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This patent application clains priority from provisional application Seri al
Nunber 60/310,013 filed August 3, 2001, and provisional applicgéﬁngSerial 5
Nunber 60/ 355,510 filed February 6, 2002., BACKGROUND Wo 00/ 60 , published
August 130 2803975di scl oses conpounds having a 10 sul f onafCd&'SWdRERY t hat
are useful for the treatnent and prevention of Al zheiner's Disease and

ot her diseases relating to the deposition of anyloid protein. In view of the
present interest in the treatnent or prevention of neurodegenerative

di seases, such as Al zheiner's disease, a welcone contribution to the art
woul d be conpounds for use in such treatnment or prevention. This 15

i nvention provides such a contribution. SUMVARY OF THE | NVENTI ON Thi s

i nvention provides conpQuge -V (W1 TR o Y Mo - T A= ant agoni sts) of
Gamma Secr et ase and h-bg lichame ‘ECK& &5Jé §BSyr a phar maceutical |y
acceptabl e salt or solvate thereof, whereini: (A) R is selected from 25
(1) unsubstituted aryl; (2) aryl substituted with one or nore (e.g., 1-3) R5
groups; (3) The! BaRAL ¥bplicHtioNRIARADBATD I proviSioRdl d5tIRatibF)Seth 25 30(F)
-2 1 8 Nuv 2005 PCT/ USQ2/ 24323 (4) hetefoaryl substituted with one or nore
(e.g., NuBberp0/gi0onIs;filme AugustBe20@t dndopnovisianal appjitation Serial

5  Number 60/355,510 filed February 6, 2002..

BACKGROUND

WO 00/50391, published August 13, 2000, discloses compounds having a
10  sulfonamide moiety that are useful for the treatment and prevention of Alzheimer’s
Disease and other diseases relating to the deposition of amyloid protein.
In view of the present interest in the treatment or prevention of
neurodegenerative diseases, such as Alzheimer's disease, a welcome contribution
to the art would be compounds for use in such treatment or prevention. This

15  invention provides such a contribution.

SUMMARY OF THE INVENTION

This invention provides compounds that are inhibitors (e.g., antagonists) of

Gamma Secretase and have the formula:
20

or a pharmaceutically acceptable salt or solvate thereof, wherein:
(A  R'is selected from:
25 (1)  unsubstituted aryl;
(2)  aryl substituted with one or more (e.g., 1-3) R® groups;
(3)  heteroaryl; or



(2) -X(COY, (3)

i's independently selected from
i ndependently sel ected from

-(CR 2)1-4X(COY; or (4) any of t he groups for R ;
(1) H or (2) alkyl;
(1) H or (2) alkyl;

sel ect ed Wi 98m1401sl) hal ogen; (2) -CF3; (3) -OH
(6) -CN, (7)) -NH2; ( -CQ2al kyl ;  (9) -CONRGR ;
(11) -NR6CCal kyl ; (12) -NR6CCaryl; (13)

~ NR6CONRGR ; R5 is independently sel elt-ed from
-OH, WD 03/014075 -3- (4)-0Cal kyl; (5)-0CF3;

(9) - CONR6R7; (10)al

10(13) - NRGCOnet er oaryl

(14) - NR6CONRGRY;
groups;

(B) R?is selected from:

(1) alky};
5 (2)  -X(CO)Y; .
(3) -(CR%),,X(CO)Y;or
(4)  any of the groups for R';
(C) Each R’is independently selected from:
(1)  H,or
10 2)  alkyl;
(D) Each R*is independently selected from:
(1) H,or
(2) alkyl;
(E) R%isindependently selected from:
15 (1)  halogen;
(2) -CFy
(3) -OH;
(4) -Oalkyl,
(5) -OCF;:
20 6) -CN;
(7)  -NHy;
(8) -CO,alkyl;
(9) -CONRR’;
(10) -alkylene-NR°R’;
25 (11) -NR°COalky;
(12) -NR®COaryi;
(13) -NR°®COheteroaryl; or
(14) -NR®CONR°R’;
(F)  R®isindependently selected from:
30 (1)  halogen;
(2) -CF;
(3) -OH;

Each R3
_Each R3A is

e

(1) hal ogen; ;
(6)-CN; (7)-NH2; 5(8)-CQal kyl ;
) e_nﬁe{‘é!?ﬁ&yl sﬁ&éﬂtu{&%@mldﬂél or éra é\BGGCaI ®F;

- NR6CChet er oaryl ;

(X is sel ecte



(1)-0-; (2)-NH, 15(3)-N-alkyl; or (HY is selected from (1)-NR6R ; or
(2)-N(R3) (CH2), .6NR6R"; (I)R6 and R7 are independently selected from

200D H;, (2)alkyl; (3)cycloal kyl; (4)-arylalkyl: (5)-heteroarylal kyl; 25(6)
(R)r (7),-~ N1 R9 ; or (a) 1 8 NOV 2005 PCT/t Su2~- 138BNINIBB/ 014075 -4
(Ra)s N-WRO3/0pH75 ~ 16NOV2005 PCT/ L502/ 24323 (b) (J) R6 aR@TRFYHkZN
together with the nitrogen atomto which they are bound forma

het er ocycl oal kyl group selected from _~3J (RB N/ U5 (RB)r \ N~ (c) (d)
RBh N (Rio)r ~N~~I or (e) (Rlo)r )

(4) -Oalkyl;
(5) -OCFy;
(6) -CN,
(7)  -NH,;

5 (8) -CO,alkyl;

(9) -CONR'R’:
(10) alkylene-NR°R;
(11) -NR°COalkyl;
(12) -NR°COaryl;

10 (13) -NR°COheteroary! ;
(14) -NR°CONR°R’:

(G) Xis selected from:

(1 O
(2)  -NH;
15 (3)  -N-alkyl; or

(H) Y is selected from:
(1) -NR°R’; or
(2)  -NR)(CH,).sNR°R’;

) R® and R are independently selected from:

20 (1) H;
(2) alkyl
(3)  cycloaikyl;
(4)  -arylalkyl;
(5) -heteroarylalkyl;
25 (6)
(R®);
g___/ /1
L
(@) ;or



(K) Each R8 is independently selected from (1) alkyl; or (2) alkyl
substituted with 1 to 4 hydroxy groups; 10(L) 15 20(M (N) Each R9 is

i ndependently selected from (1) (2) (3) (4) (5 (6)18KMW0E8) (9) (g
H, al kyWio o3ahkesk substituted with 1 to 4 hydroxy groups; chylcgluqajllgyl

cycl oal kyl substituted with 1 to 4 hydroxy groups; -aryla

-heteroaryl al kyl; -COQal kyl; or any of the groups for R ; Each Riois

-i ndependent |y sel ected from H or #dkyl; mis O0to 3, and nis 0 to 3,
such that mtn is 1, 2, 3 or 4; WD 63/014075 -5 1 8 NOV 2 5 PCTI|' S02/21323
(0) pis Oto 4, (P)ris Oto4; (Q sis q,isp 3; and (RN with the proviso
t hat conpounds of formula 1.0 do not nclrdy 10 Cl

(b)

(J)  R®and R’ taken together with the nitrogen atom to which they are

bound form a heterocycloalkyl group selected from:

o O Al AR

(C) (d) ' (e) ’ (f)

5
(R®), (R®);
i‘;\ v (R'), f;\ )
' N or K/\I\N/\/ R
© u hy L)
(K)  Each R®is independently selected from: (1) alkyl; or
(2) atkyl substituted with 1 to 4 hydroxy groups;

10 (L) Each R®is independently selected from:
(1) H
2)  alkyh;
(3)  alkyl substituted with 1 to 4 hydroxy groups;
(4)  cycloalkyl; ‘

15 (5) cycloalky! substituted with 1 to 4 hydroxy groups;
(6) -arylalkyl;
(7)  -heteroarylalkyl;
(8) -COOalkytl; or
(9)  any of the groups for R";

20 (M)  Each R is independently selected from:
(1) H,or
2)  alkyk;

(N) misOto3,and nis0to 3, suchthatm+nis 1, 2, 3 or 4;



C C WD 03/014075 -6 G C 5 CI 1 8 NOV 2005 PCT/ US02/ 24323 , and This

i nvention al so provides a pharmaceutical conposition conprising an

effective amount of at |east one compound of fornula 1.0 ang gai0VIZB®st one
phar maceuVOchIUi§678ccept abl e carrier. 10 This invention al spcpusyi/fes a

met hod for inhibiting ganma-secretase conprising admnistering an effective
anmount of a conpound of fornula 1.0 to.a patient in need of treatnent. This
irnvention al so provides a nethod of treating neurodegenerative diseases
conprising adnm nistering an effective anount of a conpound of forrmula 15
1.0 to a pat{@ht Prsfdedhof treatnent. This invention also provides a nethod
of inhibitingsthe gﬁﬁgfition of anyloid protein (e.g., anyloid O protein)
in, on or ar d%d h&u égical tissue (e.g., the brain) WO 03/014075 -7 1 8
NOV a /US02/ p3B23s¢H0Nbizsiand admi nistering an effective anount of a conpound
of formula 1.0 to a patient in need of treatnment. This invention also

provi des a nmRhodwdh tge@a@VIﬁ@twtzq%mmn@ ofifegaula 1.0cipnPLinalydgdni ni steri ng
an effective anount of a conpaund of fornmula 1.0 to a 5 patient in need of
treatment. DETAI LED DESCRI PT THE | NVENTI ON As used herein the

followi ng terns have the fol ni ngs unl ess otherw se defi ned:
Patient includes both humans ~ag# P " l"
and ot her ani mals. al koxy: represenfs a

' branch carbon chains and

defined bel ow, alkyl: represents $£31 9 2
contains from one to twenty yon!l at ons, ~pr ef¥rably one to six carbon
atons, said al kyl group bei -gti%nallyégﬁbstituted Wi th one or nore
(e.g.-, 1, 2 or 3) substitgent indepén'e tly selected from (1) hal ogen,
(2) -OH, (3) -Qlalkyl), preferably -QC, -C6)alkyl, and rfost preferably
-OCH3, (4) -NH2, (5) -NH(alkyl), preferably -NH((C -C6)alkyl), and nost
preferably -NHCH3, (6) -N(al kyl), wherein each alkyl group is independently
sel ected, preferably -N((C, #«C8 wherei n each al kyl

means 10 humans
grjoup erein alkyl is as

arials.

10



group is independently selected, and nost preferably -N(CH )2 or (7)

-S(al kyl), 20 preferably -S((C, -C6)al kyl), and nost prefer QI@-SCHS; ’
al kyl ene:nye(greser_lts a -(CH2)q group wherein gis 1to 21),3@ A ally 1 to 6
and more Y& l"f/‘”i to 4, optionally one or nore (e.g., 1 t&CI/UWYR243280 2)
hydrogens in said al kylene group can be replaced with the sane or different
al kyl group 25 (preferably -(C, -C6)al kgl., nost preferably -(d to C3)alkyl,
nore preferably -(C  such that the total nunber of carbons in the entire

al kyl ene group is 2 to 20, alsq said al kyl ene group can be optionally
substituted with one or nore to 3) substituents independently

sel ected fromthe group consi|$ (1) halo; (2) -OH (3) -Qalkyl),
preferably -Q((C, -C6)al kyl), ¢ ably - . (4) 30 NH2; (5)
-NH(al kyl), preferably -NH((C, -C6)a nost JprefNerably -NHCH3; (6)
-N(al kyl )2 wherein each al kyl group S&oi deperdent Ny_ sgl ected, preferably

-N((C, - C6)al kyl )2 wherein ea Wl "group”Ts Yidepéhdently sel ected, and
nost preferably WO 03ral4075 %HQi% CT/ US02/ 24323 -N(CH3) 2; and
(7) -S(alkyl), preferablyct Co) al kyl)'; d nost preferably -SCH3; an
represents aryl as defined below, aralkyl (arylalkyl): répresents an aryl
group, as defined below, bound to 5 an al kyl group, as defined above,
wherein said al kyl group is bound to a nolecule (e.g., a conmpound of the

claimed invention or an srhedhate to a conpound of the invention); aryl:
represents a carbocyclif gup cgntaining from6 to 15 carbon atons and
havi ng at | east one arohs i g\ e-g phenyl, naphthyl, phenanthryl, 10

t et rahydr onapht hyl or indanyl )'? W t ~availl abl e subgtitutable carbon

atonms of the carbocyclic _groupsheing endeq;_as possi Rl e points of
attachnent; said carbogycR e{%ré%p Dt ng > obt iWuB&tituted with one or
nore (e.g., 1 to 3) su ts independently selected from (1) halo, (2)
al kyl (preferably - (£~ o ?-OEQS (3) hydroxy, (4) ag%ﬁ%;y (preferably
-(C, to ©6)al koxy), (5) -CN, (6) -CF3, (7) amino (-NH ), ¢( | kyl am no,
(9) dial kylam no (wherein each al kyl group is independently selected), (10)
aryl (e.g., phenyl) (provided that if this aryl group is optionally

Z

substituted with one or nore_a growps these latter aryl groups are not
further substituted with ar} (11) aral koxy (provided that if the
aryl noiety of said 20 aral ks al koxy) up is optionally
substituted with one or nore aryl roupg ter Jaryl groups are not
further substituted with aryl groupg)., (I y (d.9., phenoxy)
(provided that if the aryl ng ¥ Of| i d>sry g pis optionally
substituted with one or nore gPoups these latter aryl groups are not
fur%her substituted with g geoups), ({BPG)S(0)1-2-aryl (provided that if
t hevaryl '

This invention also provides a pharmaceutical composition comprising an
effective amount of at least one compound of formula 1.0 and at least one
pharmaceutically acceptable carrier. \

10 Thié invention also provides a method for inhibiting gamma-secretase
comprising administering an effective amount of a compound of formula 1.0 to a
patient in need of treatment.

This invention also provides a method of treating neurodegenerative
diseases comprising administering aﬁ effective amount of a compound of formula

15 1.0 to a patient in need of treatment.

