group
consisting of alkyl substituted with 1 to 4 hydroxy groups, with the proviso that
5  none of the hydroxy groups is bonded to the carbon to which the nitrogen is also
bonded;

each R® is independently selected from the group consisting of H, -OH,
alkyl, alkyl substituted with 1 to 4 hydroxy groups, and —C(O)O-alkyl;

each R® is independently selected from the group consisting of H, alkyl,

10  and alkyl substituted with 1 to 4 hydroxy groups;

each R"is H;

R is selected from the group consisting of aryl, substituted aryl, alkyl, and
cycloalkyl; wherein the aryl moiety in said substituted aryl of said R'" group is
substituted with one or more substituents independently selected from the group

16  consisting of halo;

m is 3, and the m moieties can be the same or different from one another;

nis 0,

ois 0,

p is an integer of from 0 to 4, and if p is greater than 1, the p moieties can

20  be the same or different from one another;

ris an integer of from 0 to 4, and if r is greater than 1, the r moieties can be
the same or different from one another; and

Z is heterocycloalkyl.

This invention also provides a pharmaceutical composition comprising an

25  effective amount of one or more compounds of the invention and at least one
pharmaceutically acceptable carrier.

This invention also provides the use of one or more compounds of the
invention in the manufacture of a medicament for inhibiting gamma-secretase.
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RO N N (n) R6 and R7 are independently selected fromthe group

consisting of al kyl substituted with 1 to 4 hydroxy groups, wth the proviso
that 5 none of the hydroxy groups is bonded to the carbon to which the
nitrogen is also bonded; each R8 is independently selected fromthe group
consisting of H -OH, alkyl, alkyl substituted with 1 to 4 hydroxy groups,
and -C(O O al kyl; each R9 is independently selected fromthe group
consisting of H alkyl, 10 and al kyl substituted with 1 to 4 hydroxy
groups; each R10 is H Rll is selected fromthe group consisting of aryl,
substituted ar al k erein the a Lety in sai d
Substiut ed arYTé ieltimaBd Profida BR LK g1 bR vl adbubits it o

subst i t ueiventionde pe ARMUfActTel F atrmdditament foe trebBngond or BRI Sting of halo; m
is 3, and the m noi eti es can be the sane or different fromone another; n

is 0; o iRewodpgenerafiveiqisasss. of from0 to 4, and if p is greater than 1,
the p noietiesy Iﬁ@ﬁweﬁﬁ’orpﬂstarﬂ)‘??\ﬁ@é?th%rus@' ffo‘ﬁ%ecﬁ r%%n%n@g%tfﬂ% Is an

i nteger of from , reater noi et1 es can be
t he séne Ioweltthnfieﬂltenmamufaqtm@fannemgameahimrmhltstlmgatt@rdﬁmsitv@am&bleta Thi s

I nventi on,a kg%n’{%@m des a pharnmaceutical conposition conprising an 25
effective® one or nore conpounds of the invention and at | east one

phar maceut i cal This mvenfigrablse pravidessthe uBei of anevarmhorercompoungs @f thkes t he use of
one or ”D.E\?e.%%rmr?‘thé’ %a%fatcrt]tﬁre of a medicament for treating Alzheimer’s disease.
This invention also provides a compound of the invention in purified

10  form.Described herein is a method for inhibiting gamma-secretase comprising
administering an effective (i.e., therapeutically effective) amount of one or more
compounds of formula | to a patient in need of treatment.

Described herein is a method of treating one or more neurodegenerative
diseases comprising administering an effective (i.e., therapeutically effective)

15  amount of one or more compounds of formula | to a patient in need of treatment.

Described herein is a method of inhibiting the deposition of amyloid protein
(e.g., amyloid beta protein) in, on or around neurclogical tissue (e.g., the brain)
comprising administering an effective (i.e., therapeutically effective) amount of
one or more compounds of formula | to a patient in need of treatment.

20 Described herein is a method of treating Alzheimer's disease comprising
administering an effective (i.e., therapeutically effective) amount of one or more
compounds of formula | to a patient in need of treatment.

In the description in this specification reference is made to compounds and
other subject matter which is not within the scope of the appended claims. That

25  subject matter should be readily identifiable by a person skilled in the art and may

assist in putting into practice the invention as defined in the appended claims.

DETAILED DESCRIPTION OF THE INVENTION
In one embodiment, disclosed herein are compounds of formula |, as
30  described above.
In one embodiment of the compounds of formula I, R? is -(C¢-C12)alkylene-
C(0)-Y, -(C¢-Cs)alkylene-(C3-Cg)cycloalkylene-(Co-Cs)alkylene-C(O)-Y,
-(Co-C12)alkylene-S(0})-Y,

14070201 -8-



invention in the manufacture of a nedi canent for inhibiting gamma-secretase.
1407020-1 - 7 This invention also provides the use of one or nore conpounds
of the invention in the nmanufacture of a medi cament for treating one or
nore neurodegenerative diseases. This invention also provides the use of
one or nore conpounds of the 5 invention in the manufacture of a nedi canent
for inhibiting the deposition of beta anyloid protein. This invention also
provi des the use of one or nore conpounds of the invention in the

manuf acture of a medi canent for treating Al zheiner's disease. This

i nvention al so provides a conmpound of the invention in purified 10

form Descrikbed n secretase conpri sing
adni ni st er‘?ﬁg Eﬂ%%%e@smcwéw '{%Lg%ggh?&%hggi@ﬁmctl ve) anount of one
or nore Qomgahtylené SO, @arlto a patient in need of treatnment. Described
herein is tin r.e, neur eperative diseases
conpri si nééaﬁlaﬂ“& (d?gfé?yq!.‘%"gg @gﬂ)alkweﬁﬁggﬁé tically effective) 15
amount of one lﬁranmfee ePiaRHERSofThe E@mﬁuhﬁdé bPfopmirtli RAYs i n need of

treat nent. i bed herein is a nmethod of inhibiting the deposition of

anyl ofd p'l(Ga'@ﬁ}‘FydPé'k@j'e"e&fQ)ﬂ’d beta protein) in, on or around neur oI ogi cal
tissue (e.g. IE%PPL lefb d‘ffﬂgﬁ’lrdfsthé‘?ot‘?@ﬁhﬁ'd!éEnefro\'lﬂglaalnFleféc ective (i.

t her apeuti cal | y e ctl v anount ne or nore corrpounds of forrrul alto a
pati ent iyclopwpylener&&l)ent. 20 Described herein is a nethod of treating

Al zhei 's di .e.,

t hér :ngﬁ':i ial :@E%?)ﬁ? t1ve %%%qﬁﬂ%g@ﬁéﬁé@&%ﬁ%ﬁ@J fogs( 1)f formula Ito a
Fef epgnce 15 hade. 0" Conmounds ano o ey subj oct  mat Lot whi ch 1 5. not W thi n
t he gﬁope of T@"& T démﬁ?trfgr}ﬁlerﬁﬁmm% Q{JPQPFF?JBR?& shoul d be readily
identifi al{)tg.cla)cygogmy@ﬁ@-(gg.ldsyﬂd/bﬁb(olﬁg @O)-yand may assist in putting into

practice the invention as defli ned t he appended cl aips. DETAILED
DESCRI PTI ON oFnanetheqembpdinent of the compounds of formula I, R is

-cyclopropylene-CH3-C(QO)-Y.
In another embodiment of the compounds of formula |, R? is
15  -cyclopropylene-CH(OH)-C(O)-Y.
In another embodiment of the compounds of formula |, R?is
«(C3-Csg)cycloalkylene-S{02)-Y.
In another embodiment of the compounds of formula |, R? is
-cyclopropylene-S(0,)-Y.
20 In another embodiment of the compounds of formula [, R? is
-(Cs-Cg)cycloalkylene-{Co-Cs)alkylene-S{0,)-Y.
In another embodiment of the compounds of formula |, R?is
-cyclopropylene-CHz-5(03)-Y.
In another embodiment of the compounds of formula |, Y is:

K\N/\/OH
. '??/N\)

In another embodiment of the compounds of formula I, Y is:

A

In another embodiment of the compounds of formula [, Y is:

1407020-1 -9-



I n one enbodi nent, disclosed herein are conpounds of formula I, as 30
descri bed above. In one enbodi nent of the conpounds of fornmula |, R2 is
-(Co-Ci 2)al kyl ene- C(O-Y,

- (Co- Co6) al kyl ene- ( C3-C6) cycl oal kyl ene- ( Co- C6) al kyl ene-C(O)-Y, -(Co-Cl 2)a

| kyl ene-S(0)-Y, 1407020-1 - 8

- (Co- C6) al kyl ene- (C3- C6) cycl oal kyl ene- ( Co- C6) al kyl ene-S(O) -,

-(Co-C12) al kyl ene-S(02) -Y, or -(Co-C6)alkylen

e- (C3- C6) cycl oal kyl ene- ( Co- C6) al kyI ene-S(O) 2-Y. In another enbodi ment of the

conmpounds of formula I, R2 is -(C3-0p) ¢ cIoaI kyl ene-C(O)-Y. I n another
enbodi nent of the corrpounds of forrrul a I -cycl opropylene-C(O-Y. In
anot her enbodi nent of the conpounds rmJ a I R2 is

- (C3-Co6) cycl oal kyl ene- ( Co- C6) al kyl ne- . 10 I n anot her enbodi nent of
t he conpounds of formula I, R2 is C6) cycl oal kyl ene- (Co-C6) a | kyl ene(O
H-C(O-Y. In another enbodl men /o e conpounds of formula |, R2 is

-cycl opropyl ene-CH2-C(O) - Y. In another enbodinent of the corrpounds of

fornula I, R2 [hanoftferemtsddineatoftee eofdotitis 6X Bimila Il W ignot her enbodi nent  of
t he conpounds of formula I, R2 is -(C3-C6)cycloal kyle ne-S(02)-Y. In

anot her enbodi nent of the conpounds [of ryyula I, RRis -cyclop
ropyl ene-S(02)-Y. 20 I n another gnbeadi pent” of the conmpounds of fornula I, R2
is -(C3-C6)cycloal kyl ene- ( Co- Cb) ‘I’kyl ene-S(02)-Y. In another enbodi nent of

t he conpounds of formula I, R2 is -cyclopropyl ene-C H2-S(02)-Y.
In another embodiment of the compounds of formula 1, Y is:

/N

5 —0OH.
In another embodiment of the compounds of formula I, Y is:

‘%’D.

In another embodiment of the compounds of formula |, Y is:
HaCu‘(\N/\/OH
%"
10 in another embodiment of the compounds of formula [, Y is:

H;C

%/N\)

In another embodiment of the compounds of formula I, Y is:
H3Cen, CH3

z/”\)

In another embodiment of the compounds of formula |, Y is:

0

[

In another embodiment of the compounds of formula |, Y is:

15

14070201 -10-



I n anot her enbodi nent of the conpounds of formula I, Yis: OH Ir NN 25
I

enbodi nent of the conpounds
enbodi nent of the conpounds
of the compounds of fornula
enbodi nent of the conpounds
enbodi nrent of the conpounds
enbodi nent of the conpounds

I n anot her enbodi nent of the conpounds of fornmula I, Yis: ND In another
enbodi ment of the compounds of formula I, Y is: 1407020-1 - 9 N Na ~In
anot her enbodi nent of the conpounds of formula I, Yis: OH N In another

of formula l, Yis: N 5 OR In another

of formula I, Yis: NC In another enbodi nent

I, Yis: OH H3CrN VNI 10 In another

of formula I, Yis: H3C “1-.NH In another

of for g !, Yis: HC'" "N-CH3 -NJ In another

of forgla@ 1, Yis:

0]

10

OH

o

In another embodiment of the compounds of formula |, Y is:

OH

-0

In another embodiment of the compounds of formula |, Y is:

OH

OH

%™

In another embodiment of the compounds of formula |, Y is:

0

T

In another embodiment of the compounds of formula |, Y is:

ol

In another embodiment of the compounds of formula |, Y is:

OMe

2Oy

In another embodiment of the compounds of formula |, Y is:

Ny

In another embodiment of the compounds of formula |, Y is;

1407020-1 -11-



a 15 In another enbodi nent of the conpounds of formula I, Y is: 1407020-1
-10 O-CH3 0 OH N In anot her enbodi nent of the conpounds of formula I, Y

is: OH Noc, / NIn another enbodi nent of the conpounds of formula I, Y
is: OH OH,N 5 In another enbodi nent of the conpounds of formula I, Y is:
rO ~NJ In another enbodi nent of the conpounds of fornmula I, Yis: OH 10
I n anot her enbodi nent of the conpounds of fornmula I, Y is: Ovw |n another
enbodi ment of the conmpounds of fornula I, Y is: OHIn another enbodi nent of
t he conpounds of forrmula I, Y is: 1407020-1 - 11 HN In another enbodi nent
of the compounds of fornula I, Y is: HN

10

15

‘?'L;_N

In another embodiment of the compounds of formula |, Y is:

0

H
In another embodiment of the compounds of formula |, Y is:

In another embodiment of the compounds of formula 1, Y is:

N""\_-OH
U

In another embodiment of the compounds of formula |, Y is:

&

In another embodiment of the compounds of formula |, Y is:

N></OH
O

In another embodiment of the compounds of formula |, Y is
-N(CH>CH,OH)s..

In another embodiment of the compounds of formula |, R? is
-(Co-C12)alkylene-C(O)-Y,
-(Cy-Cs)alkylene-(Cs-Ce)cycloalkylene-(Cq-Ce)alkylene-C(O)-Y,
-(Co-C12)alkylene-S(0)-Y,
-(Co-Cs)alkylene-(C;-Cg)cycloalkylene-{Cy-Ce)alkylene-S{0)-Y,
=(Cg-C1z)alkylene-S{0,)-Y, or

1407020-1 -12 -



\N H In another enbodi nent of the conpounds of formula I, Yis: NO5H In
anot her enbodi nent of the conpounds of forrmula I, Y is: ~In another

enbodi ment of the compounds of formula I, Yis: N~OH 10 In another

enbodi mrent of the compounds of formula I, Yis: CNCOH N In another

enbodi nent of the conpounds of formula I, Y is -NCH2CH20H) 2. | n anot her
enbodi nent of the conpounds of formula |, R2 is 15

-(Co-C12) al kyl ene-C(O) -,

- (Co- Co6) al kyl ene- ( C3- C6) cycl oal kyl ene- (Oo CG)aI kyle ne-C(O-Y, -(Co-C1

2)al oyl engs SO £ Rl e (3 Calcucl ool ener o el 1

- (Co- Co6) afrdﬁ-){ltﬁ@ rdug&m(ﬁ@bsﬁﬁ beal kyl ene- ( Co- C6) al kyl ene-S(02)-Y and Y is
selected fromthe group conS|st|ng of: 6 (R6 )r 8)r (R8 §) SS ~/ S NR)r
r

\ N(R~/, Aal (RlO) s\ Fyff) N Re .y (©) (d}‘:‘(f)/\(
fj /\/j N (R10)

N U ) /\/
(@) U

(C (f) ’
}RB) (Ra)r
SO @’“ @
\—4)2-4 ' )2-4 is‘ and ‘%'L

() (m)

In another embodiment of the compounds of formula |, R?is:

(\N A _OH
fm’“\)

In another embodiment of the compounds of formula |, R? is:

me

10 In another embodiment of the compounds of formula |, R? is:

Ay

In another embodiment of the compounds of formula I, R? is:

9

In another embodiment of the compounds of formula |, R? is:
15

14070201 -13-



10

14070201

(0)

N

N--/7-\ NM\j1I-NM\ "~ NH Nr( N RO N~N- RB

/KY O

S

In another embodiment of the compounds of formula |,

e

In another embodiment of the compounds of formula |,

f"’mO

In another embodiment of the compounds of formula |,

OH

s

In another embodiment of the compounds of formula |,

HN

S

In another embodiment of the compounds of formula |,

Y,

In another embodiment of the compounds of formula |,

In another embodiment of the compounds of formula |,

-14 -

5 I'n anot her enbodi nent of the conpounds of fornula I,

z-4\ [/ 2.4\ \-""'"/ and
R2

I n anot her enbodi nent of the conpounds of formula I,
A Ull 10 I n another enbodi nent of the conmpounds of fornula I,
A Ull In anot her enbodi nent of the conpounds of formula I,
A Ull In another enbodi nent of the conpounds of formula I,
20-1 -13 N O OH
N~) AO.

R2
R2 is:
R2 is:

I n anot her enbodi nent of the conpounds of formula

R? is:

R?is:

R?is:

R?is:

R? is:

R?is:

R?is:



I n anot her enbodi nent of the conpounds of formula l, RRis: O 50 . In

anot her enbodi nent of the conpounds of forrmula I, R2is: OH O In another
enbodi ment of the compounds of fornmula |, RRis: HN N~ O 10 In another
enbodi ment of the compounds of fornula I, R2 is: H In another enbodi nent of

t he conpounds of forrmula I, RZRis: NO N~ /N/X~1If H O In another
enbodi nent of the conpounds of formula I, R2 is: 1407020-1 -14 N-=N-',CH 1In
anot her enbodi nent of the conpounds of formula |, R2is: N--/OH NO In
anot her enbodi nent of the conpounds of formula I, R2is: rNOH NI 501In

anot her enbodi nent of the corrpounds of formulal, R2 is:
N/\,OH

In another embodiment of the compounds of formula |, R? is:

,AJJK\rrN\)
0
In ancther embodiment of the compounds of formula I, R?is:

S o
”%\n’(\

5
In another embodiment of the compounds of formula |, R?is:
ff o OH
K
In another embodiment of the compounds of formula |, R?is:
;és 0
K“Q
10 .

In another embodiment of the compounds of formula I, R? is:
s;“ O
X‘Q
@

In another embodiment of the compounds of formula |, R? is:

1407020-1 -15-



O5 OHtN In another enbodi nent of the conpounds of formula |, RRis: CO
N~ 10 In another enbodi nent of the conpounds of formula I, RRis: ONN

I n anot her enbodi nent of the conpounds of formula I, R2 is: 1407020-1 -15 0
N OH In another enbodi nent of the conmpounds of fornmula I, R2 is: CH3 ~N
10H. In another enbodi nent of the conpounds of formula I, RZ is: O\ x AX
OCH3. 5 (~ In another enbodi nent of the conpounds of formula I, R2 is: CH3
N ~IINH In another enbodi nent of the conpounds of formula I, R2 is: Job

In another embodiment of the compounds of formula |, R?is:
CH
s A A
K
K/N\L

OH.
In another embodiment of the compounds of formula |, R? is:

2. 99N

5
In another embodiment of the compounds of formula I, R? is:
CH
£ I A
O
k/NH
In another embodiment of the compounds of formula |, R? is:
sés 0]
N
KK Qwow
10 .

In another embodiment of the compounds of formula |, R?is:
; 0]
K\U
In another embodiment of the compounds of formula |, R?is:
0
;K\N A~_OH
K/OH

1407020-1 -16 -



OH 10 In another enbodi ment of the conpounds of formula I, R2is: O ~NIlIn
anot her enbodi nent of the conpounds of formula I, R is: 0O ~/OH N CH
1407020-1 -16 I n anot her enbodi nent of the conpounds of formula I, R2 is:

s~ 000\CH3 OH In another enbodi nent of the conpounds of formula I, R2
Is: OH QNNO. 5 In another enbodi nent of the conpounds of formula I, R2
Is: OH OOH In another enbodi nent of the conpounds of fornmula I, R2 is:
INOH ~S 02 In another enbodi nent of the conpounds of forrmula I, R2 is:

In another embodiment of the compounds of formula |, R?is:

Oy -0
AS’S Q \CH3
K
OH .

In another embodiment of the compounds of formula I, R?is:
OH
0
‘K§
<N:>

5 In another embodiment of the compounds of formula |, R? is:

%gg )

In another embodiment of the compounds of formula I, R? is:
{
PG Ol
0
In another embodiment of the compounds of formula |, R? is:

’/\N/CH3
N

D

10 ©:
In another embodiment of the compounds of formula |, R?is:

AN
O,
OH.

In another embodiment of the compounds of formula I, R? is:

1407020-1 -17 -



/CH3 NN -~S
i S: S 02 OH

10 02 In another enbodi nent of the conpounds of formula I, R2

I n anot her enbodi nent of the conpounds of fornula I,

R2 is:

1407020-1 -17 s~ Ir "JIN OZ In another enbodi nent of the conpounds of
is: a ,- N~ QZ In another enbodi nent of the conpounds of
iIsi SN~N ~5 O In another enbodi mrent of the conpounds

formula |, R2
formula I, R2
of formula I,

R2 is: NDOHNa rSS 0 I n anot her enbodi nent of the

conpounds of formula I, R2 is:

10

\ ~_-OH
;f X\(S)/Q

In another embodiment of the compounds of formula |, RZ is:

In another embodiment of the compounds of formula |, R? is:

)
DS S

In another embodiment of the compounds of formula |, R? is:

In another embodiment of the compounds of formula |, R?is:

OH

By

0]

In another embodiment of the compounds of formula 1, R? is:

In another embodiment of the compounds of formula I, R? is:

1407020-1 -18 -



OH OH/" /N O (x~ TI 10 In another enbodi nent of the conpounds of fornula
, R is: OH /?Y- NHO In another enbodi nent of the conpounds of fornula
R2 is: 1407020-1 -18 Ov OH O In another enbodi nent of the conpounds

I
I,
of formula l, RRis: OHOHO In another enbodi nent of the conpounds of
formula |, RRis 5 -(Co-Cl12)alkylene-C(0)-Y, -(Co-Co6)alkyle

ne- (C3-C6) cycl oa | kyl ene-(C0-C6)a | kylene-C(O-Y, -(Co-Cl2)a

| kyl ene-S(O)-Y, -(Co-C6)alkyle ne-(C3-C6)cycloa | kylene-(C0-C6)a |kyle
ne-S(0)-Y, -(Co-Cl12)al kylene-S(02)-Y, or 10

- (Co- Co6) al kyl ene- ( C3-C6) cycl oal kyl ene- ( Co- C6) al kyl ene-S(02)-Y; Y is:
AN.,~OHH3C N,-,,~/OH H3 -1 "NH NAH3 S/ S[eNo NJO

0 .
In another embodiment of the compounds of formula I, R?is:

s

In another embediment of the compounds of formula |, R?is
5 -(Cg-Ciz)alkylene-C(O)-Y,
-(Co-Ce)alkylene-(Cs-Cg)cycloalkylene-(Cy-Cg)alkylene-C(0)-Y,
-(Co-C12)akkylene-S(0)-Y,
-(Co-Ce)alkylene-(Cs-Cg)cycloalkylene-(Co-Cs)alkylene-S{0)-Y,
-(Co-C12)alkylene-S(0,)-Y, or
10  -(Co-Ce)alkylene-(C3-Cg)cycloalkylene-(Co-Cs)alkylene-S{0z)-Y;
Y is:

N OH HaC N OH G " \~CH
ShENS AN S NG

o N
‘77/ O ‘%/ O/

SIS

'?_)/
%,O/ T
b zb ‘:OM Q_ kg

,N®N/\’OH
%! o —N(CH,CH;OH),.

each R® of (R%), is independently selected from the group consisting of H,
-OH, -(C+-Cg)alkyl, -O-{C4-Cg)alkyl, -N(Rg)p_, -(C4-Cg)acyl, and -(C7-Cq3)aroyl;

15
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VNa rC~-. N OH VNO NCr OCHB OHOH O NOH/NOH,NN_) NR,NO ~ ~/ -OH,
~, NN, OH5 15 '"2. , or 2-N(CH2CH20H)?2; each R3 of (R3)2 is independently
selected fromthe group consisting of H -OH -(Cl-C6)alkyl,

-0 (Cl-Co)al kyl, -N(R9)2, -(Cl-C6)acyl, and -(Cr7-Cl3)aroyl; 1407020-1 -19
each R3A and R3B is independently selected fromthe group consisting of H
and -(Cl-C6)al kyl; R5 is independently selected fromthe group consisting of
halo, -OH, -CF3, and -0-(Cl-C6)alkyl; 5 Rl1l is selected fromthe group
consi sting of (CG 012) aryl, substitut ed -(C6-Cl2)aryl,

C6- C12) het bst 12) het ' id
G o L BRI
subst it ut g84 (wl.tdg);gm or nore haI o, - C]—I or -0-(C1-0C6)al kyl groups;

m sOorl; 10 nisoorl’;and oisO In yet anot her enbodi nent of th
conpounds of f%rlﬁﬂm@enendmﬂy %‘@@Péé@%ﬁ%ﬂiﬁ%ﬁ@"ﬁﬁ%%@@q'Qm& of

-(Co-C12) %%Y and
-(Co-Co) a kylen ( ) cycl oal kyl ene- (Co- C6) al kyl ene-C(O-Y; 15 Y is
sel ecbed fromR esgeleuﬁeddmmitmgnmgp@bnsshngao(-IRG;-ICd)Rau.rsupszﬁt)Jted SI12/>(R)r

(R1 0)P -(Cs-C1z)aryl, -(Cs-C12)heteroaryl, and substituted -(Ce-C1z)heteroaryl, wherein
said substituted -(Cs-C+2)aryl and substituted -{(Cg-C12)heteroaryl are substituted
with one or more halo, -CF3;, —OH, or —-O-(C-Cg)alkyl groups;

misQor1;
10 nisOor1;and
oisOor1.

In yet another embodiment of the compounds of formula i, R? is selected
from the group consisting of -(Cy-C+z)alkylene-C(O)-Y and
-{Co-Ce)alkylene-(Cs-Cs)cycloalkylene-(Cq-Ce)alkylene-C(O)-Y;

15 Y is selected from the group consisting of:

(R®),
8 (RB), (R
R b ;5\ ~ /\/ ' séf: NI:\ﬁ\ (R10)
N \l P
N " @
(C) (d) ' :

:j\ /(CHz)nz N’R N’R
S—N(CHZCH,OH), |, ‘771 and "71

(Ra)r (i)

each R® of (R®); is independently selected from the group consisting of H,
-OH, -(C4-Cg)alkyl, -O-(C1-Cg)alkyl, -N(Rg)z, -(C+-Cg)acyl, and ~(C7-Cqs)aroyl; or
20 (R%) together with the ring carbon to which it is shown attached in formula |
defines a carbonyl group, with the proviso that when m is an integer greater than
1, at most one carbonyl group is present in the ring shown in formula [;
each R* and R* is independently selected from the group consisting of H
and (C4-Cg)alkyl;
25 R® is independently selected from the group consisting of halo, -OH, -CF3,
and -0-(C¢-Cg)alkyl;

1407020-1 -20-



~\ NLINRO N (c) (d) (0 (g ~N(Cz)o-z - ~N RO NRO -NCHCH20H2 I/ J Z
, \N andN~ (R6)r (i) (n) (o) each R3 of (R3)2 is independently sel ected
fromthe group consisting of H -OH, -(Cl-C6)alkyl, -O (Cl-C6)alkyl,
-N(R9) 2, -(Cl-C6)acyl, and -(Cr-Cl3)aroyl; or 20 (R3)2 together with the

ring carbon to which it is shown attached in fornula | defines a carbonyl
group, with the proviso that when mis an integer greater than 1, at npst
one carbonyl group is present in the ring shown in fornula |I; each R3A and

R3B is independently selected fromthe group consisting of H and
(C1- Co) al kyl ; . RS 1s independently selected fromthe gr consi sting of
hal o, -OH, - 18 '%4&?9-“6‘?{‘%@%?6‘89»{{%"? ﬁ’@ﬁ?BEGQESIg@g ?{8131' 'gﬂ'iﬁ)’ndependently
sel ect ed {(CQOe}dNey],FONR-CHAIRYISHTHT HlkyHisubéituted-with a AR Yroup, and -
-O(C,-Oeé | k Fmej-(c emcgpc%l kgll (ss,lbsstﬁiit(ﬁt%d wiith a hyg‘)oxgygro%), nd -
o0 6 (G Ch{GyEralit WipiBe proscstyat R 1s rORBor «Cr-crialiy synsitited o) iy
substi t ut\ggh 3 HFbx? Eﬁ,{&;-oxy group; 5 RO is independently selected fromthe
group consi sti 0 . al kél(’ Iand -(C,-Co6)al kyl substituted with a hydroxy
se

group® with t R igindependen ectpd fiogn the groupspasirijng eiidsalkyliardl with a
hydr o I : ' ? ich is also
bonded t o G Ee\dI) SYESHR HRPnIoRPRIER, pinthe ERVIRINEH PRI BT S ©

( Ce- C12) an(@}-Celmlkyb ubstititeld With(20Bydza2y gropb, n¢ 6 @xg ghaipeis drnyled taad

Subst | t Ut AIDPRAIET BT 8, YArdaR o & DEPPERABH i th one o mor e hal b, - CFS.
-OH, or - O (CIR’43 sélsyeddromi B gréup Tonsiktsd 60(CLOR)drilesasstititegonsi sti ng of
het er ocyc| oal kyl :.  m sOor1; . X X
10 (05-012)/aryl, (Cs~Cq2)heteroaryl, and substituted (Cs-C12)heteroaryl, wherein said
substituted (Cs-C12)aryl and substituted (Ce-C12)heteroaryl are substituted with
one or more halo, -CF3, —OH, or —0O-(C1-Cg)alkyl groups;
Z is selected from the group consisting of heterocycloalkyl:
misOor1;
15 nis0or1;and
oisDorl.
In yet another embodiment of the compounds of formuta I, R' is
unsubstituted aryl or aryl substituted with one or more R® groups.
In yet another embodiment of the compounds of formula |, R'is phenyl.
20 In yet another embodiment of the compounds of formula I, R' is phenyl
substituted with one or more R® groups.
In yet another embodiment of the compounds of formula I, R'is phenyl
substituted with one or more halo atoms.
In yet another embodiment of the compounds of formula |, R'is phenyl
25  substituted with one hale atom.
In yet another embodiment of the compounds of formula I, R' is phenyl
substituted with chloro (e.g., p-chlorophenyl).
In yet another embodiment of the compounds of formula |, R' is
unsubstituted heteroaryl (e.g., pyridyl, pyrimidyl, pyridazyl, pyrazyl) or heteroaryl
30  substituted with one or more R® groups.
In yet another embodiment of the compounds of formula |, R? is -C(O)Y,
-(C41-Cs)alkylene-C(O)-Y, -(Cs-Ce)cycloalkylene-C(O)-Y,
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15 nisOorl;and oisOorl. 1In yet another enbodi nent of the conpounds of

formula I, RL is unsubstituted aryl or aryl substituted with one or nore RS
groups. In yet another enbodi ment of the conpounds of forrmula I, Rl is
phenyl. 20 In yet another enbodi ment of the compounds of formula I, Rl is
phenyl substituted with one or nore R5 groups. In yet another enbodi nent of
the conmpounds of fornmula I, RL is phenyl substituted with one or nore halo
atons. In yet another enbodi ment of the compounds of fornula I, R is phenyl

25 substituted with one halo atom In yet another enbodi ment of the
corrpounds f Jfornmul stituted with chloro (e.g.,

p-chi orop ?19]5)) c'Pﬂ@'@Pegﬁb'@i%Z?%’og érgﬁt bt the conpounds of fornmula I, RL
I's unsubgCi-Cy Iérréf—@;;@d)dg}clc{aﬁk}mene—(ﬁﬁl’-@é}alkyleﬁwc((D)dé’| pyridazyl, pyrazyl)

or heteroaryl tituted with_one or nore rcia(E)s .l n yet another

enbodi nent of Fﬂl@t E BLPD ° %pﬁ{nedcqmpq@qssof
Cl-Co - 1 -21
-( )al 6 Wﬁl@é@ibﬁe C(gff ﬁ%fé{@&@flﬂlk@l&ﬁe%@b&%lkﬁé@@w) ¥.-

- (C3- C6) cyc ene-
1- C6) &l kyl ene oastamtbgtembodlmnénétme@ormtwdﬁw étar@ntdaédi i¥. In yet another

e?bcgd'%”fgé Cnga%}@? O, Cg%gmhefé’(w‘# 8r Lycidfopyiene-C(O)-Y.

- (C3-C6) cycl odhlyet amﬂhemmﬁﬁdlaid(ﬂbéﬂe@(rﬁp)eunds df formulad, Rfist her enbodi nent
or cyel oprBRrendste Bt getvementer e ment of the comounds of
formul a I R2 Ihfyet ancthepeppydiaient ofFthedmpolires ofy@dnﬂna oA ien8®YD) - Y. I n yet
“CAT8h) PRl sl B erbe i 0 © 0 10

-(C3-Cg)cycloalkylene-(C4-Cg)alkylene-S(O)-Y, or
-(C+-Cs)alkylene-(C3-Cg)cycloalkylene-(C4-Ce)alkylene-S(O)-Y.

In yet another embodiment of the compounds of formula |, R? is
-(Cs-Ce)cycloalkylene-S(0O)-Y or -(C3-Cg)cycloalkylene-(C1-Cg)alkylene-S(0)-Y.

15 In yet another embodiment of the compounds of formula |, R? is
-cyclopropylene-(C4-Cg)alkylene-S(0)-Y or -cyclopropylene-S(O)-Y.

In yet another embodiment of the compounds of formula I, R? is
-cyclopropylene-CH2-S(0)-Y or -cyclopropytene-S(0)-Y.
In yet another embodiment of the compounds of formuia I, R’ is -S(0y)Y,

20 -(Cs-Celalkylene-S(0,)-Y, -(Cs-Cs)cycloalkylene~-S(0,)-Y,
-{C3-Cg)cycloalkylene-(C4-Cg)alkylene-S{0,)-Y, or
-(C4-Cs)alkylene-(Cs-Cg)cycloalkylene-(C-Cg)alkylene-S(O2)-Y.

In yet another embodiment of the compounds of formula |, R? is
-(Cs-Cs)cycloalkylene-S(0,)-Y or -(Cs-Cg)cycloalkylene-(C1-Ceg)alkylene-S(0s)-Y.

25 In yet another embodiment of the compounds of formula |, R? is
-cyclopropylene-(C+-Cg)alkylene-S(0.)-Y or -cyclopropylene-S(Oz)-Y.

In yet another embodiment of the compounds of formula I, R? is
cyclopropylene-CHz-S(02)-Y or -cyclopropylene-S(0,)-Y.
In yet another embodiment of the compounds of formula |, each R® of (R3)2

30 isindependently H, -OH, -NHz, -NH(SO,)-alkyl, -NH(SO,)-aryl, -(C>-Cs}acyl (e.g.,
acetyl), or (C;-Cq3)aroyl (e.g., benzoyl).