This invention also provides a method of inhibiting the deposition of amyloid

protein (e.g., amyloid § protein) in, on or around neurological tissue (e.g., the brain)



25 noiety of said -S(0)1-2-aryl group is optionally substituted with one or
nore aryl groups these latter aryl groups are not further substituted with
aryl groups), (14) - COOR' or (15) -NO2; wherein sa|d1§z ?j esents H,

al Kyl aryio BEieTtded that if said aryl moiety is optPIALERY submoit ut ed
with one or nore aryl containing groups these Iatter aryl containing groups
are not further substituted with aryl font ai ning 30 groups), or aralkyl
(e.g., benzyl) (provided that if said ‘aryl nmoiety of said aralkyl group is
optionally substituted with one or nore aryl containing groups these |atter
aryl coRPAPHBIG Bliieedre aRATTective REroWss & eanpeung pgfoarrwa déhtoad ni ng

gr oups) NOV 2005 PCT/ U502/ 24323 preferably said
opti onaPa%s{%?ggﬁ %l%énczfsreaaag%nﬁdependent |y selected from halogen, - CF3, -(C,

to OB)al kyl , ThisGnvéntid® aRblkrsyides @indthod\bRiresting Aldheihier 9didemke represents
a cyclic al kyI group of 3 to 10 carbon atons, and wusually 3 to 8 carbon
atons, SaMprisipelHNkystegrdap AEchye apianaf eycosapeynd af amaia A.0 1 @ne or

nor (e ituents independently selected from (1) hal ogen,
(2) % pgtcc?ﬁtjma%eﬁ Of%g?a?g]:éﬁ erably -Q(C, -C6)al kyl, and nost preferably

- OCH3,  DETAILEEPDESERIPYHON ®F THE MNGERITOIN' - NH((C, - C6) al kyl), and nost
preferably -NHCH3, (6) -N(al kyl)2 wherein each al kyl group is independently
sel ected,  pr Apaisgsl qﬁrem@@doﬂ@@m tRYMS @améh@fqil%aa BAYNaY HBIgSSi s

mdepen%&& é % d, and nost 10 preferably -N(CH3)" (7) -S(al kyl),
prefera {e( aI kyl), and nost preferably -SCH3, or (8) alkyl,

preferably - (CP4t@nlikgldedbbvgambhabalothepneseanals, flaaireal” efidars0, brono
and i odo; heteroaryl: represents a nonocyclic, bicyclic or tricyclic group

halPng B¥mangand ofher ABIeR!sat om (e.g., 1, 2 or 3) independently sel ected

(om0, S o el PRt SEHO A GAPHARRG FPERBIELABEDS

provi de aromat lé&kﬁhﬁfmﬁeﬁfts stiaidght tahe taan@reéd camtRiredtetys hha coheips froref er abl y
containing fromz2 to 14 carbon atons, e.g., triazolyl, imdazolyl, thienyl,

furanyl on@m AueRty carkerataios yFPFEfQiéh'ﬁ/cﬁﬂﬂ@rﬁlK camaiyaloppaaAid alkyka®ypni enyl |

t hi I d B- dyl

0" 520t BBl pLBSRUY Wb PG oIl (5,8 gr e’ P11 ) "
N- @8Bi dem@i@ eh@enthepeiesrst fesmast) hatdgen, r(2) QHC{B-) -O(akkgy), pietféradly avail abl e
substitutabl e carbon and het er oat ons _of clic group being intended as
possi bl eOfei-hellion, and a&sh@mferaé%y 6]l (49 P bl g o PEaarably 26

Subot UL RS, S RSt sy @ - P pRET N £3) ot e
?r ;ﬂ kKllozrdt%)ls M%BFﬁBfwenﬁ:?)se%d(%YPréﬁHreWrW(& -€f) @g%t ﬁwﬂe?élhwh aleW) phenoxy,
A1 kyl AngieUP It ICRANASRI ISRl Bost RIaieNBH 20GE 1) O (1) -S(alkyl),
20  preferably
-S((C,-Cy)alkyl), and most preferably ~SCH;;

alkylene: represents a —(CH,),- group wherein q is 1 to 20, generally 1 to

6 and more usually 1 to 4, optionally one or more (e.g., 110 3, or 1 to 2) hydrogens
in said alkylene group can be replaced with the same or different alkyl group

25  (preferably -(C,-Cg)alkyl, most preferably -(C, to C,)alkyl, more preferably -(C,-
C,)alkyl) such that the total number of carbons in the entire alkylene group is 2 to
20, also said alkylene group can be optionally substituted with one or more (e.g., 1
to 3) substituents independently selected from the group consisting of: (1) halo; (2)
~OH; (3) -O(alkyl), preferably ~O((C,-Ce)alkyl), and most preferably -OCH;; (4) -

30 NH,; (5) —-NH(alkyl), preferably -NH((C,-Cs)alkyl), and most preferably -NHCH;; (6)
-N(alkyl), wherein each alkyl group is independently selected, preferably -N((C,-
Cs)alkyl), wherein each alkyl group is independently selected, and most preferably



WO 03/ 014075 PCT/ 1S02' 24323 -10 each al kyl is independently selected), (15)
-000R11 (wherein Rl11 is as defined above), or (16) heteroar ¢ (provi ded
that if this heteroaryl group, as defined above, is oﬂtaiv@ﬁaﬁésy substituted
wi th one Y 0i7Shet er oaryl groups these |atter heteroarylPG/EPBEpE3are not
further substituted with heteroaryl groups); preferably said optional
substituents are independently selectegd from halogen, -CF3, -(C to
C6)al kyl, -(C, to C6)al koxy, -OCF31 -NH,, or -CN, heteroaralkyl
(heteroa}lria}/:lrlglékyl . represents a heteroaryl group, as defined above, bound
r P .

to an a as defined above, wherein said al kyl group is 10 bound to
a nol ecpyhe. ' u of | } RN _ ninternediate to
a conpouwr?d o@“grlf?’epfenf%ent § ;C1 fﬁé?%%%yﬂ%@ﬁ%?ﬁ?’?ﬁ%sg%%’a cycl oal kyl ring

as defined abovar; répresents ayeasdefimedbélovg. , 1, 2 or 3) heteroatons

i ndependently sel ect ed om 0, S or - NR - wherei is selected from
H alkyl eyl SRS smireSenl ameii ggaupGie dahaepelova Poenas

Co6) al kyl; ; r i I | &~ :acind; sl HE:

ot Sanyan a0 groRG R arid SboleNARGRI Said lifi oo s bbund P8 FciEL e

substi t (g, canpopsd of the clagsed invemtionrmpamidieromddiste totdheompsandeffi ned, the

phrases "one or nore" and "at 20 |east one" nean that there can be as many
moi et | etNeEVEREPA)al |y permitted, and the determination of the maximum

nunber of such . efl ' Rl e f illed in
the art. For exiabreeosht SFatbdtybil OrdlifeoamiiGham Blo BAFeH! | 5
moi et i eatoramdngénaeirg alyleast onelamnetic eng (anyd, pisarall| yapghthyl, Bhenantetyles. 25
The term"effective anounéf; as ysed in t he met hods and pharmaceut| cal
cortBosi tateiydgenanhtaylifvedamah w@bwgav@'abéﬁéaaﬁtﬂtut?@'waéhqrbe&qmv%o #Wsunt and
is nmea | r .yinvention to
treat aegré’té’? yg‘ﬁgﬂﬁg\?ﬁ%ﬂ%ﬁg?ggggggﬁ s%éﬂirfl%’ﬁp W@%BF ﬁttgﬁg@gﬁtﬁo Ctia treated and

t hus pr oatboeyelic giesiprissing betiapsalit substitdiitedtwitiBonglopseorekid.dg.ed toB)t he art wi L.l
appreciate that the term "neur odeg?ner.ati ve disease" has jits commonly ,
accept egubgtivents indepgnaprilyseirdded Moy (d) Sales é2) alkyl (PEisdaRlY otfs tPesul ti ng
from ab¢g)ra function of neurons, including neuronal death 1 8 NOV 2005 WO

03/0110 f US112/ 24323 -11 and abnormal rel ease of neurotransmitters or
nedgot of3)hysludrey, AL alkoxy (preferablyi (€1 tnCglaikoxg),46) FONI, (BleCR| (7)dirsieases

(i seasebNhbl GYaIKy FRNG: E)iGRIRYBHITa (b8l e ARZRB AN CEOURIS SRS aaY ol at ed
SR SPSEAN) ) (R PIBG P ALEB S USSR RE0p B Spkeg) Peror haoe
substituted with one or more aryl groups these latter aryl groups are not further
substituted with aryl groups), (11) aralkoxy (provided that if the aryl moiety of said
20  aralkoxy (i.e., arylalkoxy) group is optionally substituted with one or more aryl
groups these latter aryt groups are not further substituted with aryl groups), (12)
aryloxy (e.g., phenoxy) (provided that if the aryl moiety of said aryloxy group is
optionally substituted with one or more aryl g-roupsj'(hese latter aryl groups are not
further subéﬁtuted with aryt groups), (13) -S(0),,-aryl (provided that if the aryl
25  moiety of said -S(O),.,-aryl group is optionally substituted with one or more aryl
groups these latter aryl groups are not further substituted with aryl groups), (14) -
COOR or (15) -NO,; wherein said R' represents H, alkyl, ary! (provided that if
said aryl moiety is optionally substituted with one or more aryl containing groups
these latter aryl containing groups are not further substituted with aryl containing
30  groups), or aralkyl (e.g., benzyl) (provided that if said aryl moiety of said aralkyl
group is optionally substituted with one or more aryl containing groups these latter

aryl containing groups are not further substituted with aryl containing groups);



Lines drawn into the ring systens indicate that the indicated bond may be
attached to any of the substitutable ring carbon atons. ﬁ é conpounds of
the invention may exist in different isoneric (e.g., er s and

di ast er eoVOIHIYYS forms. The invention contenpl ates all suedT/U$@/issDimer s
both in pure formand in adm xture, including racemc mxtures. Enol forns
are al so included. The conpounds of the invention can be adm nistered as
racem c m xtures or enantl onerically “pure conmpounds. Certain conpounds wl|

be acidic,in pature, t hose ounds 1 ess a carboxyl or
nenol | RIEAPBASAI GPHGRET SRR s oot HASPRRICPRY SFIoskal Harb RIcaRn,
gcgggt :'a@?? I {e )gyigrg s ?Mngs@ép,rﬁ?qél&c_lgge sodi umu pot aZS| um

cal cium &l urﬁ nun ver''salts o conténplated are salts
formed with phmyniaaﬁqyt weantelsysntaa:aeptlabblkybgmupsofﬁjtdﬂ@saammatoms aniy |

321“3.” e e & TR PRI F R G U o aBlierall klfbstlgltage e d
11 o3t hio %, SKATBI §) oG RYFLANIITRAR RAQT5a Tk | BISALE vt

stron acl coﬁpound avin uents such no groups

al so fo(l2m-©&l t(3) -\m(bh(w)eﬂlﬁeremty 46 CE@)ablk)e,sam nsast padieeatly FOEH,p(4)sal t
formatiQ dro hl ori c phoric, ace oxal i c,

mal (ﬁnl N sdﬁsdﬂlqélky prederably TM?'Z@ Cs)a 'Méi ANe Mot e lﬁ"%b'ynﬁf'@l s )
" e B AR Sach G Bodif: indBE R ARLER, PRRIPIT L Th e

suf fi ci-@{{CaCpatiyl) pf/vhehanmredkiqu:;rodpnsmndppeddeaﬂ)asel@lcted rzantjhaostonventl onal

Ul bl RredrRBbE i boul e K BRafefFERLal (G0 Cate Il V0 BESHORERA, |

ot ass ar jn bi carbonat e. The free base forns
P ot cg%?gmgsgge@amy Q?rd& e%\ i

di ffer fTontt ctive’'s sonewhat in certain physical

properties, sutblcenslatd)i reprysemtsrfkmloms chidroebremolarnd ibde; aci d and base
salts 1 8 NO\/ 2005 WO 03/014075 PCT/ US?Z/ 2432l -12 are ot herw se eﬂw val ent
to their respefelsfeary gePHREE$ 8rMRNEBICIBY 'ﬁM%é‘sobV‘CV‘ﬁlg ITOMPLIRMIRAUAI | such

aci d and,base, t en mr{{@%, I +RPlsgiq sal ts

Wi t hi nrll e Scogé’éeﬁat@hﬁ(e ﬁvgn??(g'né grrw]g@p acl gtdfeng(?g S}r)es‘éé:onm dered
5 efui viedterdatdom inteardptieg 4 oalrbpcgathd nmag stmctexse)andlh@m:g)amnﬁmtdentfmjmbem poses
of the fgnventlon Prefera is aryl substltu ed with one or nore R5

gr oups, OrRRIpCized &Eﬁ%}r%ﬁéﬁyﬂrov'gﬁt?éf’mﬁl’t:é‘@aﬁ“f RroW! ageatigs or oups, and
mor e prigherabloye ghﬁ@é préfis B'Rf* rﬁgln%%(%ﬁ\@ 8084 UarHHh gtd?ﬁgoe 8!, 5zol is 0 or

1 and mis 1-or nis i) nis and nTi's 2, of (ii)
n is 1 iandamlyisthig¢nyipipsanylr @hieobhligoquinslyd mmﬂofurasylzt)enzopyranyl
benzothienyl, thiazolyl, indolyl, naphthyridinyl, pyridyl (e.g., 2-, 3- or 4-pyridyl) or

20  pyridyl N-oxide (e.g., 2-, 3- or 4-pyridyl N-oxide), wherein pyridyl N-oxide can be

s o
» O ")

represented as:

o)
and with all available substitutable carbon and heteroatoms of the cyclic group
being intended as possible points of attachment, said cyclic group being optionally
25  substituted with one or more (e.g., 1, 2 or 3) groups independently selected from:
(1) halo, (2) alkyi (preferably -(C, to Cg)alkyl), (3) aryl, (4) aralkyl, (5) hydroxy,
(6) alkoxy (preferably -(C, to Cg)alkoxy), (7) phenoxy, (8) -NO,, (9) -CF;, (10) -
OCF,, (11) -CN, (12) amino (-NH,), (13) alkylamino, (14) dialkylamino (wherein



pis Oor 1, and when pis | Ris halo; and R2is -X(COY or

-(CR32), 4X(CO)Y 15 Most preferably: R is aryl substltqtem]v\qg%h one or nore
R5 groups, nore preferably phenyl substituted with one or nore R5 groups,
and evenwrﬂ)‘?%‘"ﬂﬂef erably phenyl substituted with one or R§ITEUWaRé323t ons; n
is Oor 1 and mis 1 or 2 such that mn is 2 (i.e., (i) nis O and mis 2

or 20 (ii) nis 1 and mis 1), nost preferably nis O and mis 2; pis 0 or
1, and when pis 1 R4 is halo; R2 |s -)Q(CO)Y or -(CR32) X(CO)Y Xi s-0-; and
Yis -NR6R7. 25 More preferably ituted with one or more RS

gr oups, eéGB@'KYIbrsénéﬁéﬁéﬁﬂ%fbﬂ)yselﬁﬁ@WJ 1§|)|b§t%@ﬁt @VWQT?W Bnes @s dafnedrs gr oups,

and sti | Ibo\e,g nnore preferably phenyl substituted wth one or nore halo
at ons; A |s)0 or 1 and mis 1 or 2 such that mn is 2 (i.e., (i) nis 0 and

mis 2, (06) he&@ro(aryl)(prbwcs:adtmdf this Betboa R'gD@*OW ebefafibey dbd\ﬁe and mis 2; p
|500r1 and wh is 1 Ris halo; s -X(COY or -(CR32 "X(COY,; 10
Nov 2oospmzeihmmme¢amm05qpzmsi@termrw QLFQUPQI}h?S(% lafer hrtgrpayR O (h) NV

ot Bt e i 50 R, 20 n2 oA BRSIAT I BB PR RLkEREY
~, N ( @hbstﬁae@trs é?@)lﬁde;b\érﬂdrhl)y sel@cftemroa:mdwéragé@k@m qdrittbes,)akyih-(Che
nitrogen atomto which they are bound form a
to Cy)alkoxy, -OCF;, -NH,, or -CN;
heteroaralkyl (heteroarylalkyl): represents a heteroaryl group, as defined
above, bound to an alkyl group, as defined above, wherein said alkyl group is
10  bound to a molecule (e.g., a compound of the claimed invention or an intermediate
to a compound of the invention);
heterocycloalkyl: represents a cycloalkyl ring as defined above, having
one or more (e.g., 1, 2 or 3) heteroatoms independently selected from: O, S, or -
NR™- wherein R* is selected from: H, alkyl, aryl, heteroaryl, ar(C, to Cy)alkyl, or
15  heteroar(C, to C¢)alkyl;
TFA: represents trifluroacetic acid; and
THF: represents tetrahydrofuran.
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
20 least one” mean that there can be as many moieties as chemically permitted, and
the determination of the maximum number of such moieties is well within the
knowledge of those skilled in the art. For example, “one or more” or “at least one”
can mean 1 to 6 moieties, and generally 1 to 4 moieties, and usually 1 to 3
moieties. |
25 The term “effective amount” as used in the methods and pharmaceutical
compositions of this invention means a therapeutically effective amount and is
meant to describe an amount of a compound of the present invention to treat a
patient having a disease or condition intended to be treated and thus produce a
desired therapeutic effect.
30 Those skilled in the art will appreciate that the term “neurodegenerative
disease” has its commonly accepfed medical meaning and describes diseases and

conditions resulting from abnormal function of neurons, including neuronal death



het er ocycl oal kyl group selected from Preferably 15 is a group of the
formula: ",,iN RO (al) WO 03/014075 -14 Preferably is ?ngwqmof t he

formula: L-1]j

(bl) 5 1 8 NUV 1005 PCT/1'S0?% 4323 RepreSentative conpounds

of the i Y@WBI0®W’F ncl ude but are not limted to the conpoR@HYSEN24E38anpl es 1

to 100. Preferred conpounds of the invention are the

35, 39, 41, 43, 56, 58, 59, 61, 70, 7(_)4\1 77, 78, 98, 99 and 100. 10

Compounds of fornula 1.0 can be prepared by various nethods well

th Killed in the art. F | of la 1.0, wherei
o2 x{ coy ot BcHes ey owroenBTIart B TP edaubaIaTEes &S X 00 v).
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compounds of Exanpl es

0
R2

] r: . i | i f In
SN cRiPai35 IREIGUELUR s iRbSNEdUBRG Yiom aPRoffiaReras Cﬁ@ef%?ﬁ%m?‘z_ 0)

chene (R) (CH2) p= 4XH , ( 0-4X-Prt
2 /n

( Rdi%gaée,iagel-rglgt)e% deomérlﬁial\,r é)é)rciegra?é} systemliéa‘ g%yloidosis, hereditary

cerebral hemorrhage with amyloidosis, and Down's syndrome.

Lines drawn into the ring systems indicate that the indicated bond may be
attached to any of the substitutable ring carbon atoms.

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

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

Certain compounds will be acidic in nature, e.g. those compounds which
possess a carboxyl or phenolic hydroxyl group. These compounds may form
pharmaceutically acceptable salts. Examples of such salts may include sodium,
potassium, calcium, aluminum, gold and silver salts. Also contemplated are salts
formed with pharmaceutically acceptable amines such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylglucamine and the like.

Certain basic compounds also form pharmaceutically acceptable salits, e.g.,
acid addition salts. For example, the pyrido-nitrogen atoms may form salts with
strong acid, while compounds having basic substituents such as amino groups
also form salts with weaker acids. Exampieé of suitable acids for sait formation are
hydrochlofic, sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic,
fumaric, succinic, ascorbic, maleic, methanesulfonic and other mineral and
carboxylic acids well known to those in the art. The salts are prepared by
contacting the free base form with a sufficient amount of the desired acid to
produce a salt in the conventional manner. The free base forms may be

regenerated by treating the salt with a suitable dilute aqueous base solution such

as dilute aqueous NaOH, potassium carbonate, ammonia and sodium bicarbonate.

The free base forms differ from their respective salt forms somewhat in certain

physical properties, such as solubility in polar solvents, but the acid and base salts

4 4



O=S=O00C=S=O0 R (4.0) R (1.1) Precursor am nes or al cohols 2.0 are
protected with a suitable protecting group "Prt" to g|y§NqugU§ct ed :
derivativ 0. Protecting groups for alcohols and am nes are wel I known
to those @9‘13 47 n the art, and.include trial kyl silyl gr oﬁﬁg/lqél} ki?P3 and
aryl carbamat es, am des, and esters. The protected derivative 3.0 is then
treated with a sulfonyl hal i de R SO_Hal. (where Hal = a hal ogen) in the
presence of a suitable base such as triethylamne or sodium hydride, to

01 ve SUL{OBRIAR %ol allAPIPHRIERLPRGH AU a3oTrEHRY T8t MIREaRproDT | ate

condi ti ons Hose & "&rt, Usueh |c or
aqueousiryeptohe. g sodlunlhydrOX|de or potaSS|un1carbonate) agueous or
met hanol i ¢ aci d e ., hydrochlaoric acid) or tetra-n-butylamoni um

fluoride. Third SU§htaf¢é¢1 aaerhﬁeﬁet%t&afevatqnéeg teﬁeep&arnaaﬁq%@ally ageeniAblees, and
car bO”aéggs w&hpﬂhre@ééb Wi’ﬁb'un@ﬁm a4 LSRR §H§d bbsg s'aﬂ? he céﬁgde[ﬁT ese

nmet hods I'nclude 1€ ctl on w an appropriate carboxylic aci ori de,

reaét i oaquivalent to tea frew)ibinas atthe corrésporaing eospoahdaiorptiipoats of tisgent such
as dicycl ohexyl carbodii m de or hydroxybenzotriazole, reaction with an al kyl
or ar ylrb’ﬁF‘BPBf ormate, reaction with an arylchloroformate foll owed by
reaction wt W ne or al cohol. Conpounds of 2.0 are either commercially
avail abl e or' Can ab 20 prepared by nethods well known in the art as are

described in tiR ne@-gmlﬁﬁstmhteu@wth Enoounste RT gloupsphst peefetueblgpheRP i s
aryl substituted one or R5 groups can be, for exanpl, eﬁﬁ)repared
as deschibitiiuted wWithere o7 mpER ”?swq &ndymomxpietye bspwxdw@m@ 16 5

q@fcﬁf&%‘”&%@%ﬂg Oﬁﬂ%&éﬂ (5.0) N'" "n(RRA)z N' in-~"(RaA)z CG=S=O0 R1

nis0or1and mis 1 or 2 such that m+nis 2 (i.e., (i) nis 0 and mis 2, or
(i nis 1 and mis 1), most preferably nis 0 and mis 2;

pis 0 or 1, and when p is 1 R*is halo; and

R?is -X(CO)Y or -(CR?,),.X(CO)Y

15 Most preferably:

R' is aryl substituted with one or more R° groups, more preferably pheny!
substituted with one or more R® groups, and even more preferably phenyl
substituted with one or more halo atoms;

nisOor1and mis 1 or2suchthatm+nis 2 (i.e, ()nisO0and mis 2, or

20  (ii)nis 1 and mis 1), most preferably nis 0 and mis 2;

pis 0or 1, and when pis 1 R*is halo;

R?is -X(CO)Y or -(CR?,),,X(CO)Y;

Xis —=0-; and "

Y is -NR°R’.

25 More preferably:

R’ is aryl substituted with one or more R® groups, even more preferably
phenyl substituted with one or more R® groups, and still even more preferably
phenyl substituted with one or more halo atoms;

nisOor1and mis 1 or2suchthatm+nis 2 (i.e., () nis0and mis 2, or

30 (i) nis 1 and mis 1), most preferably nis 0 and mis 2;
pis 0 or 1, and when p is 1 R*is halo;

R?is -X(CO)Y or -(CR%,),,X(CO)Y;



31- (RA)P HO (RA)P CHO, (RA)PRSA N in-~ ()2 0=S=0 R (1.4) R13
represents al kyl, aryl or -NR6R7. Al dehyde 5.0 is conv réﬁﬁv §m5a variety of
substituted conpounds via nethods well known to those sk ed In the art.
For 10 e¥e@pi@403. 0 can be treated with a primary or secorddrysoaniyie in the
presence of a reducing agent such as triacetoxyborohydride and in a
sui tabl e sol vent such as dichl oroethane to give an am noal kyl derivative
1.2. Al dehyde 5.0 can be oxidized to e corresponding carboxylic acid
with, for instance, Jones reagent, and then converted to am des (1.3).
Al ternatively, Xhe-&eid can be converted to an anmine 15 with
di phenyl phosphoy,yl azj ,and the am ne converted to am des or ureas (1.4).
Al dehyde 5.0 cg\ﬁ '%é'ﬂgig)a?%% by net hods known in the art and by the nethods
described in thes gxairpl & iRGLRMADAY 2TFFENHII22A3230ty| ' N(RBA) 2 0=5=0
R(1.2) Nn (R3A)2 0=S=0 R1 (1.3) WO 03/014075 -17 1 2505 PCT/ US02/ 24323
Conpoundi.eF, )eyilisalikply eanyl(On-Gy)atk gx émtridylinezthply t he fol | owi ng exanpl es,
whi ch should not be construed as limting the scope of the disclosure.
Alternative nechanistic pathWays and anal ogous StRBycCt ur es wi thin the scope
of the invention maygbe rent to thoge sFiA)/ed i'n the art. 5 In the
foll ow ng exanples, " %M-R rebers e’ hgagared high resolution
mass of the conpound.S"L '%g Rt (ma)" kefers to the mass and
retention tinme as determ ne(% by "LC- Mass spectrx carried out on an Alltech
Pl ai num C8 col um (33nm x |)m1 ID, 3 mcron pa cle §i%e). Elution

H H . -, 0, .
(I_;fng\lcte![ ﬁisa[np{flgzta\%?n%ggfh%r %thft?mlel rﬂ%ger?glo\fﬁ% %Vhl& th\@%} &fe Ef%un% r%?rﬁo él' FA (vIv);

heterocycloalky! group selected from:

s ), (R%), (R®), (R®);
$N K A WA H{N”/w
U u k/o k/N\Rs‘
) (@ (e) (f)
10

(R'),

(R%)r (R),
\N/\/ 10 rg;\ N/\/
w2 UL
N

N/\/ or /\/
(©) 0 L

Preferably

15  isa group of the formula:



10 0.05% TFA (v/v); Flow Rate: InL/mn Gadient Method: Time (mn) %8 Conc
15 20 010 595 795 7.510 9STOP Exanple 1: Preparation of

(3-1m dazol -1-vi-propyl)-carbamc acid 1-(4-chl oro- |

benzenesgi(; 9%7(}/1%7-;1, 2,3,4-tetrahydro-gui nolin-2-vl net hyi 8w 89&5@@% 1. 6.0
7.0 Quin a¢id 6.0 (2.0 g, 11.6 mol) in nethanol (15 ' Mas+23
hydr ogenat ed over platinum oxide (60 ng) under an atnospheric pressure of
hydrogen at anbi ent tenperature until 1dhe theoretical anmount of hydrogen was
consuned. The mixture was filtered through Celite, and to the filtrate was
added dropmgferémyonyl chloride (1.3 nL, 18 nmmol) at OC. The m xture was
stirred overnight at anbient tenperature and concentrated at reduced
pressure. The 30 residue was dissolved in wxti%r and neutralized with

sat urated aqueous sodium 1 8 NOV 2085 /014075 PCT/ US02/ 24323 -18

bi carbonate. The nm xture was extrac 't}N-epﬁyI acetate, and the organic

| ayer was washed with brine, dried ovelr\nﬁgnesi um sul fate, and
concentrated. The crude residue was puri f(ﬂ'))ed by silica gel chronatography
eluting with 15% ethyl acetate:hexane to give the title conpound (1.1 g,

yi el d 58% gesuppofpthkedoymtlaow oil: 5 "H NVR (300 MHz, CDCI3) 5 7.02 (dd, 2H, J
= 8.7 H), 6.67 (dt, 2H, J = 7.5 Hz), 4.40 (br, 1H), 4.06 (dd, 1H, J = 3.6,
3.9 Hz), 3.80 (s, 3H), 2.24-2.36 IHREL. 95- 2.10 (m 1H). Step 2: 10 H
7.0 C2CH3 H 8.0 OH To a sol uti fAlH4 (34 nL, 1 M THF) was added
dropwi se 2- (nethoxycarbonyl)tet aﬁjld\/ré‘;m;ﬁol ine 7.0 (3.19 g, 16.7 mml) in
THF (30 nlL) at

(b1)
5
Representative compounds of the invention include but are not limited to the
compounds of Examples 1 to 100. Preferred compounds of the invention are the
compounds of Examples 35, 39, 41, 43, 56, 58, 59, 61, 70, 70A, 77, 78, 98, 99 and
100.
10 Compounds of formula 1.0 can be prepared by various methods well known

to those skilled in the art. For example, compounds of formula 1.0, wherein R? is
-X(CO)Y or -(CH,),.X(CO)Y (hereinafter represented as -(CH,), . X(CO)Y), and X

and Y are as previously defined above, can be prepared as shown in Scheme 1.

15 Scheme 1




roomtenperature. The m xture was refluxed for 3.5h, and the excess reagent
was deconposed by addition of aqueous THE To the m xture was added 1 N
aqueous 15 NaOH (14 nmlL), water (28 nL), and diethyl etheqg(\Jg 2005) .

successi VWI(BN/"THE‘ organi c | ayer was separated, washed wi t RChriSme43ely i ed
over magnesi um sul fate, and concentrated. The residue was purified by
silica gel chromatography with 1:1 ethyl acetate/hexane to give the title
conmpound (2.29 g, yield 85% as pale-yeltow oil: LCM (ESI) nfe 164 (M:l)4
. 20 Step 3: OIM5 8.0 Cl- v 9.0 To a solution of

2- (hydroxymet hyl )t et rahydr gefyj noline 8.0 (1.57 g, 9.63®R*wmol) in

di chl oroet hane (24 niL) cont i ni ng triethylamne (2.2 nlj 15.75 mmol) was

added trinethylsilyl chlor{de H11.19 mml (e xtame was 25
Stl rred é}gr 30 @n atfy O ol'f vved %gﬂ*addltlga m nezm(42 m-) and
- chl oroPenzEnES b T nyl de (2 279, g, m xture was

stl rred at WO 03/0140 )2005 PCT/ 1S02 432 y-\)eAfor 16h, and
wat er was added. The organl ay r S separat ed, L Wi “ater, dried
over magnesi um sul fate, anc onc? toaat ed. The residue \ vi|gs {J‘fol ed by
silica gel chromatography WR h 3{%Mexane/ et hyl acetate‘?to g the title

57555 Pty Amidee b 5t S 0B86 bl Ngh 4 sui b%?tégﬁng P e A H
J = 7.2Hgy ,715(t 1HJ:12H2)696(d 1H J=6.9 H), ’

4.10-4.26 (m H),19520623F : 149162(m2H),010(s 9H) .
Step 4: t@gveqmu:cted gesigating 849 rogecﬂr(glgr@zlpg foralgehatspdnd aminastHEEr ous

The o <t 1BBe A 16 o, BB RLUENARAS oty Ty Bl Glac! -

acetic agyl6arbBReatas xdmicesvaRd Eeterst Mt sétadted detibulivar g Rtthen tHelagsh over
magnesi um sul f at e, and concentrat ed. The residue. was purified by silica

gel chr st agubiomy halide R SQ.Heh(whereddalre hék@@ﬁ@) trothequ@@eﬂh@of at | e corrpound

wo. onanbltaferetsroud s Hlrdratias 8 Sadbiy mricl 10 B sltcanhlE 4811 i owi n

condi ti qme p!b@teﬁ:tmg%oﬁﬁﬁs idifovsYl ghdéraém@bng@l wﬁmnmm@&n s®fozeanol ,
90/10, 45 m/mn 4 rim 117.41 mn (isomer A), 256.51 mn (isomner B).