In yet another embodiment of the compounds of formula {, each R® of (R%)
is H.
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- (C3-C6) cycl oal kyl ene- (C1- C6) al kyl ene-S(O -Y, or -(C

1- C6) al kyl ene- (C3- C6) cycl oal kyl ene- (C1- C6) al kyl ene-S(O -Y. In yet another
enbodi ment of the conmpounds of fornmula |, R2 is

-(C3-Co6) cycl oal kyl ene-S(O -Y or

- (C3-C6) cycl oal kyl ene- (C1-C6) al kyl ene-S(O -Y. 15 In yet another enbodi nent
of the conpounds of fornmula I, R2 is -cycl opropyl ene-(Cl-C6) al kyl ene-S(O)-Y
or -cyclopropylene-S(O-Y. In yet another enbodi nent of the conpounds of
formula I, R2is -cyclopropylene-CH2-S(O)-Y or -cycl opropyl ene- S(O) Y. In

RS T R R T Y (A
- (C3- C6) cwith & Hiyd avBoh ¢4 whithat Is&éh%m-a‘i(d&ﬁbd h fdeula | defines a carbonyl

- (C1-Co) al kyl ene- iCB C6) cycl oal kyl ene- (C )a | kg@nene S(02) - In yet
anot her  e8194Ri Witk theoprovise tB@JtrPﬁ'ﬁﬁm’éI‘s's@ﬂ'WGﬂﬁ{lg@aFef il sat most 0"3

C3-C6
ECS CGg EE&FS@I:@& p?% )a k e%heow |612f)ormuIaI25 In yet _.anot her enbodi nent
of thé corrpouriaalebﬂnoﬂjenemommm oIfﬂwecqmpmmdspyfIfemuled:ﬂR‘})a)tag«tpeEne S(02) - Y

- I f th ds of
formi a 1 WREA B cbBElo s s By AdtisoReq FERT LT atPios o805 °1
yet anot hgmoupndeditmiertt. of the conpounds of fornula I, each R3 of (R3)2 30
is ind dtI - - NH2, - NH( S02) - al kyl H C6 I
|3, LICPENet Bt i o T B o o NE L e ool 2
of the COR?ﬁ)lﬁmﬁ’d?eﬁéfndéﬁllyTH@(Cq O%ﬁniyl Eé%gofme(t é’thyI B~ ngpwioﬁra ﬂ- 22 In yet

anot her enbodi ment of t'he conpounds or mu t oget with the
ri ng10ar bbuiyk ecirtyh th(Utyl-sn'ﬁﬁB% "&PtRﬁfﬁéd’r I"ﬁx!f br rrul a I defi nes a car bony|

gr Oupé:a:’MbE)h It hlgl)éi Qﬁbﬁeréﬁﬁbdm&}] Scitfipd rfoﬂﬁtflétleé crhWaJnd at nost

one _ oup I's present e ring shown In ornu 51n yet
anot her eRbo@ilrent of the conpounds of formula |, (R3)2 toget her

In yet another embodiment of the compounds of formula I, each R® is
independently halo (e.g., Cl), -CF3, -OH, alkoxy (e.g., methoxy), -OCF3, -CN,
15 -NHa, -C(0)0O-alkyl (e.g., -C(O)O-CHj; or —-C(O)O-CH;CHa), -OC(O)-alkyl (e.g.,
-OC(0)-CHj), -C(0)O-aryl (e.g., -C(O)O-phenyl), -OC(O)-aryl (e.g.,
-OC(O)-phenyl), -C(O)NR®R’ (e.g., -C(O)N{CHs)z), -alkylene-NR°R’(e.g.,
-CH2-N(CHs)2 or -CH,CHz-N(CHa)2), -N(R®)C(O)-alkyl (e.g., -N(CH3)C(O)-CHs or
-NHC(0)-CH3), -N(R®)C(0)-aryl (e.g., -N(CHa)C(O)-phenyl or -NHC(O)-phenyl),
20 -N(R%C(0)-heteroaryl (e.g., -N(CH3)C(O)-pyridyt or -NHC(O)-pyridyl), or
N(ROC(OINR®R’ (e.g., -N(CH3)C(O)N(CHs)z or -NHC(O)N(CHa)2).
In yet another embodiment of the compounds of formula |, Y is selected
from the group consisting of:

R®) (R )r (R8), R
' \ ~ \N/\/ 10
GG
k/”\ ) '”(\ﬁ
R
(d) (f) ’ @) !
;j\N/(CI%z)o-z
g—N(CHZCHZOH)z, and I./\/—Z

25 R (i)
In yet another embodiment of the compounds of formula |, Y is:
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with the ring carbon to which it is showm attached in formula | defines a
carbonyl group, and mis 1. In yet another enbodi nent of the conpounds of
formula I, each R3A and R3B is independently H or (Cl-C6)alkyl (e.g.,

met hyl, ethyl, n-propyl, i-propyl, n- 10 butyl, sec-butyl, t-butyl,
n-pentyl, neo-pentyl or hexyl). In yet another enbodi nent of the conpounds
of formula I, each RBA and R3Bis H In yet another enbodi nent of the
conmpounds of fornula |, each R5 is independently halo (e.g., C), -CF3,

-OH, al koxy (e.g., net hoxy) - CN, 15 -NH2, -C(0)O0-al kyI (e.g
-C(O O CH3 or- C(O) CHZCHB) - kyI (e g( O) C(O)O aryl
(e.g. C(O)Ophe ®0) aryl 5)’! gy "Xl 0 NRRY (6. 0.
-C(O)N(CHS)Z), - eNR6 ! CH2- N( CH3) 2) ,
-N(R6) C(O) - al kyl (e g., CHB or N(R6)C(O) aryl
(e.g., -N(CH3) (O - p or -N - pheny theteroaryl

(e.q. -N(CHS)C(O) py(rcydyl or -NHC?;)) pyrldy (8). or -N((Rﬁ)C(O)NRGR? (e.q.
-N(CHS)C(O)N(CHS or -NHC(D)N( In yet andt her enbodi fent of the
conpounds of forgrul a IR®Y is sel ecteed f( qmthe group consisting of: (R8)r

(R6)r (R)r \N~/ ~N/\ /| ( P v 5 1IN N (¢) (d) (t) (g)
/ (CH2) 0. 2 N( , an®'t) r{iﬁ(%)r (i) ri\xle't( é‘mt her
mul.a |

enbodi nent of the n,ds- of for (R'Y4G702 .3 (Re)r ~
(Rr ~ (R)r = (R)T 4 [

| (h) ‘\) RO

(R®)r (R'9), (R8),
Q-0 =Y
() ,or (k) ;
ris 2,
5 one R® is —(C1-Cg)alkyl, and the second R® is -O-(C-Cg)alkyl, and the two

R® groups, together with the ring carbon atoms to which they are attached, form a
polycyclic ring structure,
In yet another embodiment of the compounds of formula |, Y is:

s /(RB)r ~ /(Ra)r /(R")r re_g /(Ra)r
ss'\N — N SN \N/\
U I\J K/l K/WN“RQ

: e (f) ,

;f (Ra)r (RB),.
\N/\/ (R19), AJS{“N/\/ ~., .~ (CH2)o-2
AL G UL i
@) U NA/ /\/
9 & L/ O R%)

10 (c) , (d)

(R®); (R19 (RB),
RYSEARy
) , or (k) ;

ris 2;
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IN, R(c) (d) (e) , (0 (R)r (RB)r AIN-II (Rio) A
N~/ (CHz)o-z L 1 UNP (Rlo)P[ J, Z(g) (h) (R8)r O R8)r (RIO)P R8)r ~NV
~NWV1 @ , or (k) r is 2; 5 one RBis -(Cl-Ce)al kyl, and the second R8

is -O(Cl-Ce)al kyl, and the two Re groups, together with the ring carbon

atons to which they are attached, forma polycyclic ring structure. In yet
anot her enbodi nent of the conpounds of formula I, Yis: .S (R)r ~(R)r ~
(RB)r ~(Re)r NN /Of NI ~/ 1l I'IN"Rs 10 (c) (d) (e) (f) (R8)r (c'C
(R8)r /INNR1O) i(CHz)0-z U~/ P(Rio)p NZ \v/~~ N/ 1/J3 (g) (h) v (R)r (i)

N7 R8) (RL0) R RRE 1D c2hefalidy, the sScdiia REREE Loaafkyl, both R® groups
are bonded to the same ring carbon atom, and together with the ring carbon atom

NV NUN N s ~/ IIO
P

to which they are attached, the two R® groups define a spirocyclic ring.
In yet another embodiment of the compounds of formula |, Y is:

'77/'0/\/ "77/@ ‘%/O/ z/DMOH,

HaCup o~ OH G o~
SRV SARNS)

o o OH
o S )‘O“ Lv
‘%’Q ,vO ,Ov” s D

OH

LD«AOH ‘ZL_LN@N/\/OH
' , . or -N(CH2CH,OH)z.

In yet another embodiment of the compounds of formula |, R® and R’ are
10  independently selected from the group consisting of H, methyl, ethyl,
hydroxyethyl, -(C3-Cg)cycloalkyl, -aryl(C4-Cg)alkyl, 4-pyridyimethyl,

(R (RY,
HOL,
() (b)

In yet another embodiment of the compounds of formula |, R®is H, -OH,
methyl, methoxy, ethoxy, -C(0)}O-CH3, -C(O)O-CH,CHj; or -(C4-Ce)alkyl
15  substituted with 1 to 4 —OH groups.
In yet another embodiment of the compounds of formula I, R® is H, methyl,
methoxy, hydroxyethy! or hydroxymethyl.
In yet another embodiment of the compounds of formula 1, ris 2 and R®is
—OH and -C(0)0-(C4-Cg)alkyl.
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one R8 is -(C-C6)al kyl, the second R8 is -O (G -Ce)al kyl, both R8 groups
are bonded to the sane ring carbon atom and together with the ring carbon
atom to which they are attached, the two R8 groups define a spirocyclic
ring. In yet another enbodi nment of the conmpounds of forrmula I, Yis: */N
OOHNNNOH r:>P/NF3C'VN~OHHCLNH VN '~ YN -OH , 0O0ICH3 OH
H3C'L rNN\CH3 NNJ ON'NCHLND OHOHNNOH ~N-, or-N(CHzCHzOH)z. In
yet anot her enbodi nent of the conpounds of formula I, R6 and R7 are 10

i ndependent|ly selected fromthe group consisting of H nethyl, ethyl,

(k) " PrL T 9%51%%%%8&% ook Bl D R ()
conpounds-@f dnartydr @Yh—,etm [ s H -OH nethyl, net hoxy, et hoxy, -C(O O CH3,
-C(O O CH2CH3 or - C6) al k 15 substituted with 1 t 43 O—Igroups
In yet another embo |ment of the compounds of formula I
hydroxymethyl and Z is N-morpholinyl.
5 In yet another embodiment of the compounds of formula I, R®is H and R®
is hydroxyethyt.
In yet another embodiment of the compounds of formula I, R®is H and R®
is methyl.
In yet another embodiment of the compounds of formula |, at least one R®
10 is methyl and R? is hydroxyethyl.
in yet another embodiment of the compounds of formula |, at least one R®
is methyl and R® is methy!.
In yet another embodiment of the compounds of formula |, at least one R®
is methyl and R® is H.

15 In yet another embodiment of the compounds of formula |, R? is H,
-(C1-Cg)alkyl (e.g., methyl), -(C+-Cs)alkyl substituted with 1 to 4 -OH groups (e.g.,
-{CHz)20H), -(C4-Cs)alkyl-O-(C4-Cg)alkyl-OH (e.g., 2-(2-hydroxyethoxy)ethyl),
(Ca-Ca)cycloalkyl, or heteroaryl, with the proviso that R® is not hydroxymethyl.

In yet another embodiment of the compounds of formula |, R? is H, methyl,

20  cyclohexyl, 2-pyridyl, 2-hydroxyethyl or 2-(2-hydroxyethoxy)ethyl.

In yet another embodiment of the compounds of formula |, R is H or
-(C-Ceg)alkyl.

In yet another embodiment of the compounds of formula |, R"® is H or
methyl.

25 In yet another embodiment of the compounds of formula |, R"is H.

In yet another embodiment of the compounds of formula |, R'! is selected
from the group consisting of -(C¢-Ce)alky! (e.g., methyl or ethyl), (Cs-Cs)-cycloalkyl
(e.g., cyclopropyl), aryl (e.g., phenyl), aryl{C4-Cg)alkyl (e.g., benzyl or
-(CHa)2phenyl) and -{C-Cg)alkoxyalkyl (e.g., -CH2OCH3).

30 In stili another embodiment, the compounds of formula | are represented
by the following structural formulae:
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In yet anot her enbodi ment of the conpounds of formula I, R8 is H, nethyl,
nmet hoxy, hydroxyethyl or hydroxynethyl. In yet another enbodi nent of the
conmpounds of formula I, r is 2 and RBis -OH and -C(O O (C1-Ce)al kyl.
1407020-1 -25 In yet another enbodi nent of the conpounds of formula I, r is
2 and RB is -OH and hydroxynethyl. In yet another enbodi ment of the
conpounds of formula I, R8 is hydroxynethyl and Z is N-norpholinyl. 5 In

yet anot her enbodi nent of the conpounds of formula |, RBis Hand RO is
hydroxyethyl. In yet another enbodi nent of the conpounds of fornula I, R8 is
Hand RO is nethyl. In yet another enbodi nent of the col unds of fornmula

|, at least one R8 1P is nethyl and R8Hi s hydroxyet hyb:
enbodi nent of thﬁﬂco oquﬁ of forgjgul all, ﬁ@ Ieas&vone R8
is nethyl. In yet ofi enbodi T € conpoun 0
one R8 is nethyl d is H 15 | et,|anot her e [

of formula I, b 3Al 14 5
substituted w ﬁ)zl tol 4 g?’@roups (e E ® %ﬁl&ﬁaz)lﬁlé% !

- (C1- C6) al kyl - O (CE=EBT I kyl - OH (e. PTIFQ 2- hydroxy *m?xﬁet hyl ),
(C3-C8)cycl oal kyl, orrlhet eroaryl, V\ntth he proyi so thaR'R9 is not

hydr oxynmet hyl . I n yet another enbodl ment of the conpounds of formula I, RO
is H nmethyl, 20 cyclohexyl, 2-pyridyl, 2-hydroxyethyl or

2- (2- hydr oxyet hoxypet h ikyl In yet ap th@pwerrbodl nment @£ tlxe conpounds of
formula I, R10O is HWF -(Cl-C6)alk I'n yet anot her ftbodi nent of the

conpounds of forgmulall, R0 is Hror .mettp{yzl. R R2

yet anot her
Rizs met hyl and R9
ormula I, at |east
t of the conpounds

(RE) ONT RM), R, ONT TR, (R ONT R,
0=8=0 0=8=0 0=8=0
I I |
R’ , R , or R?
In still another embodiment, the compounds of formula | are represented

5 by the following structural formulae:
alkyl

T XA A

N R2 R11 N R2 R11
|
—S 0 0=8=0 0=
| |
R . R! , R! , or

In still another embodiment, the compounds of formula | are selected from

10  the group consisting of:
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25 In yet another enbodi ment of the conpounds of fornmula I, R1IO is H In yet
anot her enbodi nent of the conpounds of fornmula |, R11 is selected fromthe
group consisting of -(Cl-Cg)al kyl (e.g., nethyl or ethyl),
(C3-C8)-cycl oal kyl (e.g., cyclopropyl), aryl (e.g., phenyl),
aryl (Cl- C6) al kyl (e.g., benzyl or -(CH2)2phenyl) and -(Cl-C8)al koxyal kyl
(e.g., -CH2OCH3). 30 In still another enbodi nent, the conpounds of fornula I
are represented by the follow ng structural fornulae: 1407020-1 -26 O OH 0O
_.alkyl RRR RR2Z RR2 (R3s)2 o Nn (R3BB)2 Nn (R3A)2 (R3B)2 0o Nn (R3A)2 |
| X OSSO O0SSFOCS=OR RL R Oalkyl Oaryl R RO Re RR R®" RR RNR2
(R3s)2 o Nn (R3A).2 (R3e)2 o.N A2 (R3s)2 0 Nn (R3A)2 O=S=0 O=S=0

F nstillfa oumds of formula I
\ I OH 0,alkyl R 1 N
RO RO RO 0 alkyl

are repres
AR R N
0 aryl HN \N.R

o] ,
9
Do+ (ry
'f OH N
SO, 0 $0, ©
F [ ] F [ ]
Cl , Cl ,

m
N—Z
O
-
ul
Nz
O
%)
s
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R~NR R~-NRR NARR NARIT I I I 0=5=0 0=5=0 0=S=0 0=5=0 R~
R R, or RL In still another enbodi nent, the conpounds of fornula | are
selected from 10 the group consisting of: 1407020-1 -27 rN,A\/OH F\ N N-J
FNNoS®20S®2 O FF GO N NNOHFNNOS®2 s2 OF a4 C F\ NNF
NN/ SO "OH102 F C A O0c20/ p2 F\ ~\ 1 C O 1407020-1 -28 O
0 F

T
N—=
O
[,
" ‘t\[z)
m
N—2Z
Q
~n
(5
Z)

o OH OH
F N N N N
éOZ éoZ
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1407020-1 -29 F\ NIl S Nv F\ NI SNOH SOz O / S02 02 C r/~1 JN
S F

I
/CH3 F\ NSANv F\ ~N 021 Oz [/ S02/ SOZ F C G 0 HNNNF\ NN
S02 s/ S0202 FF\ QA G NaryOHFIFNN / 0-5=00 0-3-000 FFC
Cl  1407020-1 -30 OHO/ OHOH FN\N NFNN / 0So 01/ 03=00
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F\V I FA C OHN3 OHNa NNN'ri O- 05=00 s =0 - F 90O= F cl
~OH f3 NN-" 0-5=0r 00=S=Oyo C Cl H OJIL7Ch NNH 0=5=
cl Cl 1407020-1 - 31 N~ /OHfl N~tt/NJ 0-5-00 OH0=5=0 '" O
OH
0=s=0 0 OH 0=8=0 o]
cl , cl ,
NH
‘JO% N /\/OH
STVRY N, T
0=5=0 0 |
0=8=0 s}

Cl

) cl 1

A
e e
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NOH/ NiCTf N-LN I/~ 11 N 050 0 C cI ~CHrJNl 7NNI r~y O
0O Sssoo0o aa ~AoHJIr |l zOH N--r" I\ /~In"1~*~7/N N 0=5-0 O
cl cl 1407020-1 -32 NHNOHO0=S=0 0 0-SS0 0 C C OHN' v OH
N NVAN\7 ~~N 0 0=b-=00

Cl ) cl ]

e O’O

cl , Cl ,
OH OH
D’VOH N
N N OH
I I
0=s=0 0 0=8=0 0
¢l , Ct , and
OH

Cl
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Cccl OHOH \ _ ~fIN""OOH N4 0=5-0 00=5-00¢cl cIl , and OH0 IV ANN

O5-00 C 5 1407020-1 -33 or stereoi soners, pharmaceutically acceptable

salts, solvates, and/or esters thereof. In still another enbodi nent, the
conpounds of Fornmula (1) are selected fromthe group consisting of: N/ CH
f~Nor / S02 Qa/ 025¢ci , ~cl F\o,..\N..,., NO F\~ ...,..\/".4, N

11 O S02 S22 HF G A [ S02/ O F F d

or stereoisomers, pharmaceutically acceptable salts, solvates, and/or
esters thereof.
In still another embodiment, the compounds of Formula (1) are selected

9

from the group consisting of:
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=50 0 0=8=0 0 01 01 OHN v OH OHflI"NJ
=0 '~ 01 01 1407020-1 -39 OH OH OOOHO N
N\\\"0o,, NOHci ci , and OHdnr JO 011 0=5=0 0 C or pharmaceutically
acceptabl e salts, solvates, and/or esters thereof. Each reference to

noi eti es preceded by an index, e.g., "mnoieties", refers 5 to the noieties
quantified by that index. Thus, for exanple, the term"mnoieties" refers
to the noieties whose quantity is indicated by the index "ni.

cl cl Hr I\/ Qi 1001HDO
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cl : cl ,
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As used above, and throughout the specification, the follow ng terns,

unl ess otherw se indicated, shall be understood to have the foll ow ng

meani ngs: 10 "AcOH' neans acetic acid. "BOP" neans

benzotri azol - 1-yl oxy-tri s(di met hyl am no) - phosphoni um hexaf | uor ophosphat e.

"cat." means a catalytic amount. "Cp" neans cycl opentadienyl. 15 "DCE"

means di chl oroet hane "DCM' neans di chl or omet hane. "Dl BAL" neans

di i sobutyl al um num hydride. "EDCI" neans

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl oride. 1407020-1 -40

"Et" neans ethyl,, "H3O4" means aqueous acid. "HATU' neans

O (7-azabenzotrizazol -1-yl)-N, N, N, M tetraget hyl uroni um _ hexaf | uorophosphate.
ans |ithium al um num

5 "HOBT" neans ydroxybenzqtri azol e h te. "LAH'
hydride. "LDAl megns |ithifm ] '&Ppr opy| am ge. " MCPB
e ‘N

m chl or oper Q¥ Q) i eN nmeags Y, 0 gns
met hanesqu\nyl li’chl N d " NMM' ne%ﬁg N-’]’ret ﬁmhol i ne rrg"t- Bu" neans
tert-butyl? "&FSoweans enyl. "TBSCl" omgme 4€rt obut yl di bet hyl sil vyl

chloride. 15 "TBSOTf neans tert-butyldinefhylsilyltrifluromethanesulfonate.
"TBS" neans t | di met hyl silyl.

Cl ,and

o O
x

(\O
;; |
0=s8==0 0

Cl
or pharmaceutically acceptable salts, solvates, and/or esters thereof.

Each reference to moieties preceded by an index, e.g., “m moieties”, refers
5 to the moieties quantified by that index. Thus, for example, the term “m moieties’
refers to the moieties whose quantity is indicated by the index “m”.
As used above, and throughout the specification, the following terms,
unless otherwise indicated, shall be understood to have the following meanings:

10 “AcOH” means acetic acid.
“‘BOP” means benzotriazol-1-yloxy-tris(dimethylamino)-phosphonium
hexafluorophosphate.
“cat.” means a catalytic amount,
“Cp” means cyclopentadienyl.
15 “DCE” means dichloroethane
“DCM” means dichloromethane.
“DIBAL” means diisobutylaluminum hydride.
“‘EDCI" means 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride,
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"TBAF" means tetrabutylamoniumfluoride. H3Q /Q /Cp /AN /Ti\ 1-13C C
Cp "Tebbe reagent” neans H2 "TEMPO' neans
2,2,6,6-tetramet hyl - 1- pi peridinyloxy, free radical. 20 "Tf' nmeans
trifluoromethylsul fonyl. "THF" neans tetrahydrofuran. "TLC' nmeans thin | ayer
chromat ography. "Ts" neans toluene sulfonyl (also referred to as "tosyl").
"Patient" includes both human and animals. 25 "Mammal " neans humans and

ot her mammal i an ani mals. The term "substituted" nmeans that one or nore
hydrogens on the designated atomis replaced with a selection fromthe

I ndi cat ed grouﬁ“éﬁ%ﬁ{éﬂﬁ% that the designated atom s nornmal val ency under
the existing c P S S is not exceeded, and that the substitution
results in a sHaOeneMPMUrbus@ehi nati ons 30 of substituents and/ or

vari abl es are gernissible only if such combinations result in  1407020-1 -41

st abl e conpoundATUsneans{Bi(&-agabenzatipzobi -yl AbNeNstetrameaihduropyimeant a

conpound ﬁéi?ﬂuér% ﬁHéeﬁHa?éently robust to survive isolation to a useful degree
of purity romg reaction mxture, and fornulation into an efficacious
t her apeut i ¢ adBRBT Thearset-hydropybenzatriazoleuysrateut ed” neans opti onal

substitution w §hs I , radicals or noieties. The term
"isol ated" or%ﬂ %%Paﬁ@ﬁ@%ﬁﬁﬁﬁ@@%mound refers to the physical
state of sai d“CDApmeats diftien dlisopropylaniidé.ed from a synthetic process or
natural source cﬁfﬁnbi nation,thereof The term"purified" or "in purified
form' for a CM%BD dneaRSMechioropREYPeRzdic,ACid at e of said compound after
bei ng obt ai nedl\lﬂe@)rﬁéafh@nﬁetﬁrlfi fication process or processes described herein

or well known to the skilled artisan, in sufficient purity to be
char 38t eri zabl'Msg¥' raenramethagesrijanyt ghloride.

“NMM” means N-methylmorpholine.
“t-Bu” means tert-butyl.
“‘Ph” means phenyl.
“TBSCI” means tert-butyldimethylsilyl chloride.
15 “TBSOTF means tert-butyldimethylsilyltrifluromethanesulfonate.
“TBS” means t-butyldimethylsityl.
“TBAF” means tetrabutylammonium fluoride.

H3C\AI/Cl\Ti/Cp
H3C/ \C/ \Cp
“Tebbe reagent” means Ha
“TEMPQO” means 2,2,6,6-tetramethyl-1-piperidinyloxy, free radical.
20 “Tf' means trifluoromethylsulfonyl.

“THF” means tetrahydrofuran.

“TLC" means thin layer chromatography.

“Ts” means toluene sulfonyl (also referred to as “tosyl”).

"Patient" includes both human and animals.

25 “Mammal” means humans and other mammalian animals.

The term “substituted” means that one or more hydrogens on the
designated atom is replaced with a selection from the indicated group, provided
that the designated atom’s normal valency under the existing circumstances is not
exceeded, and that the substitution results in a stable compound. Combinations

30  of substituents and/or variables are permissible only if such combinations result in
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t echni ques descri bed herein or well known to the skilled artisan. The term
"conprising" as used in this specification nmeans "consisting at |east in
part or. Wen interpreting each statenment in this specification that 15

i ncludes the term"conprising", features other than that or those prefaced
by the termmay also be present. Related terns such as "conprise" and
"conprises" are to be interpreted in the sane manner. "Alkyl" nmeans an

al i phati c hydrocarbon group which nay be straight or branched and
conprising about 1 to about 20 carbon atons in the chain. 20 Preferred al kyl

or of or r ocrtae ppBRthas. B s barkRofifd WO R ORI . I Che chai .

Br anched coespraindithéat |sIseffmrenlﬂprr@bdsd)t@sumlvbyi;olgtimutmsa asefll wgrerebhpurityet hyl or

propyl, are attached to a |linea Lowes al k rreas a group
v no J0A pacBromit Ssaed FEbwRNEhinG it PRehls frelaic AR be ot rai oht
or branched. Zﬁe'libﬁ‘nt‘@ﬁtlﬁnaﬂwbﬁﬁsmmw’dn\éhhy bptioAREbstREtor \h’rﬂh #le<yl group nmay
be substituted by one nore substituents which nay be the sane or

di f f e? entSpesiied 95‘?}!1%& HCU‘@{? opE%iRfies; ndependent |y sel ected fromthe group
consi sting of mltgrmafsblélted""l‘fryin |561¥fe|d% riﬁ'yfora ndr}iéggrg’fd’theal koxy,

al kyl thio, amno, -NH(alkyl), -NH(cycl oa , carboxy,

-C(O O al ptwslcah%tate&feaal@cqmpmd aften helm@soigéeq)frem a)syrstbembnoeeeﬁ @yl 30
o pentyl TPt cofibiRétion Hetpathe Lp e o Bited fyrisaf
cycl opr oprycmmpduyrid reférAlwmphysmmatanf said mba'tpound)aﬂleobamgmhtagnwp

cont at | east..one carbon-carbaon be straight
nc B 2 RATREPBi905SY B5MoBRTAscIeng ot Pred POWa B & T bon' at ome
ln the cmdﬂad drtidre i Sukficieleputity tcgb@upsrahferﬁaalbcuytstandardealnamncéiz car bon
d . nore preferabl t 2 to about 6 carbon atons in

at ons mt%chaln °HE ﬁ
t he chai HeCciHauRs depcHRed detain pr wel kppw artfisaly| groups such as
met hyl, ethyl The teff Podmpridiify"alst ean thi€ saebﬁéh'?ti%rn rﬁé#ﬂ‘ﬁ@on@sﬁﬁ@hﬂ " Lower

al kenyl means about 2 to about 6 carbon atons in the chain which my be
strai ght leastin gacied. Whae interpreting @aah statemerd i Byis specification thatt t he

15  includes the term “comprising”, features other than that or those prefaced by the
term may also be present. Related terms such as “comprise” and “comprises” are
to be interpreted in the same manner.

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain.

20  Preferred alkyl groups contain about 1 to about 12 carbon atoms in the chain.
More preferred alkyl groups contain about 1 to about 6 carbon atoms in the chain.
Branched means that one or more lower alkyl groups such as methyl, ethyl or
propyl, are attached to a linear alkyl chain. "Lower alkyl" means a group having
about 1 to about 6 carbon atoms in the chain which may be straight or branched.

25  The term "substituted alkyl" means that the alkyl group may be substituted by one
or more substituents which may be the same or different, each substituent being
independently selected from the group consisting of halo, alkyl, aryl, cycloalkyl,
cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkyl), -NH{cycloalkyl}, -N(alkyl)2,
carboxy, —C(0)O-alkyl and —S(alkyl). Non-limiting examples of suitable alkyl

30  groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyl,
nonyl, decyl, flucromethyl, trifluoromethyl and cyclopropyimethyl .

"Alkenyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched and
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al kenyl group may be substituted by one or nore substituents which nmay be
the sanme or different, each substituent being independently selected from
the group consisting of halo, alkyl. aryl, cycloal kyl, cyano, al koxy and
-S(al kyl). Non-limting 10 exanpl es of suitable al kenyl groups include

et henyl, propenyl, n-butenyl, 3-nethylbut-2-enyl, n-pentenyl, octenyl and
decenyl . "Al kynyl" neans an aliphatic hydrocarbon group containing at | east
one carbon-carbon triple bond and which may be straight or branched and
conprising about 2 to about 15 carbon atonms in the chain. Preferred al kynyl

O or DY b e Sy 2 G BRRPS cahon B0 B Eif. BT aRenitnd TS
t hat ﬁng girgupmrnlaﬁé abeut 2ailol<atiou(t: gg:ngnmrsaxomsan thi&t:ﬂradh,, ared im;e gll')eéeuxteblyylt . lelr3 gUt
o carbon 3 8 EAbOR aifmat the ohae Brapgsar teand BTl O0RdE M. || ot ng

exanpl es ieiveswkylad?b@p@émd rrﬁt Peﬁhjrl'i!ﬁ'p |?é}ee&tbumd to PNiRERAIkenyp- but ynyl,
3- et hyl but yn n-pent ynyl, ¢ he term "substituted alkynyl"
éﬂﬁqq

means® tha&hadmy'L@Wﬂ&ﬂ!?‘P")@ megnmpow \Raskehgtogeinghe chanaviiebsi i t uent s
whi ch mmay, Qg bk frakfhiBr Bfandhéd efl‘?é’feng?‘@ﬁ%@#ﬁ&%‘lﬁe‘ﬁ?ﬂ%éﬂs at litheF’e“de“t ly

sel ect ed m t he “™group consistin and cycl oal kyl Al kyl ene"
means a calkenwwwpahagbelspbsuuumdrmmngxorr raorey sibshifuenthiwbichgeay betheat om from

e uay e B R et edth RSt BREN g MfknehBEAN I8 RR 1B arBUS Y, 1)
P by | enerdie sting of eid; By We"%’é"“aas"wg?a'nm Fkxydnt ﬁ‘awmﬁﬁﬁtin&t ed with
one 30° et Fnie BESTaBR Akeiyl Shsurtrincide m%w!%newgem “hel nde” 30
- CH( CH) -, 3-nidtRbilitenyl, ﬁ-tpentenﬁrbbtengsmaeml abbreviated "Ar") means an

aromatic nonogyclic or nultic C|IC ring system conpri si about 6 to about

14 carbon at om&Kypylemgangiap aliphatie Bdrpﬁa@ﬁﬁtﬂroqﬂ)c‘?fﬁ?@m %ﬁ%’ﬁ%t ONPhe aryl
group Carba%or?—@én‘b%ﬂ%hﬁl& b%'ﬁasatddt\k'ﬁ@l‘ii malﬂgg &?Q?H{ dr‘lﬁaﬁ\éﬁe@ aHifcéthpridihg ' NQ

system substituents” which nay be the sanme o f erent
about 2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have
15  about 2 to about 12 carbon atoms in the chain, and more preferably about 2 to
about 4 carbon atoms in the chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propyl, are attached to a linear alkynyl chain.
"Lower alkynyl" means about 2 to about 6 carbon atoms in the chain which may
be straight or branched. Non-limiting examples of suitable alkynyl groups include
20  ethynyl, propynyl, 2-butynyl, 3-methylbutynyl, n-pentynyl, and decynyl. The term
"substituted alkynyl" means that the alkynyl group may be substituted by one or
more substituents which may be the same or different, each substituent being
independently selected from the group consisting of alkyl, aryl and cycloalkyl.
“‘Alkylene” means a difunctional group obtained by removal of a hydrogen
25  atom from an alkyl group that is defined above. Non-limiting examples of alkylene
include methylene (i.e., -CHz-), ethylene (i.e., -CH2-CH2- or —-CH(CH3)-) and
propylene {i.e., -CHz-CH>-CHs-, -CH(CH2-CHj3)-, or ~CH»-CH(CHs)-).
“Alkylene(OH)” means an alkylene as defined above, that is substituted
with one or more —OH groups. Non-limiting examples of alkylene(OH) include
30 -CH(OHY)-, -CH2CH{OH)-, etc.
"Aryl" (sometimes abbreviated “Ar") means an aromatic monocyclic or
multicyclic ring system comprising about 6 to about 14 carbon atoms, preferably
about 6 to about 10 carbon atoms. The aryl group ¢an be optionally substituted
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and are as defined herein. Non-limting exanples of suitable aryl groups

i ncl ude phenyl and naphthyl. "Heteroaryl" nmeans an aromati c nonocyclic or
mul ticyclic ring system 5 conprising about 5 to about 14 ring atons,
preferably about 5 to about 10 ring atons, in which one or nore of the ring
atons is an el enent other than carbon, for exanple nitrogen, oxygen or

sul fur, alone or in conbination. Preferred heteroaryls contain about 5 to
about 6 ring atons. The "heteroaryl" can be optionally substituted by one
or nore "ring system substituents” which may be the 10 sanme or different,

and are as; ' bRl Z f "

het er oar ;‘/\ﬁ'tlﬁigé% Bﬁg}?@ n@ﬁgssyst-[ﬁﬁt gg{'tpealgt Rogrcﬁ)ﬁﬁag[)ettl?é %?(ﬁlgeg d;ﬂ?eréﬁll fur atom
respecti vadare as qheﬂmdmereis. Nonilingtireg examples iof suitgbte atybgroapsandledesr oaryl can
be optional I oxi d| 15 to the corresponding N-oxide. Non-limting exanples

of suitd PEU abe.pag I ncl ude pyridyl, pyrazinyl, furanyl, thiophenyl,

pyrimdinyl, 1$1elté?r@athdéns aﬁawmatmlnmhocm@bﬂhmncyblm ﬁﬁ’g)‘sydtempyr azol yl,
furazanyl pyrrol y zol i azo t hi adi azo Hgd)yram nyI

pyri dazi ngnmprq&unguemt.%?ab Kﬂﬂéqnazthgﬁs B/referaalaza@pytéigf Byt
i m dazo[ 2at3rrm, H\BFHEH ok orWéQi(f Wié@‘ﬁﬁ#"&lomé e é!lbmen%ﬁﬂ'ePMnYéarbon

benzi m dazoly enzot hi e ui nol , 1 mdazolyl, thiophenopyridyl,

qui nazol i fey examnledptmammgﬁmw $ul§w,ralome)pym| eppbinatinrd Lrefeyreddy | |

|squ|noI : 0, onI and the
i ke. 'j‘ qafﬁ?‘*m é*?éaqtrk'}’q? %6°“téﬁ§9§%6@?arﬁé;ﬂe}?'{a§§ﬁ o‘f’ﬁg"‘?‘% whi ch the
aryl and opildnylly ammtlaﬂeqilbg\unemlmo:dé'ﬂng lsbstdm Rrbshhremtsj wehich knalydectbepri se a

| | kyl -l im bl | ud
benzdP" SSAmenEiRipretivend athan fEBOERnThe R dimaa T L b et “not ety
i's througtlhetrrewemhlyﬂootaamﬁnbahathdt at [B2ehs namgahkuky@hwrsuﬁunamm n which the

al kyl and aryl.  are. as revioysly described. Pref ed al kyl aryls conprise a
| owner al kﬁspé?w&[)’ 'Wﬁsgrf't Ql"ﬂ%a%népg?gﬁf’ atomy @@qﬁfwgﬁp% €gr oups

i ncl ude OoﬁtRJnXéIIY oi@id?z@li% tf?é‘ébri@gpbhdlnﬁh@oxiaénﬂohmnﬁ% xdrRflbs BPi ety is

through the ary Cycl oa means a_non-aromati c nono- or rrultlcycl I C
ring syst abimh%t@rﬁmlg iﬂﬁﬂiéﬂa(ﬂdyb pytazinyb furanyl, thiephanyhiryrmidipylef er abl y

abouysS oMW, idGthiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazolyl,
triazolyl, 1,2 4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl,
imidazo[1,2-a]pyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl,
azaindolyl, benzimidazolyl, benzothienyl, quinelinyl, imidazolyl, thiophenopyridyl,
quinazolinyl, thiophenopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl,

20  benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like.

"Aralkyl" (or “arylalkyl”) means an aryl-alkyl- group in which the aryl and
alkyl are as previously described. Preferred aralkyls comprise a lower alkyl group.
Non-fimiting examples of suitable aralkyl groups include benzyl, 2-phenethyl and
naphthalenylmethyl. The bond to the parent moiety is through the atkyl.

25 "Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are as
previously described. Preferred alkylaryls comprise a lower alkyl group. Non-
limiting examples of suitable alkylaryl groups include o-tolyl, p-tolyl and xylyl. The
bond to the parent moiety is through the aryl.