Frd®  66bileg inthe artosucisas metbaneliopeaquecisdasn(ag., 6pdiuse wdrosideee
obt ai ne%oté':s%ﬁnn carbonate), aqueous or methanolic acid (e.g., hydrochloric acid) or
tetra-n-butylammonium fluoride. This is then converted to various esters, amides,
carbamates, and carbonates using methods well known to those skilled in the art.
These methods
15 include reaction with an appropriate carboxylic acid chloride, reaction with a
carboxylic acid in the presence of an activating agent such as
dicyclohexylcarbodiimide or hydroxybenzotriazole, reaction with an alkyl or
arylchloroformate, reaction with an arylchloroformate followed by reaction with an
amine or alcohol. Compounds of 2.0 are either corﬁmercially available or can be
20  prepared by methods well known in the art as are described in the examples
below.
Compounds of formula 1.0 wherein R* is aryl substituted with one or more

R® groups can be, for example, prepared as described in Scheme 2.

25



enanti omer was i ndependently converted to the enationerically pure
carbamates 12.0, according to the following steps 5 and1@N0¢$mﬁsoner A
[a] D = éagg 8 %c_: 5.13 ng/m, CH3Cl) Isoner B: [a]D = +186.31' (¢ = 5.01
mg/ ni | Q §30140%8 NOv 7005 WO 03/ 014075 -20 Step 5: PCT/ BE@BI32823 N2 O
Cl 5 To a solution of 10.0 (204 ng, 0.6 nmml) in THE (6 M -) and
acetonitrile (6 m-) was added pyridng_(Sl nmg, 0.65 nmol) foll owed by
4-nitrophenyl chloroformate (133 ng, 0.66 nmol). The resulting m xture was
allowed fo stir, at 22C for 16h. The sol vents were renoved at reduced
pressurerggﬁaﬁé%e product was dissolved in ether, washed with water, the
brine. The ether |layer was dried 10 over magnesiumsul fate, filtered, and
concentrated. Silica gel chromatography (ethyl acetate: hexane, 20% of the
concentrate gave theretle nmpound (243 ny, vyiel (RON a colorless oil:
8. p 6: NO02 15 C} C i ution
5 ﬁ§%§0.05 nol LAn '(Oxghﬁi IQwas
The resulting

dazol 4( , I :

tir at 22C for TGH, ntrated at reduced 20
pressure. Silica-gel N gr aphy (nmet hanol ) of the
concentrate afforggééae itl"e conpound (10.9 d-gl d 45% as a pale

yel | ow vi scous oil: L|C1:- NS(&@)SI) nme 490 (M1)', 320. Fo 1_9)Ni ng procedures
simlar to those of BXanple 1, the carbamates in Table 1 were prepared. In
Table, 1, "Ex." represents "Exanple". N 25 1 8. NOV 2005 WO 03/014075 -21

TABLE 1 PCTICSi 2/24323 Ex. StructureLC M5

added 3- gpnnopfiop
m xture aghs)Pal 0

I

———CHO ———NHCOR™
(R4)p_____ ——-—->(R4)p._.__
Y RY), NS (R,
0=S8=0 0=s=0
i (50 Lo (14

R™ represents alkyl, aryl or =NR°R’. Aldehyde 5.0 is converted to a variety of
substituted compounds via methods well known to-those skilled in the art. For

10  example, 5.0 can be treated with a primary or secondary amine in the presence of
a reducing agent such as triacetoxyborohydride and in a suitable solvent such as
dichloroethane to give an aminoalkyl derivative 1.2. Aldehyde 5.0 can be oxidized
to the corresponding carboxylic acid with, for instance, Jones reagent, and then
converted to amides (1.3). Aiternatively, the acid can be converted to an amine

15  with diphenylphosphorylazide and the amine converted to amides or ureas (1.4).
Aldehyde 5.0 can be prepared by methods known in the art and by the methods

described in the examples below.
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Compounds of this invention are exemplified by the following examples,
which should not be construed as limiting the scope of the disclosure. Alternative
mechanistic pathways and analogous structures within the scope of the invention
may be apparent to those skilled in the art.

In the following examples, " HRMS(MH")" refers to the measured high
resolution mass of the compound. "LCMS(MH"); Rt (min)" refers to the mass and
retention time as determined by LC-Mass spectrum carried out on an Alltech
Platinum C8 column (33mm x 7mm ID, 3 micron particle size). Elution conditions
for LC/MS are as follows: Solvents: A. Water w/ 0.05% TFA (v/v); B. Acetonitrile w/
0.05% TFA (v/v); Flow Rate:"tmL/min

Gradient Method:
Time (min) %B Conc
0 10

5 95

7 95

7.5 10

9 STOP

Example 1: Preparation of (3-lmidazol-1-yi-propyl)-carbamic acid 1-(4-chloro-

benzenesulfonyl)-1.2,3,4-tetrahydro-quinolin-2-yl methyl ester

Step 1.
e — L
> N
N/ COZH h CO,CH;
7.
6.0 0

Quinaldic acid 6.0 (2.0 g, 11.6 mmol) in methano! (15 mL) was
hydrogenated over platinum oxide (60 mg) under an atmospheric pressure of
hydrogen at ambient temperature until the theoretical amount of hydrogen was
consumed. The mixture was filtered through Celite, and to the filtrate was added
dropwise, thionyl chloride (1.3 mL, 18 mmol) at 0°C. The mixture was stirred
overnight at ambient temperature and concentrated at reduced pressure. The

residue was dissolved in water and neutralized with saturated aqueous sodium

a

D~



c ¢ 5cf 502(Mk1)' O yoO C ~i F- | \450(M+1)', 6 a %/ ;0 11 338,
247 s o, C)acl 506(Ml)', 7~ 330 0:~ NON\ | s 08N0¥200o 03/ 014075

22 1 8 NQU 2005 PCT/ U S02124323 F 540(M+l1l)', 8\ -~ F 364
WO 03/014075 PCT/US02/24323

-18 -

bicarbonate. The mixture was extracted with ethyl acetate, and the organic layer
was washed with brine, dried over magnesium sulfate, and concentrated. The
crude residue was purified by silica gel chromatography eluting with 15% ethy!
acetate:hexane to give the title compound (1.1 g, yield 50%) as a pale yellow oil:
5 'H NMR (300 MHz, CDCI;) § 7.02 (dd, 2H, J = 8.7 Hz), 6.67 (dt, 2H, J = 7.5 Hz),
4.40 (br, 1H), 4.06 (dd, 1H, J = 3.6, 3.9 Hz), 3.80 (s, 3H), 2.24-2.36 (m, 1H), 1.95-

2.10 (m, 1H).
Step 2:
H H
10 7.0 8.0

To a solution of LiAlH, (34 mL, 1M THF) was added dropwise 2-
(methoxycarbonyl)tetrahydroquinoline 7.0 (3.19 g, 16.7 mmol) in THF (30 mL) at
room temperature. The mixture was refluxed for 3.5h, and the excess reagent was
decomposed by addition of aqueous THF. To the mixture was added 1N aqueous

15 NaOH (14 mL), water (28 mL), and diethy! ether (28 mL), successively. The
organic layer was separated, washed with brine, dried over magnesium sulfate,
and concentrated. The residue was purified by silica gel chromatography with 1:1
ethyl acetate/hexane to give the titte compound (2.29 g, yield 85%) as pale yellow
oil: LC-MS (ESI) m/e 164 (M+1)".

20 Step 3:

@(Nj\/OH mows
N N

!
8.0 SO,

\

Cl 90
To a solution of 2-(hydroxymethyl)tetrahydroquinoline 8.0 (1.57 g, 9.63
mmol) in dichloroethane (24 mL) containing triethylamine (2.2 mL, 15.75 mmol)
was added trimethylsilyl chloride (1.4 mL, 11.19 mmol) at 0°C. The mixture was
25  stirred for 30 min at 0°C followed by addition of triethylamine (2.2 mL) and p-
chlorobenzenesulfonyl chloride (2.2 g, 10.43 mmol). The mixture was stirred at
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reflux for 16h, and water was added. The organic layer was separated, washed
with water, dried over magnesium sulfate, and concentrated. The residue was
purified by silica gel chromatography with 3:7 hexane/ethyl acetate to give the title
compound (1.81 g, yield 46%) as pale yellow oil: '"H NMR (300 MHz, CDCI,) § 7.52

5 (d,1H,J=4.7Hz), 7.37 (dd, 4H, J =5.1,7.2 Hz), 7.24 (t, 1H, J = 7.2 Hz), 7.15 (4,
1H, J = 1.2 Hz), 6.96 (d, 1H, J = 6.9 Hz), 4.10-4.26 (m, 1H), 1.95-2.06 (m, 1H),
1.49-1.62 (m, 2H), 0.10 (s, SH).
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To a solution of 9.0 (1.62 g, 3.96 mmol) in anhydrous methanol (10 mL) was
added solid potassium carbonate (4 mg, 0.03 mmol). The mixture was stirred for
45 min at 0°C, and then acidified with glacial acetic acid. The mixture was
15 extracted with ethyl acetate, dried over magnesium sulfate, and concentrated. The
residue was purified by silica gel chromatography with 1:3 ethyl acetate/hexane to
give the title compound (1.20 g, yield 90%) as yeliow viscous oil: LC-MS (ESI) m/e
338 (M+1)".
The two enantiomers of 10.0 were separated by preparative HPLC. The
20  following conditions were used for the AS chiralpaék column: hexanelisopropanol,
90/10, 45 mi/min, 254 nm, 117.41 min (isomer A), 256.51 min (isomer B). From
600 mg of 10.0, 258 mg of isomer A and 230 mg of isomer B were obtained. Each
enantiomer was independently converted to the enatiomerically pure carbamates
12.0, according to the following steps 5 and 6.
25 isomer A: [a]D = -209.88°(c = 5.13 mg/ml, CH,CI)
Isomer B: [a]D = +186.31°(c = 5.01 mg/ml, CH,CI).



0 | / cl OH12\426(M1)', a Nu 320, 250 S 10l OH 13\480(Mr1)', N u" 320,
304 '\ OOH o C 14540(M+l) , 364,320 GOy s; o0 Qgaioy2®5NUV 2005 WO
03/ 014075 -23 PCT/ CS| 12/ 24323 15rc"' 492(M+1)', Y'~c 322, 320 S, 0 cl /

WO 03/014075 PCT/US02/24323

- 20 -
Step 5:
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5 To a solution of 10.0 (204 mg, 0.6 mmol) in THF (6 mL) and acetonitrile (6
mL.) was added pyridine (51 mg, 0.65 mmol) followed by 4-nitropheny!
chloroformate (133 mg, 0.66 mmol). The resuiting mixture was allowed to stir at
22°C for 16h. The solvents were removed at reduced pressure, and the product
was dissolved in ether, washed with watér, the brine. The ether layer was dried

10  over magnesium sulfate, filtered, and concentrated. Silica gel chromatography
(ethyl acetate:hexane, 20%) of the concentrate gave the titie compound (243 mg,
yield 80%) as a colorless oil: LC-MS (ESI) m/e 504 (M+1)", 328.

Step 6:

15

To a solution of the above carbonate'11.0 (25 mg, 0.05 mmol) in methanol
(0.5 ml) was added 3-aminopropy!-(1H)-imidazole (14 mg, 0.11 mmol). The
resuiting mixture was allowed to stir at 22°C for 16h, then concentrated at reduced
20  pressure. Silica gel chromatography (methanol in CH,CL,, 5%) of the concentrate
afforded the title compound (10.9 mg, yield 45%) as a pale yellow viscous oil: LC-
MS (ESI) m/e 490 (M+1)", 320.
Following procedures similar to those of Example 1, the carbamates in
Table 1 were prepared. In Table 1, “Ex.” represents “Example”.
25
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Example 81: Synthesis of Pyridin-2-yimethyl-carbamic acid 1-(4-chloro-

benzenesulfonyl)-1,2.3 4-tetrahydro-quinolin-3-y! ester,

H
X 0
=
N

14.0

Step 1:

\

NH
Ccr
N

13.0
A mixture containing 3-aminoquinoline 13.0 (10.0 g, 69.4 mmol) and sodium
bisulfite (40.0 g, 0.38 mol) in water (100 mL) was heated at reflux for 3 days. The
reaction mixture was cooled to room temperature, made basic with 30% NaOH to
pH 8 and refluxed for 1 h. After cooling to room temperature, the mixture was

filtered to give brown solid. Silica gel chromatography (ethyl acetate:hexane, 50%)
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of the crude product afforded the titte compound (6.7 g, yield 67%) as a solid: 'H
NMR (300 MHz, CDCl,) & 10.3 (br s, 1H), 8.54 (m, 1H), 7.84-7.88 (m, 1H), 7.74-
7.77 (m, 1H), 7.45-7.48 (m, 3H).

Step 2:
OH
- —
14.0 15.0

To a refluxing mixture of 3-hydroxyquinoline 14.0 (2.7 g, 18.6 mmol) in
ethanol (60 mL) was added sodium pieces portionwise over a 1h period. After
sodium addition was completed, continued to reflux for 30 min. After cooling the
reaction mixture to room temperature, ethanol was removed at reduced pressure,
the residue diluted with water, and extracted with ether. The ether phase was
dried over magnesium sulfate, filtered and evaporated at reduce pressure to give
the title compound (1.5 g, yield 54%): '"H NMR (300 MHz, CDCl,) § 6.77-6.82 (m,
2H), 6.35-6.39 (m, 2H), 5.53 (s, 1H), 4.82 (br s, 1H), 3.82-3.87 (m, 1H), 3.14-3.20
(m, 1H), 2.74-2.88 (m, 2H), 2.47-2.54 (m, 1H).