"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system

30  comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring atoms.
The cycloalkyl can be optionally substituted with one or more "ring system
substituents” which may be the same or different, and are as defined above. Non-

1407020-1 -44 -



carbon atons. Preferred cycloal kyl rings contain about 5 to about 7 ring
atons. The cycloal kyl can be optionally substituted with one or nore "ring
system substituents” which may be the sane or different, and are as defined
above. Non- 1407020-1 -44 limting exanples of suitable nonocyclic
cycl oal kyl' s include cycl opropyl, cyclopentyl, cyclohexyl, cycloheptyl and
the like. Non-limting exanples of suitable nmulticyclic cycloal kyls include
1-decalin, norbornyl, adamantyl and the |ike. "Hal o" neans fluoro, chloro,
brono, or iodo groups. Preferred are fluoro, 5 chloro or brono, and nore

f d hl ori ne,
br o ne. - ftfig Efbls AT SuiE fonoc A bl fBLU QBB L 01 "0y v e
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e e o3850 TS e Pebhatd BT,

attached to anHal®¥magéans flioro¢Hloral bromo, OriddiPgrYps SPreférredharef fuorexanpl e,
repl aces &r] avai l abl e hydrogen .on ' the rlng m Ring system substituents
may b8 t heNIQRRI kipma; apE make prefarad ap flugyo; e%é‘?f&ently sel ected fromthe

group consi sti-pg|gfenthieehs fldbiihe, cHiiriieO BFothine, @ﬁélﬂﬁé' Prefeifyd are/l . aral kenyl,
het er oar al kyl , al Kyl het eroaryl, 'het er oar al keny[ , 5 hydroxy, hydroxyalkyl

al koxy, alydripeychlgring RoRIPMIAEANd @ptg/prefﬁmd)arefﬂttqrme angghdorinee ar boxy,

| k b l |,
Bty st ronyl HeRaRE PR AR Ml & Gt RREYHereint S pritole?™
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sel ecte romthe r S| S 0 ara

"Ri ng sysmérﬂr@lﬂé"{q%f‘ ﬁgﬁg g&F H@"&S %S?(Y%%éﬁ?lsﬁ@%‘?r @ﬁ?%"t? elaF g at omsyof
whi ch 1- 2bé1ﬁ? iR pandeithy eidced fr@Htihé@?Quﬁ @or@distﬁfg%f alii@tfyIoREteroaryl,

oa

het er ocycl kyl = or heterocycl oal ken r|n S|nultaneously substltutlng
two ring #alybadeviatyloaalkenyb e?&%ﬁﬂ?ﬁ’ila' %"Pé&fl)he ereafalkenykc| oal kyl or

het eqgcy chRpb)EMYyHroxi ARy, BiRBzy, iaMibky) @ralkoxy, acyl, aroyl, halo, nitro, cyano,
carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, aikylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl,
alkylthio, arylthio, heteroaryithio, aralkylthio, heteroaralkylthio, cycloalkyi,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, Y1Y2N-, Y,Y2zN-alkyl-,

20  Y1Y2NC(O)- and Y1Y2NSO,-, wherein Y1 and Y2 may be the same or different and
are independently selected from the group consisting of hydrogen, alkyl, aryl, and
aralkyl. "Ring system substituent” also means a cyclic ring of 3 to 7 ring atoms of
which 1-2 may be a heteroatom, attached to an aryl, heteroaryl, heterocycloalkyl
or heterocycloalkenyl ring by simultaneously substituting two ring hydrogen atoms

25 on said aryl, heteroaryl, heterocycloalkyl or heterocycloalkenyl ring. Non-limiting
examples include:

ﬁ%
, “550 and the like.
"Cycloalkenyl" means a non-aromatic mone- or multicyclic ring system

comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
30 carbon atoms which contains at least one carbon-carbon double bond. Preferred
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exanpl es include: Z4 and the like. "Cycloal kenyl" means a non-aronatic
nmono- or nulticyclic ring system conprising about 3 to about 10 carbon
atons, preferably about 5 to about 10 30 carbon atons which contains at

| east one carbon-carbon double bond. Preferred 1407020-1 -45 cycl oal kenyl
rings contain about 5 to about 7 ring atonms. The cycl oal kenyl can be
optionally substituted with one or nore "ring system substituents” which may
be the sanme or different, and are as defined above. Non-limting exanples
of suitable nonocyclic cycloal kenyls include cycl opentenyl, cycl ohexenyl, 5

cycl ohept : We-y led QR ; ' ticyclic
cycl oal keﬁ){ﬁaa}lks op'tt‘)%hre%élritéﬁyﬁm'p%? g]r:' %%%F@%?@ﬁlwerggﬁy%ﬁgtﬁg%mt e
nmonocycl i eptianaktysubstiputed evithi ong orgpetecring@ypiens sukptitsnis” Which mayde 10 ri ng

atoms, prgf 54 U A B ] ' e or nore of

t he atorrs&leﬁsrat%ﬁéexrr@%}é@sﬂngﬁ?ﬂ%gﬁaéne@ggﬁgﬁpg'llgtg'gﬂﬁ‘gtwgtn%%pgg? gon, for exanple
ni t r ogen, suitapiEemonocysdlit tycloalaemyle inttudencyclopentengt, icgcdlohexahyhhi ch cont ai ns at

| east _one_car,bon- car ban, daubl e bond. or _carbop-nitrqgen doubl e bond. There
o B adpSRPaNg G0d R K NS ai e BF 2 SuAER uiERe g oysi em

Pref er r edeyifdaikenyy sl rorbd@plehyl i ngs contain about 5 to about 6 ring atoms.
The prefix aza, oxa or thia gefore t he heterocycl oal kenyl root 15 nanme neans

that at |east %W"PPYFQ‘%@J@M@@GQ“%? r@urﬁremaaﬁmﬁmgmrim@ﬂyvqﬁg MPdesent as
a ring at gusrerhRenipishigosboih 8ab BB 16 AR Bt (DréeABIy aBSRS idt aticka! 18y one or

more ring 'system substituents, wherein “ring system'substituent” is as
defined dmpatomsrirewhichrangear raeresafithe atames in the ringsystemisovyelen@nkenyl can be

oL 521 P g St Sot Sridl FASRBRTL AR PN, RO O 5 S0 ol
i ncl ude lcamBipation,andattyidh opiytainsi atdeast ohe darhatr-carpon deliblehohddirhydr opyri dyl ,
12,3, & LSRN Bidond: Thee S7e RS LAIBKERORYGLREAAT sufti P! T 7Y
present in the ring system. Preferred heterocycloalkenyl rings contain about 5 to
about 6 ring atoms. The prefix aza, oxa or thia before the heterocycloalkenyl root
16  name means that at least a nitrogen, oxygen or sulfur atom respectively is present
as a ring atom. The heterocycloalkenyl can be optionally substituted by one or
more ring system substituents, wherein "ring system substituent” is as defined
above. The nitrogen or sulfur atom of the heterocycloalkenyl can be optionally
oxidized to the corresponding N-oxide, S-oxide or 8,S-dioxide. Non-limiting
20  examples of suitable monocyclic azaheterocycloalkenyl groups include 1,2,3,4-
tetrahydropyridine, 1,2-dihydropyridyl, 1,4-dihydropyridyl, 1,2,3,6-
tetrahydropyridine, 1,4,5,6-tetrahydropyrimidine, 2-pyrrolinyl, 3-pyrrolinyl, 2-
imidazolinyl, 2-pyrazolinyl, and the like. Non-limiting examples of suitable
oxaheterocycloalkenyl groups include 3,4-dihydro-2H-pyran, dihydrofuranyl,
25  fluorodihydrofuranyl, and the like. Non-limiting example of a suitable multicyclic
oxaheterocycloalkenyl group is 7-oxabicyclo[2.2.1]heptenyi. Non-limiting
examples of suitable monocyclic thiaheterocycloalkenyl rings include
dihydrothiophenyl, dihydrothiopyranyl, and the like.
“Heterocycloalkyl" means a non-aromatic saturated monocyclic or
30  multicyclic ring system comprising about 3 to about 10 ring atoms, preferably
about 5 to about 10 ring atoms, in which one or more of the atoms in the ring
system is an element other than carbon, for example nitrogen, oxygen or sulfur,
alone or in combination. There are no adjacent oxygen and/or sulfur atoms
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I m dazol i nyl, 2-pyrazolinyl, and the like. Non-limting exanples of suitable
oxahet er ocycl oal kenyl groups include 3, 4-di hydro-2H pyran, di hydrofuranyl,
25 fluorodi hydrofuranyl, and the like. Non-limting exanple of a suitable
mul ticyclic oxaheterocycloal kenyl group is 7-oxabicyclo[2.2. 1] heptenyl .
Non-limting exanples of suitable nonocyclic thiaheterocycl oal kenyl rings
I ncl ude di hydr ot hi ophenyl, di hydrothiopyranyl, and the I|ike.
"Het erocycl oal kyl " nmeans a non-aronmatic saturated nonocyclic or 30
mul ticyclic ring system conprising about 3 to about 10 ring atons,

r ef er abl 0, k i t he
gt o in %ﬁﬁg@ﬁﬂHﬁhénﬁ@tsgggHg Pji'%feF f’%rB%oéllﬂ{I%’@br‘ftgm ‘95]«‘%?"2)%3&
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east _a ni trogen
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ot om STnosysed apesUNRRyRicedray B 45 AR pTarmtion bedag oI Rnde more |
“ring 5 suétbﬁjatwbﬁylénﬁrb%s déﬂn'éh Hé%fnbehé hﬁrogaﬁ%r@mf@étaﬁrmheon t he
carbon(s) and/ or teroatons(s), and are as defined herein, The nitrogen or

sul fur at beteecyelvalkyheande epiionsdy I@%ld'zéQrWB'ée spresRAnding Nxoxifez Sqoxige t he
correspongy §%. &fof?li"ibdﬁon S Oanlﬁ’@efoﬁslﬂia%é Hﬁno%ﬁ ¢lnefdrbk aﬁ‘R‘ﬁ”p' es of

sui tabl e monocyc eteroc rings 1 ncl ﬁ er| pyrrolidinyl,
pi per azi nkings inoluga pipetidyl, pvnohdmlpmpenazyw mapheiny.d Ilomompﬂlollnyl 3-di oxol anyl ,

tetrgpydr 4“0(‘)'%@&{ ﬁl{;‘l\Z &%B%lgﬁf\n){%d'&gr{yﬁt @%{P&c’fﬂ@eﬁ%ﬂ&%@ rotp |o|pHe%lt er o-at om

cont ai ni ntetrahpdrothispwamsylodnd thedikei nventi on, there are no hydroxyl groups on

Car ot o R bl ud et B e R Bl Bh Bt O S P

ring: 2 ihvention, there are no hydroxyl groups on carbon atoms adjacenttoa N, O or S,
as well as there are no N or S groups on carbon adjacent to another heteroatom.

:$;

H
there is no -OH attached directly to carbons marked 2 and 5.

15  Thus, for example, in the ring:

“Aryiheterocycloalkyi” means a group derived from a fused aryl and
heterocycloalkyl in which the aryl and heterocycloalkyl rings share two atoms, and

20 the shared atoms in the rings may both be carbon, or when one or more of the
heteroatoms are nitrogen, one or both shared atoms may be nitrogen. Non-
limiting examples of suitable arylheterocycloalkyis include dihydrobenzofuran,
dihydroisobenzofuran, dihydroindole and dihyroisoindole. The bond to the parent
moiety is through the heterocycloalkyl ring.

25 "Arylcycloalkyl" means a group derived from a fused aryl and cycloalkyl in
which the aryl and cycloalkyl rings have two carbon atoms in common. Preferred
arylcycloalkyls are those wherein aryl is phenyl and the cycloalkyl consists of
about 5 to about 6 ring atoms. The arylcycloalkyl can be optionally substituted by
one or more ring system substituents, wherein "ring system substituent" is as

30 defined above. Non-limiting examples of suitable arylcycioalkyls include 1,2,3,4-
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C NHthereis no -OH attached directly to carbons marked 2 and 5.

"Aryl het erocycl oal kyr' neans a group derived froma fused aryl and

het er ocycl oal kyl in which the aryl and heterocycl oal kyl rings share two
atons, and 20 the shared atons in the rings may both be carbon, or when one
or nore of the heteroatons are nitrogen, one or both shared atons nay be
nitrogen. Non- |imting exanples of suitable aryl heterocycloal kyls include
di hydr obenzof uran, di hydroi sobenzof uran, di hydroi ndol e and di hyroi soi ndol e.
The bond to the parent noiety is through the heterocycloalkyl ring. 25

prytoye! RatdbybiondBARS) Andik ! THENRhA IR Balcht AbiaY I uASKLIEARRRI V1 i1

whi ch the ary rings have two conmon.
Pr eferredaroamgtlccg&r:lbmaaloyrhs are t hose wherein aryl is phenyl and the

Chn be opti onacAp Ry s S8R A ed rbhT ¥ IR liFai A Ln s,
wher ei n démnbeyls*.tewnmim atyloyoloalkybgraap 3éxogpf thae theelbondkto tNeparenti ti ng

exanpl.es of ,sui Ic cloal I%/Is t| ncl ude 1, 2, 3,4- 1407020-1 -47
t et r afydr Bifd fsh F°” 3ticcarbepatofhng to the parent moiety is through a

non- aromatic W&%@rﬁé IBaIky@Yrﬁé@ﬁé Kigi‘ﬁm’dien\léﬂaffﬁn% f&d Retdeddrylethd rom a
fused arylcycloalkyl descri bed herein for an aryl cycl oal ky roup,

except. th‘é!c‘?ﬂ{@l@érﬁ’@fﬂ%dhﬁ@"b&‘r‘@h@h the Retesaryland |Hﬂg%1h%‘fﬁa & carbon
at om He&éﬂbeﬁ%,ﬁyy ?ﬁh#ﬁ'n PrEteftad Refér |cgﬁba%ge afréﬂmsw gf thet eroaryl
Kyl ne

and cycl oal herern i n whi eroar% n cycl oal kyl
rings havbetemryldhene@ﬁcmm ofab@uirﬁwmbcmt@frmaiqmr& goyrleatkybal kyl s are

om0t it EpbdR o R S A g i, BB bl ° 110
prefix azlaeteooesrylaneama ﬁnabaf least a hmbgenmwgemaalfwmoms presest a nitrogen,
oxygen or res‘s%lefcf" ! Iyaéé) a rfna a%r%.s?ﬁé heteroarylcycloalkyl can be optionally substituted
by one or more ring system substituents, wherein "ring system substituent" is as
defined above. The nitrogen atom of the heteroaryl portion of the
15  heteroarylcycloalkyl can be optionally oxidized to the corresponding N-oxide. Non-
limiting examples of suitable heteroarylcycloalkyls include 5,6,7,8-
tetrahydrequinolinyl, 5,6,7,8-tetrahydroisoquinolyl, 5,6,7,8- tetrahydroquinoxalinyl,
5,8,7 8-tetrahydroquinazolyl, 4,5,6,7-tetrahydro-1H- benzimidazolyl, 4,5,6,7-
tetrahydrobenzoxazolyl, 1H-4-oxa-1,5-diazanaphthalen-2-onyl, 1,3-
20  dihydroimidizole-[4,5]-pyridin-2-onyl, and the like. The bond to the parent moiety
is through a non-aromatic carbon atom.

"Cycloalkylheteroaryl" means a group derived from a fused
beteroarylcycloalkyl as described herein for heteroarylcycloalkyl, except that the
bond to the parent moiety is through an aromatic carbon atom.

25 "Aralkenyl" means an aryl-alkenyl- group in which the aryl and alkenyl are
as previously described. Preferred aralkenyls contain a lower alkenyl group. Non-
limiting examples'of suitabie aralkenyl groups include 2-phenethenyl and 2-
naphthylethenyl. The bond to the parent moiety is through the alkenyl.

"Aralkynyl" means an aryl-alkynyl- group in which the aryl and alkynyl are

30  as previously described. Preferred aralkynyls contain a lower alkynyl group. The
bond to the parent moiety is through the alkynyl. Non-limiting examples of suitable
aralkynyl groups include phenacetylenyl and naphthylacetylenyl.
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respectively as a ring atom The heteroaryl cycl oal kyl can be optionally
substituted by one or nore ring system substituents, wherein "ring system
substituent” is as defined above. The nitrogen atom of the heteroaryl
portion of the 15 heteroaryl cycl oal kyl can be optionally oxidized to the
correspondi ng N-oxide. Non- limting exanples of suitable

het eroaryl cycl oal kyl s include 5, 6,7, 8- tetrahydroquinolinyl,

5,6, 7, 8-tetrahydroi soqui nolyl, 5,6,7,8- tetrahydroqui noxalinyl,

5,6, 7, 8-tetrahydroqui nazolyl, 4,5,6,7-tetrahydro-1 H benzi m dazol yl,
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ar al kenyl grou%téraﬁidlliéﬁ]y?'rﬁéﬁi%eé heterda ké’nyl-f‘%rabbhvbvﬁtch&ﬁw The bond to
the parent moiety is through the al ken means an aryl - al kynyl -
group in MP&@W'W@%@"&Q"Y&%@%Qwagﬂluslé(rféscﬁbﬁdafrﬁééﬂﬁdd@é?@ab% ke¥ised.
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noi ety is rough t ting exanples of suitable” aral kynyl
gr oups i r@bunelwm%%mwndehyl)ethawl mptﬁ-mtrmet%r%penyl 1Ty bond to theg
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aui nol 1 -3 Al of¥ 38 Bl s CescBbbw st etoaargky e fomlali? (e 21yt
" Het er oar meeautynylrgmms anhmhmhg@mlnptésl«ﬁrsyaitablgmoammw@oube het er oaryl
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15  moiety is through the alkynyl.
"Hydroxyalkyl" means a HO-alkyl- group in which alkyl is as previously
defined. Preferred hydroxyalkyls contain lower alkyl. Non-limiting examples of
suitable hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl,
"Acyl" means an H-C(O)-, alkyl-C(O)-, alkenyl-C(O)-, alkynyl-C(O)-,
20  cycloalkyl-C(O)-, cycloalkenyl-C(QO)-, or cycloalkynyl-C{O)- group in which the
various groups are as previously described. The bond to the parent moiety is
through the carbenyl. Preferred acyls contain a lower alkyl. Non-limiting examples
of suitable acyl groups include formyl, acetyl, propanoyl, 2-methylpropanoyl,
butanoyl and cyclohexanoyl.
25 "Aroyl” means an aryl-C(O)- group in which the aryl group is as previously
described. The bond to the parent moiety is through the carbonyl. Non-limiting
examples of suitable groups include benzoyl and 1- and 2-naphthoyl.
"Heteroaroyl" means a heteroaryl-C(Q)- group in which the heteroaryl
group is as previously described. Non-limiting examples of suitable groups include
30 nicotinoyl and pyrrol-2-ylcarbonyl. The bond to the parent moiety is through the
carbonyl.
"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously

described. Non-limiting examples of suitable alkoxy groups include methoxy,
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contain a | ower al kenyl group. Non-limting exanples of suitable

het er oar al kenyl groups include 2-(pyrid-3-yl)ethenyl and

2- (quinolin-3-yl)ethenyl. The bond to the 10 parent noiety is through the
al kenyl . "Heteroaral kynyl" neans a heteroaryl -al kynyl- group in which the
heteroaryl and al kynyl are as previously described. Preferred

het eroaral kynyls contain a |ower al kynyl group. Non-limting exanpl es of

sui t abl e heteroaral kynyl groups include pyrid-3-ylacetylenyl and

qui nol i n- 3 yl acetyl enyl. The bond to the parent 15 noi ety is through the

| k I |
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i ncl ude Tor nylArakglo¥y" mBaRPER avalkylD- rq?btgimwmearma bralkﬂmﬁImIasand

cycl ohexanoyl . 25 "Aroyl" means an ar rou ich the aryl group
is as preRieyipusly dessgbed.ien- I'WFI'@QI%FIB‘PIQ? QfIfé"tB Ieeﬁfﬁlkbf@i’%ﬂgﬂq% in¢ludRigh t he

car bonyl ﬁéﬁ;ﬁ oyl and 1-
and 2- napRéﬁ&}cI*yra‘rIEIe‘que‘Irc?: roy hﬁrérgg'ﬁg ﬁéfgglﬁd;I EI(BIA%IBIII@?JI%EIE whi ch the
het er oar ythrOlggIDthp atheragxygeevi ousl y descrl bed. Non-limting exanpl es of

sui tghl e grou e y he bond to
t he pIgIr ent pﬁﬂ%“@h”&%&ﬁ%n 2CII)gr Eyﬁ“&ro%'&lﬁ BII"&I JA%%QB%I’%I -O group
in which hjmkogérkyntorm on the Bltragenplsemplmeti)by aiealkyllgnenb asddaﬁlhedmbwag exanpl es
of suitable al| r qups_.i ncl e X A407020-1 -49 eth , N-propoxy,
| sopr opoxy, n- IéQII/I" ﬁﬁe?‘@p?'bjﬁ% ?hg%oﬁao%polnt%%gpﬁﬁf m%PgII{? i s through

t he et her hgdrpgem atoms on the nitrogen is replaced by an aryl group as defined above.

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously
15  described. Non-limiting examples of suitable alkylthio groups include methylthio,
ethylthio, i-propylthio and heptylthio. The bond to the parent moiety is through the
sulfur.

"Arylthio" means an aryl-S- group in which the aryl group is as previously

described. Non-limiting examples of suitable arylthio groups include phenylthio
20  and naphthylthio. The bond to the parent moiety is through the sulfur.

"Aralkylthio" means an aralkyl-S- group in which the aralkyl group is as
previously described. Non-limiting example of a suitable aralkylthio group is
benzylthio. The bond to the parent moiety is through the sulfur.

"Alkoxycarbonyl" means an alkyl-O-C(O)- group. Non-limiting examples of

25  suitable alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl. The
bond to the parent moiety is through the carbonyl.

"Aryloxycarbonyl" means an aryl-O-C{O)- group. Non-limiting examples of
suitable aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl.
The bond to the parent moiety is through the carbonyl.

30 "Aralkoxycarbonyl" means an aralkyl-O-C(QO)- group. Non-limiting example
of a suitable aralkoxycarbonyl group is benzyloxycarbonyl. The bond to the parent
moiety is through the carbonyl.
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"Aryl oxy" means an aryl-O group in which the aryl group is as previously
described. Non-limting exanples of suitable aryloxy groups include phenoxy
and 5 naphthoxy. The bond to the parent noiety is through the ether oxygen.
"Aral kyl oxy" neans an aral kyl -O group in which the aral kyl group is as
previ ously described. Non-limting exanples of suitable aral kyl oxy groups

I ncl ude benzyl oxy and 1- or 2-naphthal enenet hoxy. The bond to the parent
noiety is through the ether oxygen. 10 "Al kyl am no" neans an -NH2 or -NH3+
group in which one or nore of the hydrogen atons on the nitrogen S

repl aced by am ' N b . -NH2 or
- NH3+ group inAﬁﬁli%}éEo A%g?@ngﬁgikgpgﬁ%% ﬁ?ﬁposgéﬁéﬁ%‘%&%n t he mtrogen |s

r epl aced whictatheaallgyl gnoupuis lowemrialkylntoie bond to the'pdrept mbiety isitewough dire al kyl -
group in \é\mi ﬁ‘ﬂ the al kyl group is as previously 15 described. Non-lim ti ng
exanpl es ftabl e al kylthio groups include nethylthio, ethylthio,

i - propyl thio dAlylelfihyl' tidans ahhalkyl8{D) groupePrefereed grovpstaye thoselinough t he

or evisbus oIRGB s Towsa ko ERanb e etharént maisnEsApralaR e or oups

i ncl ude pumyl.t hio 20 and napht hyl thio. The bond to the parent moiety is
through the sul fur. "Aral kylthio" nmeans an aral kyl - group in which the
aral kyl group "Aglsdfonyy mﬁabﬁélnyafule%QQZD'tﬂFBUPl\B?ﬁPWﬁ Eq h§ Rarentineietyis

sui tabl e ¢ ﬁ{ﬁbh)‘*é Eul oup is benzylth| 0. The bond to the parent noiety is

t hrough t koxycar bonyl " neans an Qmﬁ C(O - group.
Non-1imting eAmlmlIfwl"cmeamssarsaryd-aﬁO)z gtO U xEhealy tplthgrp@(m’!i meietydsle

met hgxyc hoxycar bonyl. The bond to the parent noiety is

t hr oitjdg(jh qﬁB%@art%@E&rﬁ)sl' Aryl oxycarbonyl ™ neans an aryl-OC(O - group.

Non-limting é’)hartptmécynfoallqiéﬁeé\béferﬁo;dmmaobonyhe gamp:arbmhtmdein
bondtot arent noiety is

phenoxycarb napht hoxycar bonyl

t hr ough taﬁ‘quﬁ?%%ﬂgﬂu"@g‘aﬁVé%Q%arwm' Qn%’éﬂfgplﬁ rhc?"éﬂoq(yl O C(O- group.
Non-limting exanple of abl e aral koxycarbonyl group is

benzyl oxycarb | 2The b d t he parent

and
It should also be noted that any heteroatom with unsatisfied valences in
15  the text, schemes, examples and Tables herein is assumed to be attached to a
sufficient number of hydrogen atoms to satisfy the valences.

When a functional group in a compound is termed “protected”, this means
that the group is in modified form to preclude undesired side reactions at the
protected site when the compound is subjected to a reaction. Suitable protecting

20  groups will be recognized by those with ordinary skill in the art as well as by
reference to standard textbooks such as, for example, T. W. Greene et a/,
Protective Groups in organic Synthesis (1991), Wiley, New York, incorporated
herein by reference in its entirety.

When any variable (e.g., aryl, heterocycle, R®, etc.) occurs more than one

25 time in any constituent or in formula |, its definition on each occurrence is
independent of its definition at every other occurrence.

With reference to the number of moieties (e.g., substituents, groups or
rings} in a compound, unless otherwise defined, the phrases “one or more” and
“at least one” mean that there can be as many moieties as chemically permitted,

30  and the determination of the maximum number of such moieties is well within the
knowledge of those skilled in the art.
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noiety is through the carbonyl. 1407020-1 -50 "Al kyl sul fonyl" neans an

al kyl - S(02)- group. Preferred groups are those in which the alkyl group is
| ower al kyl. The bond to the parent noiety is through the sulfonyl.

"Al kyl sul finyl"™ means an al kyl -S(O) - group. Preferred groups are those in 5
which the alkyl group is |lower alkyl. The bond to the parent noiety is
through the sulfinyl. "Arylsul fonyl" neans an aryl-S(02)- group. The bond
to the parent nmoiety is through the sulfonyl. "Arylsulfinyl" nmeans an
aryl-S(O - group. The bond to the parent noiety is 10 through the sulfinyl.

The term "cycl . LS « ERIN { tomin
an al kyl ene gr@%lﬁé%e ﬁ%‘égq ,i@ﬁr@ E?@Eggﬁ%n'??%Qﬁ?%toeé}gcr?p%sﬁéﬁgggaXand /-~
|t shoul dcahpnsitgpthecpedifiedangredientseindhe specified amountsats wellas aml ences in 15

t he text,_ sgh s,, exanpl es and Tabl e erein s _assuprd to attached to a
Satti o erRrOANAmECn FEAURy Stasiy &r itresly. Jht thpbiaBSs o e dctran o

f unct i onahgdisits intha speoiied aghduntd.er med "protected”, this nmeans that the
group_is in nodified formto preclude undesjred side reactjons at the

d
proteted si t ENQMEVY iR Y AsrribpRd gengraly idiqates,a midir 8h of &iliefabl e
protect | &{aés%s&ib@é isphiehs "9, EERAMIAPIRPUNH SR UNebEdifBIger skill 10 the

art as well reference”to stan t extbooks such as; for exanple, T.
W G eeneex@mple, Protective Groups in organic Synthesis (1991), Wley, New
York, incorporated herein by reference inits entirety. Wien any vari able

(e.g., aryl, heterocycle, R3, etc.) occurs nore than one 25 tinme in any

constituent orin.Pbrnula |, its definigi@h on ~Skurrence is
i ndependent ofgf;; defrieanstcoutainiag bqﬂv_e@:;& heranéc@nce. Wth reference to
t he nunber of s eties (e.g., substit H nts, grou H or

10

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term "prodrug”, as employed herein, denotes a
compound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to yield a

15  compound of formula | or a salt and/or solvate thereof. A discussion of prodrugs
is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems
(1987) Volume 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers
in Drug Design, (1987) Edward B. Roche, ed., American Pharmaceutical
Association and Pergamon Press, both of which are incorporated herein by

20  reference thereto.

"Solvate" means a physical association of a compound of this invention
with one or more solvent molecules. This physical association involves varying
degrees of ionic and covalent bonding, including hydrogen bonding. In certain
instances the solvate will be capable of isolation, for example when one or more

25  solvent molecules are incorporated in the crystal lattice of the crystalline solid.
"Solvate" encompasses both solution-phase and isolatable solvates. Non-limiting
examples of suitable solvates include ethanolates, methanolates, and the like.
"Hydrate" is a sclvate wherein the solvent molecule is H2O.

"Effective amount" or "therapeutically effective amount" is meant to

30 describe an amount of compound or a composition of the present invention
effective in inhibiting gamma-secretase and thus producing the desired
therapeutic effect in a suitable patient.
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rings) in a conpound, unless otherw se defined, the phrases "one or nore"
and ,.at |east one" nean that there can be as many noieties as chemcally
permtted, 30 and the determ nation of the maxi mum nunber of such noieties
is well within the know edge of those skilled in the art. 1407020-1 - 51

As used herein, the term"conposition” is intended to enconpass a product
conprising the specified ingredients in the specified anounts, as well as
any product which results, directly or indirectly, from conbination of the
specified ingredients in the specified anobunts. 5 The wavy line rUt 1 as a

bond gener al | yrhadheBbERaLofHorhifhd 19 sl el B aisflunnl Whelgssp e | somers,

e.g., containing ereoeRem SEr
cont ai ni nthidimventior) IRedere@nCiito &l chimtpouht 0IP|fccrd11.lleglsha1ed1 lsojndersieod)fo t he
re a | at

corrpounds 0 the i nventi 0 cont e er The

" pr odr ug" NS ﬁ{ﬂgg,%edttohseqlr\a%ereat#g{eég °Eh dﬁ?p'Bﬁ\‘fﬁpe{dhi—be it %{l@ﬂ 'pr ecur sor
whi ch, UDas ehfpldydididreini aendtes aciaidasaﬂnstformemdan Gstganib @Rdrlorgamiv er si on by
met abal i ¢ or chem cal process ound, of for(;ul al or a

to
salt and/ 8FASAS Welkas PéF'@@P“S S '5%!“8!’9361'0 5'?‘%?9@@“"’1 kasgsolfi ded in T.
Hi guchi aBQdMon Siiver & coffipBufid Bﬂﬁ:rﬁﬁlld\m’cﬁitalﬁ?bbﬁﬁé lﬁas%%tﬂ@ﬁl sidgy) Vol ume 14

of the A C. Synmposi um Seri es, in Bioreversible Carrrers in Drug
Desi gn, (bQBITQt limitedrta ampyridineey, l"w20|%mdlmi¢lﬁmm‘ve§uqu%§. buhsebci ati on

and Per 0ajjafled£5 Sarilll S0 hliRdHs PSR AnG) oA g 4k  of er ence

t hereto. SOCI a conpound
i nvent i oninchided waithén the hennésalt{b))eastusedlI'melheBhamhaeupbqﬂylambptabiﬂ)c| at i on

Bl B T I B
exanpl e wegits Mrecalsd useruk Salts of the compounds of the formula | may be formed, for

example, by reacting a compound of formula | with an amount of acid or base,

such as an equivalent amount, in a medium such as one in which the sait

precipitates or in an aqueous medium followed by lyophilization.

15 Exemplary acid addition salts include acetates, adipates, alginates,
ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates, borates,
butyrates, citrates, camphorates, camphorsulfonates, cyclopentanepropionates,
digluconates, dodecylsulfates, ethanesulfonates, fumarates, glucoheptanoates,
glycerophosphates, hemisulfates, heptanoates, hexanoates, hydrochlorides,

20  hydrobromides, hydroiodides, 2-hydroxyethanesulfonates, lactates, maleates,
methanesulfonates, 2-naphthalenesulfonates, nicotinates, nitrates, oxalates,
pectinates, persulfates, 3-phenylpropionates, phosphates, picrates, pivalates,
propionates, salicylates, succinates, sulfates, sulfonates (such as those
mentioned herein), tartarates, thiocyanates, toluenesulfonates (also known as

25  tosylates,) undecanoates, and the like. Additionally, acids which are generaily
considered suitable for the formation of pharmaceutically useful salts from basic
pharmaceutical compounds are discussed, for example, by P. Stahl et al, Camille
G. (eds.) Handbook of Pharmaceutical Salts. Properties, Selection and Use.
(2002) Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical Sciences

30 (1977) 86(1) 1-19; P. Gould, International J. of Pharmaceutics (1986) 33 201-217;
Anderson et al, The Practice of Medicinal Chemistry (1996), Academic Press,
New York; and in The Orange Book (Food & Drug Administration, Washington,

1407020-1 -53-



25 sol vent nol ecules are incorporated in the crystal lattice of the

crystalline solid. "Solvate" enconpasses both sol ution-phase and i sol atabl e
solvates. Non-limting exanples of suitable solvates include ethanolates,
met hanol ates, and the |ike. "Hydrate" is a solvate wherein the sol vent

nol ecule is H20 "Effective anount” or "therapeutically effective amount” is
meant to 30 describe an anount of conpound or a conposition of the present
invention effective in inhibiting gamma-secretase and thus producing the
desired therapeutic effect in a suitable patient. 1407020-1 -52 The

conpounds I Lk I L.t QL of this
I nventi onpq.;{e'{'g{hgﬁ(ﬁe tjts(')tIeg f?g%%‘ghsy?ts E)}?é ﬁﬁeﬁﬂcﬁdﬁﬁra\é\%&r Eléﬂr%"l} Qflrje;fg%‘rﬁg?ood to
i ncl ude rtfeestonce to salts thereof, unless otherw se indicated. The term

"salt(s)", as-enployed herein notes acidic salts forned wth inorganic
and/ or or gani CE@EBIF‘&?“A%S&E 'Pc'ﬂgeﬁme"'ym ?étsf B*kﬁ'iﬂ‘ Itsﬁ'ﬂf‘ﬁﬂ?'_baﬁi ¢ and/ or
organi ¢ bagdiem, lithiunfChd pstassitiesalte, sivameuedHOmeta 6aMS sudh §9B4leluRs both a

basi c _npiety, such, but not limted to a pyridine or imdazqgle, and an

as, !
aci di & nofed yraghgsymysaltsy saltswith organic basesdfor exampis.araanig@mines)wi t t eri ons
"inner saldsa ; : i | teb m"salt(s)" as
l(Jsed hereﬂéﬁ%%g%é@ﬁﬁ'gwlac-Igﬁ{"Zebﬁ’ g?%db?ﬁﬁ%élﬁffﬁﬂgﬁlbc{@;@ E‘EN ‘)
physi ol ogbisédehydepabigtyliethylgnediamined M-methylddglucaminesh drpetixHier salts are
al so usef S . : : foLped, for
exanpl e, g';l/m?'@gd&tsf tﬁghé(t%@'r?%gtﬁ@yg?'&f@{%@‘{ Qé\'na%%a%ﬁnag%%{ﬂ}ﬁﬁ e’olgglggi d or base,
such as aandthe N 8asicaritoagen-containingegioups maytbecquanteenized withagentse sal t

i Qi i di um,f ol | owed | i lization. 15
P eriBly o50eh & e Bl PRI e B et ol Bebyl Snfi o chlofBbe o oo
ascor bat e’ésorﬁidé@éh@ﬁ&ﬁdeé},ediﬁmﬁlts%ﬁfatése(éﬁg% Iﬁlﬂﬁiéﬂfhglr;: aﬁ:ﬁﬁ” dibiiyl)lahdtdéamylbor at es,
ca or su (

butyrates, citrajes, ca or at es, , .
cycl>/opent ﬁwgé?ﬁ)pfoﬁﬂﬁhé@?ﬁaqﬂﬁﬁI(%Boﬁﬁ? ,a“'a'f)d‘é\(f? Gf‘gzﬂe@gkfl chiaridessul f onat es,
fumar at esbr(ﬂl’\iHéQEﬁ@ﬁoﬂ?ﬂ%%alkg%dlﬂ%?@.'@%@ﬁ?}l 8Ad pRenemyl Brahfides)@n anoat es,

hexanoat es, hydrochl oridés, 20 hydrobrOm des, hydroi odi des,
2- hydr oxyethe&shesul f onates, | actates, nal eates,

15 All such acid salts and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base salts are
considered equivalent to the free forms of the corresponding compounds for
purposes of the invention.

Compounds of the invention with a carboxylic acid group can form

20 pharmaceutically acceptable esters with an alcohol. Examples of suitable
alcohols include methanol and ethanol.

Likewise, compounds of the invention with a hydroxyl group can form
pharmaceutically acceptable esters with a carboxylic acid, e.g., acetic acid.

Compounds of formula |, and salts, solvates and prodrugs thereof, may

25  exist in their tautomeric form (for example, as an amide or imino ether). All such
tautomeric forms are contemplated herein as part of the present invention.

All stereoisomers (for example, geometric isomers, optical isomers and the
like) of the present compounds (including those of the salts, solvates and
prodrugs of the compounds as well as the salts and solvates of the prodrugs),

30  such as those which may exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may exist even in the absence
of asymmetric carbons}, rotameric forms, atropisomers, and diastereomeric
forms, are contemplated within the scope of this invention. Individual
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met hanesul f onat es, 2- napht hal enesul fonates, nicotinates, nitrates, oxal ates,
pecti nates, persulfates, 3-phenyl propionates, phosphates, picrates,

pi val ates, propionates, salicylates, succinates, sulfates, sulfonates (such
as those nentioned herein), tartarates, thiocyanates, toluenesulfonates
(al so known as 25 tosylates,) undecanoates, and the |like. Additionally,
acids which are generally considered suitable for the fornmation of
pharmaceutically useful salts from basic pharnmaceutical conmpounds are

di scussed, for exanple, by P. Stahl et al, Camlle G (eds.) Handbook of

Pharmace ik ﬁ?ér&%fﬂ%r 6dn%|§, FH RGEGSh A1AY, #dF SxambrOBa) Zurich:
I%sg aq ﬁ'Barmacetlcaf(@

ourn ences 30 (1977)
66( I ) 1- ]ﬂbsantlﬁmfrele of nlher m’mem,ad»r rday bé thaxenthm&xamplé 1#886) 33 201-217;

Ander son at al , The tice of Medicina emstry 19 dem.c Press,
New vor k; FaEpales o TLALAYER B ot selet iRt RRmels e Bh TR gt on.
1407020- Jthe%?eiér\@an\f@ntn@meaﬁ hw@met s)or RTélﬂﬂ’@uditi%ﬁlaSSdﬁfih&débthe mngeAgor at ed
herein by reference thereto, éﬁmas c salts include ammpnium salts,

al kal ? net%Hi4 Regeramepdations. TB@(H'FSGMf thq SnfaltnSopdte s eradrgandthey) kal i ne
earth et )§ghfeadéa'f&1e§&a @%mmthésaﬁdsmg%ﬁu gto?enaﬁﬂlérﬁewth or gani c

bases (for e nes) such as benz dr cycl ohexyl am nes,
hydr abami steseo(sromerecrotamersMamornelss( tasenates o moﬂrt)g@twherry@nﬁvn ne),

N net hyI n% nes, N-nethyl-D glucam des, t-butyl am nes, and salts

wi th am no Such as arginine, lysine and the Iike. Basic

ni t r ogen- cont d?olymgrp@mmpnsmﬁwmmrqpmndsrofifammml tdndoofdhe salt€) such as | ower

and’ 184 asbyates Anfler PR o he bompBuiRi of i 2l gB0 lEBERT fo e i any!

sul f at es)incluged ircthel pres@itiitlemtios. 9. decyl, Iauryl nyristyl and stearyl
benzyl and

chlorides, bromdes and i odi r al kyI es (e.
phenet hyl br or'ﬁ‘rtyefg)"“u'énﬁomBPWé‘fé%O'ﬁ qx|qhe§1m€i "li’@FrBt'%Y"HE ofidWisgse salts are
i nt ended §fsan8fidt dIERCERYh 'tﬁ@bn‘ééenﬁ@ﬁédﬁk%hbﬁaﬁa)ofr%la‘{hé heFeih Reast@fiy of the

invention and all acid and base salts are
to have the requisite number of hydrogen atoms to satisfy the valences.

15 The compounds according to the invention have pharmacological
properties; in particular, the compounds of formula | can be used for the treatment
or prevention of neurodegenerative diseases, such as Alzheimer's Disease, and
other diseases relating to the deposition of amyloid protein.

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

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

25  Alzheimer's disease, age-related dementia, cerebral or systemic amyloidosis,
hereditary cerebral hemorrhage with amyloidosis, and Down's syndrome.

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

indicate that the indicated line (bond) may be attached to any of the substitutable
30  ring carbon atoms.
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consi dered equivalent to the free forns of the correspondi ng conmpounds for
pur poses of the invention. Conpounds of the invention with a carboxylic acid
group can form 20 pharnaceutically acceptable esters with an al cohol.
Exanpl es of suitable alcohols include nethanol and ethanol. Likew se,
conmpounds of the invention with a hydroxyl group can form pharmaceutically
acceptable esters with a carboxylic acid, e.g., acetic acid. Conpounds of
formula I, and salts, solvates and prodrugs thereof, may 25 exist in their
tautomeric form (for exanple, as an am de or imno ether). Al such

tautoneric for ennl r el r r I hvent i on.
Al'l stereoi sor‘igs‘rsggq E%&Qipaﬁglazf%&%ﬁeﬁﬁﬂgqﬁﬁﬁaﬁéu&%ﬁgg\ ﬁﬁ%%}r?eﬂﬁcg and t he
Iikg) of mfbret;ﬁisem@iuteotanmuedninl(alm uﬂlﬂe@ohf!mcﬁcatgsiah?eml gmu?m:]mdt es and
pr odr ugs t he, compoun as welJ as the salts and sol vates of the
pr odr ugs)tﬁf%@hstnehbwfpﬂﬁeﬁm gﬁrﬁﬁ?"g 'st due to asymetric carbons on
various substituents, ingluding enantionmeric fornms (whicgHjray exist even in
t he absence of asynmmetrig carbons), rotaneric forns, atrfopisonmers, and
contenpl ated within the sc@m‘ this invention.

di astereoneric forns,

I ndi vi dual 1407 NL-np4 sfereoi soners of the ¢ s off the invention
may, for exanplel be s ant i atdpyedente of ot hér ifso or may be
adm xed, for e, as racemates or with |/ er, or diHeer sel ected,

iz
st er eoi soner s?éﬁﬁ,he chiral centers of the pres i nvention can have the S or
R configuration as defined by the |UPAC 5 1974 Recommendati ons. The use of
the t8&rnms "salt", "solvate" "prodrug" and the like, is intended to equally
apply to the salt, solvate and prodrug of enanti rs, stereoisoners,

rotanmers, tautomersy racemates or prodrugs of thé&tinv
Pol ynor phi ¢ for e ®mpounds of formul a ]

sol vat es and/ prpdr u f the conpounds of
be included i n t present i nmepiesents.

G G

Né represents b
@, 9!

g %%
4 4,

tiv conpounds.
of N'FlgHasal ts, 10
are also intended to

, and

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

Pharmaceutical compositions can comprise one or more of the compounds
of formula |. For preparing pharmaceutical compositions from the compounds
described by this invention, inert, pharmaceutically acceptable carriers can be
either solid or liquid. Solid form preparations include powders, tablets, dispersible

15  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 ¢an be used as
solid dosage forms suitable for oral administration. Examples of pharmaceutically
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Any formula, conpound, noiety or chemical illustration with otherw se
unsatisfied valences in the present specification and/or clains herein is
assumed to have the requisite nunmber of hydrogen atons to satisfy the

val ences. 15 The conpounds according to the invention have pharnacol ogi cal
properties; in particular, the conpounds of fornmula | can be used for the
treatnent or prevention of neurodegenerative di seases, such as Al zheiner's
D sease, and other diseases relating to the deposition of anyloid protein.
Those skilled in the art will appreciate that the term "neurodegenerative

and- cond S8R EBRTART DRSS e gl ator TEARLS SerAbdhi AR B8 g °°°°°
neuronal fodedimAaGenadrodeds) Reelmpor's FhanmracalticahSeiehdes; 48thr Editiom,ot oxi ¢
bror mal (2001 Mgk FURIRNG L. ok etBR PR YNBQ BrbRER eoG AR oases | ncl ude
but are n@terkhed.ted to, 25 Al zheiner's disease, age-related denmentia,

cerebral or systemic anyloidosis, hereditary cerebral henorrhage with
amyl oPdosi s, diavithiarm Breparatiopgdnclude selutionsaauspansipnsiAnd ¢MUISOPSt ens, such

any ot Vet e Fe Ry eng Wicol Selutdls Bl BE rhepy g SRRl e, o T Ko
i n the arpareatepalrinjecticner ddditinreofmweastendraandtopacifiees for aralsolutionsty i s
oot e, lapbahe o 05 Lkl REeAr R iy PR UL D
N_ N N~GdBintranasal administration.
10 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.

Also included are solid form preparations that are intended to be
converted, shortly before use, to liquid form preparations for either oral or

15  parenteral administration. Such liquid forms include solutions, suspensions and
emulsions.

The compounds of the invention may also be deliverable transdermally.

The transdermal compositions can take the form of creams, lotions, aerosols
and/or emulsions and can be included in a transdermal patch of the matrix or
20  reservoir type as are conventional in the art for this purpose.

The pharmaceutical preparation may also be formulated in a unit dosage
form. In such form, the preparation is subdivided into suitably sized unit doses
containing appropriate quantities of the active compound, e.g., an effective
amount to achieve the desired purpose.

25 The quantity of active compound in a unit dose of preparation may be
varied or adjusted from about 0.01 mg to about 1000 mg, preferably from about
0.01 mg to about 750 mg, more preferably from about 0.01 mg to about 500 mg,
and most preferably from about 0.01 mg to about 250 mg, according to the
particular application.

30 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
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\(~\)/ ~(v represents '(IJ Nom Nand 3 ONO\NNIi represents N
Conmpounds of fornmula |I can be prepared by various nethods well known 10 to
those skilled in the art, and by the nethods descri bed bel ow. Pharnmaceuti cal
conpositions can conprise one or nore of the conpounds of fornmula I. For
prepari ng pharmaceutical conpositions fromthe conpounds described by this
i nvention, inert, pharmaceutically acceptable carriers can be either solid
or liquid. Solid form preparations include powders, tablets, dispersible 15
granul es, capsul es, cachets and suppositories The powders and tabl ets may

be conprised; of f about D to R t acti und. Suitable
solid ca?l?lrgﬁ' zﬁ’é KSR VFNEDHe t@? fo%l 0933!’ dﬁﬁéﬂg i‘%‘%ﬁgﬂ magnesi um
st ear at e, adminigteredug portiohs ldacihg siee ddyhs ed |reﬁovvders cachets and capsul es
can be used as_ solid d%sﬁaﬁeforrrs syi tabl e for_oral adm nisjration.

Exanpl es of ph [PaHPt ?q”%f’é?ami“'s%'%&féb?&ﬁmow‘i‘?P e and net hods
of manuf aiﬁ%'r'itﬁﬁéﬂdldﬁhb%%rrﬁﬁé@ﬂﬁbﬂy Qéb%p'ﬁ@éie?ﬁlts fh‘é'f@lﬂ*vhﬂ‘bé‘re aegr o (ed.),

Rem ngt on' s Pharmaceuti cal Sci ences, 18t dition, (1990), ck Publi shing
Co. , astmcord:eommawﬁgmenh@frtbeﬁttandlogobmslaoccooyldeﬂegéu@lm&a@tors asi quid form
preparatig I t i or

wat er - pr opﬁgﬁ’ga&'w%n?%so éﬁﬂé aﬁ‘l"ﬁ:f‘lp'ae“’beélf)é% BT on! Hﬁgae&ﬂﬁ’p? Fg{lg

par ent er aﬂreataﬂe@thypinahecammanded daﬁly dosagecregirnen fat orpbax:lmmstratiom caor al

el ude. <tong® {BRE Bt o ol aediit anbl e, 1t ShE VGBI BNOR or ot ons

sui t abl e dgegest nhal ati on may i nclude solutions and solids in povvder form

whi ch_nmay be in conbination with a phatrnaceut|cal acce arrier,
Such 185 an s ndRebTBBRBL SRmBndcoThe e e neiude! buf e ot fritsa 16,

the compounds of Examples 1-24.

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

15  General Scheme 1A: Formation of a —(Co-C12)alkylene chain in R?

R ") R (R R%):
Im
R11—<N CH, R112 R114%¢ R M%CHNZ R11 i\th
i ¥
1

1 n R1 V

/
(Cm 4 A
R"‘(N Me RY NO
?02 ? le
Reaction Steps

(a) NaOH/HO/EtOH or THF/LiOH/H,0O
20 (b) (C(O)Cl)/DCM/DMF (cat.) or SOCl/sclvent
(¢} diazomethane

(d)  Ag'/H:Olorganic co-solvent

() LAH
H DIBAL
25 (g) RuCls; (cat.)/NalO,

(h) Diborane
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Al so included are solid formpreparations that are intended to be

converted, shortly before use, to liquid form preparations for either oral

or 15 parenteral adm nistration. Such liquid forms include sol utions,
suspensi ons and emnul sions. The conpounds of the invention may al so be
deliverable transdermally. The transdermal conpositions can take the form
of creams, |lotions, aerosols and/or emulsions and can be included in a
transdernmal patch of the matrix or 20 reservoir type as are conventional in
the art for this purpose. The pharnaceutical preparation may al so be
formulated in a unit dosage form In such form the preparation is

subdi vi ded i nt g sui i ' It + Al g ofjyiate quantities
of the active @onpo%%’?, Mgﬁgf&d%wﬁgﬂgf?’éﬁﬁ@ecogg%ﬁ%?ﬂ*gx%@ﬁ%eﬁ t he desired
purpose. 25 The quaddsictipesin Bess, \BeBg damtinndlCi,i/. DrgnChemqsi@88f valr 4far at i on

may be varied or adjusted fro oqut 0. 01 t o_about, 1000 referably
from about 0. 01 n}é%mﬁ%ﬂ{p'%&m%r g"p%%rargb%#’?'f %b@l& 89'01 ng to
about 500 ngy, and 3R YegMnfigcatal| 1651 Bethabfevéndestike Hardin irdemsdraielbyy,

according to the particular application. 30 The actual dosage enployed may
be vabi ed dependi ngefgienca idhewr egtitetdnent s of the patient and the severity

of the conditi be : ' o : ge regi nmen
for a particul er] Sﬁggg}o%ﬁé@ﬁmﬁﬁaﬁoﬁg%@g@%@@.{@Fogghgaﬁlﬁﬁ/ﬂg?‘@t he art.
For conveni enck) thdsQotal daily dosage may be divided and adninistered in

portions duri n&) thelﬂg&? as required. The anount and frequency of
adm ni stration‘of t dnpounds of the invention and/or the

phar maceut i cal Estentnmytbaipreparid; fortexarmpid, byithé nixehoddéstribed ibUa.cor di ng to
ol B STt 18 bR i 1 i SonEslonet P PobR SbA o it o
e Y A e T ek e e A M
di vi ded direct hydrolysis (i.e., step {a})) or by a two step procedure in which ester | is
reduced to alcohol VI in step (e), followed by oxidation of VI in step (g). The
carboxylic acid side chain of compound Il may be homologated via intermediates
15 lll and IV using the Arndt-Eistert synthesis, e.g., as described in W.E. Bachmann,
Org. React. 1, 38-39, 1942 (which is herein incorporated in its entirety), thereby
providing homologated carboxylic acid V. The carboxylic acid side chain of
compound V can be further homologated by repeating the Arndt-Eistert synthesis
steps (i.e., using compound V as the starting material, then successively applying
20  steps (b), (c), and (d)). By repeating the Arndt-Eistert synthesis steps in this
manner, alkylene chains of any desired length may be prepared (e.g., as in
General Scheme 1B, below).
Alternatively, the homologation may be carried out by preparing aldehyde
VI, either by reduction of compound | with DIBAL (i.e., step (f)) or by oxidation of
25  alcohol Vlin step (i). Alcohol VI may be prepared by reducing compound | in step
(e) or by reducing compound Il in step (h). Aldehyde VIl can then be reacted
under Wittig reaction conditions (e.g., step (j)) to enol ether VIil, which in turn can
be hydrolyzed to aldehyde IX (e.g., step (k)).
In an alternative synthesis of aldehyde IX, alcohol VI can be first converted
30 toaniodide, for example by a combination of triphenylphosphine with iodine
(General Scheme 1Aa). Subsequent displacement of iodide with cyanide and
reduction of the resulting nitrile with DIBAL can furnish aldehyde IX.
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doses. 10 Representative conpounds of the invention include, but are not
limted to, the conpounds of Exanples 1-24. The conpounds of formula | can
be prepared by various nethods well known to those skilled in the art, and
by the nethods described bel ow. 15 General Schene | A: Formation of a
-(Co-C12) al kyl ene chain in R2 (R3)2 a (R3)2 b ~R)2 C(R)2 (R)z m) mmm
Rtt-CACH3 RIt<N H Rttl Rt'~"~CHNz RItNl'~vg OH p020 f O~02 02 0z R I I !
pdt Il R IVRt VIie/ 1ll I 3)2h (Rn2i (R3)2k/))2 )mmHRL H
Rit-<~ML Rtt'C ) W R ti 02 $02 @2 0z R VI RL VII RR VIII R Reaction
Steps (a) NaOH H20/ Et OH or THE/ Li OH/ H20 20 (b) (C(OCl)2/DCM DWF (cat.) or
SQCl 2/ sol vent  (c) diazomethane (d) Ag+/ H20/organic co-solvent (e) LAH (f)
DIBAL 25 (g) Rud 3 (cat.)/Nal04 (h) D borane 1407020-1 -58 (i) Dess-Martin
or Swer n General Sﬂhemn‘thé:imm'néf@SyM of Akdehyde IX

)2 a2 @3)2 o (@3)2 . 2@3)2
;X,OH $>\,| X,CN R11 g%
1 % R’102|x

R1 Vi R

Reaction Steps
5 (aa) PPha/l;

(bb) n-BusNCN

(cc) DIBAL

The same cycle of homologation using Wittig reaction conditions can be
10  repeated starting with aldehyde IX, or aldehyde IX can be oxidized to the
corresponding acid V and further homologated by repeating the Arnd-Eistert
synthesis steps as discussed above, thereby providing compound X as in
Scheme 1B, below.

16  General Scheme 1B: Repeated Homologation of Carboxylic Acid Side Chain

cycle of steps (b-d) repeated ((Ji)m\
v Ry (CHz)cCOOH
or or cycle of steps (j,k) repeated followedFk
IX by (1)

(appropriate number of repeat cyles)

Of course, starting material | of General Scheme 1A is only one of many
possible starting materials which may be used to prepare compounds according
to formula I. For example, the homologation reaction conditions described in

20  General Schemes 1A and 1B are not limited to starting materials in which indices
n and o are both 0 (e.g., compound I).

General Scheme 2A: Formation of a Cyclopropylene Moiety in R?
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described in Dess, D.B., Martin, J.C., J. Og. Chem, 1983, vol. 48,

begi nning at p. 4155; QOmura, K, Swern, D. Tetrahedron, 1978, vol. 34,

begi nning at p. 1651; both references are herein incorporated by 5
reference in their entirety) Q Methoxynethyltriphenyl phosphoni um brom de
(or chloride)/base (k) H30O (1) NaClQ2 Ester | may be prepared, for
exanpl e, by the nethods described in U S. 10 Serial No. 10/358, 898
(conpound 19); said application is herein incorporated by reference inits

entirety. Conpound | can be converted to carboxylic acid Il by direct
hydrol ysis (i.e. @ p (a)) or by a't step procedure in which ester | is
reduced to alrrpohol ben | n step (e) foE j’owed by oxi dat |( kR of VI in step (g).

i nternedi ates 15 11 ozad using th d\r‘ i stert @EQJ *e.g., as
described in WE. Bachffann, Og. Re 1, 8-39, 19422 (wi his herein
incorporated in its entirety), thereby provi di ng ho ogat ed carboxylic
acid V. The carboxylic acid side chain of conpound V can be further

honol ogat ed by(R%)zepeatl ng the Arndt- E| rt synthesis steps (i.e., using
conpound V a34 he st St“,,ergg mat er| al , t( n successively applying 20 steps
(b), (c), af QH,;)C§7r r’epeatl ng theﬂ gé"' {asiMe.Bgy NtHests steps in this
manner, al kylﬂj?é char'its of any desire df may be prepared (e.g., as in
General Sche 1% below). Aternati Iyxvthe honol ogati on nmay be carried
out by preparing al dehyde VII, either by reduction of conpound | w th DI BAL

The carbaxylic atd e? i 0" of Rﬁéﬁsp\ound Me _RRY b:§9 Bnol o t_e_d_\u a

(i.e., step®R)) or by oxiddtio on ofR}. 25 al cohol VI in ﬁ’?p (i). Alcohol W
nmay be prep, Jad by ;l%ggl IBW conpo | in_step (e) or 2r educi ng conpound
Il in step (CHA | car®’ chgcredit ungh leNBWthl hgoBact i on
condi tions é? g., ep (j)) to eno Et he“Hyl | |, whi ch |§m2 Pf>can  be
hydr ol yzed to atwlehyde |1 X (e.qg. EpXik) ) . In an al t erjpat ke synt hesi s of

al dehyde 1 X, al cohol VI can be fi rst converted 30 to an iodide, for exanple
by a conbination of tr| phenyl phosphi ne wi th iodine

(R%), (R
" ) cycle of steps (b-d) repeated ‘(( )
- . 11
R' 1(N5\(CH2)G OOH — RN (CH,) R (CHz)eCOOH
0, or cycle of steps (h-)) repeated i 2
1 XX {appropriate number of repeat cyles) ! XX

Reaction Steps

(m) SOCI/MeOH
(n) Tebbe reagent

5 (©) HaO*
(P)  t-BuSiMe,-OS(0;)CF4/Et:N
@ MCPBA

{r) PhzCH3P*CI/BuLi

(s) Tetrabutylammonium fluoride
10 () Et2Zn/ICH,CI

(u)  RuCly/NalO4

Carboxylic acid X (e.g., prepared according to General Scheme 1B) is
converted to methyl ester Xl in step (m), and the methyl ester may then be
15  converted to allylic alcohol XVIl by a number of known methods. For example,
methyl ester XI may be converted to enol ester XlI by olefination with Tebbe
reagent in step (n) (S.H. Pine et al, Org. Synth., 69, 72-79, 1990, herein
incorporated by reference in its entirety), followed by hydrolytic conversion to
ketone XIll in step (0). Ketone XIIl is then converted into silyl enot ether XIV in
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(CGeneral Scheme 1Aa). Subsequent displacenent of iodide with cyani de and
reduction of the resulting nitrile with DI BAL can furnish al dehyde | X
1407020.1 -59 Ceneral Schene | Aa: Alternate Synthesis of Al dehyde |IX
(RR3)2 as (1~ ))2 ()2 ( 3)2 (~9YmGbb ~ymcc (~)m R11l~ ~OH R11~ |

R11- ~t ~CNR11L 102 ~02 R1 021X Reaction Steps Il 5 (aa) PPh3/12 (bb)

n- BUUNCN (cc) DI BAL The sane cycl e of honol ogation using Wttig reaction
conditions can be 10 repeated starting with aldehyde I X, or al dehyde | X can
be oxidized to the corresponding acid V and further honol ogated by

or ovi di nge e oA SOALE in SURIGAN, SaMefiitg . R, TEGA AN 3008 5™

Repeat ed 49)(3ﬂbcﬁﬁ8tli-ﬁﬁgﬂ)he@m bmnpﬂdrateﬂ(ﬁyd'eﬁrelmcd)ha'rfmrm R3 cycle of steps

1£gl ?Z)wregl ﬁgﬁﬁﬂbﬁﬂ%@ﬁ% t?lgl?tmﬁ@ ation qcfﬁngo(;}eo)gym{é (58 Couiggeat ed

starting graliges abmpofhd M%Iéhvme Jsﬁyl'p?ot@ﬂilﬁ’g gRRpYf cBRPbUn@IAAi bl e

starting materials whic be “used to prepare conmpounds according to

formuba lin step (spReavjsles, allwh@alnghdlﬂahtwmh iseeyslopeepanated inistem (titsscribed in 20
General - SGRGHES IcbRoPRGNE AcBh& AN id IHEn kit RIRED ()90 B Seign Whi ch

i ndi ces
XIX. Further homologation of the carboxylic acid can be carried out, if desired, as

discussed above in General Scheme 1B, to provide compound XX.
General Scheme 2Aa: Alternate Synthesis of Ketone Xl

% “ B 8

m ee
o \(CHz)ccoom R"(f\(cm)cq? B\(cHz)EC’C s

0; N(OMe)Me
, X & &1 Xil
\ f
E3)2 ce (ES)Z gg/
R”(gx(CHz)cC(O)H R! lgx(CHg)cC(OH)CHS

10 R?

Reaction Steps
(dd) HN(OMe)Me/i-PrMgCl
(ee) MeMgBr
15 (fl  DIBAL
(gg) Dess-Martin periodinane

Ester Xl can be converted to an N-methyl-N-methoxyamide in step (dd),
which can further react with methyl Grignard reagent (ee) to furnish ketone XIil.
20  Alternatively, ester XI can be converted to an aldehyde, for example by reduction
with DIBAL. Reaction of the aldehyde with methyl Grignard reagent can provide a
secondary alcohol, which can be oxidized to ketone XIll in step (gqg).

General Scheme 2Ab: alternate transformation of ketone XIll to alcohol XVil
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n and o are both O (e.g., conpound I). Ceneral Schene 2A: Formation of a
Cycl opropyl ene Mdiety in R2 1407020-1 -60 (R3)2 (R3)2 (1 3 m(>)2 " n
(o)m~ OXR |-/ NO OH2 (CHz)cq 2 R++ (G-(CHz)H3 P 2 (CH2)cO00OMe R++ 11
110 XI 02 X1l 1 Xl (R3)2 (R3)2 (*\)m( )mr 02 (CH2)c4r HSi Me2Bu-t Q
R++- ~N (CH2%H20Si Me2Bu-t R114 N 1+ xiv C 102 + xV (JR3)2 s R3) (2 (R3)2
(y) m RL1~N~ H20Si Me2Bu-t R11~(~ym~ CH OHt (a)'" 02 (CHz)c H2 02 CHzc4 H22
R++-4 ~~(CHz)c jH2OH XVI + XVI1 fi+ XVI1l1 (R3)2 (R3)2 u (gy)mcycle of
steps (b-d) repeated ~( )m z)e000H R++-(N~(CH2)c OOH R++N 02 CH2) 17 02 or
cycle of steps (hsl) repeated 1.1 Xl X (appropgd ate nunber of eat cyles) 1
xX Reaction Stepg? hh J?zf i I?()fsnz ! ((?np

OoTf Rni COOMe Rﬂlfﬂ LHzOH

m

Rt LHs Rt CH

CH {CH3) (CH3) {CH2)cG

goz ( 2)°% 0, °%H2 02 °CEH2 0 CH,
g1 Xm R’ 1 R xvi

Reaction Steps

(hh) LDA/2-[N,N-bis(triflucromethylsulfonyl)amino]-5-chloropyridine
5 (i) MeOH/CO/Pd(PPh3)s (cat)
(i DIBAL

Ketone Xlll can be converted to an enol triflate in step (hh). The enol
triflate can then be carbonylated using carbon monoxide to furnish a conjugated
10  esterin step (ii). Reduction of the ester in step (jj), for example with an excess of
DIBAL, provides alcohol XVII.

General Scheme 2B: Formation of a -{C3-Cg)cycloalkylene Moiety in R?

(R (f)z
“ 4@1 O Hal-CHz~(CHg)g.1-CHa-Hal " 4( ;’: Q
R N"(CH,).CH,C-OMe R g (CH,)e S-oMe
éoz base 0, A
1 1 }d
XXI XX
Hal=1, Br, Ts
15 Cycloalkylene moieties other than cyclopropyl may be formed, for example

by the method of General Scheme 2B, when the R? side chain has a carbonyl

group situated next to a methylene group. For example, compound XXI may be

reacted with a bis-halide or bis-tosylate in the presence of a suitable base to form

the cycloalkylene ketone XXII. Those skilled in the art will recognize that XXl is a
20  simply a special case of Xl, wherein c is at least 1.

Likewise, starting materials XX and XXI of General Schemes 2A and 2B,
respectively, are not the only possible starting materials which may be used to
prepare compounds according to formula | in General Schemes 2A and 2B. For
example, the cyclization reaction conditions described in General Schemes 2A

25  and 2B are not limited to starting materials in which indices n and o are both 0
(e.g., compounds XX and XXI).
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(m SOCI2/MeOH (n) Tebbe reagent 5 (o) H3O' (p) t-BuSi Me2-0S(02) CF3/ Et 3N
(gq) MCPBA (r) Ph3CH3P+Cf/BuLi (s) Tetrabutyl ammoni um fluoride 10 (t)

Et 2Zn/ 1 CH2Cl (u) RuCl 3/ Nal04 Carboxylic acid X (e.g., prepared according to
General Scheme 1 B) is converted to nmethyl ester XI in step (n), and the
met hyl ester may then be 15 converted to allylic alcohol XVII by a nunber of
known net hods. For exanple, nethyl ester XI nay be converted to enol ester
XI'l by olefination with Tebbe reagent in step (n) (S.H Pine et al, Og.
Synth., 69, 72-79, 1990, herein incorporated by reference inits entirety),

o then cOtuerA SEghie: 2‘??*?‘%#@4‘1 5(’%"4&?%&%\“)5'15‘*"' SrolsSafig FolmatBlSH D) " L
i s oxi di z40U;-Ce)cytiyalKylené hh RYanmanot o, | sobe, Tetrahedron 1993, 49 (30),

6581- 6590, herein incorporated by ref erence) to form
t - butyl di rretﬁ I si |yl oxy ketoneC alkWnEt g olefinatio

?.?f ketone XV in step

(r) provi dq orrpoﬂlﬂn(XMWth Cl gd ofcrtaihec-‘.rsmhyl f)r )ﬁctl ng grogp of
conmpound {i pr al | yH—c—atcohB CHJ ccHa) CoH

cycl opro fHstep (t) to provide al cohol XVIIKC2Al ¢ XVIIl is then
oxi di zed |n 2 (u) to carboxylic acid XX Further'honolo a)tuon of the

car boxylic mlld can be carried out, if desired, as di scus)@'ﬂ!l:l above in
General Schene 1 B, to provide corrpound XX. General Scheme 2Aa: Alternate

Synt hesi s of Kétoseof xkillin the3arPwilbreC&jnid3 that alylene(chain g@wthee (~) M
5  procedures (e.g., General Schemes 1A and 1B) and cycloalkylene forming

procedures (e.g., General Schemes 2A and 2B) may be combined in various
ways to provide various combinations of alkylene and cycloalkylene moieties on
the R? side chain of compounds according to formula |. For example, as shown in
General Scheme 3, compound | may be homologated to extend the alkylene

10  chain to the extent desired, then a cycloalkylene moiety may be formed, foliowed,
if desired, by additional homologation of the alkyiene, to provide compound XXIli.

General Scheme 4: Formation of -C(0O)-, -§(0)-, and ~S(0O2)- Moieties in R?

BH, MsCl KSAc NaOMe
XorXXor )COH —_— xOMs _— KSAC MeOH KSH
XX xxv BN xxv v
3020t2
(COCI), AcOH
Cl, (Excess),
cl AcOH cl

—'—épcn cr% OS

XXVl
15 Carboxylic acids X or XX or XXIll can be reduced to the corresponding

alcohol XXIV by reaction with borane. The alcohol XXIV can then be reacted with
a suitable reagent, such as mesyl chloride (i.e., methane sulfonyl chloride) and
triethylamine, to form a compound having a suitable leaving group, e.g., mesylate
XXV. The mesylate group can then be displaced with potassium thicacetate to
20  provide thioacetic ester XXVI, which after hydrolysis (e.g., sodium methoxide in
methanol) provides thiol XXVII. Oxidation of thiol XXVII with sulfuryl chloride
provides sulfinyl chloride XXVIIl (Youn, J.-H.; Herrmann, R.; Synthesis 1987 (1),
72, herein incorporated by reference in its entirety). Oxidation of thiol XXVH with
excess chlorine provides sulfonyl chloride XXIX (Barnard, D.; Percy, E. J.; J
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R11~ (CH2) cOOOMe R11~j0O (CHz)c?(OM)Me RL 0o ICH2)ca H3 02 1 XI RL RL Xl I
ff B (~)m2 ee ( )nm2 B/ Rll~ o(CH2cC(OH R1t~CH2)cC(OH)CH3 z 10 R1L R1
Reaction Steps (dd) HN(Owe) Me/i-PrMgCl  (ee) MeMgBr 15 (ff) DI BAL (gQ)
Dess-Martin periodinane Ester XI can be converted to an

N- net hyl - N-net hoxyam de in step (dd), which can further react w th nethyl
Gignard reagent (ee) to furnish ketone XIII. 20 Alternatively, ester Xl
can be converted to an al dehyde, for exanple by reduction with DI BAL.
Reaction of the aI dehyde with nmethyl Gignard reagent can provide a

Coneral e ?ern emqng&??@%w%fg%?ﬁgetonéhsideﬁ):ﬂep | ooh:

Gener al chene tran to al cohol XViI
1407020- ]Alteﬁﬁaiﬂeﬂy thérd#tbtlol) Bf arokylic(acids X0 MX drXXNIo&tH orédylablotide R11 1

X\1/|0|2 (ggg %I@% lgggattgl%_{ bﬁn?present%rowdzes acy%2:hlg§|:gd:tle_@()&1 X yRL 21 He R

LDA/ 2- [N, N- bi S(Hdsbfdf'éﬁllwé(&wl rfe@aagﬁ&émame FeaelibRs 8eydribedme S5 (i)
MeC]—I/scO’Pd(PPhS 4 (cat) (jj) DB

General Scheme 4, above are not I|m|ted to the specific starting materials shown,
but may be carried out with other carboxylic acid compounds.

General Scheme 5: Introduction of the Y Moiety of R?