Step 3:

OTMS
N

H SO;
15.0 /©/ 16.0
Cl

To a solution of 3-(hydroxy)tetrahydroquinoline 15.0 (1.3 g, 8.72 mmol) in

dichloroethane (20 mL) containing triethylamine (2. mL, 14.35 mmol) was added
trimethylsilyl chloride (1.2 mL, 9.45 mmol) at 0°C. The mixture was stirred for 30
min at 0°C followed by addition of triethylamine (2.0 mL) and p-

chlorobenzenesulfonyl chloride (1.96 g, 9.29 mmol). The mixture was stirred at

reflux for 16h, and water was added. The organic layer was separated, washed

0 d

/
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with water, dried over magnesium sulfate, and concentrated. Silica gel
chromatography (ethyl acetate:hexane 3%) of the concentrate gave the title
compound (1.55 g, yield 45%) as pale yellow oil: 'H NMR (300 MHz, CDCl,) § 6.98-
7.74 (m, 8H), 4.05-4.13 (m, 1H), 3.74-3.88 (m, 1H), 3.32-3.41 (dd, 1H,J=7.5,7.5

5 Hz),2.72-2.81 (dd, 1H, J = 8.25, 8.25 Hz), 2.36-2.47 (dd, 1H, J = 7.5, 7.5 Hz),
1.46-1.60 (m, 1H), 0.11 (s, 9H).

OTMS
Y OH
$0, N
o
16.0 /@
Cl
| . 17.0

10
To a solution of 16.0 (1.5 g, 3.8 mmol) in anhydrous methanot (12 mL) was
added solid potassium carbonate (4 mg, 0.03 mmol). The mixture was stirred for
45 min at 0°C, and then acidified with glacial acetic acid. The mixture was
extracted with ethyl acetate, dried over magnesium sulfate, and concentrated to
15  give the title compound (1.2 g, yield 98%) as a yellow viscous oil, which was used
as is in the next reaction: LC-MS (ESI) m/e 324 (M+1)".

OH OYO
_ Oy rtL
\ b NO
SO, SO,
/©/ 17.0 /©/ 18.0
Ci Cl

To a solution of 17.0 (1.20 g, 3.72 mmol) in THF (17 mL) and acetonitrile (3
mL) was added pyridine (255 mg, 3.21 mmol) followed by 4-nitrophenyl

Step 5:

2

20

chloroformate (820 mg, 4.06 mmol). The resulting mixture was allowed to stir at
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22°C for 16h. The solvents were removed at reduced pressure, and the product
was dissolved in ether. The ether phase was washed with water, brine, dried over
magnesium sulfate, and concentrated. Silica gel chromatography (ethyl
acetate:hexane, 15%) of the concentrate gave the title compound (1.2 g, yield

5  66%) as crystalline solid, m.p. = 106-110°C: '"H NMR (300 MHz, CDCl,) § 8.27-8.32
(m, 2H), 7.67-7.12 (m, 3H), 7.36-7.44 (m, 3H), 7.09-7.28 (m, 4H), 5.02-5.09 (m,
1H), 4.06-4.18 (m, 2H), 2.95-3.03 (dd, 1H, J = 6.0, 5.7 Hz), 2.78-2.85 (dd, 1H, J =
5.4,5.4 Hz).

10 Step6:

=
H |
0 0 0 N NS
YT L Ccryr T
0O O
r;j NO; ——— [;j
SO, SO;

O 7 e
Cl Cl

To a solution of the above carbonate 18.0 (50 mg, 0.102 mmol) in methanol
(0.5 ml) was added 2-aminomethyl pyridine(55 mg, 0.51 mmol). The resulting
15  mixture was allowed to stir for 16h at 22°C, then concentrated at reduced pressure.
Silica gel chromatography (methanol in CH,Cl,, 5%) of the concentrate afforded
the title compound (47 mg, yield Quant.): LC-MS (ESI) m/e 458 (M*), 306.
Following procedures similar to those of Example 81, the compounds in
Table 2 were prepared. In Table 2, “Ex.” represents “Example”.
20

25
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Example 93: Synthesis of 1-(4-Chloro-benzenesulfonyl)-2-(4-thiomorpholin-

4-ylmethyl-phenyi)-1,2,3.4-tetrahydro-quinoline

5 Step 1:

20.0 /©/ 21.0 OCHs
cl

To a solution of 4-bromobenzaldehyde dimethylacetal (6.1 g, 26.3 mmol) in

THF (100 mL) maintained at —78°C was slowly added nBulLi (12.8 mL, 25.6 mmol,

10  2Min THF). The resulting yellow solution was stirred for 1h at -78°C, then a
solution of
quinoline (3.39 g, 26.2 mmol) in THF (20 mL) was slowly added. The resulting
pale brown solution was stirred for 30 min at -78°C.and additional 30 min at 0°C.
The mixture was cooled to ~78°C and a solution of p-chlorobenzenesuifonyl

15  fluoride (5.0 g, 25.6 mmol) in THF (30 mL) was slowly added. The mixture was
stirred for 1h at
-78°C and at ambient temperature for 16h. Quenched with water, removed the
bulk of the THF under reduced pressure, and the aqueous residue was extracted
with ethyl acetate. The organic phase was dried over magnesium sulfate, and

20  concentrated to yellow oil. Trituration with 10% ethy! acetate:hexane gave white

crystals. Filtered, washed crystals with 10% ethyl acetate:hexane to afford the title



10 pH 8 and refluxed for 1 h. After cooling to roomtenperature, the m xture
was filtered to give brown solid. Silica gel chromat ographg gﬁg?yl
acet at e: hexane, 50% WO 03/014075 -33 ~8NOV2005 PCT/ | scp/ e lb t he crude
product avbesded’ihe title conmpound (6.7 g, yield 67% as BCEERF2PL4IIH NWR
(300 MHz, CcDCI3) 8 10.3 (br s, 1 H, 854 (m 1 H, 7.84-7.88 (m 1 H,
7.74- 7.77 (m 1H), 7.45-7.48 (m 3H). 5 Step 22 OHH 15.0 OH To a

refl uxi ng m xture of 3-hydroxyquinoli me394. 0 (2.7 g, 18.6 mol) in ethanol
(60 m-) was added sodi um pi eces portionwi se over a 1 h period. After 10
sodi um adempaundnsOG gnpledd 68% )comp.i hddd-135°CeMIKABan/e385Mbase\#dr cool i ng
t he rea(‘ZtBiOOE gixture to roomtenperature, ethanol was renoved at reduced
pressure, -t é residue diluted with water, and extracted with ether. The

et her phase was dried over magnesium sulfate, filtered and evaporated at
reduce pressure to give the title conpound (1.5 g, yield 54%: '"H NVR (300
MHz, CDCIBgpZ:.6.77-6.82 (m 15 2H), 6.35-6.39 (m 2H), 5.53 (s, 1H), 4.82
(br s, 1H, 3.82-3.87 (m 1H), 3.14-3.20 (m 1 H), 2.74-:2.88 (m 2H),
2.47-2.54 (m " ~Step 3: OTMS H 15.0 d 16.0 20
3- (hydroxy)te ydr oqui noline 15.0 (1.3 g, 8.72 o chl or oet hane
(20 m-) conta gytTherhybkam ne (2. nb, 14.35 D i
trimethylsilyl chloride 9.45_mml) jat 0C. The nli xtu gs stirred
for 30 nin ap-QC £¥P1 oved F @Fthon of triethylafige T2 0% 1o

chl or obenzene onyl chloridef(1.96 g, 9.29 mmol e m xture was stirred
at 25 refl gr’ 16h nd wat@€Hyas added. The etgasirc | ayer was separat ed,
washé&d WOH3/ 014075 -%21-%18 NOV 2005 PCT/ t SU2/§'4323 with wat é2.0dried over
magnesi um sul fate, and concentrated. Silica gel chromatography (ethyl

acet at e: hexane 3% of the concentrate gave the title conpound (1.55 g,

yield 45% as psblatiyelcbamining:21.61(HNEB d, 3005 Miaol) B%RN inffcftb881700 mg) in

ethyl acetate (100 mL) was hydrogenated at 1 atmosphere and ambient

m.,

temperature for 2 days. The reaction mixture was filtered through a bed of Celite.

10  The filtrate was concentrated at reduced pressure to give a mixture of reduced
starting acetal and the desired product. Silica gel chromatography with ethyl
acetate afforded the titie compound (1.04 g, yield 21%) as white crystalline solid;
m.p. = 157-159°C.

15 Step 3:

W
/
(4

{3
|

:
O

\_.._
<\
3

% 22.0 23.0

To a solution of aldehyde 22.0 (50 mg, 0.12 mmol) in dichloroethane (2 mL)
was added morpholine (13.1 mg, 0.149 mmol) followed by sodium
20  triacetoxyborohydride (32 mg, 0.15 mmol). The reaction mixture was stirred at
ambient temperature for 16h. The solvent was removed at reduced pressure and

the crude product was purified by preparative thin layer chromatography with ethyt



7.74 (m 8H), 4.05-4.13 (m 1 H), 3.74-3.88 (m 1 H), 3.32-3.41 (dd, 1 H J
=7.5 7.55 Hz), 2.72-2.81 (dd, 1 H J = 8.25, 8.25 Hz), Eﬁ@vé(ﬁ? (dd, 1
H J=7.5 7.5 Hz), 1.46-1.60 (m 1H), 0.11 (s, 9H). Ste ) 10 A To a
sol uti onWA O¥@45(1.5 g, 3.8 mmol ) in anhydrous nethanol (PKZ/u$n2iz43ds added
solid potassium carbonate (4 ng, 0.03 nmol). The mixture was stirred for 45
mn at 0C, and then acidified with glacial acetic acid. The m xture was
extracted with ethyl acetate, dried ov&l-nagnesium sul fate, and concentrated
to 15 give the title conpound (1.2 g, yield 98% as a yellow viscous oil,
whi ch wagetstedo g@\&; e mtl‘e t:dmhpoenﬁ (B@@Crhgoweld_ﬁ? ¥ dsEfhite 8Ok, IZRFABMS' . Step
5. OH N2 SQ2 i SU2 a solution of 170(1209,372
nmol ) |r¢3h¢:f0(§Zs|T‘daC}Nﬁb§zéMéf brﬂ8t3r15%9(§0l1ﬁ¢ AB3ykx16dded pyridine (255 nm,

s o) s e e nell ot gl s ikl
PCT/ USO2/5bld 327ereIrepafed.oin Table STMExSabprentyCERampneoved at reduced

pressure, and the product was dissolved in ether. The ether phase was
wasted with water, brine, dried over magnesi um sul fate, and concentrat ed.

Silica gel chr ormat ogr aphy (et hyI gﬁgggexane 15% of the concentrate
gave the title conpound (1.2 g, as crystalline solid, mp. =

106-110C. "' H NWMR (300 MHz, CDCl 3) 68 27- 8. 32 (m 2H), 7.67-7.12 (m 3H),
7.36-7.44 (m__3H) 70L728(DL4H\ 502-509 (m 1H), 4 06-4.18 (m 2H),
2.95-3.CPSEQ_dc, lH J = %tﬂictére7 Hz) 2. 78-2.85 (ieEABMs J = $.4,5.4 Hz). 10
Step 6: [Fo—=a& ST 0 9 car D2 mmol ) in

met hanol| 9¢0. |C¢mfam@m@’ 0,8. 51 nmol ). The

resul ting 15 WHl gggtzogéc thenb(i'oncentrat ed

at reducged pr met hanol in 2Cl,, 5% of
P0R2023i el d Quant.): LC- Ms
ures simlar to thoseg of Exanple

t he cong¢entr 3
(ESI) m e 459
81, the|conpg

95

Calcd for C,H,CINLO,S,
(MH+) 467.1560
Found 467.1556

96 Calced for CH,.CIN,O,S,
(MH+) 484.1826 |

Found 484.1834

97 Calcd for CyH,CIN,O,S,
(MH+) 481.1717

| Found 481.1721

10

15



Table 2 were prepared. In Table 2, "Ex." represents "Exanple". 20 25 WO

03/ 014075 -36 TABLE 2 1BNOV2005 PCT/t; S02124323 Ex. StructureLC M5 (ES| § NG €005
82N458(M ), 306 \ O-N\ O 0=5=0 C 83MN458(M), 306 \ \ /N / TIIf NI
0=S=U NHVOI03@24#%75|] N486(M ), 306 / N | 0=5=0 CI 85N475p&his0B0623 N O 1
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Example 98. Preparation of Compound of formula 98:
m 1) NaOAc, Br, _ m 3) SOCI,, MeOH /@\/1
=
E N COOH  4)H,, PtO, F N”“CcoOCH,
5) LAH m 7) n-Buli; 4-CIPhSO,F /@Ej\/ o
6) TBDMSCI N OTBDMS . N

N 8) TBAF L

v
TBDMS = tert-butyldimethysilyl /@ ‘0
TBAF = tetrabutylammonium fluoride Cli

O™ mcro

S o 0

Step 1: To a solution of 2-methyl-7-fluoroquinoline (26.9 g; 0.17 mol) in acetic
acid (180 mL) was added sodium acetate (93 g; 0.68 mol) followed by bromine
(26.3 mL; 0.51 mol). The reaction was heated at 90°C for 1 h then concentrated.
10  The residue was washed with water, dissolved in DCM, dried over Na,SO, and
concentrated to afford 59.0 g (88%) of an orange solid.
Step 2: A solution of the product of step 1 (78.8 g; 0.2 mol) and sulfuric acid
(600 mL) was heated at 100°C for 3 days then poured onto ice. The mixture was
diluted with ammonium hydroxide until pH > 10, the pH was subsequently adjusted
15  to 4 with 85% a.queous phosphoric acid, and the solution was extracted with DCM
and EtOAc to provide, after drying over Na,SO, and concentration, 30.0 g (79%) of
acid.
Step 3: To a solution of the product of step 2 (30.0 g; 0.16 mol) in anhydrous
MeOH (300 mL) was added thionyl chloride (25 mL; 0.32 mol) and the reaction
20  was stirred under reflux for 2 h. After concentration the residue was taken up in 1

N agueous NaOH and extracted with DCM and EtOAc. The combined organic



0=5=0 CI WO 113/014075 -37 1B.NUV 2005 PCT/U S02124323 O 40 86~(N 421(M),

306 0 WN1 0=S-OCl 87 OYNy 540(M), 306 O~INN 0=S=0 C o N 88N
478(M), 306 CC\ N1 o0=S=0o Cl C~ 890 473(W, 306 18 NOV 2005
WO 03/014075 PCT/US02/24323
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layers were concentrated then purified by chromatography over silica gel (eluting
Hexanes/EtOAc 8:2) to give 11 g (40%) of ester, as an 6il.

Step 4: A solution of the product of step 3 (11.0 g; 54 mmol) and platinum
oxide (1.2 g) in anhydrous methanol (100 mL) was hydrogenated at atmospheric
pressure for 30 minutes to provide, after filtration over Celite and concentration,
11.7 g (100%) of amino ester, as an oil.