3)2
0]
NX(CHZ)&Hz)ng
AN
XXVIII (eRES)z
Y R1 1‘<N>\

XXIX (CH2)C(C Hz)e(%
2X00( Fl(1 O

XXXl
(Es)z

R’ '<N>\(CH2) H)elY

DAY

X0
10 The moiety Y of R? may be introduced by reaction of the appropriate

sulfinyl chloride, sulfonyl chloride, or acyl chloride (e.g., prepared as described in
Scheme 4) with the appropriate HY, optionally in the presence of an organic base
such as triethylamine. For example, compounds XXVIII, XXIX, and XXX may be
reacted with HY (e.g., wherein HY is piperidine, pyrrolidine, substituted piperidine,

16  substituted pyrrolidine, etc.) to form compounds XXXI, XXXH, and XXXIII
according to formula . Compound XXXIII may alsc be prepared by the coupling
of carboxylic acids X, XX, or XXIIl with HY using amide forming conditions, for
example the conditions described in Humphrey, J.M., Chamberlin, R., Chem.
Rev., 1997, vol. 97, pp. 2243-2266, herein incorporated by reference in its

20  entirety.
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Ketone Xl Il can be converted to an enol triflate in step (hh). The enol
triflate can then be carbonyl ated using carbon nonoxide to furnish a
conjugated 10 ester in step (ii). Reduction of the ester in step (jj), for
exanple with an excess of DI BAL, provides alcohol XViI. CGeneral Schene 2B:
Formation of a -(C3-C6)cycloal kylene Miiety in R2 (R13)2 (R3)2 (6)m( )m
Rf f~ QHal-CH2 (CHz)d-rCH2-Hal Rf 1 f~ O (CH2) CCH21 Owe base O (CH2) / Owe
| z 2 /L-(\~ RL XXI 41 XXIl ) d Hal =1, Br, Is 15 Cycl oal kyl ene noi eti es
ot her than cycl opropyl nmay be formed, for exanple by the nethod of Ceneral

e 2Tt AP R aRan P RA A SPLT, oL o et Lo

or bis-tosylate int resence of a suitable base to form the

cycl oal kyl ene ket one® ” se ski I I ed | n t e grt wi |l recognize that XX
is a 20 sinpl a spé@“é éascraf@f(\ PE at_least 1. Likew se,

-

starting materi Sch s‘:s/\ﬁl& nd 2B, re@m&ctively,
are not the oﬁﬁyl‘boééf%rle stal"?‘?‘wg %E?ﬁ'm s We y be used préﬁgare
conmpounds according to formula I in General Schemes ZA_and 2B.] For —eXanple,
the cyclization reaction conditions described in CGeneral al Sciié 25 and
2B are not linited to starting nateriRSSNHn which indices n andi® are both 0
(e.g., conpounds XX and XXI). ?ﬁ 02(5’1"!3’[‘36‘8‘ ﬁe&% cheme 3: mbi nati on of
Al kyl ene Chain G owmh and Forﬁ’a | oal kyl ene i XL R2 (R3 )2
Cycl oal kyl ene (6)n2 ( )m Chain @"E)Wlh forrrat’f’gﬂ ain Gowh R1J \ 0

OH

0

R11 E R11 R2
0, O,
XLI Fb XLII%1

t 1

RZ R11 R?.
g?z g?z

XLIn XL1V

R11

Alternatively, the piperidine “core” of the compounds of the present
5 invention can be prepared by a cycloaddition reaction between alkene XXXVII
and imine XXXIX. Alkene XXXVII can be prepared by the Wittig reaction of
aldehyde XXXIV with phosphorane XXXV to form a,B-unsaturated ketone XXXVI.
Enol ether XXXVII can be formed by trapping the enolate of XXXVI with TBSCI.
The resulting TBS enol ether XL can be hydrolyzed with a mild acid to
10  piperidinone XLI. Ketone XLI can be reduced to alcohol XLIl. Those of skill in the
art will recognize that ketone XLI and alcohol XLII can be further modified to yieid
compounds XLII and XLIV, which represent a subset of structure | claimed
herein.
Specific examples of the preparation of compounds according to formula |
15  are described below.
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R11/N 0.CH 02 (OH2)e/c \(CHz)ebOH k20 3 11 4)d Rl 1 XXIII Those of skill
in the art wll recognize that al kyl ene chain growh 5 procedures (e.g.,
General Schenes 1A and 1 B) and cycl oal kyl ene form ng procedures (e.g.,
General Schenmes 2A and 2B) nay be conbined in various ways to provide

vari ous conbi nati ons of al kyl ene and cycl oal kyl ene noieties on the R2 side

chai n of conpounds according to fornula |I. For exanple, as shown in GCeneral
Schenme 3, conpound | may be honol ogated to extend the al kyl ene 10 chain to
the extent desired, then a cycl oal kyl ene noiety may be fornmed, followed, if

desired, k1 ogation of the al kylene, to provide conpound

XX 11 cg%@?g&‘gtﬁgﬁ%a&?’whrmtion of -C(O-, -S(O-, and -S(02)- Mbieties
in R2 BH3 MsCl KSAc NaOwe X or XX~or XOTIAN%@WXSAC - XSH XXIII XXI'V Et3N
XXV XXVI MeOH XXVII  (COCpz Ch2 [ Excess), S2CI2 1C xeC AcOH
XSCl XXI X Xxvl |1l XXX 15 Carb s X or XX or XXIIl can be reduced to
the corresponding al cohol XXI'V By @eaction with borane. The al cohol XXV
can then be reacted with a suitadblle reagent, such as nesyl chloride (i.e.,
met hane sul fonyl chloride) and triethylamne, to forma conpound having a
suitabl e | eaving group, e.g., mesate XXV. The nesylate group can then be
di spl aced wi th potassi um t hi oacet aEgamnpleD provi de thioacetic ester XXVI,
which after hydrolysis (e.g., sodium nethoxide in nethanol) provides thiol
XXVI'|. Oxi dat iMethgifestdr Divax)drépared irha memer gimitan tothat of ethybestdeS oful f i nyl

chlorgde bbb 17%90 .5 eI Nd abid58 88, Bs folity Nesi s 1987 (1),

Preparation of methyl ester 1

ArB(OH), PO
Pd(PPh by
/@\ SOCIMeOH m phf;Ha,E)fOH | MeOH/HOAG
Br COH B N COMe ™~ N"~CcoMe
O ArSO,Clipyr O
RQW N~ "CO,Me —» F N7 COMe
0,

F

Step 1: To a cold (6°C) mixture of 6-E>romopicolinic acid (40.0 g, 198
10  mmol) in anhydrous methanol (750 mL), thionyl chloride (68 mL) was slowly
added. The temperature was allowed to rise gradually to 34°C while all of the 6-
bromopicolinic acid dissolved. The mixture was refluxed for 5 hr. The solvent
was removed under vacuum, and the residue was dissolved in 2 L of ethyl acetate
and washed with 2 L of saturated sodium carbonate. The aqueous phase was re-
15  extracted with 1.5 L of ethyl acetate. The combined organic phases were washed
with 1.5 L of brine, dried over anhydrous MgSO,, filtered and concentrated to
dryness to give methyl 6-bromopicolinate (34.0 g) as an off-white solid.
Step 2: Methyl 6-bromopicolinate (43.8 g, 202.8 mmol) was heated in the
presence of 3,5-difluorophenylboronic acid (40.6 g, 263.9 mmol),
20 tetrakis(triphenylphosphine)palladium (23.5 g, 20.3 mmol) and sodium carbonate
(45.2 g, 426 mmol) in toluene (572 mL) and ethanol (286 mL) at 80°C for 16 hr.
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72, herein incorporated by reference in its entirety). Oxidation of thiol
XXVI1 with excess chlorine provides sulfonyl chloride XXI X (Barnard, D.
Percy, E. J.; J 1407020-1 -64 Chem Soc 1962, 1667, herein incorporated by
reference in its entirety). Alternatively, the reaction of carboxylic acids
Xor XX or XXIll with oxalyl chloride (optionally with catalytic DV
present) provides acyl chloride XXX. Those of skill in the art wll
recogni ze that the reactions described in 5 General Schenme 4, above, are not
limted to the specific starting materials shown, but nay be carried out

o oLl BREIAAE BBk S ARSIRer RO SR BELR e op A Ot e
) m XXI X RendvelsohentHPhe tedultiiredidugavad takefi up is1.8d) »PDEM 8id~~2 L1
eant] on GRSHeGE MG SR BUAFRL OLWPT I CATIGRAIUERUS GFPOTHRER | de. or acyl
chloride éqradted WitieBOO il 8EDARE CThOEFYanit phases were combined, then
5  washed with brine, dried, and concentrated to provide approximately 90 g of a

dark semi-solid material. The material was mixed with 280 mL of DCM and

loaded onto a 1.5 L silica gel column (pre-packed using hexanes), and eluted with

a gradient of 10-30% ethyl acetate in hexanes. After evaporation of the solvent

and drying, 45.6 g of an off-white product was obtained.

10 Step 3: Under a hydrogen atmosphere, a solution of the product from Step
2 (45.6 g, 183.0 mmol) in methanol (2.4 L) and glacial acetic acid (600 mL) was
stirred in the presence of platinum oxide (12.5 g) for 72 hr. The reaction mixture
was then purged with nitrogen, and the reaction mixture was filtered and then
concentrated under vacuum. The resulting residue was taken up water, treated

15  with saturated sodium carbonate, and extracted with DCM. The organic phase
was dried over anhydrous Na>;SQ4 and concentrated under vacuum to give a light
yellow foam (44.5 g).

Step 4: A solution of the product of Step 3 (44.5 g, 174 mmol) in pyridine
(300 mL) was treated with 4-chlorobenzenesulfonylchloride (110 g, 523 mmol).

20  The mixture was heated at 60°C for 4 hr, cooled to room temperature,
concentrated under vacuum, and the resulting residue was subjected to flash-
chromatography over silica gel (eluted with 10% ethyl acetate in hexanes) to
provide 70.5 g of methyl ester 1 as a white powder.
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Schenme 4) with the appropriate HY, optionally in the presence of an organic
base such as triethylam ne. For exanple, conpounds XXVII1, XXl X, and XXX
may be reacted with HY (e.g., wherein HY is piperidine, pyrrolidine,
substituted piperidine, 15 substituted pyrrolidine, etc.) to form conpounds
XXX, XXX, and XXXII'l according to fornula |I. Conpound XXXIII may al so be
prepared by the coupling of carboxylic acids X, XX, or XXIlIl w th HY using
am de formng conditions, for exanple the conditions described in Hunphrey,
J.M, Chanberlin, R, Chem Rev., 1997, vol. 97, pp. 2243-2266, herein

I ncor por at, ed b ferepce inits 20 entlrety 1407020-1 -65 Ceneral Schene
6: Alter of Piperidine Core XXXV Phi 4 1. NaHVDS QIBS R z
XXX V Phthref XXVI z 2. Cl XXXVIIRz T + H3OR' N R S02NH2 O2

PhMe/ r ef | aRFi'Bs@ﬂF TBRz R' A Rz
XLl Aoz XLI % —

(44
i -9

MCPBA

5

F(P,(Nj g CHzPPhs N 5 B R
6
| |

CICH.l NaIO4

EtzZn F. RuCl (COClyz
cYN&()\S\OH 3 \Sio F
? 8

I

!

N/\,OH
AgOOCPh {cat) H
CHN, O, S\gOH
dioxanoe water, amide coupling
80°C conditions
|
N~~CH
@
Example 1
5 Step 1: To a solution of 7.0 g (16.3 mmol) of ester 1 in 20.0 mL of dry

THF at 0°C, 50.0 mL of approximately 1M Tebbe reagent in toluene was added
dropwise, followed by dropwise addition of 8.0 mL of pyridine, The mixture was
stirred for 3 h at ambient temperature and quenched by cannulation of the mixture
into approximately 200 g of crushed ice. Approximately 200 mL of DCM was then
10  added, and the mixture was stirred for 30 min. The organic phase was then
separated from the aqueous phase and the inorganic precipitate. The aqueous
phase was re-extracted with DCM, and the organic phases combined. The
combined organic phases were then dried over anhydrous sodium sulfate
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Alternatively, the piperidine "core" of the conpounds of the present 5

I nvention can be prepared by a cycloaddition reaction between al kene XXXVI |
and imne XXXI X. Al kene XXXVI| can be prepared by the Wttig reaction of

al dehyde XXXI'V wi th phosphorane XXXV to form a, p-unsat urated ket one XXXVI.
Enol ether XXXVII can be formed by trapping the enolate of XXXVI with TBSCl .
The resulting TBS enol ether XL can be hydrolyzed with a mld acid to 10

pi peri di none XLI. Ketone XLI can be reduced to al cohol XLII. Those of skill
inthe art will recognize that ketone XLI and al cohol XLII can be further

dified t AN: d XLIT | d XL t bset f
Tor et or overbinit fe NI Re Solaspers ffred putwita Ll & dialhaddols o ©
conpoundsezited Iaaemt)orhe ov%irﬂc sotvéét @é@e%ﬁéba%dﬁﬁé%mw%wo 1 -66
Preparati on of Exanp ampl e Met ester was prepared

i n a manresbjented thfnlashocrtrwaﬁtqglrammwOasqfalhoa gsd wntb 1@x |of emyk in US.
o o “aseHe T efka Aot e AR 0 S MBI 2 1L 2
Ar SO2&1 / pyr n Step 2V Td1a'misoRiké o1 Jol\glbmiﬂi/bthbr 250 20.0. bt efacktonkoarad 5ol d (60)
mxture of mL ofB cf\ﬁﬂi)gédped for solug“ﬁty? (a d(c)ieg 0. &mq_ of TFA. The mixture was
stirred for 45 min., over which time a precipitate fell out of solution. The volatile
components of the mixture were removed, to provide a solid residue. The solid
residue was re-dissclved in DCM and washed with 50% saturated aqueous
10 NaHCOQO;. The solution was then dried, concentrated, and passed througha 10 g
silica gel plug using a mixture of 10% DCM, 10% EtOAc and 80% hexanes as the
soivent, to provide 900 mg of ketone 3.
Step 3: To a mixture of 10.05 g (24.3 mmol) of ketone 3 in 140 mL of
DCM was added 4.92 g (48.6 mmol) of triethylamine and 8.00 g (30.4 mmol) of
15 tert-butyldimethylsilyltrifluromethanesulfonate. The mixture was stirred overnight,
washed with ice-cold water, brine (saturated aqueous NaCl), dried over
anhydrous sodium sulfate, concentrated, and then exposed to high vacuum at
60°C over a period of 2 h to provide 13.9 g of crude TBS enol ether 4.
Step 4: To a solution of 13.9 g of crude TBS enol ether 4 in 100.0 mL of
20 DCM was add, dropwise over 1 h, a solution of 4.54 g of MCPBA in 100.0 mL of
DCM (technical MCPBA containing 57-86% of active material). The mixture was
stirred for an additional 25 min. Because the reaction was incomplete by NMR
analysis of a worked-up portion of the reaction mixture (using the work-up
conditions described below), an additional 1.0 g of MCPBA in 10 mL of DCM was
25  added, and the mixture was stirred for an additional 20 min. The mixture was
then washed with saturated aqueous NaHCO3, brine, dried over anhydrous
sodium sulfate, and concentrated. The product was purified by chromatography
over 120 g of silica gel using 10% of EtOAc in hexanes as solvent, to provide 9.3
g of ketone §.
30 Step 5: To a suspension of 3.5g (9.9mmol) of
methyltriphenylphosphonium bromide in THF (20 mL) at -40°C was added 3.8 mL
(9.6 mmol) of 2.5 M n-butyllithium in hexanes. The suspension was stirred for 5
min at -40°C, then stirred at 0°C for 25 min. Then a solution of 2.0 g (3.7 mmol) of
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10 mmol ) in anhydrous nethanol (750 mL), thionyl chloride (58 ml-) was
slowy added. The tenperature was allowed to rise gradually to 34C while
all of the 6- bronopicolinic acid dissolved. The m xture was refluxed for 5
hr. The solvent was renoved under vacuum and the residue was dissolved in
2 L of ethyl acetate and washed with 2 L of saturated sodi um carbonate. The
aqueous phase was re 15 extracted with 1.5 L of ethyl acetate. The conbi ned
organi ¢ phases were washed with 1.5 L of brine, dried over anhydrous MySO4,
filtered and concentrated to dryness to give nethyl 6-bronopicolinate (34.0

o) nedBiens iy iy T (ro TS e gl & AP IskBhsioR, fus febllindy (267 ¢ o
263. 9 nMmeactioAlmixtire aldssstirret ki O bpdoighti Tag peddtidai mixturé Was quenghed ol )

and sodi um carbonate (45,2 426 ml ). in tol uene éS?éAm_% and et hanol
(286 m - Witkwalet exacted with E washed withwatgeand prine @andahentdi®®d to room

tenperat Wygr di&ur!é:ﬁ\!agF|:éiéigﬁ'\LéUgffaPeDgAﬁ%ﬁgﬂbénﬁah%@ﬁ%ﬂﬁcﬁ%é’?ﬂ‘if&d gyre resul ting

resi due was taken up I _ washed tw ce W 800 'nL of water.
The donbicheamalgoephy usingsa8-1636 gradientiof ethytiacgtate iIBdExanedto provideThe or gani ¢
phases | then 5 washed with brine, dried, and concentrated to

provi deW?E)-J rrﬁgwné(&gﬂ?l%o g of a dark sem-solid material. The material was

En'xed Wi L h 28Gteﬁ6ﬁf'l'd3£Miﬂude of nal@(d.oénllml)aafhlléné eglihlim(:%aew gﬂp\bvaﬁn ol

pr e- packe S| exanes) te ] a gradi ent of 10-30% et hy

acet at e |aﬁigﬁa>f‘a¢:g'§- (4;3361["@?3')99@%%1({}@@ Jﬂéﬁ@%m%aﬁwaﬁmnﬁfwﬁ?ﬁf 5.6 g of
an of f - wy_tre chariiidd of e reikiure (0% EXOARIRIXaRe; sk Staflomanyphase) at nosphere, a
solution of the product fromStep 2 (45.6 g, 183.0 mml) in nethanol (2.4

L) aHl gishewed thatdhe ceagtion wasorerplgte,and thatia mete pelat pdyetWasice of pl ati num
ide (1 f o 7. ' i , ged with
oxi de ( ?’@?@ed Fhe s%hpé’nt wEE?‘ev%EBFattéd’ﬂoﬁq&h%lﬁtgrgﬁ@otﬁggeﬁgg W t

nitrogen the reaction m xture was tere entr at ed under
vacuum Tesidue walstpartijioned ibétweamb Civhard waferwdihergrganicanddaquBous t h sat ur at ed

S0 o BTARBE e ARG B b Bl G R PR gt ¢ v
dried over anhydrous magnesium sulfate and concentrated to provide 1.0 g of
16  crude alcohol 7.

Step 7: To a mixture of 20.0 mL of DCM and 14.0 mL (14 mmol) of 1M
diethylzinc in hexane at 0°C was added dropwise 1.0 mL (14 mmol) of
chloroiodomethane. The mixture was stirred for 10 min at 0°'C and was then
added dropwise a solution of 1.0 g of alcohol 7 in 20.0 mL of DCM. The mixture

20  was stirred for 3.5 hours at ambient temperature. The reaction mixture was
quenched with aqueous NH4CI (20%), extracted with DCM, and then washed with
water and brine. The organic and aqueous phases were separated, and the
organic phase was dried over anhydrous magnesium sulfate and concentrated.
The product was purified by silica gel chromatography using a 0-25% gradient of

25  ethyl acetate in hexanes to furnish 550 mg of cyclopropylmethanol 8.

Step 8: To 550 mg (1.24 mmol) of 8 in a mixture of 4.0 mL of CCl, and 4.0
mL of CH3;CN was added a solution of 1.1 g (4.98 mmol) of NalQ, in 6.0 mL of
water, followed by the addition of 25 mg (0.12 mmol} of RuCl; ' H20. The resulting
dark brown mixture was stirred overnight, then partitioned between DCM and

30 water. The agueous and organic phases were separated, and the aqueous phase
was re-extracted with DCM. The organic phases were combined, then washed
with brine, dried over anhydrous magnesium sulfate, and concentrated to furnish
560 mg of crude acid 9.
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yell ow foam (44.5 g). Step 4: A solution of the product of Step 3 (44.5 g,
174 mol) in pyridine (300 nm.) was treated with

4- chl or obenzenesul fonyl chl oride (110 g, 523 mml). 20 The m xture was
heated at 600C for 4 hr, cooled to roomtenperature, concentrated under
vacuum and the resulting residue was subjected to flash- chromatography
over silica gel (eluted with 10% ethyl acetate in hexanes) to provide 70.5
g of nmethyl ester 1 as a white powder. 1407020-1 -68 Reaction Schene 1 F2_
" % Tebbe F H3Q, Q .10 TBSOIf F N OTBS ~7 1 | 4 2111 MOP BA F NJ.

TS VPPN o Mo ¥ sl 85040 vl of sy Yo Bl OO
CH2ZN2 N Wadhddéd No25 nil emri Slenraolyof oxxdyl chforild. Thedixturnwas firrdd for | Nr OH

2.5 h. The solvent was removed and the resulting residue was placed under high

vacuum for 5 h to provide 550 mg of acyl chloride 10.

5 Step 10: (a) Preparation of diazomethane. In a 250 mL flask, 14.0 mL of
5M NaOH and 67.0 mL of ether were added. The mixture was cooled to -5°C
(internal temperature) using an ice/NaCl bath. 3.0 g (20.4 mmol) of 1-methyl-3-
nitro-1-nitrosoguanidine was added in portions, with shaking. The yellow ether
layer was decanted into a pre-chilled flask and dried over several KOH pellets.

10  The resulting diazomethane solution was kept in a loosely covered flask, cooled
with ice/NaCl, and used within 10 min after generation.

(b) The diazomethane solution obtained in step (a) was added to a pre-
cooled (0°C) solution of 550 mg of acyt chioride 10 in 10.0 mL of THF. The
mixture was left overnight at ambient temperature. 2.0 mL of acetic acid was then

15  added to quench the remaining diazomethane. The reaction mixture was
concentrated at room temperature under vacuum to a volume of approximately 15
mL, then diluted with 100 mL of DCM, washed with water, saturated aqueous
NaHCO3;, dried over anhydrous sodium sulfate and concentrated under vacuum at
a temperature of 30°C. The concentrated product was passed through a 5 g silica

20  gel plug using 30% of ethyl acetate in hexanes to provide 300 mg of diazoketone
11.

Step 11: A mixture containing 250 mg of diazoketone 11, 8.0 mL of
dioxane, 4.0 mL of water, and 15 mg of silver benzoate was heated at 75-80°C for
2 h. The reaction mixture was then partitioned between DCM and water and the

25  aqueous phase was re-extracted 5 times with DCM. The combined organic
phases were dried over anhydrous sodium sulfate and concentrated. The
concentrated product was then passed through a 5 g silica gel plug using a 0-5%
gradient of methanol in DCM. Further purification was carried out by reverse-
phase chromatography (C-4 phase, water-acetonitrile, 0.1% TFA) to provide 140

30 mgofacid 12.

Step 12: To a mixture of 15 mg (0.032 mmol) of acid 12 in 1.0 mL of DCM
was added 5.2 mg of HOBT, 7.3 mg of EDCI followed by the addition of 5 mg of
2-piperazin-1-yl-ethanol and 7 pL of triethylamine. The mixture was stirred for 3 h

1407020-1 -72-



F,? Exanple 1 5 Step 1: To a solution of 7.0 g (16.3 mmol) of ester | in
20.0 nmL of dry THE at 0C, 50.0 niL of approximately 1 M Tebbe reagent in

t ol uene was added dropw se, followed by dropw se addition of 8.0 nL of
pyridine. The m xture was stirred for 3 h at anbient tenperature and
guenched by cannul ation of the mxture into approximately 200 g of crushed
ice. Approximately 200 nmL of DCM was then 10 added, and the m xture was
stirred for 30 min. The organi c phase was then separated fromthe aqueous
phase and the inorganic precipitate The aqueous phase was re-extracted

then ar i cHbyRENEH AR PRS- SR GiRnGRARAE Wen o 50Ba ICH piRRME ™ and t non
t he sol i dFLOplate f(snlnctaega)iuﬁug glmv léﬁr?tdl;emgisig\% as Aisokent, Gindtthemespudfiedear t h

filter agent e orated. and t esi due was

subj ect ecb¥ Vﬁrsgsmh%q%ﬁlﬁéémﬂymzeeetgn@ﬂeyfqt?rgaogeqv'c%ifﬁsmgoo 15%of et hyl
acetate |Ex§}ﬁ[\{_|§n1es as sol vent) to provi de appr oxi mat el y 6 0 g of enol ether
2. 5 Step 2 o amxtyre of 1.0 g of enol_ether 2 in nm. of acetone and

5 midof DCM (B)éﬁi'@réleﬂorHé‘!MBHﬂDQ'y)?OQdAHME@Zd%l ﬁLJ'03 Ofrﬂ:ix) rhQ (2Ho<ture was
t d f : t I t Th
Vol at 1o ScheRshily 7. 80 IR (1B, 878°TE, B A sl gl €8 o T

resi due. (i nspBi7T (1He s)dBS3vEHI, t,&/=8i1sHp), 3e5d (2, B()L\/Baddﬂdasi)eﬂ 18i th 50%
t ted | t t t ed, d
L O BRI SR a0 U . SR T LB TR 05 e

and 80% hgxanes, @9, 093(1H0dny@1|4 f(ﬂep Y, 0 12¢q 1RO M) MLOM S (ES) RtertionSt ep 3: To a
mxture of 10.05 (24. Ketone 3 in 140 nL o DCM was added 4. 92

5 (4806 DRy 0) min.ekiepRamMEEnd 8. 00 g (30.4 mol) of 18

tert- butyI dimethylsilyltrifluronethanesul fonate. The m xture was stirred
overnight, washed with ice-cold water, brine (saturated aqueous Nad ),
dri ed ovePreparationof Exaftiples 28 f ate, concentrated, and then exposed to high

vacuum at The following Examples 2-6 were prepared by reacting acid 12 with the
appropriate cyclic amine (i.e., rather than with 2-piperazin-1-yl-ethanol) under
15  conditions similar to those described in Step 12, above. Thus, for example,
Example 2 was prepared by reacting acid 12 with piperidine rather than 2-
piperazin-1-yl-ethanol.

Example Structure Retention time | Observed mass
° (min) (m/z, M+H)
2 F @ 5.41 537.1
3 $ 4,28 539.1
4 Q% 4.03 620.1
’(;"Q;w?m
5 5 4.76 553.1
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60C over a period of 2 h to provide 13.9 g of crude TBS enol ether 4. Step
4. To a solution of 13.9 g of crude TBS enol ether 4 in 100.0 nL of 20 DCM
was add, dropwi se over 1 h, a solution of 4.54 g of MCPBA in 100.0 nL of

DCM (techni cal MCPBA contai ning 57-86% of active material). The m xture was
stirred for an additional 25 mn. Because the reaction was inconplete by NWR
anal ysis of a worked-up portion of the reaction m xture (using the work-up
conditions described below), an additional 1.0 g of MCPBA in 10 nL of DCM
was 25 added, and the m xture was stirred for an additional 20 mn. The

m xture was th ed—mfta—h—s-&t—ufa-t—, , —ried over
anhydrous sodijum sul f atrextdnd ¢oncentrated. The product was pufified by
chromat ography | over 120 ¢g°Df ‘silica gel using 10% of Et OAc in hexanes as

solvent, to providé 9.8 g-gf ketone 5. 30586ep 5:| To $#23kpens|on of 3.5g
(9. 9mvol ) of t hyl tr{ phenyl phosphonfum brom de ijn THE (20 nL)|at -40C was
added 3.8 nL (Q.6 mml) of 2.5 Mn-butyllithiumiln hexanes. The suspension
was stirred for 5 mn at -40C, then stirred at OC for 25 mn. Then a

solution gf 2.0.9 (3. 1) 0 1407020-1 -70 ketone 5 in dry THE (10.0 nl)
was sl owl ’%@Hgf‘(?%t%@%g%gn on. The resulting reaction mxture was

stirred at O CThe followiny Exahples §at8 were prephtedcbyweacting acidedlor agy h wat er,

3 it 5 : Y
enhyar ous e 10, Bleat et tesba YBLES, Al nd ddiFortite BERS Sotdany©y ™ o

chr om&@t oginethr\presaneg of abassosughasi pidingf ordrietpylamine and aise opdieaaldsint o provi de
950 ny of i kesend ofd éﬁa%'st Jﬁhhaaﬂiﬁfé!ﬁﬁalﬂfno;yﬁdiﬁe((QeeQBF'ékémEfe al kene 6 in

s then. SRmeASE Il Shamben Ron Ghsar Eoyn 18RZ VRO, - (340 280hcroane,

silica stationary phase) 10 showed that the reaction was conplete, and that

i Xt Ure, and §exaepd |1 no Syetidue qaeBalET BNShos BENRLREB0N and vt er .
The organi ¢ and|_aqueous (min) (m/z, M+H)
7 \@5 P 474 539.1
%o
8 ©<§ 5.04 509.1
o0
9 Q(LS % 4.04 606.1
Q%‘}O\L
10 > 3.69 568.1
el fSUi
oot
11 (?5 e 3.78 582.1
SVONS
omgmot> 1L
12 \(?8? 3.81 538.1
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phases were separated, and the organi c phase was washed with water and

bri ne,

1.0 g of 15 crude al cohol

dried over anhydrous magnesi um sul fate and concentrated to provide
7. Step 7: To a mxture of 20.0 nL of DCM and 14.0

m. (14 mml) of 1 M diethylzinc in hexane at 0 C was added dropwi se 1.0 nL

(14 mmol ) of
and was t hen
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wit h
L)

and hyri ot

The m xture was stirred for
added dropwi se a solution of 1.0 g of al cohol

DCM The m xture 20 was stirred for 3.5 hours at anbient tenperature.
guenched wi th aqueous NH4C

7 i
(209,

o) Qnt‘l faWa TEVaVal
-2

10 mMmn at 0 C

n 20.0 nL of
The

extracted with DCM

separated, and
and concentrat g
using a 0-25%¢g
cycl opropyl net h
4.0 mL of CCl4

the or
d. The
r adl&®&nt
anol 8.
and 4.0

ANt Ay
VEAL U1

gam

é)ghﬁse Wwas
p t~was pt
of et hyl ag
Step 8: To 55

nL_of CH3CN v

L= 9 N A NN V8 B B AV7

Thao aor l‘IQI’\I
rrre UT 3

5 dried over

iri fi ed by si
et at d.2,m hex
) mg (1.24 mmr
vas added a s

TCATTCH uqupuua

anhydr ous magi
ica gel chro
anes $26.flurni 4
pl) of 8 in a
Dl ution of 1.

phases were

hesi um sul fate
t ogr aphy

h 550 ng of

m xture of

1 g (4.98

nmol ) of NalO4
mmol ) of Rud 3'
over ni ght, then
organi ¢ phases
DCM The organi

in 6.0
H2O. The
paf4 it

were se

c phase

m_of & wat er ,

ﬁhng
par ated,
S were conbi neq

(
bet ween |
and t}

on

flol | oned by t
lar kK brown m
DCM a3
e aqueous ph
I, then washe

0 wat

ne addition of
Kt ure was sti
er. ghgqaqued
hse WwWas re-e
1 with brine|

anhydr ous nagn
acid 9. 1407020

9 in DCM (18.0 |

m xture was sti
resi due was pl g
chloride 10. 5
14.0 nL of 5M
to -50C (inter
1- net hyl - 3-

ST OnTSU
-1 - 71

rrzﬁﬁfo

ced und

Step 10t (&) Preparat
NaCOH an
nal ten

16

er

peﬁi (?

Ta[ nmd—Comn

’\"’"TO a

n= u

. 625 L (7.

. h The {
hlgh

“sof ef]

entTated—to
sol uti on of
1? nnDI

oIveﬁ%

vacuum for 5 h to
L (&) Preparatilon of diazonethaneln a 250 nlL fl ask,

her were add

L, using an ice/ NaCl

4.43

urTi st 5601
60 ng (1.19
|yl
nm)ve§4§|1|d th
pbr ovi de 550

bd. The m xt uf
bath. 3.0 g
583.1

chl ori de.

25 ng (0.12
red
bus and
tracted with
dried over
g of crude
|) of acid

The
resul ting
of acyl

e was cool ed
20. 4 mmol ) of

17

S,
Y O

3.79

622.1

18

244
73

555.1

Preparation of Example 19

5

1407020-1

Reaction Scheme 2

o

(g
e
$

Cl

Example 19

-75-



nitro-1-nitrosoguani di ne was added in portions, with shaking. The yellow
ether |ayer was decanted into a pre-chilled flask and dried over several
KCOH pellets. 10 The resulting di azonet hane sol ution was kept in a | oosely
covered flask, cooled wth ice/NaCl, and used within 10 mn after
generation. (b) The di azonet hane solution obtained in step (a) was added to
a pre- cooled (0°C) solution of 550 ng of acyl chloride 10 in 10.0 nL of
THF. The mxture was |eft overnight at anbient tenperature. 2.0 nL of
acetic acid was then 15 added to quench the remaining di azonet hane. The
reaction m xture was concentrated at roomtenperature under vacuumto a

vol ume of appr ox] ter 15 nd|I ted wwth 100 nL of shed with
wat er, satur 4g JKedts Nagfg&s '%@! Manhy rousFi§v te and
concentrat ed f‘ vacuum at—2g ¢ e of Th trated
product was pdssgd) t hrough F5°H RS | ? gel mvegalesi n @f ethyl
acetate in hexanes tgo provide 300 ng ofYdi Woketone 11. St 11: A m xture
cont ai ni ng 250 ng 'of di azoket one 11, 8 m. of dioxane, 4.@® nL of water,

and 15 ng of silver benzoate was heated at 75-80C for 2 h. The reaction

m xture was then partitioned between DCM and water and the 25 agueous phase
was re-extracted 5 tines wwth DCM The conbi ned organic phases were dried
over anhydrous sodi umSul f ate and coneentrated,—Th concen at ed, product
was t hen passed t Ho S|i=| g chdant of

met hanol meoHMNSKe F uri f:lzca rried out by~ % phase
g:ijde 140 30
acid 12 in 1.0

m. of DCM was added 52 ng of HOBT, & 3 ng of EDCl foll owedtby [t He addition
of 5 ng of 2-piperazin-1-yl-ethanol and 7 pL of triethyl amekrgnpleidhe m xture
was stirred for 3 h 1407020-1 -72 and washed with water. The organi c phase
was then | oaded on a preparative TLC plate (silica gel) using 5% MeOH in

DCM as a sol vemp 12T 690amg'(¢:58Uhimol)&# compound 8 in DCM (15.0 mL) at 0°C,
was added 0.434 mL (3.12 mmol) of triethylamine, followed by dropwise addition

5  of 0.145 mL (1.87 mmol) of methanesulfonyl chloride. The mixture was stirred for

2 h, washed with aqueous NaHCO3, and brine. The organic and aqueous phases

chr omat ography (G- 4 EoRRR@ketani trile, 0.1 % TFA)FLe
ng of acid 12. Step : To a mxture Qf b nmg (0.032 nmol) O

were separated and the organic phase was then dried with anhydrous MgSO.,.
The solvent was then evaporated to provide 850 mg of crude 13.
Step 2: A mixture of 850 mg (1.64 mmol) of compound 13 and 373 mg
10  (3.27 mmol) of potassium thioacetate was stirred in 10.0 mL of DMF for 6 h at
55°C. The solvent was then evaporated, and the resulting residue was
partitioned between DCM and water. The organic phase was washed with water
and brine. Then, the solvent was evaporated and the resulting residue was
purified by silica gel column chromatography using a 0-100% gradient of DCM in
15  hexanes. 760 mg of thioacetate ester 14 was obtained.
Step 3: To a mixture of 760 mg (1.52 mmol) of thioacetate ester 14 in
degassed MeOH (15 mL) and DCM (1 mL, added for solubility) was added 21 mg
{0.38 mmol) of sodium methoxide. The mixture was heated up to 55°C for 40 min
under nitrogen, then the solvent was evaporated. The resulting residue was
20  partitioned between DCM and water, and the aqueous phase was re-extracted
three times with DCM and once with ethyl acetate. The organic phases were
combined and then washed with saturated aqueous NH4C| and brine, and the
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O e cicmacrmmbpbey s DA

by reverse-phase HPLC (C-4 columm, acetonitrile-water) to provide 10 ng of
Exanple 1. 5 Exanple 1: 1H NWR (CDCI 3, 300 MHz) b 7.82 (2H, d, J=8.05 Hz),
7.50 (2H, d, J=8.05 Hz), 7.12 (2H, d, J=7.12 Hz), 6.73 (1 H, t, J=8.4 Hz),
5.10 (1 H, s), 4.60 (1 H m, 3.77 (1 H m, 3.63 (2H, t, J=5.1 Hz), 3.51
(2H, m, 3.34 (1 H m, 3.18 (1 H d, J=16.8 Hz), 2.69-2.40 (6H, ser m,
1.99 (1 H m, 1.45-1.01 (7H, ser |, 0.70 (11-1, nm, 0.33 (11-1, nm, 0.14
(1H, m, -0.27 (11-1, n). LCVMS(ES) Retention 10 time 3.73 min, nmz 582.1
(MrH)* . Preparation of Exanples 2-6 The follow ng Exanples 2-6 were prepared
by reacting acid 12 with the appropriate cyclic amne (i.e., rather than
wth 2-pi ienanoratedetptfarmwgsiduaje&o g of onede thioldSovas obtained arndose

descri bed | e =S or, exanpl e, Exanple 2 was prepared by
reacti ngqééﬁ%ﬁi%wegmﬁﬁ?adigﬁgﬁtsé%%é‘r than 2- piperazin-1 -yl-ethanol.
Exanpl e StructStepRecﬁlbhh@ aeivm tﬂbbwd/ﬂtb araelatuomrbﬂgohig ofhidl 15@ € 2 5. 41
537.1 3 4,28 539.1 4 4 76 553. 1407020-1 -73 60 5.05 523.1

Prepar at | Bh QSfAC%WEteé@Q“ by VPIHE“?HPF 6%"?1@”@&%? salventwas,thes prepar ed by
react 5ng agdodrated” TRE ¥esid %‘{;’V%ggftﬁl%ﬁﬁd %ﬁl@éérPécﬁF AEWGtdroghd ffeavRe Wi th the

appropriate P ne opti ona e presence of A Bask SUCH as pyridi ne
or triet m’rgamcrwdamlleaUsphms' werel separated hd hprozganic phase was atashpdt such as

(é'hgfnt hé;?@m”%@%%ﬁiﬂ&é@%f beéf agéﬁfeo%@g%ﬂ{@shéva}ﬁoratem to p%hv"f‘&m grruI Ln. R,
sulfonyl chloride 186.
Step 5: The crude sulfonyl chloride 16 was dissolved in 1.5-2.0 mL of
10  pyridine. This solution was treated with 92 mg of 4-piperidinopiperidine and then
heated overnight at 60°C. The reaction mixture was then partitioned between
aqueous saturated NaHCOj3; and DCM, and the organic phase was washed with
water and brine, and dried. The organic and aqueous phases were then
separated, and the solvent evaporated from the aqueous phase. The resulting
15  residue was then purified by preparative TLC using 5% MeOH/DCM as the
solvent, to provide 47 mg of Example 19.
Example 19: 'H NMR (CDCls, 300 MHz) 5 7.89 (2H, d, J=8.8 Hz), 7.54 (2H,
d, J=8.8 Hz), 7.04 (2H, d, J=7.3Hz), 6.73 (1H, m), 5.18 (1H, s), 4.71(1H, dd,
J=2.9, 7.3 Hz), 3.99 (1H, d, J=13.2 H2), 3.86 (2H, d, J=14.0 Hz), 2.83 (1H, dt,
20 J=2.2,12.0 Hz), 2.71 (1H, dt, J=2.2, 12.0 Hz), 2.54-2.35 (5H, ser m}), 2.17 (1H, d,
J=14.0 Hz), 2.20 (1H, m), 1.88 (1H, m}, 1.72-1.55 (7H, ser m), 1.47-1.30 (5H, ser
m}, 1.14 (3H, m), 0.58 (1H, m), 0.28 (1H, m), 0.00(1H, m). LCMS(ES): Retention
time 4.01 min; m/z = 656.4 (M+H)"

25  Preparation of Examples 20-24
Examples 20-24 were prepared by methods similar to those used to
prepare Example 19, except that the appropriate amine was used in place of 4-
piperidinopiperidine in Step 5. Thus, for example, Example 21 was prepared with
N-methylpiperazine instead of 4-piperidinopiperidine.

30

Retention time | Observed mass

Example Structure
P rie (min) (m/z, M+H)
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Exanpl e Structure Retention tine Observed mass mn (nz,
o 10 3.69 568.1 11 oo 3.78 582.1 12 9 3.81

800 5.04 509.1 94.04 606.1

538.1 1407020-1 -74 13 4.25 525.1 14 5.32 523.1
~~~xla 17 a ~b 3.79 622.1 184.06 555.1 Preparation of Exanple 19 O
fYl C'U Exanple 19 5 Reaction Schene .2 1407020-1 -75 |

583.1

/N~ |

~NO/ HEt3NI17 Ms KSY FI| Jc~ DCM O to RT 5 DVF, 530C

FQQ“S}’{Q

20 " 4.45 575.3
2 "Eu: s’f
pEfo,

21 3,72 588.3
QQQP

22 C; 4.62 589.3
?EEQQ

23 i? L 3.66 618.3
K@&ig\’s’fo\q

24 3.82 658.4

5

15 4.17 543.1 16 4.43

Preparation of Example 25

cl

Example 25
Reaction Scheme 3
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1314 11 1 F7NSHFs~/e 00+0H~ti 5 ?-0Y MO4/NaOE OC ~1
AcHH'o 17 751 16 | | Exanple 19 Step 1: To 690 ng (1.56 nmol) of
conmpound 8 in DCM (15.0 nL) at 0C, was added 0.434 niL (3.12 mmol) of
triethylamne, followed by dropwi se addition 5 of 0.145 nL (1.87 mol) of
met hanesul fonyl chloride. The m xture was stirred for 2 h, washed with
aqueous NaHCO3, and brine. The organi c and aqueous phases were separated
and the organi c phase was then dried with anhydrous MgSO4. The sol vent was
t hen evaporated to provide 850 ng of crude 13. Step 2: A mixture of 850 ngy

(1.64 mmol ) of conpound 13 and 373 ng 10 (3 g%ca%wl) of pot a55| um
Zni at

t hi oacet s]sti rre ss'nﬂmn ol vent was
t hen evap® @Qd I f #@H es DCM and
wat nd br| .
ue was purlfled b i ga gel colum

wat er. The r%i t he sol vent
was evapor dte
chromat ographyjusing a 0-100% gradi &t of DCMin 15 hexanesy 760 ngy of

er 14 was obtained. Sep 3: To a mixture of ¥60 ng (1.52
mol ) of thioacetate ester 14 in degassed MeCH (15 nL) and DCM (1 nlL, added

t hi oacetate es
for sol ubiyl diga()y. ﬁf 7@Q;ded 21 m 38N | ch,cc@Rdi um et haxo The
en

nd the resultlng r

m xture p toF under n| LT OgRNA,, n sol vent
was evaporahedi, 3. Thazsoesul due M&@Pcza Bp@Hskjot i ondd Jh e and
wat er, and the aqueous phag ps_A th DCM and once

eextracted three tig
with ethyl acetate. The orga ases were conbi ned and e washed with
saturated aqueous NH4Cl and br ||ne and the I

BN

TBAF, THF  F.
fP’oE@ NMMIDCM IP’ 0

21 Example 25

Step 1: To 110 mg (0.25 mmol) of alcohol 8 in 15 mL of DCM was added
127 mg (0.3 mmol) of Dess-Martin periodinane, followed by 31 mg (0.37 mmol) of
5 NaHCO3. The reaction mixture was then stirred at RT for 2 hours and quenched
with 0.4 g of sodium thiosulfate in sat. NaHCO3. The product was extracted with
DCM, washed with water and brine, dried, concentrated, and purified by silica gel
column chromatography using a 0-25% gradient of ethyl acetate in hexanes to
furnish 92 mg of aldehyde 17.

10 Step 2: To 600 mg (1.37 mmol) of aldehyde 17 in 12 mL of acetonitrile
was added 533 mg (8.2 mmol) of KCN, 22 mg (0.068 mmol) of Znlz and 269 mg
(1.78 mmol) of TBDSCI. The reaction mixture was then stirred at 50°C overnight.
The solvent was evaporated, and the resulting residue was re-dissolved in EtOAc
and washed with water and brine to furnish compound 18.

15 Step 3: Compound 18 (638 mg, 1.1 mmol) was dissolved in 10 mL of
DCM, chilled to -78°C and treated with 1.78 mL (1.78 mmol) of DIBAL. The
reaction mixture was allowed to warm up to 0°C and was stirred at this
temperature for 2 h. 1.5 mL of 1N H2S0O,4 was then added and the reaction
mixture was stirred at 0°C for another hour. The reaction mixture was washed

20  with water and brine, dried, and concentrated to furnish aldehyde 19.

Step 4: To a mixture of 155 mg (0.265 mmol) of aldehyde 19 in 4 mL of
tert-butanol and 1 mL of water at 0°C was added 73 mg (0.532 mmol) of
NaH;PQ,, 0.118 mL of 2-methyl-2-butene and 77 mg (0.85 mmol) of sodium
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1407020-1 -76 sol vent evaporated to formresidue. 670 ng of crude thiol 15
was obtained and used without further purification in Step 4. Step 4:

Chl ori ne gas was bubbled into a solution of 90 ng of thiol 15 in 2 nL of
AcOH water (50/1 by volune) for 10 m nutes. The solvent was then 5
evaporated. The residue was partitioned between DCM and water, and then the
organi ¢ and aqueous phases were separated. The organi c phase was washed
wi t h aqueous NaHCQO3, dried, and the solvent was evaporated to provide crude
sul fonyl chloride 16. Step 5: The crude sulfonyl chloride 16 was di ssol ved
in 1.5-2.0 nL of 10 pyridine. This solution was treated with 92 ng of

4- di i di d.th heat i gh 0C. .Th ti
i Xt Ure PR ol AT BILreRRSBUTed (26 Jeoneurd R BTac SeHfletRER DoW and
t he or gar(BmI)mmisEtGM(Maﬂhadrmdded Wae exrganicl ldyer was wastied withcbrin€he or gani c

and aque he sol vent evaporated fromthe
agqueous p ase c@ﬁfr?t]emgﬂer%ﬁ%ﬁ%dﬁﬁc a&ecbt hen purified by _EHepar ative TLC

usi ng 5% I\/EC]—iﬁIE]!/I5as16t0dE9 (@ BV enmol}0b apid R0 was disselyedin Zxalnpl EHES. Exanpl e

19: 14 NMﬁd(t%&wutﬁ%d\/m)(o%zﬁ rﬁﬂwoﬁ)?dﬁ Msohﬁ%n%f"mAFu?lﬁ‘iF(AHer d, J=8.8
Hz), 7.04 J= H dd,

J=2.9, 7.9 F'B!ght syiring. (qaqtemd"asﬂ?%'cbe% V!F‘E‘ae(‘&iir:teé wi 2.83 (1
H dt, 2OC0M2TRe otdaric KHyer was Whshéd Hlthd:trme,ld’r?ec?and.avébdfhﬁe,d t8 fﬁlﬁﬂﬁs?h 35 (5H,

3=14.0 Hz), 2.20 (1 H, ), 1.88 (1 H, m), 1.72-1.55
?% ser%?%%&?“ﬁ% (5H, ser )n'), 204 (3H, nr)m), 0.58((1H, nm’) 0.28 (1H,

m, 0.00(1 H, Styp 6t Ovsa ESytureret @nirig. 134 meol). afranboxylicacid-2168%1 34 (M-H) ' 25
P d
r epfg at 'rﬁ§' 20 'ﬁ%ﬁlg@hﬁ& (@Er%@ﬁé@xﬁém@o %@. &S\ﬁfJeMOéted)@ Wils EMdéEFSbO S

simlar tot ose u except that | ppropri ate

anmi ne wad"@€d 434 ek ted b‘P'PJPerﬁir}feﬁ"Pijﬁéﬂ PekS. 69318“1"%') ot MM, Theius, for
exanpl e, riaxai®wasitimed at RTeloababurd, iqienthetwhl brhe eazicte witts E€OAC of

4-piperid] raollr)’tﬂlerl'hg'orr]geamc layer was washed with brine, dried and concentrated. The

product was purified by preparative TLC using 6% of MeOH in DCM to furnish

15 33.5 mg of Example 25 as a diastereomeric mixture.

Example 25: (diastereomeric mixture) 'H NMR (CDCls, 300 MHz) & 7.90

(11H,m), 782 (1.1 H, m), 7.54 (2.1 H, m), 714 (2.2 H, m), 7.04 (2.2 H, m), 6.72
(0.9 H, m), 5.04-4.80 (1.4 H, serm), 4.72 (0.3 H, d), 4.63-4.44 (1.1 H, serm), 4.36
(0.4 H, m), 4.26 (0.3 H, m), 4.10-3.77 (1.5 H, m), 3.59 (0.7 H, m), 3.52-3.32 (0.8

20  H, serm), 3.00 (0.5 H, m), 2.85 (0.5 H, m), 2.69-2.34 (6.5 H, ser m), 2.1-0.7 (23.8
H, ser m), 0.65-0.22 (3.2 H, ser m), 0.12 (0.4 H, m), -0.38 (0.4 H, m), -0.50 (0.2 H,
m). LCMS(ES) Single peak, retention time 3.63 min; m/z=636.2 (M+H)".

Preparation of Examples 26-29

25 Examples 26-29 were prepared by methods similar to those used to
prepare Example 25, except that the appropriate amine was used in place of 4-
piperidinopipetidine in Step 6. Thus, for example, Example 26 was prepared with
L-prolinol instead of 4-piperidinopiperidine.
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30 Exanple Structure Retention tinme Oobserved nass
-77 20 4.45 575.3 21 3.72 588.3 22 4.62 589.3 230 3.66 618.3
3.82 658.4 Preparation of Exanple 25 OMO /rJy F I\ N6 tt N o=s=011/\ O

F LI Exanmple 25 5 Reaction Schene 3 1407020-1 -78 KCN, TBSCl,
Fe~m~~~ N jiiiji~~""~~"L Dess-Marti
ssMe/DCMF ( J 0= =0 HCH3CN O N' 6~OTBS a PY Y 17 18 | |

-78C 0 H NaC102, CH3CHC(CH3)2 'n~ O H

OrBS NaH2POX4,

mn (mz,

M-H)

CN

1407020-1
..r,4 24 9a

~I~. ~0Znlz(Cat) Ft 0= 06tH
1. DI BAL-H, DCM

, ' 2. MOH, 3. 1 NH2SOy F P

t-BuOH H20 F 0_ ~~ OTBS 19 20 |
E | Struct Retention time | Observed mass
Xampie ructure (min) (m/z, M+H)
e ﬁ
26 I? @ ? 3.90 569.1
s
27 D@ : 3.69 555.1
e
el ﬁBﬁ)\\
28 I?@ ] 4.48 637.1
29 5”753\[( 4.06 623.1

Preparation of Examples 30 and 31

1407020-1

%?
Cl
Example 30

)

Example 31

Methyl ester 22 was prepared in a manner similar to that of ethyl ester 5 of
Example 173 in U.S. Serial No. 10/358,898, as follows.
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n0O OHn H~NJ TBAF, THF F OHes'™ J HND F,!~, . | J Oyyll~ o NW DCM FY 21
FFFY Exanple 25 Step 1: To 110 ng (0.25 mmol) of alcohol 8 in 15 nL of DCM
was added 127 ng (0.3 mmol) of Dess-Martin periodinane, followed by 31 ngy
(0.37 mmol) of 5 NaHC03. The reaction mxture was then stirred at RT for 2
hours and quenched with 0.4 g of sodiumthiosulfate in sat. NaHCO3. The
product was extracted with DCM washed with water and brine, dried,
concentrated, and purified by silica gel colum chromatography using a

0- 25% gradi ent of ethyl acet ate in hexanes to furnish 92 ng of al dehyde 17.
10 Step 2: 00 (1%7 of al dehyde 17 in 12 nmL of acetonitrile
was adde (“g%“f e KCN 22 ngy (0.068 mol) of Znl12 and 269 ny
(1.78 rrm)l) of TBDSCI . Thq,,ereactlon ture was;shiien stl r at 50C
overnight. T ey, Wasevaporg ~ca0de was

re-di ssol ved .hﬁ Et OAcgllandJMﬁashed wi th watggr SPI‘FCF“B:Q'me to PUI’I’]I ’Sh conpound
18. 15 Step 3: Conpound 18 (638 ng, 122 mmol )" WY di ssol vedsin 10 nL of
DCM chilled to -78C and treated with 1.78 nL (1.78 mmol ) of DI BAL. The
reaction mxture was allowed to warmup to OC and was stirred at this
tenperature for 2 h. 1.5 nL of 1 N H2SO4 was then added and the reaction

m xture was stirred at 0C for her hour. The reaction m xture was washed
20 with water and BgPtAe, dri afgj;d conéé?ﬁz@'ate\d olfurni sh al dehyde 19.
Step 4: To a nixtUfe o 55rrg(ﬂ)§8 “Id%’eiQm4rrLof
tert-butanol and 1MR®"EP ater at 0C was added 73 (0.532 nmol ) of
NaH2PO4, 0.118 nL of 2-nethyl -2-#8utene and 77 ng (0385 nmol) of sodium
1407020-1 -79 chlorite. The reaction mxture was S¢irred for 1.5 hours at
RT. Saturated NH4CI (3nml) and Et OAc (15nl) were a@dded. The organic | ayer
was washed wth brine, 25

Step 1: A solution of 6-bromopicelinic acid (20.0 g, 99 mmol) in DMF (60
mL) was treated with K;COs; (16.6 g, 120 mmol) followed by Mel (6.8 mL, 109
5 mmol). After 18 h, the reaction mixture was diluted with H,O and extracted with

EtOAc (2x). The combined organic extracts were washed with H2O (3x), brine,
dried over MgSO, and concentrated in vacuo to provide bromide 22 (16.9 g, 79%)
as an off-white solid.

Step 2: A solution of bromide 22 {16.9 g, 78.2 mmol) in dioxane (120 mL)

10 treated with tributyl{vinyl)tin {25.1 mL, 86 mmol) and Pd{(Ph;P) .Cl, (2.0 g, 2.85
mmol) and heated to reflux. After 48 h, the reaction mixture was cooled to room
temperature and concentrated in vacuo. The resulting residue was diluted with
saturated aqueous NH4Cl and extracted with EtOAc (3x). The combined organic
extracts were stirred with a solution of KF (20 g) in H,O (300 mL) for 30 min,

15  filtered through Celite, and rinsed with EtOAc. The filtrate was washed with brine,
dried over MgSO, and concentrated in vacuo. Flash chromatography (5§ — 15%
EtOAc/Hex) provided 23 (9.3 g, 73%) as a yellow solid.

Step 3: A solution of 23 (22.5 g, 138 mmol) in MeOH (400 mL) and glacial
acetic acid (100 mL) was treated with platinum oxide (2.0 g) and stirred under H:

20 (1 atm). After 36 h, the reaction mixture was filtered through Celite, rinsed with
MeOH and concentrated in vacuo. The resulting residue was diluted with
saturated sodium carbonate, and extracted with CH;Cl> (2x). The combined
organic extracts were washed with H20, dried over MgSQ, and concentrated in
vacuo to afford amine 24 (23.5 g, >99%) as a clear oil.
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dried and concentrated to furnish carboxylic acid 20. Step 5: 160 ng (0. 267
nmmol ) of acid 20 was dissolved in 2 nL of THE 5 and treated with 0.53 nL
(0.534 nmol) of 1 Msolution of TBAF in THF. After overnight stirring,
reacti on was quenched with water, extracted with EtOAc and DCM The organic
| ayer was washed with brine, dried and evaporated to furnish carboxylic
acid 21. Step 6: To a mxture of 65 ng (0.134 mmol) of carboxylic acid 21
and 34 10 ng (0.20 mmol ) of 4-piperidinopiperidine in 2.0 mL of DCM at 0OC
was added 59 ng (0.134 nmmol) [1,4"']-bipiperidine and 0.044 nL (0.402 nmol)

ot ract ed wi ¢ PEPGRA SEHISTRA AR, B) 5 ot Geton SUE AT i elerf ne.

dri ed andtr@dteewwasre@s? me41wrnqdust4 mrdbernlzéh@é.mﬂan hl%ﬁaégu 8¢, TLC usi ng
6% of MeOH in DCMto furnish rrq_k as a astereorrerlc

m xture. H& @)@@heetpaéeée%rré’rﬂemn tthﬁeqaotlpnnmwwesyoo doMz) 6 7.90
El "o 72 op tgfperatule gnd Washdd Seqbenthl within ACh N Rapr D, griéals (2,2 L)

1 &, severMgSQ. ad comcentratedin, vacuas Regnstalljizatipn from BIGATHek113)H, ),

359 0.7 H 20 H 0 0.5.H 2. 0.5 H,
, 2( 69- %’%En%’ 6255(2§t?5 Do (Hf’E‘el""%ﬁ 90"(5%"?9"#“ '@F‘Xﬂaﬁ"@d@? %P%%?s( 2 H,
ser Oprb¥ide@ geddnd rBatch (5 @@) (0@ whldrt thé)ﬁltrat@ wadg fuRther IHcrystﬁIhzeld%( ES)

Si ngl e peak, retention tine Preparation of
Exanpl es Q@@QFOEO‘@(%%W&W'GMQ 2\/Gar élyp?‘géla)ﬁ@ﬂ) B'(yz51é§ advhitessaldi ar to those
used to prepare Exanple 25, except that the appropriate amne was used in
pl ace of 4- piperidinopiperidine in Step 6. Thus, for exanple, Exanple 26
was prepared with L-prolinol instead of 4-piperidinopiperidine. 1407020-1
-80 Exanple Structure Retention tine Observed mass (mn) (mz, MH) 26 3.90
569. 1
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\4 "x'a ~v X 27 3.69 555.1 Dz~ 28 4.48 637.1 29 4.06 623.1 Preparation
of Exanples 30 and 31 Na NO Y cl I 5 Exanple 30 Exanple 31 Methyl ester 22
was prepared in a manner simlar to that of ethyl ester 5 of Exanple 173 in
U S. Serial No. 10/358,898, as follows. 1407020-1 - 81 Preparation of

nmet hyl ester 25 K2CO3 Mel Bu3SnN z z ~~ Br N CO2H DWW Br N CO2Me
Pd(PPh3)Cl \ " ~-CO2Me 22 Dioxane 23 H2/PtO2 ArSQ2CI n N "CO2Me ~1 t02Me
MeOH HOAc H Et3N 02 24 C 25 Step 1: A solution of 6-bronopicolinic acid
(20.0 g, 99 mml) in DWW (60 m-) was treated with K2C03 (16.6 g, 120 mol)

fol | owed Vel . 8 , 109 5 mmol). After 18 h, the reaction m xture was
di | ut ed vﬁé&&@é&%ﬂl&t tracted with
i-PrMgCi

\,MO\%,O\ HN{Me)OMe ™ (mj\]]/N‘O/ MeMgBr \WQK‘T’O LDA

o7 0 (s} 0 0 070 /@’CI
25 26 THN" "N

Ci

\W'O“ o \w“O

24

\"/01'1' MeOH "“TCOZMe DIBAL EtpZn
0770 Pd(PhsP), o070 CICH,l
28 29
cl |
e PhyP )
“TNTKTOR b SN b _n-Bu,NCN g N "’"‘K“CN DIBAL

31 32

(COCI), O O/
H ~ T N
O o

Example 30

i

BOP
piperidine
EtsN

Example 31

Step 1: A solution of ester 25 (10.0 g, 28.9 mmol) and N,O-
5  dimethylhydroxylamine hydrochloride (4.24 g, 43.5 mmol) in THF {280 mL) at
-20°C was treated dropwise with /-PrMgCl (43.5 mL, 87 mmol; 2.0 M in THF).
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Et OAc (2x). The conbi ned organic extracts were washed with H20 (3x), brine,
dried over MgSO4 and concentrated in vacuo to provide brom de 22 (16.9 g,

79% as an off-white solid. Step 2: A solution of bromde 22 (16.9 g, 78.2
mmol ) in dioxane (120 m-) 10 treated with tributyl(vinyl)tin (25.1 nm., 86
mol ) and Pd(Ph3P) 2C12 (2.0 g, 2.85 mml) and heated to reflux. After 48
h, the reaction m xture was cooled to room tenperature and concentrated in
vacuo. The resulting residue was diluted with saturated aqueous NH4Cl and
extracted with Et OAc (3x). The conbi ned organic extracts were stirred with

| ut K Q H20 0 n 30 dth h
oot Tt ol OPe eactiot Tiiife WaEMBmERdo MGt tanpEGt e Hveh 2 ST e, | ar ad
over Ngscaddamérﬁn%%aaﬁcﬁﬂmwuféaﬂamqueﬂcﬁéb with' Savaf uemH&‘}(

Et OAc/ Hex) dpr ovi ded 23 ¢g}()(?B/«) as ellow solid. Step 3: A solution of

23 (22.5 @d exmdieswith; m@%mplna%erq,ﬁ%iaxers \u%retwasmgwaﬂ( 100 n -)
was treat ﬁﬂh%"‘d}lgd F&‘vé{ Mggﬁﬁ‘%'ddc%nﬁgnﬁa ﬁOQo@fPre{fﬁﬁ’d %Pr@g Iz{s*gw.ri (1 atm.

After 36 he reac xture was I'tere hroug sed with
MeOH &nd =@9f6pas$ aafemt diln vacuo. The resultl ng residue was diluted with

or gani ¢ ext rachBnd: & SHLRb e* e Fpge 2 (s &u%ééf@mas&h@%%‘?;{‘iﬁ n
vacuo to péited dwmrmamQBﬂg@@ni 8 mMdY93.6M i r::tL@ fibl 2 h1the 18a36tich - 82 Step

4: A solution of am ne

was treated
with B SATpEeaas uenchagwith seruml eﬁmér@wmaﬁx&mp@dm@ F60.8 o. - 165
room ¢ orp@h e COnG R taniE Bt WA webii RASIHERABITRARS. 20 %Gri o
5 ovép NgMcmuﬁnUat&delntvaauedTnturm% BtQAg/tiex) at @@ provideddietaneOAc/ Hex
Fecryst ol 21 G g Th8 B as Hifrertaib€aBe AL RS AbRE 5 o@fen ch ¢ ne
filtrate y@dtidndl OIveg (Tcﬁwwﬁélqidld)zaqke&me Zhaya wmtermiw de a third batch (4.2
g, 75%total yield) of 25 as a white solid, 14
Step 3: A solution of ketone 27 (4 1g, 12.43 mmol) m THF (80 mL) at
-78°C was treated with LDA (6.84 mL, 13.67 mmol; 2.0 M in
15  heptane/THF/ethylbenzene). After 30 min, a solution of 2-[N,N-
bis(trifluoromethylsulfonyl)yamino}-5-chloropyridine (6.35 g, 16.16 mmol} in THF
(20 mL) was added dropwise. After 4 h, the reaction mixture was warmed to 0°C.
After 30 additional min, the reaction mixture was diluted with saturated aqueous
NaHCO; and extracted with Et;0 (2x). The combined organic layers were
20  washed with brine, dried over MgSQO,4 and concentrated in vacuo to give crude 28.
The solid residue was added to a solution of CH3CN [purged for 45 min with
CO(g)]. The solution was treated with n-BusN (5.92 mL, 24.86 mmol), MeOH (60
mL), LiCl (0.53 g, 12.43 mmol) and (PhaP) 4Pd (1.40 g, 1.25 mmol). The reaction
mixture was evacuated and contacted with CO (1 atm), and heated to reflux
25 under 1 atm CO. After 24 h, the reaction mixture was cooled to ambient
temperature and concentrated to remove MeOH. The residue was diluted with
EtzO, 1N HCI and extracted with Et;O (2x). The combined organic layers were
washed with 1N HCI, saturated aqueous NaHCOs, brine, dried over MgSO, and
concentrated in vacuo. Flash chromatography (3—10% EtOAc/Hex) provided
30 ester 29 (Rf=0.53, 10% EtOAc/Hex, 2.05 g, 44% over 2 steps) as a clear oil
along with unreacted ketone 27 (Rf = 0.63, 10% EtOAc/Hex, 930 mg).
Step 4: A solution of ester 29 (2.38 g, 6.40 mmol) in THF (60 mL) at -78°C

was treated with DIBAL (25 mL, 25 mmol; 1.0 M in Hex) and warmed to ambient
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temperature over 30 min. After an additional 2 h, the reaction mixture was

quenched with 1N HCI and extracted with CH2Cl> (3x). The combined organic

layers were washed with H,O, dried over MgSO, and concentrated in vacuo.

Flash chromatography (20% EtOAc/Hex) afforded olefin 30 (2.03 g, 92%) as a
5 clearoil

Step 5: A solution of Et;Zn (29 mL, 29 mmol; 1.0 M in Hex} in DCE (50
mL) at -20°C was treated with chloroiodomethane (2.10 mL, 29 mmol) dropwise
over 20 min. After an additional 5 min, a sclution of olefin 30 (2.0 g, 5.90 mmol)
in DCE (30 mL) was added dropwise and the reaction mixture warmed to ambient

10  temperature over 30 min, After an additional 2.5 h, the reaction mixture was
quenched with saturated aqueous NH,Cl and extracted with CH2Cl» (2x). The
combined organic layers were washed with H,0, dried over MgSQO, and
concentrated in vacuo to give alcohol 31 (1.98 g, 94%) as a white solid.

Step 6: A solution of alcohol 31 (650 mg, 1.82 mmol) in CH3CN/Tol (30

15  mL, 1:2) at 0°C was treated with Ph3P (630 mg, 2.40 mmol), imidazole (375 mg,
5.5 mmol), and I, (609 mg, 2.40 mmol). After 1.5 h, the reaction mixture was
quenched with saturated aqueous NH4Cl and extracted with Et,O. The combined
organic layers were washed with saturated agueous NaHCO3, brine, dried over
MgSO, and concentrated in vacuo. Flash chromatography (5% EtOAc/Hex)

20  afforded iodide 32 (600 mg, 70%) as a white solid.

Step 7: A solution of iodide 32 (2.73 g, 5.84 mmol) in CH3CN (60 mL) was
treated with n-BuysNCN (1.90 g, 7.0 mmol). After 1.5 h, the reaction mixture was
diluted with H2.O and extracted with EtOAc¢ (2x). The combined organic layers
were washed with brine, dried over MgSO, and concentrated in vacuo. Flash

25  chromatography (10% EtOAc/Hex) afforded nitrile 33 (1.85 g, 86%) as a white
solid.

Step 8: A solution of nitrite 33 (1.38 g, 3.76 mmol) in CH2Cl> (40 mL) at -
78°C was treated with DIBAL (5.6 mL, 5.6 mmol; 1.0 M in Hex) and warmed to -
10°C over 2 h. After an additional 1 h, the reaction mixture was quenched with

30 1N HCI, 2 mL MeOH and stirred vigorously. After 30 min, the biphasic solution
was extracted with CH.Cl; (3x}. The combined organic layers were washed with
H.0, dried over MgSO, and concentrated in vacuo to provide crude 34 (1.4 g).
The crude residue was dissolved in a solution of t-BuCH/H.O (4.1, 40 mL), cooled
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EtSNNND O 'O O Exanple 31 Step 1: A solution of ester 25 (10.0 g, 28.9
nmmol ) and N, O 5 di net hyl hydr oxyl am ne hydrochloride (4.24 g, 43.5 nmmol) in
THE (290 nL) at -20C was treated dropwise with i-PrvgCl (43.5 ni, 87 mol;
2.0 Min THF). 1407020-1 -84 The reaction mxture was warned to anbi ent
tenperature over 2 h. After 2 additional h, the reaction m xture was
quenched with saturated aqueous NH4CI and extracted with EtQAc (2x). The
conbi ned organic |ayers were washed with brine, dried over MgS&™ and
concentrated in vacuo to afford amde 26 (10.8 g, 5 >99% as a clear oil.

Dt oot o derhCieh e atby St NatRG (1 6,558 rifhet) PR ZRghe 15 i 090

re?ﬁt iE?ggammmole$W iqﬁﬁﬂgggdgpim wg,u‘rzaome?aadumrmeag\f amhieh brliwr(lter ag: iegd
over SR TEGTAHER. CRIAR it dbe reRchan U Mas el LSRR Hory ot OG
provi ded U8 NHCI (aﬁd Ltri¢ted With EﬂdAd P m&ﬁﬁﬁe@bf@rﬁala%&. wéret ur at ed

as above to provide additional 0.7 g (70 %total yield) of ketone 27 as

a whi Pe swashed \!Hﬁféb'z@; brine; sirigdiayar MQSIQ;tQWeCOZ‘FeOHathgﬂ vaguaity gffRse) in THE
(80 m - )Tﬁ‘??’f’kﬁ %b/?%%%ﬁv\%téggl'id% (6.84 nm., 13.67 mol; 2.0 Min 15

hept ane/ zene a sol utlon of 2- [N N-
bi s(trifluor ormma sAnIsbtmﬂph)oﬁamdcﬂS 500?1900 Oii&mrdolmm CBi.Ch (Y mLYGvas nmol ) in
THE (20 m - R‘prdro WI se. reac ion n xture was war nmed

Lo 2 dfeathd g REAE (AL 20 Firnelh Bitensa i hadeadion miiray « 1
sat ur at e%é@k‘@ﬁ’éé‘htra RRCaOCUIRISd RS 011 (1 LR GdieaThih EGRBRS or gan ¢

| ayers were 20 washe ried-ove concen rated i n vacuo
to gil0e c;nh;db?ﬂzmmoljrfodiowed iby 4r-p|pedd|aopmendadelé217 my, 8. ‘B’i)llrmolbrAer IBH3CN
[purged f fhe réa50t|on m%ure was directly purified via preparative TLC (5% MeOH/CH5Cl,)
to provide Exampie 30 (25 mg, 60%) as a yellow oil.
Example 30: '"H NMR (CDCls, 400 MHz) & 7.77 (dd, J = 8.1, 4.4 Hz, 2 H),
7.46 (dd, /=8.8,5.9 Hz, 2 H), 4.75-4.54 (m, 2 H}, 3.92 (m, 1 H), 3.73 {m, 1 H),
15  3.40(d, J=16.2 Hz, 1 H), 2.99 (m, 1 H), 2.59-2.43 (m, 7 H), 1.94-1.67 (m, 6 H),
1.58-1.43 (m, 5 H), 1.22-1.02 (m, 6 H), 0.97 (t, J= 7.3 Hz, 3 H), 0.90-0.50 (m, 5
H). LCMS(ES) retention time 3.62 min, m/z 536.1 (M+H").
Step 9a: A solution of acid 35 (40 mg, 0.104 mmol) in CHzCl: (2 mL) was
treated with piperidine (15 puL, 0.156 mmol), Ets;N (31 uL, 0.22 mmol) and BOP
20  reagent (60 mg, 0.135 mmol). After 18 h, the reaction mixture was directly
purified via preparative TLC (25% EtOAc/Hex) to provide Example 31.
Example 31: (35.3 mg, 75%) as a yellow solid. LCMS{ES) retention time

4,38 min, m/z 453.1 (M+H").

25  Preparation of Examples 32-33
The following Examples 32-33 were prepared by reacting acid 35 with the
appropriate cyclic amine (i.e., rather than with 2-piperidinopiperidine) under
conditions similar to those described in Step 9, above. Thus, for example,
Example 33 was prepared by reacting acid 35 with (+/-)-1,4-
30 diazabicyclo[4.4.0]decane rather than 2-piperidinopiperidine.
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CO(g)]. The solution was treated with n-Bu3N (5.92 nL, 24.86 muol), MeOH (60
m), LiC (0.53 g, 12.43 mmol) and (Ph3P)4Pd (1.40 g, 1.25 mml). The
reaction mxture was evacuated and contacted with CO (1 atn), and heated to
reflux 25 under 1 atm CO After 24 h, the reaction m xture was cooled to
anbient tenperature and concentrated to renove MeOH The residue was
diluted with Et20, 1 N HCl and extracted with Et20 (2x). The conbi ned
organic layers were washed with 1 N HC, saturated agueous NaHCCO3, brine,
dried over MJSO4 and concentrated in vacuo. Fl ash chromatography (3-*10%
Et OAc/ Hex) provided 30 ester 29 (Rf = 0. 53, 10% Et OAc/ Hex, 2.05 g, 44% over
2 steps) as a clear—ott atrong—wth—ttmregcted—ketone27—(R——=0-63, 10%
Et OAc/ Hex, 930 ng). Step 4. A solution off ester 29 (2.38 g, 6.40 nnol) in
THE (60 rri-) at [-78C was treated w th DIBAL 325 ., 25 mol: 1.0 Min Hex)
and warned to a‘r‘@hg{q‘;,e 1407028z 1,785 t erper &t b8 igger| FPSRVEA M3t o an
additional 2 h,|the reaction mxture was | quepshied wth gvhM48) and
extracted with CH2Cl 2 (3x). The conbi ned|organic |ayers were washed with
H2O, dried over [MySOA and concentrated in vacuo Fl 3sh chr omat ogriaphy (20%
Et OAc/ Hex) afforded olefin 30 (2.03 g, 929 as a 5 glear oil. Stegp 5: A
solution of Et2Zn (29 ni, 29 I+ 0 M|in Hex) in DCE (50 nlL) at -20C was
dr g

2.

y

t

treated with chloraqi odonet hap; 10 ni, |29 mmol ) dragpwi se___gver 20 m n.
After an additi pnal®25 pin, éol ution of |ol ef 830 (

DCE (30 nL) was|added dropw sg and the rgaction m xture warned to |[ambi ent 10
tenperature over 30 mn. After an additiqgnal 2.5 h, tlhe reaction nixture was
guenched with saturated aqueous NHACI and extracted Wwith CH2ClI2 (2x). The
conbi ned organi ¢ | ayers vveree[\ﬁash vvlth H2O, dried gver MgSO4 and
concentrated in|vacuo tfo gi Ve 1{(1.98 g, 949 as a white |solid.
Step 6: A solutijon3df al coholA31 (650 ng 1.82.5mnvol) [in CHBENW Tol (30 15
m., 1:2) at O0C was treated witYh Ph3P (630 ng, 2.40 mjol), im dazolle (375 ny,
5.5 nmmol ), and 12 (609 |ng, 2.40 nmol ). Affter 1.5 h, tlhe reaction nixture was

0 9,5%8190 mmpl) in

Preparation of Examples 34-38
The following Examples 34-38 were prepared by reacting acid 35 with the
appropriate cyclic amine (i.e., rather than with piperidine) under conditions similar
5 tothose described in Step 9a, above. Thus, for example, Example 34 was
prepared by reacting acid 35 with (R)-(+)-3-pyrrolidinol rather than piperidine.

Retention time Observed mass
Example Structure
{min) (mfz, M+H)
D D
TEYT
34 3.75 455.1
ISP
~Sere,
35 4,05 489.1
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Preparation of Examples 39-40

O

m“”

Example 39

Example 40

Olefin 36 was prepared by the method given for Example 1 in US 0229902.

1407020-1
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pr epar ed

by reacting acid 35 with (R)-(+)-3-pyrrolidinol rather than

pi peridine. Retention tine Observed nass Exanple Structure (mn)

MrH) 34

3.75 455.1 35 4.05 469.1 1407020-1 -88 36 4.56 511.13 J

(mz,
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3.45 494.1 «cl J " _,0H 38 3.42 524.1 Preparation of Exanples 39-40 CH
"O01I1 I Exanmple 39 Exanple 40 5 Oefin 36 was prepared by the
nmet hod given for Exanple 1 in US 0229902. 1407020-1 -89 Reaction Schenme 5 n
TFA, Dess- ~OIBS CH212 OIBS TBAF Dr' " -*,~CH Martin O O Et2Zn 0 00
periodinane 36 37 38 1

0'o000

10

15

20

25

30

Step 1: A solution of Et;Zn (48.4 mL, 48.4 mmol; 1.0 M in Hex} in CHxCl>
(20 mL) at 0°C was treated with TFA (3.7 mL, 48.4 mmol). After 5 min, CHyl» (3.9
mL, 48.4 mmol) was added. After an additional 5 min, a solution of olefin 36 (5.2
g, 12.1 mmol) in CH2Cl; (40 mL) was added and the reaction mixture was warmed
slowly to ambient temperature. After 2 h, the reaction mixture was quenched with
MeOH, diluted with H20 and extracted with CH,Cl, (4x) followed by EtOAc (2x).
The combined organic layers were washed with dried over MgSO4 and
concentrated in vacuo to afford silyl ether 37 (6.1 g, >99%) as a clear oil.

Step 2: A solution of silyl ether 37 (25 g, 56.3 mmol) in THF (250 mL) at
0°C was treated with TBAF (110 mL, 110 mmol; 1.0 M in THF) and warmed to
ambient temperature. After 18 h, the reaction mixture was concentrated in vacuo
and diluted with 1N HCI and Et;0, and extracted with Et,O (3x). The combined
organic layers were washed with 1N HCI (2x), H2O, brine, dried over MgSO,4 and
concentrated in vacuo. Flash chromatography (0—5% MeOH/CH:Cl,) provided
crude alcohol 38 (26.2 g) as a white solid.

Step 3: A solution of crude alcohol 38 (26.2 g) in CH2Cl; (500 mL) at 0°C
was treated with pyridine (8.7 mL, 101 mmol) followed by Dess-Martin
periodinane (34 g, 80 mmol) and warmed to ambient temperature. After 2.5 h,
H2O (3 drops) was added. After an additional 30 min, the reaction mixture was
concentrated in vacuo, diluted with Et,O, and washed with saturated agqueous
NaHCO3/Na,S205 (1:1). The aqueous layer was back-extracted with Et,O (2x).
The combined organic layers were washed with 1N HCI (2x), saturated aqueous
NaHCOs;, brine, dried over MgSO, and concentrated in vacuo. Trituration (2:3:25
EtOAc/Et,O/Hex) at 0°C provided crude aldehyde 39 (20.3 g) as a white solid.

Step 4: A solution of aldehyde 39 (20.3 g) in THF (500 mL) at 0°C was
treated with MeMgBr (28 mL, 84 mmol; 3.0 M in Et,C) and warmed to ambient
temperature over 1 h. After an additional 15 min, the reaction mixture was