Step 5: To a solution of the product of step 4 (8.0 g; 38 mmol) in anhydrous
THF (150 mL) at -78 °C was added lithium aluminum hydride 1 N in THF (115 mL;
115 mmol) and the reaction was allowed to warm to RT and stirred 2 h. The
mixture was quenched with EtOAc, diluted with 1 N NaOH and DCM, filtered over
Celite , extracted with DCM, and dried over Na,SO,. After concentration of the
solvents, 6.8 g of amino alcohol (100%) were obtained.

Step 6: A solution of the product of step 5 (6.8 g; 37.7 mmol), triethylamine
(6.3 mL; 45.2 mmol) and tert-butyldimethylsilyl chloride (6.3 g; 41.5 mmol) in DEC
(60 mL) was stirred at 60°C overnight. After concentration, the residue was
purified by chromatography over silica gel (eluting Hexanes/EtOAc 9:1) to give
10.6 g (96%) of amine, as an oil.

Step 7: To a solution of the product of step 6 (10.6 g; 36.0 mmol) in
anhydrous THF (100 mL) at -78°C was added n-butyl lithium 2.5 N in hexanes
(15.8 mL; 39.6 mmol) followed slowly by 4-chlorobenzenesulfonyl fluoride (8.4 g;
43.2 mmol) in anhydrous THF (20 mL). The reaction was stirred 30 minutes at -
78°C and allowed to warm to RT overnight. The residue obtained after
concentration of the solvents was diluted with DCM.and water, extracted with
DCM, dried over Na,SO, and concentrated. Purification by chromatography over
silica gel (eluting Hexanes/EtOAc 95:5 to DCM/EtOAc 95:5) afforded 17.1 g
(100%) of O-protected sulfonamide.

Step 8: A solution of the product of step 7 (17.1 g; 36 mmol) and tetra-n-
butylammonium fluoride 1 N in THF (54.6 mL; 54.6 mmol) in anhydrous THF (100
mL) was stirred at room temperature for 2 h. After concentration of the solvent, the
residue was diluted with DCM and saturated aqueous sodium bicarbonate,

extracted with DCM, dried over Na,SO, and concentrated. Purification by



N~ y/ NOO=S=0 C - 900 3 466(M4), 306 J N I OS - -ON3C-N, C WO
03/014075 91 09=0 CH3 INI N' \NtCH3 CI 1 8 NOV 2005 PCT/ C SQ2/ 24323

466( M), 306 Exanple 93: Synthesis of 18 NOV 2005
1- (4- Chl or o- benzenesul fonyl ) - 2- (4-t hi onor phol i n-

4-yl met hyWORPKBRYY - 1, 2, 3, 4-tetrahydro-quinoline 5 Step 1. RO/DSR23883% CH, N
Cl To a solution of 4-bronobenzal dehyde di nethylacetal (6.1 g, 26.3 mml) in
THE (100 nL) maintained at -78C was slowly added nBuLi (12.8 ni, 25.6 mol,
10 2Min THF). The resulting yell ow sofdition was stirred for 1 h at -78C,
then a solution of quinoline (3.39 g, 26.2 mol) in THE (20 m-) was slowy
added. Treomedagraphyg ovpabiichgeiMelstngHesanes/EtORicrg:2do flot) aforded %6 g- 78C. and
additional 30 mn at OC.  The, m xture was cooled to -78C and a sol ution of
p- chl ord%é?éé?f@é‘ﬁpf‘é Ife aleohph @S5, 0 g, 25.6 mmol) in THE (30 L) was

slowy agidery: The 19 XidHiGiMPSf the product of Step 8 (0.5 g: 1.44 mmol) in
anhydrous THF (7 mL) was added para-nitrophenyl chioroformate (0.32 g; 1.55
5  mmol) followed by triethylamine (0.22 mL; 1.55 mmol) and the reaction was stirred
at RT overnight. The mixture was concentrated, dissolved in DCM and washed
with ice-cooled 5% aqueous citric acid. After concentration of the solvent, the
residue was purified by chromatography over silica gel (eluting Hexanes/EtOAc 8:2
to EtOAc) to give 700 mg (95%) of carbonate, as an oil.

10 Step 10: The product of step 9 (40 mg) was converted to the title compound
(formula 98) as described in Step 6, Example 1, using 4-piperidinopiperidine at the
last stage of the synthesis. After purification by chromatography on silica gel
(eluting DCM/EtOACc 7:3), 14.7 mg of product were obtained: 'H-NMR (300 mhz,

~ CDCl,) 3 7.48 (dd, 1h), 7.45 (d, 2h), 7.37 (d, 2h), 6.96 (m, 1h), 6.86 (dd, 1h), 4.59

15 (brs, 1h), 3.85-4.30 (m, 4h), 2.30-2.80 (m, 8h), 1.20-2.00 (m, 13h); HRMS (MH")
550.1935.

Example 99. Preparation of the Compound of formula 99: The compound of

formula 99 was prepared similar to the above-described preparation of the
compouhd of formula 98, except that N,N'-dimethyl-4-aminopiperidine was used in
20 place of 4-piperidnopiperidine in the last step. LC-MS (ES!), m/e 510 (M").

99

25



stirred for 1 h at -78C and at anbient tenperature for 16h. Quenched with
water, removed the bulk of the THE under reduced pressure, and the hEH8bIRH
residue was extracted wth ethyl acetate. The organi c phase was dried over
magnesi uUNGW/41d¢%, and 20 concentrated to yellow oil. TritRG=t$onr4smwth 10%
et hyl acetate: hexane gave white crystals. Filtered, washed crystals with
10% et hyl acetate: hexane to afford the title WO 03/014075 -39 0. Nov 2005
PCT/ t 502/ 24323 conpound (7.96 g, vyiel-d%6%; mp. = 134-136C, MSFAB W\
455(base) 424, 280, 248. Step 2: 5 CS 21.0 A CHO A solution containing
0 (5.23 g, 11. 5 mol), 5%h in carbon (700 nmg) in ethyl acetate (100 nli)
vvas hydrogenated at 1 at m)sp ere and anbi ent terrperature for 2 days. The
react | ofX@nRle100.Fsepaetion of Gorpouwnd af fosanula 1081 ite. 10 The filtrate was
concentrated at redu ed essure to give a mxture of reduced starting
acetal and the dest Silica gel chromatqgraphy with ethyl
acetate afforded ; oRPouniD¢sb:Nptting, i el% as white crystalline

solid; mp. =15 15 CS,;I@ St ep g)M%‘é O Tl e ~ ioProf al dehyde 22.0
(50 mg, 0.12 mmol) @&I or oet hane m.) was a ded_@o

pholine (13.1 ny,

0. 149 mmol) foll owe sodi um 20 tri acet oxybor oh (32 ng, 0.15 mmol).
The reaction mxtYre Wwas stirred at anbient te ure for 16h. The

sol vent was rem)\r/??ﬁ ﬁ reduced pressure and the crude product was purified
by preparative t ayer chN@mat ography with ethyl 1 8 005 WO

03/ 1114075 PCT/ 1i SO “40°5 acetate to give the ti tIéF npound (38.6
ng, yield 67% as i d; HRFABMS 02S2 (MH):

483.1509. Found 483. 1?16 Fol | Mng

93, the corrpounds4)| bI wer e
" Exanpl e". OS
Cl

Step 1: To a solution of the product of Example 98, Step 8 (0.5 g; 1.4 mmol)
5 in DCM (10 ml) was added Dess-Martin periodinane (0.72 g; 1.7 mmol) followed by

sodium bicarbonate (150 mg) and two drops of water. The mixture was stirred

o those of Exanpl e
" represents

100

overnight at room temperature, then quenched with Et.O (20 mL), saturated
NaHCO, and sodium thiosulfite (2.0 g) for 20 minutes. The reaction was extracted
with Et,0, dried over Na,SO, and concentrated to provide 411 mg (83%) of

10  aldehyde.
Step 2: To a solution of aldehyde product of step 1 (411 mg; 1.15 mmol) in
anhydrous THF (8 mL) at 0°C was added methyl magnesium bromide solution 3 N
in Et,0 (0.61 mL; 1.84 mmol) and the reaction was allowed to warm to room
temperature for 2 h.  The mixture was poured into saturated ammonium chloride,

15 extracted With DCM, and dried over Na,SO.. After concentration of the solvents,
the residue was purified by chromatography over silica gel (eluting Hexanes/EtOAc
7:3) to give 286 mg (68%) of alcohol, as an oil, as a ca 2:1 mixture of
diastereoisomers.
Step 3: To a solution of alcohol product of Step 2 (286 mg; 0.77 mmol) in

20  anhydrous THF (3 mL) was added para-nitropheny! chloroformate (342 mg; 1.7
mmol) followed by triethylamine (0.4 mL; 1.7 mmol) and the reaction was stirred at
reflux overnight. The mixture was concentrated, dissolved in DCM and washed

with ice-cooled 5% aqueous citric acid. After concentration of the solvent, the



TABLE 3 10 Ex. StructureHRFABMS 94NCal cd for C29H34CI N202S (MH+) 509. 2030
Z)-0 N, Found 509.2023 0 cl 95Cal cd for C28H, 8Cl N202S2 N( M) 467. 15¢bN@V 05
N~ Found 467. 1556 o cl 96Cal cd for CL5H28CI N202S2 TN( M) 484.1826 N - i -
Found 48Wo@M4wscl ~ 97Cal cd for C26H2BCI N2O2S2 N( MH+) 48CTABA724603 NFound
481.1721 15 1 8 NOV 2005 WO 03/014075 -41 Exanple 98. Preparation of
Compound of formula 98: 5) LAH 6) TBDVSCI OTBDVS H TBDMVS =
tert-butyldinethylsilyl TBAF = tet ralﬁ‘@t'yl anmoni um fluoride 5 3) SOCl 2, MeCH
PCT/t SQ2/24323 COOH 4) H2, Pt02 F- v -N- XCOOCH3 7) n-BuLi; 4-Cl PhSO2F

8) TBAF residue was purified by chromatography over silica gel (eluting DCM) to give 430

mg (100%) of carbonate, as an oil, as a ca 2:1 mixture of diastereoisomers.
Step 4. The product of Step 3 (87 mg) was converted to the title compound
according to Step 6 of Example 1, using 4-piperidinopiperidine at the last stage of
5 the synthesis. After purification by chromatography on silica gel (eluting

Hexanes/isopropyl alcohol 1:1), 13.1 mg of product were obtained, as a ca 2:1
mixture of diastereoisomers: HRMS (MH") 564.2091.
Assay:

Gamma secretase activity was de.termined as described by Zhang et a.

10  (Biochemistry, 40 (16), 5049 -5055, 2001). Activity is expressed either as a percent
inhibition or as the concentration of compound producing 50% inhibition of enzyme
activity.

Reagents. Antibodies W02, G2-10, and G2-11.were obtained from Dr.
Konrad Beyreuther (University of Heidelberg, Heidelberg, Germany). W02

15  recognizes residues 5-8 of AR peptide, while G2-10 and G2-11 recognize the
specific C-terminal structure of AB 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 purchased from

20  Roche Molecular Biochemicals; DFK167 was from Enzyme Systems Products
(Livermore, CA).

cDNA Constructs, Tissue Culture, and Cell Line Construction. The construct
SPC99-Lon, which contains the first 18 residues and the C-terminal 99 amino
acids of APP carrying the London mutation, has been described (Zhang, L., Song,

25 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 A . SPC99-lon was cloned into the pcDNA4/TO
vector (Invitrogen) and transfected into 293 cells stably transfected with
pcDNAG/TR, which is provided in the T-REx system (Invitrogen). The transfected

30 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 A



OH Step 1: To a solution of 2-nethyl-7-fluoroquinoline (26.9 g; 0.17 Q{Bba g‘n
acetic acid (180 nL) was added sodium acetate (93 g; 0.68 nol) fol b l%[iﬂ
bromne (26.3 nL; 0.51 nol). The reaction was heated at 90C for 1 h then
concent r w@03/014075The resi due was washed with water, dissolnedyén 28 dried
over Na2SO4 and concentrated to afford 59.0 g (88% of an orange solid.
Step 2. A solution of the product of step 1 (78.8 g; 0.2 nol) and sulfuric
acid (600 nL) was heated at 100C for-46days then poured onto ice. The

m xture was diluted with ammoni um hydroxi de until pH > 10, the pH was

subsequenbddiycti by irefliciriy CO9%expiredsith Withadl ¢ @imLptedsieheline farclied20 anshd he
solution was extracted wth DCM and Et OAc to provide, after dg{éi ng over
Na2sos @n@lzie epnditiened medagvith a sgosiwinh impuaoasiayp(sge brjow)<@naof on of

added ¢ MasesnEReRe e p R 133 RE pel R RS o 20 was st 1o

under refl ux Membrame PAépaationNCeBtgx@téssibr MecdIRSVEs thdhrsedt wiie 0. vg/mhn 1 N
aqueous NaOH and extracted with DCM and Et OAc. The conbi ned organic 1)

NaO&c, metracygjinedadi0 b. & hroells yozewrretisaedavitis 1HdRhorsol1 2-4mzistate2! 3-ayer s

HexanesPEELS BBy 5T s brefefin BT A BRP sa bR Y CfFray holRaffy. 1R 11
sol uti ogefd wehe wish@AC tiffesstieh c8ld( fHosphate-bAffaray salmed(AB S ARgm oxide (1.2
g) in anhydrous nethanol (100 m-) was hydr(i(F))gtenat ed at atnospheric 5

pr essur dan@sted imbutierd contpnvg e mMHenest(pH 7 &)i 250 owdrsucedse, &0amiy]

t i 9 f ! t oil. St T
col ut 1 ot 200 ED TG EGTAD o EBReie Taoteiehn Ao e B BookBe (150
mMoat MdlebulgrBictt@esichish TreTcal palietd Were drasAgrdze ?nﬂiqﬂf@n(tﬂézb@n”éﬁ\d 115
mmol ) and the reaction was allowed to warmto RT and stirred h. The 10
m xt ur e steredqiene hebefaire wset OAc, diluted with 1 N NaOH and DCM filtered
Celit t ith d dried Na2Soa. Af t . .
concentrati oo EKRETEBrY 4hE Beb Bet reseRangrCan SRR G09S WSPe 1B ai ned.
Step 6: pfirggdriibbmB RfeddBsiPTRER! IWaté Welk cerltffuded: at3600g7P 1D min to |
triethylammhe (6.3 nL; 45.2 mmol )" and tert-butyldimethyl'silyl chloride (6.3
g; 41.5remolg nuclebacd lafgeg 6al debrjs.Waee suparnathndwas0e rdritrgeidgdit 10060y

(el ndPrbRaros roeieRians pplSive (asdsangte T baly Abidapra i Bockadf T %5 ep
70 To atﬁi@hﬁ%ﬂw%n@% wéte dlieaiet b@Eeﬁﬁrmligafii,oﬁlé}-ﬁ)cﬁ)‘oo@%P "ot e E&it- anhydr ous

THE (100 m-) at -78C was added nh-buty ithium2.5°N in hexanes 20 (15.8
nL; 39. evashed)méwmbrave pelietonhy Wwashed dgadt obleulient suldf aantfifugedaati de (8.4 g;

513' 2 qubebBQ?grh‘y ﬂr Tha f;ﬂg?ngezrgb%tr)e' péﬂ%?wra%ar%tshgger\{@esd ;Sntérsrmea I \?’o%nrqeno%t es at

buffer A using a Teflon-glass homogenizer. The protein concentration was

20  determined, and membrane aliquots were flash-frozen in liquid nitrogen and stored
at-70 C.