quenched with saturated aqueous NH,Cl and concentrated in vacuo. The
aqueous solution was extracted with Et;0 (2x). The combined organic layers
were washed with saturated aqueous NaHCO; brine, dried over MgSO,4 and
concentrated in vacuo to give alcohol 40 (17.8 g, 92% over 3 steps) as a white
solid.
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Dess- n N "CHO MeMyBr Martin D',1 J O LDA O ,O0 O COH periodinane 0' o cl
3940 41 TfT2N N1 1 COnn >, |If MeOH D" / CO2Me DIBAL Dom / OH Et2Zn O
b Pd(Ph3P)4 0 O Il O sO CICH21 1 42 1 43 44 Ph3P 0 n OH 12 D1 n- BUANCN
"~[~CNDIBAL O so 0 'O0 OL~C 451 46 //~vM1 47 NaClO2HNIJ HO N
N~OH D~ ~CHO DCOOH DNJ 0" b H2PO4 v "0 HATU 0% b i-Pr2NEt 1 48 1 49

| Exanple 39 (COCl)2 HNO ' H41 D' MN 0- OO0 1 Exanple 40 1407020-1 -90
Step 1. A solution of Et2zZn (48.4 nm., 48.4 mol; 1.0 Min Hex) in CH2Cl 2
(20 mL) at OC was treated with TFA (3.7 nL, 48.4 mol). After 5 mn, CH212

(3.9, ML 62 S RuRRar Sonbiite T SC6H b oAt e o B 20! o
M xture Vg was fregted with pyridine (6.6 mL, 77 mmol) followed by Dess-Martin

periodinane (28.8 g, 68 mmol) and warmed to ambient temperature. After4 h,

the reaction mixture was concentrated in vacuo, diluted with Et,O, and washed

5  with saturated aqueous NaHCO3/Na,S;0; (1:1). The aqueous layer was back-

extracted with Et,0 (2x). The combined organic layers were washed with 1N HCI

(2x), saturated aqueous NaHCO;, brine, dried over MgS0O4 and concentrated in

vacuo. Trituration (10% EtOAc/Hex) at 0°C provided ketone 41 (13.5 g). The

filtrate was concentrated and triturated as above to provide a second crop (2.1g,

10  total yield 88%) of 41 as a white solid.

Step 6: A solution of ketone 41 (2.56 g, 7.50 mmol) in THF (50 mL) at
-78°C was treated with LDA (4.1 mL, 8.25 mmol; 2.0 M in
heptane/THF/ethylbenzene). After 30 min, a solution of 2-[N,N-
bis(trifftuoromethylsulfonylyamino]-5-chloropyridine (3.8 g, 9.68 mmol) in THF (10

15  mL) was added dropwise. After 4 h, the reaction mixture was warmed to 0°C.
After an additional 2.5 h, the reaction mixture was diluted with saturated aqueous
NaHCOj3; and extracted with Et,0 (2x). The combined organic layers were
washed with brine, dried over MgSQ, and concentrated in vacuo to give crude 42.
The solid residue was added to a solution of CH3CN [purged for 30 min with

20 CO(g)]. The solution was treated with n-BusN (3.57 mL, 15 mmol), MeOH (25
mL), LiCl (0.32 g, 7.5 mmol) and PhsP (0.39 g, 1.5 mmol) and Pd(dba); (0.43 g,
0.75 mmol). The reaction mixture was evacuated and contacted with CO (1 atm),
and heated to reflux under 1 atm CO. After 12 h, the reaction mixture was cooled
to ambient temperature and concentrated to remove MeOH. The residue was

25  diluted with Et,O, 1N HCI and extracted with Et,O (3x). The combined organic
layers were washed with 1N HCI, saturated aqueous NaHCOj3, brine, dried over
MgSO, and concentrated in vacuo. Flash chromatography (3—10% EtOAc/Hex)
provided ester 43 (Rf = 0.53, 10% EtOAc/Hex, 790 mg, 27% over 2 steps) as a
clear oil along with unreacted ketone 41 (Rf = 0.63, 10% EtOAc/Hex, 730 mg).

30 Step 7: A solution of ester 43 (1.79 g, 4.66 mmol} in THF (50 mL) at -78°C
was treated with DIBAL (14 mL, 14 mmol; 1.0 M in Hex) and warmed to ambient
temperature over 30 min, After an additional 1 h, the reaction mixture was cooled
to 0°C, quenched with 1N HCI and extracted with CH.Cl; (3x). The combined
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5 slowmy to anbient tenperature. After 2 h, the reaction m xture was
quenched with MOH, diluted with H20O and extracted with CH2Cl 2 (4x)

foll owed by Et QAc (2x). The conbined organic |ayers were washed with dried
over MgSO4 and concentrated in vacuo to afford silyl ether 37 (6.1 g, >99%
as a clear oil. Step 2: A solution of silyl ether 37 (25 g, 56.3 mmol) in
THE (250 nmL.) at 10 OC was treated with TBAF (110 nL, 110 mmol; 1.0 Min
THF) and warned to anbient tenperature. After 18 h, the reaction mxture
was concentrated in vacuo and diluted with 1 N HCl and Et20, and extracted

b0 br i re oA VS WP Hadfid uith 0, SiseSEP IS i dfelinigatn ™ T (29,
chr omat ogvaxuby F(Iébﬁéi%hhﬁdrﬂrlﬂﬂm)% EtOAc/He) affdrded wiefired4 (hblg, 98%)26. 2 g) as

a white solid p 3: A solution of crude al cohol 38 (26.2 g) in CH2Cl 2
(500 ni) %&aé@af s treated with pyrldl ne (8.7 nL, 101 nmol) fol | oned by

Dess-Martin quh ARBtioA DY &1, 20 17TTRL )1 PRfhoARY. mi it FeRyTRIOE (3prper at ur e.

After 2.5 h, drops) was ad ter an additional 30 mn, the

react Pon mLkan12@°Ga@sztoeai@dxwhtqhmr@@domeﬂm9d1 24 mbt €@ nvnelh dpwise and washed
i th sat

DL 2t RSy ARSI B bt o AR R A S e i1

1 N HCl (iﬂ)%CEs(zm midtwed auitieelairepwiseldtddhe beaction rdl/xtwglgavmedwsmg)éand e

concentrated i vacuo...Ir t t|on c/ Et He at rovi de

oo Herinasttuls U 30 bin- SARY 4l addficisf 2.5 Fothe dedyon mdB S on o

al dehyde %Sbr(oa@d%:um)satmraiaﬁddiéb@srnmmtane@xwaétedtm&a@ﬁgcwzi) NeBr (28 ni,

84 mmol ; Min Et20 and warned to anbient tenperature over 1 h. After
an ad@i t i eaAPined organic layersrwereiwashed; with e, dried %M@%@‘t andh saturated

t' t ted
i n B 20 (5] TR adRUAER G A O o Y B R i T St arat el

with Et20 (2x he co re washed with saturated
agueous NaHCOStepr9: nAsollttibacbfaimhol\@ﬁsmSgnd.21(mrrm®nn ICHAEN/Tal (d8culg t o gi ve

al cohol 49 :25 {05 s TR \Gith Ig’h;a5 ?P.ﬁ)g, 8% Amoh |m|dazgl (H.'BZlgA,'qE. 0-1- 91
mmol), and [; (1.27 g, 5.0 mmol). After 20 min, the reaction mixture was

15  quenched with saturated aqueous NH,4Cl and extracted with Et,O (2x). The
combined organic layers were washed with saturated aqueous NaHCO;, brine,
dried over MgSO,4 and concentrated in vacuo. Flash chromatography (3%
EtOAc/Hex) afforded iodide 46 (1.6 g, 79%) as a clear oil.

Step 10: A solution of iodide 46 (1.6 g, 3.33 mmol) in CH3CN (40 mL) was

20  treated with n-BusNCN (1.4 g, 5.1 mmol). After 2 h, the reaction mixture was
diluted with saturated aqueous NH4Cl and extracted with Et,O (3x). The
combined organic layers were washed with H;O, brine, dried over MgSQO, and
concentrated in vacuo. Flash chromatography (10% EtOAc/Hex) afforded nitrile
47 (1.0 g, 79%) as a white solid.

25 Step 11: A solution of nitrile 47 (1.0 g, 2.64 mmol) in CH.Cl, (30 mL) at -
78°C was treated with DIBAL (4.7 mL, 4.7 mmol; 1.0 M in Hex) and warmed to
0°C over 1 h. After an additional 15 min, the reaction mixture was quenched with
1N HCI, 2 mL MeOH and stirred vigorously, After 30 min, the biphasic solution
was extracted with CH>Cl; (3x). The combined organic layers were washed with

30 H0, dried over MgSO, and concentrated in vacuo to provide crude 48 (950 mg).
The crude residue was dissolved in a solution of t-BuOH/H,0 (4:1, 30 mL}, cooled
to 0°C and treated with NaH2PO4 (730 mg, 5.28 mmol), 2-methyl-2-butene (6.6
mL, 13.2 mmol; 2.0 M in THF), NaCIO; (764 mg, 8.45 mmol) and warmed to
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Step 5: A solution of alcohol 40 (17.8 g, 51.8 mmol) in CH2CI 2 (500 nL) at
OC was treated with pyridine (6.6 nL, 77 mmol) foll owed by Dess-Martin

peri odi nane (28.8 g, 68 mmmol ) and warnmed to anbi ent tenperature. After 4 h,
the reaction m xture was concentrated in vacuo, diluted with Et20 and
washed 5 with saturated agueous NaHCO3/ Na2S203 (1:1). The aqueous | ayer was
back- extracted with Et20 (2x). The conbi ned organic |ayers were washed with
1 NHA (2x), saturated aqueous NaHCO3, brine, dried over MgS&™ and
concentrated in vacuo. Trituration (10% Et OAcl Hex) at OC provided ketone 41

13.5 te dtrit ab i d
& second APBEnt mpdBhia ARG TR TS BiBof Mt Mtk MGG RS fep 6
sol ution @ciuéoakmmhnﬁzéxﬁﬁc&d vﬂtlﬁ@tomds)() I Thelddmibihed wrgarad layerdBhereas
treated with LDA ( Min_ heptane/ THE/ e hg %nzene)
After 30 \mawedawgrbl-i@@, grrlpq)pvq I‘fl% and concentrated in vacuo to afford acid 4

bls(trlflgqrﬁ)gajm §é‘bfmﬂiilé(jﬁ)oga‘ no] - 5-chl oropyridine (3.8 g, 9.68 mol) in

THE (10 1 was added wi se. After 4 h, the reaction m xture was
warmefl to OC. Steptta‘ Arsohldidntolfenldl492(59 g, Q.25 mmel inBHaCke (2mi-)whs di | ut ed

or gani ¢ 10pees EREH CprahERCUR B 42k miiand HhdL ol e e BBt Tt d i

vacuo to gﬁyﬁOtﬁﬁldfthélarhyd?aitﬁlombIsdltro«fatrﬁémymlﬁéidﬂd-m proat- midlm of CH3CN
[ purged for 30 mn wth %i The sol ution was treated with n-Bu3N

(3.57 niL, Mgs0188ImmohM¢R 2{095085 1) wascndct@ Fiftey, 1870 Shenfeadtionfaixier (0. 39 g,
L, 2 oL S IE S au eedlso N TR dRATRFC O B v6E 1o
CO APt ercaabined prgamcelawelsomenemaahed Wtﬁssatumt@ﬂaquepmlﬁaldGOatmqﬂer ature and
and oxt r PG ORI BodErilatel Yo bR pAPIVE TR S B8 Ner e vashed wi th
1 N HCl, NH,QHfMeOH/ClHsCissaffdadiéd B xalnplen®9 aslaiyetlowselid, wij&daand concentr at ed
L E BT il RSP PR B ] o0 (1,
unr eact edrilfhidretodprolide hydfbchloridbX¥ItER AEE32%Y 88 aV@llow solid.
15 Example 39: "H NMR (free base) (CDCls, 400 MHz) 8 7.71 (d, J = 8.8 Hz, 2
H), 7.44 (d, J=8.8 Hz, 2 H), 4.54 (d, J= 6.6 Hz, 1 H), 3.67-3.55 (m, 4 H), 3.42-
3.34 (m, 2 H), 2.97 (m, 1 H), 2.82-2.52 (m, 6 H), 1.95 (m, 1 H), 1.66 (m, 1 H),
1.56-1.43 (m, 2H), 1.21-0.90 (m, 7 H), 0.86 (m, 1 H), 0.75-0.52 (m, 6 H), 0.23
(m,1 H). LCMS(ES): Retention time 3.31 min, m/z 538.3 (M+H").
20 Step 12a: A solution of acid 49 (50 mg, 0.125 mmol) in CH2Cl; (2 mL) was
treated with oxalyl chloride (100 ulL, 1.16 mmol). After 20 min, the reaction
mixture was concentrated in vacuo, diluted with CH>Cl> (1 mL) and treated with
EtaN (130 pL, 1.20 mmof) followed by (+/-)-1,4-diazabicyclo[4.4.0]decane (140
mg, 1.0 mmol). After 18 h, the reaction mixture was diluted with saturated
25 aqueous NH4CI and extracted with CH,Cl; (2x). The combined organic layers
were washed with saturated aqueous NaHCO3, dried over MgSO, and
concentrated in vacuo. Preparative TLC (0.5:4.5:85 NH,OH/MeOH/CH.Cly),
afforded Example 40 (42.0 mg, 65%) as a yellow oil.
Example 40: LCMS(ES): retention time 3.45 min, m/z 520.3 (M+H").
30  Preparation of Examples 41-42
The following Examples 40-41 were prepared by reacting acid 49 with the
appropriate cyclic amine (i.e., rather than with 2-methyl-2-piperazin-1-yl-propan-1-
ol) under conditions similar to those described in Step 12, above. Thus, for
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30 Step 7: A solution of ester 43 (1.79 g, 4.66 mvl) in THE (50 nL) at -78C
was treated with DIBAL (14 nL, 14 mmol; 1.0 Min Hex) and warnmed to anbi ent
tenperature over 30 min. After an additional 1 h, the reaction m xture was
cooled to OC, quenched with 1 N HO and extracted with CH2Cl 2 (3x). The
conbi ned 1407020-1 -92 organic |ayers were washed with H2O dried over
MySO4 and concentrated in vacuo. Flash chromatography (20% Et QAc/ Hex)
afforded olefin 44 (1.5 g, 90% as a clear oil. Step 8 A solution of Et2Zn
(17 mL, 17 mol; 1.0 Min Hex) in DCE (30 5 nL) at -20C was treated with
chl or oi odonet hane (1.24 nL, 17 mmol) dropwi se over 20 mn. After an

addi ti ona ] | ut | of ol efli . in DCE (20 m.)
was add ed‘é M@’éﬁﬁﬁg Aﬂ h\gg#] B?@Ff%(ﬁﬂﬁkﬁ%ﬁpé %ﬁgr%e\gﬂ? ég(gﬁ?}eﬂetﬁﬁ-e nper at ur e
over 30 npiperazin-tiyl)ethantdrathenthin 2-methyl-2tpiperazio: 1-glprepandrad. was quenched
W th saturated aqueous NH4Cl and extracted with CH2Cl 2 (2x). The 10 conbi ned
organi c | ayers were wasted—wtH2 dried—gver MgS4 and concentrated in
vacuo to give al cohol 45 (1.57 g, >P9% as clear ojl. Step 9: A solution
of alcohol 45 (1.5 g, 4.21 nmmol) in Tl Obskovedl 1:2) at 0OC was
treated wth Ph3Bafple3 g, St@turamol) |reas6 mB2| g, 12.0 mmol), and 12

t

t

(1.27 g, 5.0 mol). After 20 mn, 1(5l réac ilonMtHkt uF e was 15 qguenched with
saturated aquequs NH4Q and extracted with Et20 (2x). The conbi ned organic
| ayers were waghedw-th saturated 2 ; i ne, dried over MgSH
and concentratad in vacuo Fl ash ch omat ogr aphy (3% | Et OAc/ Hex) afforded
iodide 46 (1.6 |g, 79% clre | . Step|10: A solution of iodide 46 (1.6
g, 3.33 mmol) ijn GHBCN ( .,r'lﬁl) vvas 203bgeatledsyg4h p-Bud4NCN (1.4 g, 5.1
mmol ). After 2 ih, the jeagtjion mxture was |diluted wth saturated aqueous
NHACI and extrgcted wifth 20 (3x) .| The corbined organic |ayers were washed
with H2O, brine, dried over MugSH apd concdantrated j n vacuo. Flash
chromat ogr aphy [(10% Et(QAc/ Hex) afforded nitrlile 47 (1.0 g, 79% as a white

sol i d. L
VWEP:STN\_;(&N
42 $ 3.25 536.3

(=]

5  Preparation of Examples 43-44
The following Examples 43-44 were prepared by reacting acid 49 with the
appropriate cyclic amine (i.e., rather than with (+/-)-1,4-diazabicyclo[4.4.0]decane)
under conditions similar to those described in Step 12a, above. Thus, for
example, Example 44 was prepared by reacting acid 49 with octahydro-
10 pyrrolof1,2-a]pyrazine rather than (+/-)-1,4-diazabicyclo[4.4.0]decane.

Observed

Retention mass (m/z,

Example Structure time (min) M+H)

43 @ ! 3.50 506.1
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25 Step 11: A solution of nitrile 47 (1.0 g, 2.64 mol) in CH2CI 2 (30 nL) at
- 78C was treated with DIBAL (4.7 nmL, 4.7 mmol; 1.0 Min Hex) and warned to
OC over 1 h. After an additional 15 mn, the reaction m xture was quenched
with 1 NHC, 2 nL MeOH and stirred vigorously. After 30 mn, the biphasic
solution was extracted wth CH2CI 2 (3x). The conbined organic |ayers were
washed with 30 H2O, dried over MgSO4 and concentrated in vacuo to provide
crude 48 (950 ng). The crude residue was dissolved in a solution of

t-BuOH H20 (4:1, 30 rrL) cool ed to OC and treated with NaH2PO4 (730 ng,
5.28 rmDI) 2- TEt :“yi —butefre \U 6 —313—7—nmot .0 Min THF), NaCl O2
(764 ng, 8.45 mmol) and warnmed to ]1407020-1 -93 anfjient tenperature. After
1.5 h, the rea¢tion mjx r@ s;Qh lluted with saturatled aqueous NH4Cl and
extracted with|Et @c (3X§;’ """" © conbii nesi3or gani soelzaygrs were washed with
H2O, dried over MgSOX |and “\doncentrated in vacuo to gfford acid 49 (1.03 g,
98% as a white solid| 5 Step 12: A solution of acid 49 (50 ng, 0.125 mol)
in CH2CI2 (2 ml)_at  0C was treated i -Pr2NFt (110 L 1 0.625 nmmol ) and HATU
(61 ng, O.163 mml) After 10 min, the di hydrochloride salt of

2- et hyl razi pan-1-ol (43 ng, 0.188 mol, WO 2001007441)
was added; Ep?agpnlgpﬁxa%mfég jon mixture  was diluted with saturated
aqueous NHACI and extracted wit CHZCI 2 X/ 10 conbi ned organic | ayers
were washed with saturated aqugo (ﬁsz over MgS™4 and
concentrated in vacuo. Prepara N :4.5:95 NHAOH MeOH CH2CI 2)

af forded Exanple 39 as a yeWow o WhICh was dissolved in Et20 (2 nl)
and treated with HO (1.0 ni, 1 2in EtZO) followed by trituration to

provi de hydrochl oride salt (23 y, 32% as a yeIIow solid. 15 Exanple 39:
1H NWVR (free base) (CDCI3, 400 J—r 5 7. 71 (d J 8.8 Hz, 2 H), 7.44 (d, J
=88 Hz, 2 H, 454 (d, J =6.¢ : 67355(m4|—|) 3.42- 3.34
(m2H),2.97(m1H),28225(m 195(m1H) 1.66 (m 1 H),
1.56-1.43 (m 2H), 1.21-0.90 (m %ﬂ;’nﬂ@i&s (m 1 H, 0.75-0.52 (m 6 H),
0.23 (m1 H. LCVMS(ES): Retention tinme 3.31 mn, n12 538.3 (M+H ).
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20 Step 12a: A solution of acid 49 (50 ng, 0.125 mol) in CH2CI2 (2 m-) was
treated with oxalyl chloride (100 L, 1.16 mml). After 20 mn, the reaction
m xture was concentrated in vacuo, diluted with CH2G 2 (1 nmL) and treated
with Et3N (130 L, 1.20 nmol) foll owed by
(+/-)-1,4-diazabicyclo[4.4.0]decane (140 ny, 1.0 mol ). After 18 h, the
reaction mxture was diluted wth saturated 25 aqueous NH4Cl and extracted
with CH2Cl 2 (2x). The conbi ned organic |ayers were washed with saturated
aqueous NaHCO3, dried over MgSO4 and concentrated in vacuo. Preparative TLC
(0.5: 4. 5%&%&%0—90 2), afforded Exanple 40 (42.0 ng, 65% as a
yel | ow oi > L@VS(ES): retention tine 3.45 mn, mz 520.3 (M+tH ).
30 Preparation of Exampgd 41-42 The foll owi ng Exanpl es 40-41 were prepared
by reactind} acid T%gp withthe Qappr oprl ate cychivmpam ne ofgs €., rat her than
wth 2- metvﬁ%?’ eraZT‘n—I THOP O|—)—Uﬁd-€-|‘-—e W,Q‘TBDPS ar to
those descri‘bed in St &8fefgx ahov&> Thus, for® ™®4D7020-1 ~9& exanpl e, Exanpl e
41 was prepar®d by reacti ng acP 49 with 2- ((2S) - 2- Met hy$z- pi perazin-1

-yl )-ethanol rather than thyI 2-pi perazin-1 -y|-propan-1 -ol. Retention
Qobser ved Exarrple Struct etlrre(mn) mass (mz, MtH) r"te 41 J 3.25
536.3 Y~N-EX-@0 3. 25 5* Pr e'par aknemcrf Ex es 43-44 The foll ow ng

Exanpl es 43-#4—ner e Act ing—aci-d W@Taoﬁﬁproprl ate
cyclic am nfitqiie rath an W|th (+/-)-1, 4- d| a cycl o[ 4. 4. 0] decane)
under conditions simlar t hose described in St 12a, above. Thus, for
exanpl e, Exanpl e 44 was é}jﬁp ! ed by reacting aci dﬁ vmtﬁ oct ahydr o-

cl Cl
OH gAc
NaBH,/CeCl, O Acz0/pTsOH O OTBDPS
_ A OTBDPS —— SN
\ N )
\Y% éOQS\, 4 5025\/
© y @ "
f C
OAc Ohc
TBAF . O OH NaOCI (Nj OH
Y N [s []
- . \VJ 40 S\/ _—— v sozﬂr
2 4-AcNH-TEMPO
Q) "
L cl
OH —\ _FOH
K2COj3 O HNUN QH ></
(@) OH
—_— W SC0H
AVAR v
2 HATUAPENEt 7" N7
DMF SO:

Exampie 45
Cl

5 Step 1: Cyclopropanecarboxaldehyde 50 was obtained as described in J.
Am. Chem. Soc. 1992, 114(24), 9369-86 (Andrew G. Myers, Dragovich S. Peter,
and Kuo Y. Elaine). A solution of this aldehyde (10.0 g, 28.4 mmol} in toluene (60
mL) was treated with 1-triphenylphosphoranylidene-2-propanone (22.0 g, 63.0
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10 pyrrolo[1, 2-a] pyrazine rather than (+/-)-1, 4-di azabi cycl o[ 4. 4. Q decane.
Retenti on Cbserved Exanple Structure tine (mn) mass (mz, MH 43V .. O
3.50 506.1 1407020-1 -95 44 3.37 506.3 Preparation of Exanple 45 OH /r NCOH
" S02 0 Exanple 45 1407020-1 -96 Reaction Scheme 6 O 0 Ph3P 0 1. NaHVDS
OrBS HOTBDPS x_/~ _ ~ A~ OIBDPS i ~vALX, v OTBDPS PhMe/reflux 2. TBSCl 50
51 52 OIBS 0 [>-CHO 1INHCI/DCM  OTBDPS OTBDPS Ar SO2NH2 502 502
Phive/reflux 53 54

mmol), and the reaction mixture was heated at reflux for 16 h. After cooling to
room temperature, the solvent was removed in vacuum and the residue was
purified by chromatography over silica gel (eluting Hexane/EtOAc 8:2) to give 6.0
g of ketone 51.

5 Step 2: To a solution of ketone 51 prepared in Step 1 (6.0 g, 15.3 mmol)
in THF (20 mL) at -78°C was added slowly KHMDS (17.0 mmol, 17.0 mL, 1.0 M in
THF). The reaction mixture was stirred at -30°C for 1 h, cooled to -78°C and then
treated with a solution of TBSCI (3.0 g, 17.0 mmol) in THF (20 mL). The mixture
was stirred at -78°C for 2 h and allowed to warm to room temperature over 16 h.

10  After quenching with saturated aqueous NH4CI, the mixture was extracted with
EtOAc, dried over Na,SO4 and concentrated to yield 7.74 g of diene 52.

Step 3: A mixture of diene 52 prepared in Step 2 (7.6 g, 15.0 mmol), p-
chlorobenzensulfonamide (1.44 g, 7.5 mmol), cyclopropanecarboxaldehyde (0.75
g, 10.6 mmol) and THF (5 mL) was heated at reflux for 12 h. After cooling to room

15  temperature the solvent was removed to give a mixture of cis and trans products
(cis/trans = 2:1), which were separated by flash chromatography (eluting
Hexane/EtOAc 8:2) to give 1.50 g of the desired cis sulfonamide 53 as a solid.

Step 4: To a solution of sulfonamide 53 prepared in Step 3 (1.5 g, 2.0
mmol} in DCM (15 mL) at 0°C was added slowly concentrated HCI (0.75 mL).

20  After stirring at 0°C for 2 h, the mixture was neutralized with saturated aqueous
NaHCOs3, the layers were separated, the organic phase was dried over Na,SO,
and concentrated. The residue was purified by chromatography over silca gel
(eluting Hexane/EtOAc 9:1) to give 1.2 g of ketone 54 as a white solid.

Step 5: To a solution of ketone 54 prepared in Step 4 (0.97 g, 1.5 mmol) in

25  THF (10 mL) was added CeCl3'7H20 (0.12 g) followed by NaBH,4 (0.61 g, mmol).
The cooling bath was removed and the reaction mixture was stirred at room
temperature for 1 h. The mixture was dilute with water, extracted with EtOAc,
dried over Na,S04, and concentrated. The residue was purified by
chromatography over silica gel (eluting Hexane/EtOAc 7:3) to give 0.69 g of

30 alcohol 55 as a clear oil.

Step 6: A solution of alcohol 55 prepared in Step 5 (0.691 g, 1.1 mmol),
acetic anhydride (10.8 g, .106 mmol) and p-touenesulfonic acid monohydrate {60
mg, 0.32 mmol) was stirred at room temperature for 16 h. The reaction mixture
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Cl CI OH QAc NaBH4/ Ced 3 Ac2Q pTsOH OTBDPS OIBDPS $ 02 $ 02\ 55\ i 56 d
C  QOAc CAc TBAF ~,. NJ.~OH NaOCl ~, OH 302 4-AcNHTEMPO S02 56 5 7 C C
OHOH HN__ KCOB u OH\X .Q,, N' SOH V' N ~C02H, S02 HATU i Pr2NEt v",
NN DV S02 0 59 Exanple 45 d d 5 Step 1: Cycl opropanecar boxal dehyde
50 was obtained as described in J. Am Chem Soc. 1992, 114(24), 9369-86
(Andrew G Mers, Dragovich S. Peter, and Kuo Y. Elaine). A solution of
this al dehyde (10.0 g, 28.4 nmol) in toluene (60 nlL) was treated with 1
-triphenylphosphoranylidene 2- propanone (22.0 g, 63 0 1407020-1 -97 mol ),

o e AR W WA R MR b ol heblal b i RSt BB
washed with brine, dried over MgSO.«, and concentrated to give 0.67 g of
compound 56 as a clear oil.

Step 7: A solution of compound 56 prepared in Step 6 (610 g, 0.9 mmol)

5  in THF (40 mL) was treated with TBAF (1.3 ml, 1.3 mmol, 1M in THF). The
reaction mixture was stirred at room temperature for 1 h. After removing the
solvent in vacuum, the crude mixture was extracted with EtQAc. The organic
phase was washed with water, followed with saturated aqueous NaHCO; and
dried over Na;S0O,. The solvent was removed in vacuum and the crude product

10  was purified by flash chromatography (eluting Hexane/EtOAc 7/3) to give 0.386 g
of alcohol 57 as a clear oil.

Step 8: To a rapidly stirred solution of alcohol §7 prepared in Step 7 (386
mg, 0.87 mmol) in CH2CI2 (2 mL) and H,O (0.5 mL) at 0°C, were subsequently
added 4-acetamido-TEMPO (1.8 mg, 0.01 mmol), [CHa(CH2)sLN HSO4 (77 mg,

15  0.23 mmol) and NaBr (2 mg, 0.09 mmol). Then, aq. NaOCI (0.83 M, 2.1 mL, 1.74
mmol), containing NaHCO3 (250 mg) was added and the mixture was stirred
vigorously for 20 min. The organic solvent was evaporated under reduced
pressure, and the residue was taken up with EtOAc (20 mL) and agueous citric
acid (10%, 10 mL) containing Kl (60 mg). The aqueous phase was re-extracted

20  with EtOAc and the combined organic phases were washed with aqueous
NazS;03 and brine and dried (MgSQ,). The organic phase was evaporated under
reduced pressure to give 396 mg of acid 58 as a yellow solid.

Step 9: To a solution of acid 58 prepared in Step 8 (395 mg, 0.87 mmol)
in MeOH (15 mL) was added K.CO3 (723 mg, 5.23 mmol). The mixture was

25  stirred at room temperature for 1 h and the solvent was removed at reduced
pressure, The residue was taken up in water, acidified with 1N HCI and extracted
with EtOAc. The organic phase was dried (MgSQ,) and concentrated under
reduced pressure to give 293 mg of acid 59.

Step 10: To a mixture of acid 50 prepared in Step 9 (50 mg , 0.12 mmol) in

30 2.0 mL of DMF was added iPr;NEt (62 mg, 0.48 mmol) and HATU (60 mg, 0.16
mmol). After stirring for 5 min, 2-methyl-2-piperazin-1-yl-propan-1-ol (as the
dihydrochloride salt, 43 mg, 0.18 mmol) was added and the mixture was stirred at
room temperature for 16 h. The mixture was diluted with EtOAc, washed with
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purified by chromatography over silica gel (eluting Hexane/ EtQAc 8:2) to
give 6.0 g of ketone 51. 5 Step 2: To a solution of ketone 51 prepared in
Step 1 (6.0 g, 15.3 nmmol) in THE (20 nL) at -78C was added sl owy KHVDS
(17.0 mol, 17.0 nL, 1.0 Min THF). The reaction mxture was stirred at
-30C for 1 h, cooled to -78C and then treated wth a solution of TBSCl (3.0
g, 17.0 mol) in THE (20 nL). The m xture was stirred at -78C for 2 h and
allowed to warmto roomtenperature over 16 h. 10 After quenching with
saturated agqueous NH4ACI, the m xture was extracted with EtQAc, dried over

Na2SO4 and concentrated to yield_7.74 g of diene 52. St 3: A mxture of
di ene 52 Walepdriog and ‘gleé'dﬁ? @%9)61-6? Of@ANIC RHa$e ‘,”aﬁ-th%\oégg@)@ﬁ?ensul f onani de

(1.44 g, Jrgé?]ﬁ'ﬁ?é )rLccﬁi%qaﬂieﬁggW%@B?@'m»{%m §§aéblvem-tc5;ifﬂ\ﬁﬂe) and THE

(5 mM-) was heated at reflux After cooling to room 15 tenperature

t he sol vel mgf Bxampled5t o give a nixture of cis and trans products

oxane! e one 4°ORE Ao LNHE (CORE; Soq it 198 021 8 TP APER Pt 5T ' 2°

sol i d5 St(@pl, 4; J 8.0 Hzpl 4120 ¢tHof J 8.0 died3.36-3540 (AHem), 8c38-8.28t(8H, A)( 1.5 g,

2.0 nmmol) .} (15 S Wy .C trate (0.75 nm).
20 After %ﬂbh%gﬁ)g@ﬁ‘%&%ﬁﬁ- %h%?%digif@v@g 1%??’% @ eﬂ"c}vxr‘g “saturated
aqueous NaBEPEH, el .2@-y.elr08(:r>“ﬁﬁm,$ma(ealt, eyl.0.9020.497(@RNNT), 0.33E22vpFH dri ed over
Na2SO4 and concentrated. The residue was purified,by chromatography over
silca gel')( B 1 4 -of ketone 54 as a white
m). EEMS ) Rstartioneion &) min, iz §ogd tHHY
solid. Step 5: To a solution of ketone 54 prepared in Step 4 (0.97 g, 1.5
mmol) in 25 THE (10 m -) was added CeCl37H20 (0.12 g) foll owed by NaBH4

(0.6109. Pigparationl BEEXAMpIdYabaABh was renpved and the reaction mxture was

ot 1 act ed wi ¢ fheJWIRG GrETPle 49-4Rclimsmprenrsd by feadneasibd wib theci due’ was

purified appropiutecptiicgmipbyi.@y rather thas avithed-mgthyl2ipiperdeinangl-bropda-14: 3) to

g{s"gr gbg?%lguﬁierg%gghigﬂ%‘glnggi tcgﬁm%e?eggygq% i stshaB, Sbove. SPhY kg of al cohol
example, Example 46 was prebaréd by reactiﬁg acid 49 with 4-

15  piperidinopiperidine rather than 2-methyl-2-piperazin-1-yl-propan-1-ol.

Retention time Observed mass
Example Structure (min) (m/z, M+H)
46 VoY 2.87 564.1
e
g
CIgH
| | D-cu
o iy,
47 VKT 2.90 483.1
-
<
-
\\“'Q”w N oH
48 VLT §\ 3.88 551.1
Cl
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acetic anhydride (10.8 g, .106 mmmol) and p-touenesul fonic acid nonohydrate
(60 ng, 0.32 mml) was stirred at roomtenperature for 16 h. The reaction
m xture 1407020-1 -98 was diluted with water and extracted with ethyl
acetate. The organi c phase was washed with brine, dried over MgSOH and
concentrated to give 0.67 g of conpound 56 as a clear oil. Step 7: A

sol ution of conpound 56 prepared in Step 6 (610 g, 0.9 mmol) 5 in THE (40
m-) was treated with TBAF (1.3 m, 1.3 mol, 1 Min THF). The reaction

m xture was stirred at roomtenperature for I h. After renmoving the solvent
I n vacuum the ¢ ' 3 H-h—EHOAe—Fhe—e+rgani ¢ phase
was washed with|water, flollowed wt at urated agueous NaHCO3 arjd dri ed
over Na2SO4. The sol vent| wag renmpvedl il vacuum and the crude prqgduct 10 was
purified by flash chro tggﬁamﬁ | 0t ing Hexane/ Bt OAc 7/3) to give 0.386 g
of al cohol 57 as a #§ i PT a PaPidlyl stirf& sol utli on of

al cohol 57 prepared in ./ 0.87 mml )| in CHRC 2 (2 (L) and H20
(0.5 mM-) at 0C| were supse added 4-acet ani do- TEMPO (1.8 ng, 0.01
mol ), [CH3(CH2)3]4N HSM (77Z, nmy, 15 0.23 mmol) and NaBr (9 mg. |0.09 mmol).
Then, ag. NaOCl (0.83 M 2.1 nL, 1.74 nmol), containing NaHCO3 (250 ng) was
added and the m xture was stirred vigorously for 20 mn. The organic

sol vent was evaporated under reduced pressure, and the residue was taken up
with Et OASS@¥0 ni-) and aqueous citric acid (10% 10 nL) containing Kl (60

ng) . The aqueeis, 5 rrﬁ% . @% nbi ned
organi ¢ phases vverggg\%grseh\f\%% émﬁyﬁ%gvégegg% %’i% arn 9b ineér%ﬁ%fa?fri ed
(MyS@) . (Bloehemisdny] 40 (18)s 804@<50552p00 Bt bereimiheorporated bydeferemssuindtst o gi ve
396 ng of acid 58 as.a vellow solid. Ste . To.a solution of acjd 58

or epar e ST Pty scusbiepsag aiber s A pervent jRtbiicn 87 af 1 Ghrbeniain kooos
(723 ny, JfcempBURY brodlRihgB0% WibiIBS oPendiné heitg! room tenperature for | h
and the solvent was renoved at reduced pressure. The residue was taken up

in water ReageadlSied with 1 N HC and extract ed
Antibodies W02, G2-10, and G2-11 were obtained from Dr. Konrad

10  Beyreuther (University of Heidelberg, Heidelberg, Germany). W02 recognizes

residues 5-8 of AB peptide, while G2-10 and G2-11 recognize the specific C-
terminal structure of AP 40 and AB 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

15  purchased from Roche Moiecular Biochemicals; DFK167 was from Enzyme
Systems Products (Livermore, CA).
cDNA Constructs, Tissue Culture, and Cell Line Construction

The construct SPC99-Lon, which contains the first 18 residues and the C-

terminal 99 amino acids of APP carrying the London mutation, has been

20 described (Zhang, L., Song, L., and Parker, E. (1999) J. Biol. Chem. 274, 8966-
8972). Upon insertion into the membrane, the 17 amino acid signal peptide is
processed, leaving an additional leucine at the N-terminus of AB. SPC99-lon was
cloned into the pcDNA4/TO vector (invitrogen) and transfected into 293 cells
stably transfected with pcDNAS/TR, which is provided in the T-REx system

25  (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 5 g/mL blasticidin