»Secretase Reaction and AB Analysis. To measure »secretase activity,

membranes were incubated at 37 C for 1 h in 50 L-of buffer containing 20 mM
Hepes (pH 7.0) and 2 mM EDTA. At the end of the incubation, Ap 40 and Ap 42

25  were measured using an electrochemiluminescence (ECL)-based immunoassay.
AP 40 was identified with antibody pairs TAG-G2-10 and biotin-W02, while Ap 42
was identified with TAG-G2-11 and biotin-4G8. The ECL signal was measured
using an ECL-M8 instrument (IGEN International, Inc.) according to the
manufacturer's instructions. The data presented were the means of the duplicate

30  or triplicate measurements in each experiment. The characteristics of j~secretase
activity described were confirmed using more than five independent membrane

preparations.



78C and allowed to warmto RT overnight. The residue obtained after
concentration of the solvents was diluted with DCM and wat er, extracgﬁﬁ\lw@&
DCM dried over Na2SO4 and concentrated. Purification by chromatogra

25 silica gel (eluting Hexanes/EtOAc 95:5 to DCM Et OAc 95:5) afforded 17.1 ¢
(100% ofWO-BBbtétt ed sul fonamide. Step 8: A solution of tPeT/pp&dU8I3 of step
7 (17.1 g; 36 mol) and tetra-n- butylamoniumfluoride | Nin THE (54.6 ni;
54.6 mml) in anhydrous THE (100 ni-) s stirred at roomtenperature for 2
h. After concentration of the sol vent',4 he 30 residue was diluted with DCM

and saturated aqueous sodi um bi carbonate, extracted wwth DCM dried over
Na2SO4 and coheadmpoeads pf Exempes drio BP0ha! amlCaopthindhesandelof7gbout3

fo 1: 1) Gpatiealodta?FE0MRus e CYtibeBidn Sl el € BT R8 Sep-e: To
a sol utism gaf 7oheoRr pdugs, 99 afti eW0hdPaR 10;, witHid tHEPAngé Bf aBOYEI090%0 THE (7
nm.) was added para-nitrophenyl chloroformate (0.32 g; 1.55 5 mml) foll owed

by trietabduifioed pb.22 n; 1.55 mmol) and the reaction was stirred at RT
overnight. T rrixtur? V\fs conantrat ed, dissolved in Dgslltand vvashe& W th
i ce-Tool ed 5% HIMASEHIERL FAEPRYIANS KeY SPMPSIRESNS At NORE &f HEOTBPYRAS | ¢ he
resi due dﬁ@érrﬁlhlé'1f.0.e‘F"O?Er%‘érﬂf@ibﬁﬂn@éﬁéﬁtiééﬁéorﬁgbsiﬁ%gWonﬁ ghdlEbmBounds ,
Hexanes/ Et QAc 8:2 to EtOAc) to give 700 ng (95% of carbonate, as an oil.
10 St ep decribee byrtbiguovertfors tirgrt, pharmacgtioally acnepsablecardenszanthe | e

d.. (f | a,.98 d i bed in St 6, EX le 1 [ ,
TP g SERL P SR 8aldtanh By Cun BOUL S BpisS st
puri fi cafrhRlely capyERIRBhBR NG @ng)d)émeg.el’rhe( BOWHEAIa M (ARay bd) - 14. 7
ng of product were obtained: 'H NVR (300 mhz, CDCI3) 3 7.48 (dd,” 1h), 7.45
(d,1®h) ,comBseddef fRith,ab®udé tprabout BP, pesed® dalive corhpound.58uitsbletsolid, 1 h),
3.85-4.30 (. 4h 2. 30-2.80 8h 1.20-2,00 13h):. H VH
550, 1938 2SS AP AN6Y ™ I BB ATh 8 Grm BB NS EATDETALP. GRS G2 e
conpounggef su$é¥cﬂ‘~lbé‘to%8. b | 5 CPANEErsS cBEREES 4Rl E4155109¥8n B3 Edhes
preparation of the conpound of formula 98, except that
N, N' - di melidydosagariomopspikabldiforommhadosestratiore 0Epbanpdebf pharmaceutically

2515, KSGSBISRE GE5T6% GD4GTS RS QLT BOWED O S ATORO SO R of
formmul a 14084 iBA. BledNard® (ed.), Remington's Pharmaceutical Sciences, 18th Edition,
(1990), Mack Publishing Co., Easton, Pennsylvania.

Liquid form preparations include solutions, suspensions and emulsions. As
an example may be mentioned water or water-propylene glycol solutions for
parenteral injection or addition of sweeteners and opacifiers for oral solutions,

20 suspensions and emulsions. Liquid form preparations may also include solutions
for intranasal administration.

Aerosol preparations suitable for inhalation may include solutions and solids
in powder form, which may be in combination with.a pharmaceutically acceptable
carrier, such as an inert compressed gas, e.g. nitrogen.

25 Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for either oral or
parenteral administration. Such liquid forms include solutions, suspensions and
emulsions.

The compounds of the invention may also be deliverable transdermally.

30  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

reservoir type as are conventional in the art for this purpose.



Cl OH 1) Dess-Martin 2) MeMgBr N 02 4 )HN }-N PCT/ CSu2; 24323 OH 100 Step
1: To a solution of the product of Exanple 98, Step 8 (0.5 g; 1.4 m
in DCM (10 m) was added Dess-Martin periodinane (0.72 g; 1.7 rrm)l) NUM
by sodi um bi carbonate (150 ng) and two drops of water. The m xture was
stirred wovermight at roomtenperature, then quenched w t RCELSR/EPO3I ),
saturated NaHCO3 and sodiumthiosulfite (2.0 g) for 20 m nutes. The
reaction was extracted wth Et20, dried over Na2SO4 and concentrated to
provide 411 ng (83% of 10 al dehyde. 'étsep 2: To a solution of aldehyde
product of step 1 (411 ng: 1.15 mml) in anhydrous THE (8 nL) at 0OC was
added met hyl Thag:mmoundsm‘rthdénmtiwmi roay alde bé nieliver@b® sghcutinedusy. nmol )

dth i dt t f h. The
i xture wae. FOUPEDrins R TAceUlE RroRp GOEHP 5F POGI dha0R Paet df et oow
and drlgﬁggvﬁ P%?Qlon@(&%dlﬁ%e‘?ﬁ%r&ﬁﬂaﬁp %?a h@i ‘é"srﬁo?wt? E&@i resi due was

purifie t ography over silica ge uting xanes 7:3) to

gi ve 288ppmppfiatguantitiescafitbe acive @ongidundas.qi, aa elfettive emount o achieve

di agt er qs Ste 3: To a solution of alcohol product of Step 2 (286
erﬁ?r?ﬁ Pl“rp9§ anhydrous THE (3 nmL) was added para-nitrophenyl

Ch' or Of or mat ‘Fhé %%npgﬂnofvlﬁacglvse%% A]rRJt ?noér(‘gﬁllt %s%rdfeﬁreg%@ﬁbipﬁgég]bé VBried!: 7

mol ) and the react ux overni Xture was
concent ornbdidstedi fssml ateliti0n0 DEN nabowtsIidd mgi pl‘efeczdalyzfrohedbwb@iqmengls citric
acid. After c ncentratl on o tqe solvent, the 1 8 5 WO 03/014075

PCT/ Us0t 2beisty Q0imay Biarg Reetisably fram abaubg- Oémwer%atahﬁtﬁ Mgy @nddnPsla gel

i xt ur ertsro ek ol Ao W01 Wl b 20 B} AbEddng Rl 5 Lo ™

com@er t g@gplicatibhe title conpound according to Step 6 of Exanple 1, using
4- pi peridi noyigl peridine at the |ast stage of 5 the synthesis. After

purification!Bg acHal HREBER SIMRIOVRA §1Y, Q%Vg"éﬂ?d @@PQWW@ YRS/ i sopropy|
i aot or SoA5metts b1 s Soui e IENeR) LR Wb agRaticate 117

di aster eo SONers: ase activi ty was
det er m Deterasnatiescof thedropeZbdasupyectegimed Gor Bipeeticutassityatiohls Within tHe049

"0, szlgl(l)a theAaCrttI \!élotr %o:wser%)éﬁcr:eestﬁg(%oteall %2!?; dggage Ill?r?aycbe tlelded and
16 administered in portions during the day as required.

The amount and frequency of administration of the compounds of the
invention and/or the pharmaceutically acceptable salts thereof will be regulated
according to the judgment of the attending clinician considering such factors as
age, condition and size of the patient as well as severity of the symptoms being

20 treated. A typical recommended daily dosage regimen for oral administration can
range from about 0.04 mg/day to about 4000 mg/day, in one to four divided doses.

While the present invention has been described in conjunction with the
specific embodiments set forth above, many alternatives, modifications and
variations thereof

25  will be apparent to those of ordinary skill in the art. All such alternatives,
modifications and variations are intended to fall within the spirit and scope of the

present invention.



inhibition or as the concentration of conpound producing 50% i nhi bition of
enzyme activity. Reagents. Antibodies W2, &-10, and &-11.were obtld #2005
fromDr. Konrad Beyreuther (University of Heidel berg, Heidel berg, Gernany).
W2 15 r 8¢0gM 8% resi dues 5-8 of AR peptide, while &-10 rmduB221323
recogni ze the specific Ctermnal structure of AP 40 and AP 42,
respectively. Biotin-4G was purchas from Senetec (St. Louis, MO. Al
t-i ssue culture reagents used in this™™work were from Life Technol ogi es,
Inc., unless otherw se specified. Pepstatin A was purchased from 20 Roche
Mol ecul ¥YHART ASHAAMER:ISDFK167 was from Enzyne Systens Products (Livernore,
CA). cDNA Constructs, Tissue Culture, and Cell Line Construction. The
construct SPC99-Lon, which contains the first 18 residues and the
C-ternmnal 99 am pdcordgbGsd of theHBreard:yi ng the London mutation, has been
described (zZhang, L., Song, 25 L., and Parker, E. (1999) J. Biol. Chem 274,
8966-8972). Upon insertion into the nenbrane, the 17 am no acid signal
peptide is processed, |eaving an additignal |eucine at the N-term nus of AR

SPC99- 1 on was cloned into the pcDNAARPD vector (Invitrogen) and
transfected into 293 cells stably tra fectRef\_d with pcDNA6/ TR, which is
provided in the T-REx system (| nw he transfected 30 cells were
sel ected in Dul becco' s nodif, "sThedi a (ODMBM) suppl emented with 10%
fetal bovine serum 100 units/nL ' n, 100 g/ nL streptonycin, 250
g/ nL zeocin, and 5 g/nL blasticidin (Iﬁvi t'r d@%‘h;). Col oni es were screened for
A 1 8 NOV 2005 WO 03/014075 PCT/t S@2t24323 -46 production by inducing C99
expression with 0.1 g/nmL tetracycline tor 16-20 h and anal yzing conditioned
medrfa with a sandw ch i mmunoassay (see below). One of the clones,
desi gnaded pharmpdBEutically\wrsepibie salt bheswatd thdirest, wwienbinane Preparation. C99
expression in cells was induced with 0.1 g/nL 5 tetracycline for 20 h. The
cell's were ptkreBt EuselpEtRdfTWMphor bol 12-nyristate 13- acetate (PMA) and 1
M brefel din A (BFA) r 5- before harvesting. The cells were
washed 3 tinmes with (?:gl dq‘prﬁgls%ﬁtgtt%-ig&l‘f ered saline (PBS) and harvested in
buffer A containing (20 mMdrdendssti(yted wifh) on@ 5P mdvegeay. 0$8) RBQrodps;KCl, 2 nM
EDTA, 2 mM EGTA, and Conpl ete protease inhibitor tablets (Roche 10
MolBcul ar Bi ocheni cdB%) . NEt@ra@ey!i Opel | ets were flash-frozen in |iquid
nitrogen and storedgyuat - fOR e ranes, ot e cells were
resuspended in buffg?'?A aﬂnegelﬁfggds‘ﬁlbﬁtlféﬁg%mﬁﬁ%@Sgﬁ%@é@'@Gg‘b%g . The cell
| ysate was centrifuged atgrdgp®g for 10 min to renove nuclei and |arge cell
debris. The supernatant was centrifuged at 100000g 15 for 1 h. The nenbrane
pel l et was r&BuspBnifetelpAtedUf®r A pius 0.5 M Nad, and the nenbranes were
col | ected by centrigq?atié? jat 200000g for 1 h. The salt- washed nenbrane

a
(2)

pel l et was washed a n inbuffer A and centrifuged at
15 -X(CO)Y,;

(3) -(CR%),X(CO)Y; or
(4)  any of the groups for RY;
(C) Each R®is independently selected from:

(1) H,or
20 (2) alkyl
(D) Each R*is independently selected from:
(1) H;or
(2) alkyl,
(E) R*isindependently selected from:
25 (1)  halogen;
(2) -CFj;

(3) -OH;



100000g for 1 h. The final nenbrane pellet was resuspended in a small vol une
of buffer A using a Teflon-glass honogeni zer. The protein concent r afliBohil W5
20 determ ned, and nenbrane aliquots were flash-frozen in liquid nitrogen
and stor &do 0a0146730 C. - Secretase Reaction and A3 Anal ysi s. pdpuseassize
)Lsecretase activity, nenbranes were incubated at 37 Cfor 1 h in 50 L, of
buffer containing 20 mM Hepes (pH 7.0) and 2 mM EDTA. At the end of the
i.ncubation, Ap 40 and Ap 42 25 were mdsured using an

el ectrochem | um nescence (ECL)-based i nmunoassay. AP 40 was identified with
anti body pairs TAG G&)1 0-@altkyhi otin-W2, while AP 42 was identified with
TAG &2-11 and bioti n-%GS. %ﬁg ECL signal was neasured using an ECL-M

i nstrunment (I GEN | nt &nat B, Inc.) according to the manufacturer's
instructions. The data presented were the neans of the duplicate 30 or
triplicate nmeasurements in each experinent. The characteristics of
y-secretase activit{p)deseCNbed were confirmed using nore than five

i ndependent nenbrane _ preparations. 1 8 NOV 2005 WO 03/ 014075 PCT/ US02/ 24323
-47“The conpounds of(7éxan%?'é|s 1 to 100 had an ICsO within the range of about
0.030 to about 24. 45&3 NM _%@ealﬁﬂrrpounds of Exanples 35, 39, 41, 43, 56, 58,
59, 61, 70, 70A, 78, 938, 993 100 had an 1CsO within the range of about
0.030 to about 0.53®)NM -GORRERTACeuti cal conpositions can conprise one or
nmore of the conpounds of fornula 1.Q. For preparing pharnaceutical

conposi tions from t hdRonpdidese-NRSEri bed by this invention, inert,

phar maceutical |y accgptabl iLer.s can be either solid or liquid. Solid
form preparations i n@mde ’\g%%%lsk?/[’t abl ets, dispersible granules, capsules,
cadqlipget s and supposi t(qgges,NFfmogﬁmders and tablets nmay be 10 conprised of
fromabout 5 to about 95 percent active conpound. Suitable solid carriers
are known in the art(133. g-NReeRbetaig@vbdonat e, magnesi um stearate, talc,
sugar or |actose. Taplgts, rssp7.cachets and capsul es can be used as
solid dosage forns gﬁid't%ablr\éﬁ?%\@ﬁ(ﬁia "adm ni stration. Exanpl es of

pharmaceuti cgF)y REGS@icpdreichdly sekicdedfigniret hods of manufacture for various
conpositions nmay be 15 found in A Gennaro (ed.), Rem ngton's Pharmaceuti cal
Sci ences, 18th Editidn, {(alogen; Mack Publishing Co., Easton, Pennsylvani a.
Liq id form preparatiQns if€l.ude sol utions, suspensions and enul sions. As

an éxanpl e nmay be nenti oned at er or water-propyl ene glycol solutions for
parenteral injection3yr addHti on of sweeteners and opacifiers for oral

sol utions, 20 suspensions and emnul sions. Liquid form preparations may al so
include solutions f@ intPalk¥sal administration. Aerosol preparations

sui tabl e for inhal at< n mgy~iEncl ude solutions and solids in powder form

whi ch may be in conbinati on "W'th .a pharnaceutically acceptable carrier,
such as an inert cong@essaiNgas, e.g. nitrogen.

20 (7)  -NH;
(8)  -COalkyl;
(9) -CONRR':

(10) alkylene-NR°R7;
(11) -NR°®COalkyl;
25 (12) -NR®COaryl;
(13) -NR®COheteroary! ;
(14) -NR°CONR°R’;
(G) Xis selected from:
(1 -0+
30 (2) -NH;.
(3)  -N-alkyl; or

(H) Y is selected from:



25 Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid formpreparations for either oral
or parenteral administration. Such liquid forms include sol utions, 18N0V 2005
suspensi ons and _emnul sions. The conpounds of the invention may al so be
del i ver ab™® $¥U4HYder mal Iy. 30 The transdermal conpositi on8CERRITERE t he
formof creans, |otions, aerosols and/or enulsions and can be included in a
transdernmal patch of the matrix or reservoir type as are conventional in
the art for this purpose. 1 8 NOV 20059W® 03/0 1 40 7 5 PCT/ US02C4323 - 48
The conpounds of the invention may al so be deliverabl e subcut aneously.
Preferably, the pharfhreut-NRIR joreparation is in a unit dosage form In such
form the preparation_is s i vided i suitably sized unit doses

2k ° o bRDIG g vl

contai ning appropri b qu thhe active conpound, e.g., an
effective amoynt tgs Ve, Wy . The quantity of active
conpound in aHEni thgfs:'Q Fgfgrgr@%%%ryn%%cgg&@%ﬁed or adjusted from about
0.01 ng to about 100Q1)ry, Hyreferably from about 0.01 ng to about 750 ny,
nore_preferably from about 0.01 ng to about 500ng, and nost preferably from
abou? 0.01 ng to abo&?)25@mﬁﬁ, according to the particular 10 application.
The actual dosage en@é~VGQ:HE%P®f vari ed dependi ng upon the requirenents of
the patient and the eriyy o% ’he condition being treated. Determ nation
of the proper dosage(4egi raryldlyl; a particular situation is within the skil
of the art. For convenience, the total daily dosage may be divided and 15
adm nistered in porti(@ns dﬂ?tieﬁ%a’v )ﬂiay as required. The anmount and
frequency of adninis&é tion of the compounds of the invention and/or the
pharmaceutically acc ﬁfable salts thereof will be regulated according to
the judgnent of the attending clinician consigéying such factors as age,
condition and size of the patient as Il6a& severity of the synptons being
20 treated. A typical recommended dailey d saé regi men for ora

adm ni stration can range from about . 04 ng/day to about 4000 ng/day, in
one to four divided doses. VWhile the pres 'miention has been descri bed
in gonjunction with the specific enbodi nent gaget ford.h above, many
alternatives, nodifications and variations thereof 25 will be apparent to

t hose of ordinary skif) in the art. Al such alternatives, nodifications
and variations are intended to fall within the spirit and scope of the
present invention. 1 8 NOV 2005 WO 03/014075/5¢R%U802/24323 -49 R2

[:>N~R9
(b)

(J) R®and R’ taken together with the nitrogen atom to which they are

bound form a heterocycloalkyl group selected from:

5 ) (R®), R (RO)
S Nt N Nl
ACIA U A A,

15 (C) (d) ’ (e) ' (f) ,

(R®) (R®),
\N/\/ (R). ';;\@\
N

N/\/ or



(R4) m(1.0) 5 10 15 20 25 WHAT IS CLAIMED I S: 1. A compound of the formul a:
0=3=0 Il R or a pharmaceutically acceptable salt or solvate thereofl 8NOV 2005
wherein: (A) R is selected from (1) unsubstituted aryl; (2) aryl

subst i t utvealoswwtiirzsone or nore (e.g., 1-3) R5 groups; (3) haterearykss or (4)
het eroaryl substituted with one or nore (e.g., 1-3) R5 groups; (B) R2is
selected from (1) alkyl; (2) -X(COY; (3) -(CR3)"X(COY; or (4) any of the
groups for R; (CEach R3 is independé&2tdy selected from (1)H, or (2)alkyl;
(D)Each Rao is independently selected from (1)H, or (2)alkyl; (E)R4 is

oS enge N SR o o i STy J5h0vTo0S vo
substituted with 1 to 4 hydroxy groups; ’ ’
(L) Each R’is independently selected from:
| (1 K
5 (2) alkyl;
(3)  alkyl substituted with 1 to 4 hydroxy groups;
(4)  cycloalkyl;
(8)  cycloalkyl substituted with 1 to 4 hydroxy groups;
(6) -arylalkyl;
10 (7)  -heteroarylalkyl;
(8) -COOQalkyl; or
(9)  any of the groups for R";
(M)  Each R is independently selected from:
(1) H,or
15 (2) alkyl
(N) mis0to3,andnis0to 3, such thatm+nis 1, 2, 3 or4;
(O) pisOto4,
(

P) ris0Oto4,;
(Q) sis0to3;and
20 (R)  with the proviso that compounds of formula 1.0 do not include:

=n—2=
I/
O
§_

/©/0 (1.0B)
Cl



25 30 (6) -CN, (7) -NH2; (8) -C0,alkyl; (9) -CONR6R7; (10) -alkylene-NR
6R : (11) -NR6CCal kyl: (12) -NR6COaryl; (13) -NR6COheteroaryl; or 1§ N4y 2005
-NR6CONR6R7; (F) R5 is independently selected from halogen; -CF3; -0OH
-Cal kyl ; wo@@k®s -CN;, -N H2; -C02alkyl; -CONRGR ; alPK¥IlEHy2NRERY;
-NR6CCal kyl ;  -NR6CCaryl; -NR6CCheteroaryl ; -NRGCONRGR ; (G X is
selected from (1) -0-; (2) -NH, (3).-Nalkyl; or (H Y is selected from
1 8 NOV 2005 WD 03/014075 PCT/ CS02/ 24323°-51- (1) -NR6R ; or

(2)-N(R3) (CH2) 2-6NR6R7; (1)R6 and R7 are independently selected from (1)H
5(2)al kyl; (3)cycloal kyl;

, and



(4)-arylal kyl; (5)-heteroarylalkyl; (6)(R8)r N, RO 10(a)or (7) (R8)5 ~NR9

(b)

(J) R8 and R taken together with the nitrogen atomto which thg?&?g)qggg,

bound form a heterocycl oal kyl group selected from 15 (d) (R')r N~/

(g) or (RvBXBsnoie®s NOV 2005 WO 03/ 014075 PCT/ US02/ 24323 - 52p{K):sf2E6H,R8 is

i ndependently selected from (1) alkyl; or (2) alkyl substitufed wWth I to
4 hydroxy groups; (L) 5 10 15(M (N (0) (P) 20(Q (R Each R9 is

i hdependently selected from H, alkyl F4_al Kyl substituted with 1 to 4

hydr oxy groups; cycloal kyl; cycl oal ky
groups; -arylalkyl; -heteroar ;

R1;

10

15

20

substituted with 1 to 4 hydroxy
- COCal kyl ; or any of the groups for

2. The compound of Claim 1 wherein:
(A)  R'is aryl substituted with one or more R® groups;
(B) nisQor1andmis1or2suchthat m+nis 2;
(C) pisOor1,andwhenpis1R*is halo; and
(D)  RZis -X(CO)Y or -(CR%,), . X(CO)Y.

3. The compound of Claim 2 wherein:
(A) R'is phenyl substituted with one or more R® groups; and
(B) nisOand mis 2;

4. The compound of Claim 3 wherein R is phenyl substituted with one

or more halo atoms.

5. The compound of Claim 1 wherein:
(A) R'is aryl substituted with one or more R® groups;
(B) nisOortand mis 1 ork2 such that m+n is 2;
(C) pis0or1, andwhenpis 1R*is halo;
(D) R%is-X(CO)Y or -(CR%,),,X(CO)Y;
(E) XisO;
(F)  Yis-NR°R’; and
(G) R®and R’ are independently selected from: H, methyl, ethyl
-(C,-Cq)cycloalkyl, -aryl(C,-Cq)alkyl, 4-pyridylmethyl,



Each R10 is independently selected from (1) H or (2) alkyl; mis 0 to 3,
and nis 0to 3, such that mn is 1, 2, 3 or 4, pis Oto 4; ris 0 ti NOV H05
is 0to 3; and with the proviso that conpounds of fornula 1.0 do not

i ncl ude: Wi o30iGoNOV 2005 WO 03/ 014075, -53 5 C C C PCT/pdghN024833 1 8 NOV
2005 WO 03/014075 PCT/ US02/ 24323 -54 ci 5 2. The conpound of Caim1l
wherein: (A Rl is aryl substituted with one or nore R5 groups; (B) nis O
of 1 and mis 1 or 2 such that mtn is‘@,'(C) pis O0or 1, and when pis 1 R
is halo; and (D) R2is -X(COY or -(CR32),4X(COY. 3. The conpound of C aim
2 wherein: 10 (A) Rl is phenyl suhgBjtuted with one or npre R5 groups; and
(B) nis 0O and mis 2; 15 4. T(he\l/éorrpound of aim3 Pein R is phenyl
substituted with one or a (ﬂatomsorS. he ¢ompound of Caim1
wherein: (A R is aryl substiliuted_with one gr more M5 Rgroups; (B) nis 0

~

or 1 and mis 1 or 2 such that nig 2; (O i's or 1, and when pis 1 R
is halo; 20 (D R2is -X(COY of@)-(CR32),AX(COY; (PE) Xis & (F) Yis
-NR6R7; and (G R6 and R are_independently selected from H nethyl, ethyl
-(C, C3)cycl oal kyl(H) - ay angl Rbgakarkipgetherpyith the mitroagn atom to which they

are bound form a heterocycloalky! group selected from:

Y RY), R (R%), /\(R*’)r
deacioRion

© d (€) (f) '

6. The compound of Claim 5 wherein:
(A) R'is phenyl substituted with one or more R® groups;
10 , (B) nis0andmis 2 such that m+n is 2;
(C) said group
(R®),

is a group of the formula:

15 (D) said group



1 8 NOV 2005 (R8)r r''/1 ,-~ N~RO (a) 5 WD 03/013075 -55 or PCT/US02/24323
(R)s N RO (b) or (H R6 and R taken together w th the nitrogen |} 4% 1065
which they are bound form a heterocycl oal kyl group selected from (RB)r
(Re)r ~wWOERBpg40(Re)r NN N~/ \ ~/I (d) (e) (f) (RLO)r 1@C@/LSTR@4cdnpound of
Claimb5 wherein: (A) Rl is phenyl substituted with one or nore R5 groups;
(B) nis 0 and mis 2 such that mtn i%Z; (C said group (R8)r is a group of
sthe formula: 1-1-~ N, RO (a) R8 )r "N, "Ry (al) and 15 (D) said group 1 6
NOV 2005 WD 63/011075 PCT/ USQ2/ 24323 -56 (b) is a group of the fornmula: 5 7.
The conpound of Claim6 wherein RL is phenyl/éifhgstitut ed with one

‘/\

\
N—R?®

L/
(b)

(R%;
e
N—R

is a group of the formula:

(b1)
5 7. The compound of Claim 6 wherein R' is phenyl substituted with one
or more halo atoms.
8. The compound of Claim 1 selected from a final compound of
Examples 1 to 100.
10
9. The compound of Claim 1 selected from a final compound of

Examples 35, 39, 41, 43, 56, 58, 59, 61, 70, 70A, 77, 78, 98, 99 or 100.

10. A pharmaceutical composition comprising at least one compound of

15  Claim 1 and at least one pharmaceutically acceptable carrier.

11. A pharmaceutical composition comprising at least one compound of

Claim 9 and at least one pharmaceutically acéeptablé carrier.

20 12.  The use of a compound of Claim 1 in the preparation of a medicament

for inhibiting gamma-secretase.

13.  The use of a compound of Claim 1 in the preparation of a medicament

for treating neurodegenerative diseases.
25



or nore halo atons. 8. The conmpound of Caiml selected froma final
conpound of Exanples 1 to 100. 10 9. The conpound of Claim1 sel ectiegINOY 20fH
a final conpound of Exanples 35, 39, 41, 43, 56, 58, 59, 61, 70, 70A 77,
78, 98, wu:@i40¥90 10. A pharmaceutical conposition conprigitagkeabyjgast one
conpound of 15 Claim 1 and at | east one pharnmaceutically acceptable
carrier. 11. A pharmaceutical conposition conprising at |east one conpound
of Caim9 and at |east one pharmacegyi.cally acceptable carrier. 20 12. The
use of a conmpound of Claim1l in the preparation of a nedicament for

i nhi biti ng gamma-secretase. 13. The use of a compound of Claim1l in the
preparation of a nedicanment for treating neurodegenerative diseases. 25 1 8
NOV 2005 WO 1@3/ 0 T4/ hsd 0 a dShisudidafClai 11id.the peepamtioh of acmedivanterdf Cl ai m
1 in the preparation of a nmedicanment  for inhibiting the deposition of beta
any| oi OE)'BEH ng the depositipn okketgramyleikpolein- of daim 1 in the preparation

of a nedicanent for treating Al zheiner's disease.

5 15.  The use of a compound of Claim 1 in the preparation of a medicament
for treating Alzheimer’s disease.