(Invitrogen). Colonies were screened for AB production by inducing C99
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wi th Et OAc. The organi c phase was dried (MgSO4) and concentrated under
reduced pressure to give 293 ng of acid 59. Step 10: To a m xture of acid 50
prepared in Step 9 (50 ng, 0.12 mml) in 30 2.0 nL of DMF was added

I Pr2NEt (62 ng, 0.48 mmol) and HATU (60 ng, 0.16 mol). After stirring for
5 mn, 2-nethyl-2-piperazin-1-yl-propan-1-ol (as the dihydrochloride salt,
43 ny, 0.18 mmol) was added and the m xture was stirred at roomtenperature
for 16 h. The mixture was diluted with Et OAc, washed with 1407020-1 -99
water, brine and dried (Na2SO4). The organi c phase was then | oaded on a

t TLC pl. . [ 0% t t
D vt de. ereRgonmi, g1 gl 1efaciEline e BeRot abRraahens orotisBedryy %6 7' 20
(2H, d, pediBwith d9andWickbinimiidassdy (skebeloW). *ﬂlﬁe ofth@QldnksHdledignated 8.0 Hz),
3. 75- 3. 40 3.10-3.0 (1L H m), 2.88-2.78 (1 H,

m, 2. 7232$ﬁ5(hrgdwaﬁuseﬂ'Qﬁhqser%w@@ﬁ , 1.47- 1.35 (1 H m, 1.25-1.10

(3H, m, Merﬁﬁrab@'ﬁrférah@ngo 0. 47 (7H rr), 0.33-0.22 (1 H m. LCVMS (ES)
Retention tine m z 554. MtH) ' . 10 Preparation of Exanpl es 46-49

The Sl | owi ngCEQ@rpre@glomen gollswwas lrrdt@pdmm b ofrehdetranycling tor2G hwith t he
appr opri %@8 EHS Wefe ﬁ{@l{éﬁ efd wf?h 1M ?h@@foj f %r}ﬂétg 13-qcetate (PMA) and 1

2- et hyl pI perazi ropan- er con I 'oNns I"ar to those
descri beM breféldiapA nﬂFA)afooﬁeﬁ h"ﬁhBZ°C before hamvepling. Tﬁeaaqﬂbaveté wmheqbﬂepar ed by

i o BRI (BES) Shf BB n ¥ o 11 e
Cbser ved caﬁfaﬁung 20 WM Hepes (PHH). 5)4§5¢FnM<subrdse 80 &mw 4 mMIECTA,"DXx 47 V
O_M‘I% 0 ?nI\%(I)EGAfTA alnd Complete protease inhibitor tablets (Roche Molecular
Biochemicals). The cell peliets 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
15  remove nuclei and large cell debris. The supernatant was centrifuged at 100000g
for 1 h. The membrane pellet was resuspended in buffer A plus 0.5 M NaCl, and
the membranes were collected by centrifugation at 200000g for 1 h. The salt-
washed membrane pellet was washed again in buffer A and centrifuged at
100000g for 1 h. The final membrane pellet was resuspended in a small volume
20  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.
wSecretase Reaction and AP Analysis
To measure y-secretase activity, membranes were incubated at 37°C for 1
25  hin 50 L of buffer containing 20 mM Hepes (pH 7.0) and 2 mM EDTA. At the end
of the incubation, AB 40 and AB 42 were measured using an
electrochemiluminescence (ECL)-based immunoassay. AR 40 was identified with
antibody pairs TAG-G2-10 and biotin-W02, while AB 42 was identified with TAG-
(G2-11 and biotin-4G8. The ECL signal was measured using an ECL-M8
30  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-secretase activity described were

confirmed using more than five independent membrane preparations.
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-l ox 2 0" ox 48 3.88 551.1 1407020-1 - 100 1/NO N49 V O0==0o01 3.20
483.1 Assay Gamma secretase activity was determ ned as described by Zhang
et al. 5 (Biochem stry, 40 (16), 5049 -5055, 2001), herein incorporated by
reference inits entirety. Activity is expressed either as a percent
inhibition or as the concentration of conpound produci ng 50% i nhi bition of
enzyne activity. Reagents Antibodies W2, &-10, and &-11 were obtained
fromDr. Konrad 10 Beyreuther (University of Heidel berg, Heidel berg,
Germany). W2 recogni zes residues 5-8 of AR peptide, while Q-1 0 and &-1

1 recogni ze the.specific C termnal structucre of AP 4 nd AR, 42,
espect] vel y. UBINd g shaeassa e plmeRlnds b Smuesd 1€sfoveditn o . o
tissue cualugsewitindfighgesf Abbit 0.00% tovabéutv®es gM.f TRecbinpeud@senol ogi es,
Inc., unless otherw se specified. Pepstatin A was 15 purchased from Roche

Mol ecul arB8nRie At 1dad; anskkI¢P showed |bm valvgswithinthe sapgerpiahodt s (Li ver nore,
CA) . cDNA seNed 5%@’.%!\/@% &Wr\f)b’tﬁr?ds éfr%aﬁ?ﬂlés higq o ,?@EWEQ?E%,TE?

construct SPC99- , h contains the first 18 residues an
ter midal 3940 95246 dando48 sirewed [Gygivalyes wdthinotheoange vhabeut, 0.08kttheen 20

describe%?@%, ., Song, L., and Parker, E. (1999) J. Biol. Chem 274,
GRBE

8966- 89 nsertion into the menbrane, the 17 am no acid signal
peptide is prineessaietab@ intiibractivitlidfisemel of the iriveativd cémpolhdsedrel nus of
A(3. SPC99-1on was cloned into the pcDNA4/ TO vector (Invitrogen) and

t r ansf ectSYWNRElOWo3 cel | s

Example ICsp (UM}

10 1 0.0028
2 0.0164
3 0.0132
4 0.0014
5 0.0196
15 19 0.0119
20 0.0151
21 0.0117
22 0.0164
23 0.0124
20 24 0.0145
25 0.0049
29 0.0068
30 0.0025
32 0.0023
25 33 0.0045
36 0.0067
38 0.0031
40 0.0135
42 0.0085
30 45 0.0081
48 0.0048
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stably transfected wth pcDNA6JTR, which is provided in the T-REx system 25
(I'nvitrogen). The transfected cells were selected in Dul becco's nodified
Eagle's nedia (DMEM supplenmented with 10% fetal bovine serum 100 units/nL
penicillin, 100 g/nL streptomnmycin, 250 g/nL zeocin, and 5 g/nL blasticidin
(I'nvitrogen). Colonies were screened for A(3 production by inducing C99
1407020-1 - 101 expression with 0.1 g/nL tetracycline for 16-20 h and

anal yzing conditioned nedia with a sandw ch i mmunoassay (see bel ow). One of
the clones, designated as pTRE 15, was used in these studies. Menbrane
Preparation 5 C99 expression in cells was induced with 0.1 g/ nl tetracycline

for 20 h. TheVode the presentipuentionchas WQ"'('nd@cﬁpﬁ‘l’uH} ERﬂJU'l%ﬂHW'ﬂ'btﬂ"St e

13- acet at édﬂ?ﬁ ¢ fore
har vest i ng) T g?@gk\?,tedr\%é{\xg@ﬁgﬂb% %éﬁ erﬁ ﬁ’glal "atr&ﬂs%ﬁe)@buf fered
sal i ne (PRBjatians thereofwill b¢ apparertiethose qfcmdlaaryi sl@jl IBGh&WHédlaycth 7.5), 250

i bi ¢ o et Fiarieatdhd and Paeo o nerdac, BT R b Splf REESC,

f | ash5f r ogeopei of the grasénninveogEm and stored at  -70C before use. To make
menbranes, the cells were resuspended in buffer A and lysed in a nitrogen
bonmb at 600 psi. The cell lysate was centrifuged at 1500g for 10 mn to 15
renove nuclei and large cell debris. The supernatant was centrifuged at
100000g for 1 h. The nenbrane pellet was resuspended in buffer A plus 0.5 M
NaCl , and the nmenbranes were collected by centrifugation at 200000g for 1
h. The salt- washed nenbrane pellet was washed again in buffer A and
centrifuged at 100000g for 1 h. The final nenbrane pellet was resuspended
in a small volume 20 of buffer A using a Teflon-glass honogeni zer. The
protein concentration was determ ned, and nenbrane aliquots were
flash-frozen in liquid nitrogen and stored at -70C y-Secretase Reaction
and Al3 Anal ysis
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To measure y-secretase activity, nmenbranes were incubated at 37C for 1 25 h
in 50 L of buffer containing 20 mM Hepes (pH 7.0) and 2 mM EDTA. At the end
of the incubation, AR 40 and A{3 42 were neasured using an
el ectrochem | um nescence (ECL)-based i nmunoassay. Al3 40 was identified with
anti body pairs TAG&-1 0 and biotin-W2, while A(3 42 was identified with
TAG p ol n- 438. The ECL signal was neasured using an ECL- M8 30
i nstrmﬁ\ﬁ%ﬁf\mlz@r ational, Inc.) according to the manufacturer's
instructions. The data presented were the neans of the duplicate or
triplicate neasurgasmpdund bf ERftuigxperi nent. The characteristics of
y-secretase activity described were confirmed using nore than five
i ndependent nenbrane preparations. 1407020-1 - 102 Using the above assay,
t he conmpounds of Exanples 1-49 show&zlc\j3 | C50 values within the range of about
0.001 to about 0.5 NM The conpound at Exanpl es 1-11, 17, and 19-48 showed
| C50 val ues within the range of RHbo QRA01 to about 0.2 NM The conpounds
of Exanples 1-5, 19-25, 28-30, 32,733mM[5 36-40, 42, 45, 46, and 48 showed
| C50 values within the range of a 001 tdl) about 0.02 NM The
rsecretase inhibitory activit(g® S® (R¥e i nventive conpounds are shown
bel ow. Exanple 1C50 (UM 10 1 O. _~2 0.0164 3 0.0132 4 0.0014 5
0.0196 15 19 0.0119 20 0.0151 2 Thp' 17 22 0.0164

R

or a pharmaceutically acceptable salt, solvate and/or ester thereof, wherein:

R' is selected from the group consisting of unsubstituted aryl, and aryl
substituted with one or more R® groups;

R? is selected from the group consisting of -cycloalkylene-alkylene-C(O)-Y,
-cycloalkylene-C(0)-Y, and -cycloalkylene-alkylene-S(O,)-Y; wherein each of said
alkylene or cycloalkylene are unsubstituted or optionally substituted with one or more
hydroxy groups, with the proviso that no hydroxy group is bonded to a carbon atom
which is also bonded to a sulfur atom;

each R® of (R®), is independently selected from the group consisting of H,
alkyl, and -OH;

R’ is halo;

Y is -NR°R’; or

Y is selected from the group consisting of:

VL N LB SN L N
" A A A

(c) , (d) (e) (f) ,

Bﬁ; (RB),
N, l;, 772
- 1

R (i)
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23 0.0124 20 24 0.0145 25 0.0049 29 0.0068 30 0.0025 32 0.0023 25 33
0.0045 36 0.0067 38 0.0031 40 0.0135 42 0.0085 30 45 0.0081 48 0.0048
1407020-1 - 103 Wiile the present invention has been described in
conjunction with the specific enbodinents set forth above, nany
alternatives, nodifications and variations thereof will be apparent to

t hose of ordinary skillﬁtg the art. such alternatives, nodifications
and varlatlons e inte dto fall t%ln the spirit and 5 scope of the

presen @ 5%497 0-1 - 204 /JWHAT N§ CLAIMED IS: 1. A conpound of

for mul Nm(I) —R3B) )\In (R3')2 C=S=0 Ii
2

: (m) _and

-4
(n)

R® and R’ are independently selected from the group consisting of alkyl

substituted with 1 to 4 hydroxy groups, with the proviso that none of the hydroxy
groups is bonded to the carbon to which the nitrogen is also bonded;

each R is independently selected from the group consisting of H, -OH, alkyl,
alkyl substituted with 1 to 4 hydroxy groups, and —~C{O)O-alkyl;

each R® is independently selected from the group consisting of H, alkyl, and
alkyl substituted with 1 to 4 hydroxy groups;

each R' is H;

R" is selected from the group consisting of aryl, substituted aryl, alkyl, and
cycloalkyl; wherein the aryl moiety in said substituted aryl of said R"' group is
substituted with one or more substituents independently selected from the group
consisting of halo;

m is 3, and the m moieties can be the same or different from one another;

nisQ;

0is 0;

p is an integer of from O to 4, and if p is greater than 1, the p moieties can be
the same or different from one another;

ris an integer of from 0 to 4, and if r is greater than 1, the r moieties can be
the same or different from one another; and

Z is heterocycloalkyl.

2.  The compound according to Claim 1, wherein R? is
~Cs-Cg)cycloalkylene-C(O)-Y

3. The compound according to Claim 1, wherein R? is
-cyclopropylene-C(O)-Y.
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R or a pharnmaceutically acceptable salt, solvate and/or ester thereof,
wherein: Rl is selected fromthe group consisting of unsubstituted aryl,
and aryl substituted with one or nore R5 groups; R2 is selected fromthe
group consi sting of -cycloal kyl ene-al kyl ene-C(O)-Y, -cycloal kyl ene-C(O)-Y,
and -cycl oal kyl ene-al kyl ene-S(02)-Y; wherein each of said alkylene or

cycl oal kyl ene ar %l}léhr@f'ﬁééuﬁ&'ég&ra nﬁqptélgnﬁhl %h%\’&ﬁtﬂz e e ed with one or nore

hydr oxy groups, prOV|so ydroxy group i s bonded to a carbon

at om WC£Bg)cyclobkylenetRC{)alkglemel C(0)-ut om each R3 of (R3)2 is

i ndependent 'y sel ected fromthe group consisting of H alkyl, and -O4 RS
Is halo; Y |s -NR6R7 or Y is selected fromthe group consisting of: SS
(Ra)r (R8)r % Rs) rlherépmpaind gecardingto Glajmy?- Ml)erq'mrﬁi*lﬁ 3RO ~' (c) (d) (e)

f) R8 1 Z NOL/ Ra 1406986-1 -
Soé (bR B s RGN L5 TN 266 7(h (1) () and N W
6. The compound according to Claim 1, wherein R? is
-cyclopropylene-CH2-C(O)-Y.

7. The compound according to Claim 1, wherein R? is
-cyclopropylene-CH(OH)-C(O)-Y.

8. The compound according to Claim 1, wherein R? is
-(C3-Cs)cycloalkylene-(C1-Cg)alkylene-S(O3)-Y.

9.  The compound according to Claim 1, wherein R? is
-cyclopropylene-CH.-S(O5)-Y.

10. The compound according to Claim 1, wherein Y is selected from the
group consisting of:

8
(R8), (R®), (RO
,Ss N_,-\ Ra)rfe'é\ /\/ /\/\l ;;ej\r\(\i (Rw)p
l\) u K/ RQ I\(\ﬁ
(d) (f) ' (9)

(RB)r (Ra)r
é_ej\ /(Csz)oz % /—/—\N %_ /7 @ R
/\/ A )24 51?—

oy (1) , , (n)

HL (o)

11.  The compound according to Claim 1, wherein Y is selected from the

, and -NR°R’.

group consisting of:
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(n) R6 and R7 are independently selected fromthe group consisting of alkyl
substituted with 1 to 4 hydroxy groups, with the proviso that none of the
hydroxy groups is bonded to the carbon to which the nitrogen is al so
bonded; each R8 is independently selected fromthe group consisting of H,
-OH, alkyl, alkyl substituted with 1 to 4 hydroxy groups, and -C(O O al kyl;

each R9 is independently selected fromthe group consisti f H alkyl, and
al kyl substituted with 1 to 4 hydroxy groups; each RIO id H "R' is selected
fromthe group consisting of aryl, substituted aryl .al kW, d cycloal kyl ;
wherein the aryl fnoi gty in @EanNd substitu aryl of sal group is
substituted w thyone Jor NDRE S Wt uent g i ependgnt |y selected fromthe
group consisf'a'?'ﬁg hal"g,/ mis 3, an@ A he~m noreti can be the same or
different fromone another; nisO; '0is0; pi's an integer of fromO to 4,

and if pis greater than 1, the p niiHties can be the sane or different
fromone another; r is an integer%f fromO to 4, and if r is greater than
1, the r noieties can be the sa different fromone another; and Z is
het er ocycl oal kyl . 2. The conpou in(g to Caim1l, wherein R2 is
-(C3-Co6) cycl oal kyl ene-C(O -Y. 3. Th o¥id accor di ng to Claim1, wherein
R2 is -cyclopropylene-C(O-Y. 1 =1 - 106 4. The conpound according to
Claim1, wherein R2 is -(C3-C6)cycloal kylene-(Co-C6)a |kylene-C(O-Y. 5.

The conpound @dcording to Cai @HL, wherein R2 is HN
Sl o NS NG,
N OH \)
o o g
B
5%

H

£ ”71“\)
H ;
12. The compound according to Claim 1, wherein Y is:

NSO
‘1)/@ .

13. The compound according to Claim 1, wherein Y is:

14.  The compound according to Claim 1, wherein Y is:

., and -N{CH2CH;OH),.
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-cycl opr opyl ene- (Co-C6)al kylene-C(O-Y. 6. The conpound according to Caim
1, wherein R2 is -cyclopropylene-C H2-C(O-Y. 7. The conpound according to
Claim1, wherein R2 is -cyclopropylene-CHOH-C(O-Y. 8. The conpound
according to Caim1, wherein R is -(C3-C6)cycloa |

kyl ene- ( Cl- C6) al kyl ene-S(02)-Y. 9. The conmpound according to Claim1,

wherein R2 | - I lene-C.. ) - Y. . conmpound according to
Oaimi, whebei n‘mg‘icgm%gtéﬁoﬁlﬁﬁlfﬁgl}ngiﬁ?g@éigﬁgti ng of . (R8)r (R8)r
(R8)r (R6)r 10 N~/ N(R )a N #3Cus M " (d) (f) (g) (R8)r (R8)r
/co -z I _NCD) -rt' z t_Nc)czr z-%@l\f“%)/g (ry ¢(ry (m ~~C (n) RN -N
(0) and -NR6R7. 11. The conpound w%(?Jdi ng to Caiml, wherein Y is selected
fromthe group consisting of :%7{40 86-1 - 107 o

16.  The compound according to Claim 1, wherein Y is:
H3C.,,L_|/\NH
"g_’/N\)

17.  The compound according to Claim 1, wherein Y is:

‘?7/N\)

18. The compound according to Claim 1, wherein Y is:

S

19.  The compound according to Claim 1, wherein Y is:

oy

20. The compound according to Claim 1, wherein Y is:

0y

21.  The compound according to Claim 1, wherein Y is:

N""\_-OH
o
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NI NC) yzZ? DOH NO Vg @ICH3 Oc, OH / NOHOH~ HN O OH\NJ \N \NH
~NN~CH - J ,N " Hvv and - N(CH2CH20OH) 2. 12. The conpound according to
Claim1, wherein Yis: NY/OH 7/NirJ 13. The conpound according to Claim1l,
wherein Y is: [/ Na 14. The conpound according to Claim1l, wherein Y is: /N
-OH  1406986-1 - 108 15. The conpound according to Claim1, wherein Y is:

FBOVLL N D9 Vifhe Kol SERRUIRG 18 €38R ANbRITYASM 1. wherein Y is:  HC

- NH N></OH
i

23.  The compound according to Claim 1, wherein R? is selected from the

fmow fm’“@

group consisting of:

1406986-1 -110-



17. The compound according to Claim1, wherein Yis: H3C'U”™ ~CH3 I( N VN
18. The conpound according to Claiml, wherein Yis: OH ONL_ 19. The
conmpound according to Claim1l, wherein Yis: Ow N 20. The conpound
according to Claiml, wherein Yis: OH N 21. The conpound according to
Caim1l1, wherein Yis: rT"N\,OHd 1406986-1 - 109 22. The conpound
according to Caiml, wher@in Yis: CNOH N 23. The c¢onpound according to
Claim 1, wherein R2 is sel cteﬂ%\fr/o(mthe group consi %oolj: ANNOH N NN
N

N OH NC) Na N A 101 L~ N

N
OH ' OH , Q,
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OHHN ONJ v NtSS N LI "0 0 ON\\ /2! 'O HH/~OH r-?"N-\
1406986-1 - 110 rl N~OHrNK OH NV NOO OXSOH0O Na QiIB~ NN, O
~0H O CHB NOOCH3 N? N~/ N-- NOH CH3, NHOONs" ON,,,"/OH OH

s S e
J

, OH
~N "

24, The compound according to Claim 1, selected from the group

consisting of compounds having the following structural formula:
OH
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Ou O00O-0CHN CH3 OHOH, 1406986-1 - 111 N OH3 N S~N ASS SAN " OH
S INJ 0202 ~020 IMNOHN / N/ Na/'"~0202 N OHO02 /2~y N SOH O
OH OHSr™ N (x~1lI0lf OGHOve OHI NOHN OHNI o0 and o HO 24. The
conmpound according to Claim1l, selected fromthe group consisting of
conpounds having the follow ng structural fornula:

25. The compound according to Claim 1, selected from the group

consisting of compounds having the following structures:

F IO/\/OH O

\
0 © SO,

n—=
%)

-

Cl )

\
S0, 0

©

Cl ’ ’

9

\
SO, ©

fle

cl ) )

Cl ) cl '

n—=Z
O
Ny

O

ﬂ
_
o]
@
_

o
/

ul
nN—Z

albs
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W ng structures:
QHF\

N'R2 | OG=S=0 I
sel ected fromthe group

00FNN3F\

Cl ,
o SHa
F
200
S0, L\/N
F AN
ST
Cl

OH
F
Cl :
O
F OH
}T N/\/
F
Cl ,
o OH
F.
fl\l N
S0,
N
F
Cl

1406986-1

R 1406986- i

c

NV/OH FA NNF NN O/ SOp O
N Na S0O2 0/ SOp O FF C

112 25. The conpound according to
consi sting of conpounds having the

F\ NON F NN

NN Sp Sop N F F

/| S02 F F C

Cl No
/ S02 CH SOy 0 F

0
rA )
S0, L\/N
[ @ 1
OH
Cl )
0 CHs
F
P00
$0, L\J,NH
Cl
o
ITI N
50,
| )
8]
0 \CH3
F
ITI N
50,
OH
F
Cl ,
o OH
F
ITI N
S0,
OH
F
Cl

-114 -



ci C 1406986-1 - 113 OO F *~, NNFN N1 S02\}~/ S02 ONF HF 10H dC
Cl OCHB OCH3 FNFNSO2Z N~NSO2NH FOHFCQG G OO FNNNNo/ SO

S02 OH FF C 00 OCH3 FNN/OAHNN / SOp ~-OHSz OH F\ F\ d C
OOHOOH FI NNF?NNII NSO02/ OH FF

N N
| 0, | 0, OH
S0, SO,

F ( j F E j

Cl ) Cl )

F. N\) F N
i UK
S0, z S0, ? OH

-
als

Cl

w—2
Q
~

als

Cl

n—=

-

Cl
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Cl C 1406986-1 - 114 FNOMV F\ NONOCH SO0z z/ SOz z F\I F\I C C
ICHs F/ 30z &z NNF1 b2 &z NOHFF O C rN,,iOH FSZ O N FCQ 7~
r O "/[N\JI~NF\ NSANv / SOz Oz F O 1406986-1 - 115 Na Y NOH F I\ |
I JI FI\VN / 0=5=0 0/ SOOHO FFC C O40 OH

cl . cl '
OH
OH
F N
N
|
0=$=0 0

Cl

Cl
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OH FN\ NF\ NN / 0=5-00/ 0=A=O0 FF/ G Ca \\I OHI(/\IIT OH~rl1Jd
/[ F\ MN/ 0-S00 F/ G N Na NO-5-0 C 1406986-1 - 116 ~JI ~OH N
MNQMNTrV_05=0 0 V-bl " Ocl ¢l /I Nr->VOH OHOS=00¢cl , c]l OH NN

Na~ OSSO0 OH 0=5=0 0o C , C

o
N
wﬁlmo wﬁlﬂu

0=s5=0

/

3
O

OH

QL O

o
A

g

0=5 —O

5

Z>

/

Cl
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NHNN\V-CH r~y aN 0=S=00 0-5-0 0 cl cl 1406986-1 - 117 r”~ CH I  JIN
IN\\~ NvPN I H 0=S0O00ci a ~~OH NOHdXNNI V4 NO-g-0 0 Ob_0O /yr
JJ N X H No=so 0 o=s=0 ci cIl OHOH, CHN VJI N N Ir NAbN=N 00O
0 .S=0'" O

OH

S O

cl : Cl .
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cl a 140BARS-1 A40 OH*~\\\ ~ OHNVOH N A /\I~I~\// OH 0=0 OOS-00 C
Cl and OHr o ANNO=5=0 0 CI or a pharmaceutically acceptable salt,

sol vate, and/or ester thereof. 26. The conpound according to Caiml,
selected fromthe group consisting of conpounds having the foll ow ng
structures: NC) F\ " \N'/",\~pNIrJ F\oo,.. \N"+,/yi,\~-~j/Na / SOp SOp
FF G , COds NN / SO/ SOp OH F F GuH, O 1406986-1 - 119 F
\\o,....\N"¢,,, ND..,,,nOHF\o, : ND / SOCpq" _/ S " _ F\ F

2
0

ol o, cl , and

Cl

or a pharmaceutically acceptable salt, soivate, and/or ester thereof.

26. The compound according to Claim 1, selected from the group
consisting of compounds having the following structures:

O/\”H Q,, Cf
L anls

O

F

Cl , Cl
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C C0-OOFPFS®»/ SP~NF\Fd ,d OF\,,,.... NF,,.,,~0
.."'N / Sop/ KONF\ HF10H O C | 0O OCH3 O CH3 N N~ . ..... N 2~~N
/] Sop/ SGp NH F1FOH O , C OONNOSOZvSx bHFF\ d d |

1406986-1 - 120 Oo O yQpp ~CH3 \ .,,.,.. ...OHF NN\, N F SOp ~OH SOp

oH FF O d

F \\\\“\-- Q ."K\I‘/ NO . 'ffmo H F \““““(Nj '-.KY NO
|
SO, 0 S0, ©

F F

Cl : Cl

o] O
F e oy, F ! ey
S0 SO
oY, 0
F F

Cl Cl

O ]
F e "ty F o g,
o rlq "y, N o T ) N/\l
\Q 50, 8 \Q S0, K/N
H 1

F F

Cl

o CHj

F o iy F o "oy,

W II] i, N i T s, N

SO, K/N S0, K/NH
F 1 [

cl

O, :
F o ey F. - ey
W |?| W, N W ITJ s N
\Q S0, 80,

OH

Cl
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OOHpoO OH . ...... ON/ SOZVS®2 O0VDbH F\I ~\I G C No F NS~-N-
\o,eN,..,, SAN,OHOZ , y~02 SOp Sp FF\ I Ca /~C NCH3 FYF SOp O,
SOz YOHF F C O 1406986-1 - 121 FPSOz Oz FC ~™ (O a N /| SOx
02 FCA NJ OHrryl \v/ \' \~~~NNV111 F I

O, -0
F O _i) OH F O X oty
\\\\,.." I?I ""f;,,, N/\/ \“\\“" hll ""t.-”, N
S 02 k/OH SOZ k

F F

Cl ) a

N
| 0,
SO,
F E] F [j
cl , cl

F o hy, F T iy -~
W bli 3 (S) o N i, 8
SO, 2 é02 2 OH
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=
F
J

] OHN / OSSO0 HO F C
] 0 01, HF N/// N |
ryell |/ ~~~7/ N~ \v/ 0=S0 O

NY F C

1406986-1 - 122 OH F OH Nr
OH r/~1 OHrlJ / N O-

O (\N /\/OH
A VL N\)

Cl
O Ly
F SN NN
! O,
S0,
|
Cl

Cl
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Gl 1406986-1 - 123 ~CH NI Ir_J NN OS0O0-5=0"'"" 0 ~d r N-OH

HIlll~ 0=S=0 0 0=S=0 0 CI Cl 1406986-1 - 124 |1 ("~JII Ir ~J1l OH C C PN
HO0=500 Cd OH \~~~ N'"'~//~/~~7T-NNOSOO / A N~OH~~~.,~Sv NN No
H 0=50 W O0O0-S=0 \' I ~ C C 1406986-1 - 125

| K\rr ot

Ci

Ct

o]

Cl
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A~0H NONN 0=5=0 0 Cl (/~\ OH ",Q", ;~~, IVl ;y 0=5-0V 0 C p | |
H 0=5=0 0 p 050 0 CI Cl 1406986-1 an OH” ~OH N/ Ir N} 17 1 0-5-0 -
0~C ~ Q 0=S=00C OHOH NOHN ~ OHNN

O O (\ ></0H
N
NNy O WSy N\)
| |
0=S=0 0 0=s=o0 0

, Cl

Cl , of :

1406986-1 - 124 -



0-SSO00GCS-00 p clcl, and OH nr JO N NO=S00 dC or a

phar maceutical ly acceptable salt, solvate, and/or ester thereof. 1406986}1
- 127 27. A conpound of the following structural formula: N F--1-"--11"
O. Xr-~/ S - _ Fcl or apharnmaceutically acceptable salt, solvate,
and/ or ester thereof. 28. A conpound of the follow ng structural fornula:
NO O Nor / SO2 O F cl or a pharmaceutically acceptable salt, solvate,

and/ or est thereof . 29-—A conpou o~ the foll tructural fornmula: N
SO0 CH F
\\\\\' :,,/m \\\\\ N ‘II/mN
|
O_S_ OH 0=5=0 0
Cl Cl ’
- O
_s_o
Cl
\\\\\ I/l,@r \ﬁ
|
=5=0
Cl ,
(S ~
. \\\\‘ 'l,,/
WS N\) V | S\[r H
v | 0=5=0 o]
0=$=0 0
o] o]
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cl or a pharmaceutically acceptable salt, solvate, and/or ester thereof.
30. A conpound of the follow ng structural fornmula: NO SO2 ~02 F cl
1406986-1 -128 or a pharnaceutically acceptable salt, solvate, and/or ester
thereof. 31. A compound of the follow ng structural formula: N3 OH
lr/~3Yl / F\\~N N/ 11 | OG=S=0 0 F C or a pharmaceutically acceptable
salt, solvate, and/or ester thereof. 32. A conpound of the follow ng
structural fornmula: NQ BC O=S=Or 0 C or a pharmaceutically acceptable

salt, solvat and/ or estdr theregh. 33. A conpound of the follow ng
structural @Ia: J'Pth.' v ~'lr O=S=0 I~/~ 0
\

A
[i] fl//m
0=s=0 0

cl ,

OH
| O | \ /\/
\\\\ /) /} N

N

VLS

cl ,
NNy N WSy N
\_/ | ;; | H
0=S5=0 0 0==8==0 0]
Cl ; Cl ;
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Cl or a pharmaceutically acceptable salt, solvate, and/or ester thereof.
1406986-1 - 129 34. A conpound of the follow ng structural fornula: OH
\\~~ N/// NN O=S=O00 Cl or a pharnaceutically acceptable salt, solvate,
and/ or ester thereof. 35. A conmpound of the follow ng structural fornula: N
OH Ir- JI N'",// NV O=s=0 0 C or a pharnmaceutically acceptable salt,

sol vat e, and/om ester thereof. ,36. A conpound of the follow ng structural

formul a: OH or a pharmaceN/ ca dHy acceptabl e salt, solvate, and/or ester
t her eof . 1 6 1 - 13 "k mpound of the follow ng structural
f or mul a: ( NVJ orl a plharmaceutically acceptable salt, solvate, and/or
ester the;;\ N d of the follow ng structural formula: OH N
\WW~"~" ) OH
0=s=0
o

0=$=0
: )
cl , cl , and

Cl

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.
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cl or a pharmaceutically acceptable salt, solvate, and/or ester thereof. 39.
A pharmaceutical conposition conprising a therapeutically effective anount
of a conmpound of Claiml, or a pharmaceutically acceptable salt, ester

and/ or solvate thereof, together with at | east one pharnmaceutically
acceptabl e excipient, diluent or carrier. 40. A pharnmaceutical conposition

conprising a7 heWE&HEbﬁﬁt‘j Ert@‘f‘o%wrg?tgwmrﬁ{ug conpound of C aim 26, or

a pharmaceutical [y acceptable salt sol vat e t hereof, together

with at |east one pharnmaceutic accept ~exePi ent, diluent or
carrier. 41. The use of _one or |nor¢ corrpo nds of Claim1 in the manufacture
9

of a nedicanent for |nF| 1406986-1 - 131 42. The
use of one or nore conpou 10| n the manufacture of a medi canent
for treating one or nore ne odeezneratlve di seases. 43. The use of one or

nore conpounds of Claim1l im t @ nufacture of a nedicanment for inhibiting

the deposition of beta anyloid ein. 44. The use of one or nore conpounds
of Caiml in the manufacture ofya nedicanment for treating Al zheiner's
di sease. 45. A conpound of Claingl in purified form  1406986-1 - 132

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

28. A compound of the following structural formula:

F \\\\ O '4,,, (j/
so2

F

cl ,

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

29, A compound of the following structural formula:

F \\"“O ", N?
N N (.’
Y
\Q S50, OH

F

Cl )

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

30. A compound of the following structural formula:

Ci ,
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or a phammaceutically acceptable salt, solvate, and/or ester thereof.

31. A compound of the following structural formula:

O
O OH O/
F \\\\\ N o ” N
|

0=85=0 0

Cl

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

32. A compound of the following structural formula:

Cl )

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

33. A compound of the following structural formuia:

N o
L Jon S

Ci

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.
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34. A compound of the following structural formula:

OH
—
\\\\\ O I,’,mN

cl ,

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

35. A compound of the following structural formula:

ol ,

or a pharmmaceutically acceptable salt, solvate, and/or ester thereof.

36. A compound of the following structural formula:

OH
\\\\ O ffflmN_“"'
O_S o

o] ,

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.
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37. A compound of the following structural formula:

ct

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

38. A compound of the following structural formula:

OH
£
v\\“‘Q"’f/ N OH
|
0=s=0 0
~N
cl ,

or a pharmaceutically acceptable salt, solvate, and/or ester thereof.

39. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of Claim 1, or a pharmaceutically acceptable salt, ester
and/or solvate thereof, together with at least one pharmaceutically acceptable

excipient, diluent or carrier.

40. A pharmaceutical composition comprising a therapeutically effective
amount of a compound of Claim 26, or a pharmaceutically acceptable salt, ester
and/or solvate thereof, together with at least one pharmaceutically acceptable
excipient, diluent or carrier.

41.  The use of one or more compounds of Claim 1 in the manufacture of a
medicament for inhibiting gamma-secretase.
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42. The use of one or more compounds of Claim 1 in the manufacture of a

medicament for treating one or more neurodegenerative diseases.

43.  The use of one or more compounds of Claim 1 in the manufacture of a
medicament for inhibiting the deposition of beta amyloid protein.

44.  The use of one or more compounds of Claim 1 in the manufacture of a
medicament for treating Alzheimer’s disease.

45. A compound of Claim 1 in purified form.
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