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sol vat e t her eof is selected from 25 (1), unsu‘t;%tl tuted
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wi th one or

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
(R%)
R2
N m
R (1.0)

VSRR,

0=S=0
L1

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



(B) R is selected from (1) alkyl; 5 (2) -X(COY; (3) -(CR32)1-4X(COY;
or (4) any of the groups for R; (C Each R3 is independently sel ected
from (1waH3/00#0730 (2) alkyl; (D) Each R3A is independentHor/ssskeeed from
(1) H or (2) alkyl; (E) R4 is independently selected from 15 (1)

hal ogen; (2) -CF3; (3) -OH (4) -Gl (5) -OCF3; 20 (6) -CN, (7)
-“NH2; (8) -CQ2al kyl; (9) -CONR6R ; %(10) ~-al kyl ene- NR6R7; 25 (11)

- NR6COal kyl 12) - NR6CCaryl : (13 t | ; 4) s NR
6CONRGR : y(F) (R5 |)s (@Fhdedeat ry v@n@e@@ﬁrﬁﬁ%@@%-%3?%@3%; (2) -CF3:
(3) -OH, WD 03/014075 PCTé,Hgggg 24323 - 3-

(B) R?is selected from:

(1)  alkyl;
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*is independently selected from:
15 (1)  halogen;
(2) -CFg
(3) -OH;
(4) -Oalkys,
(6) -OCF;
20 (6) -CN;
(7)  -NHy
(8) -CO.alkyl;

(9) -CONR°R’;

(10) -alkylene-NR°R’;
25 (11) -NR°COalkyl;

(12) -NR°COaryl;

(13) -NR°COheteroaryl; or

(14) -NR°CONR°R’;

(F) R®isindependently selected from:

30 (1)  halogen;

(2) -CF;

(3) -OH;



(4) -QGalkyl; (5 -0OCF3; (6) -CN; (7) -NH2; 5 (8) -CQal kyl; (9)
-CONR6R7; (10) al kyl ene-NR6R7; (11) -NR6CQal kyl; (12) -NR6CCaryl; 10
(13) - NReo®Ohwstoaswoaryl ; (14) -NR6CONR6R7; (G X is sel ectmﬂltﬁsmmszs(l)
-0-; (2) -NH, 15 (3) -Nalkyl; or (H Yis selected from '(1) -NR 6R;
or (2) -N(R3)(CH2)2-6NR6R7; (1) R6 and V\are i ndependently sel ected from
20 (1) H (2) alkyl; (3) cycloalkyl; ('4) -arylal kyl; (5)

- het er oaryl al kyl ; 2524)( 6) 8R8)r ril1 ~N., Rs (a) ; or (7) WD 03/014075

PCT/ US02/ 24323 -4 alkyl;
(6) -OCF
(6) -CN;
(7)  -NH;
5 (8) -CO,alkyl;

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

10 (13) -NR®COheteroaryl ;
(14) -NR°CONR°R’;

(G) Xis selected from:

(1 -0
(2) -NH;
15 (3) -N-alkyl; or

(H) Yis selected from:
(1) -NR°R’; or
(2)  -N(R®)(CH).:NR°R";

(H R® and R’ are independently selected from:

20 (1) H;
(2) alkyl;
(3) cycloalkyl;
(4) -arylalkyl;
(6) -heteroarylalkyl;
25 (6)
(R%)
%___/ /j
LN
(a) :or

(7)



(R8)s ~N-R9 (b) (J) R6 and R taken together with the nitrogen atomto
whi ch they are bound form a heterocycl oal kyl group selected from R8)r
(R8)r (RBWO@RRI7s N~//1  "iso ~N,RO (c) (d) ' (e) ' (f) PEWEDpR4RR3)r ~
Nonmi (Rlo)r ~ (Noml10 / S (R)r N~or N (g) (h) (K Each R8 is

i ndependently selected from (1) alkyl; or (2) alkyl substituted with
4 hydroxy groups; 10 (L) Each R9 is independently selected from (1)
(2) alkyl; (3) alkyl substituted with 1 to 4 hydroxy groups; (4)
cycl oal kyl; 15 (5) cycloal kyl substituted witHRDsto 4 hydr oxy groups; (6)

-arylal kyl; (7) -heteroarylalkyl; (8) -C(P@eﬁ(ﬁyl; or (9) any of the groups
for R; 20 (M Each R10 is independent I'ebt®RT from (1) H or (2

alkyl; (NN mis Oto 3, and nis 0to$, that mn is 1, 2, 3 or 4; WO
03/ 014075 PCT/ US02/ 24323 (b)

| to
H

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

bound form a heterocycloalkyl group selected from:

/\/ ;‘ R®, f; (RO, j;‘ /\/ilRB)r

9

(c) (d) ’ e) ’ (f) ’
5
(RO (R®):
N7 A or N Rk
) I\J n L) :
(K) Each R®is independently selected from: (1) alkyl; or
(2) alkyl substituted with 1 to 4 hydroxy groups;
10 (L) Each R®is independently selected from:
(1 H
(2) alkyl;
(3)  alkyl substituted with 1 to 4 hydroxy groups;
(4)  cycloalkyl,
15 (5)  cycloalkyl substituted with 1 to 4 hydroxy groups;
(6) -arylalkyl;
(7)  -heteroarylalkyl;
(8) -COOalkyt; or
(9)  any of the groups for R';
20 (M) Each R" is independently selected from:
() Hor
(2) alkyl

(N) mis0to3,andnisO0to3, suchthatm+nis 1,2, 3or4;



-5- (0) pisOto4; (P)risOtod4; (Q sis Oto 3; and (R with the

provi so that conmpounds of forrmula 1.0 do not include: i ~S SAO Il / Nom \
1 (1. CA)waBn3@h4aws' 0 ( / N ~ 11 O(1.0B) C SOl / N\ pad@oe4320C) 10
N SAO/ N~~ (1.01D) )ao CI WD 03/014075 PCT/US02/24323 NS, | \ 1l O
--0I N C (1.0 11 __ 5.

(O) pisOto4;

(P) risOto4;

(Q) sis0to3;and

(R)  with the proviso that compounds of formula 1.0 do not include:

10




O cl / (1.OF) and SAOIl / NI \ O/ (1.059 5 cl This invention also
provi des a pharmaceutical conposition conprising an effective anbunt of at
| east onewooispoantd of forrmula 1.0 and at | east one phar mewaursocaiizy
acceptable carrier. 10 This invention also provides a nethod for inhibiting
ganmma- secretase conpri sing adnlnlsteréng an effective anobunt of a conpound
of fornmula 1.0 to a patient in need treatnent. This invention also
provi des a nethod of treating neurodegenerative diseases conprising

adm ni stering an effective anmpln a conpound of forrmula 15 1.0 to a
patient in need of treatnent. |nv~nt|on al so provides a net hod of
inhibiting the deposition of & (e.q. nyloid R protein) in,
on or around neurol ogical tissue (el" ai n) WD Y03/ 014075

PCT/ US02/ 24323 -7 conpri sing steri ah_ef fpect /e anount of a
conpound of fornmula 1.0 to a ) treatment. This invention

A zhei .S di sease conprising
adm ni stering an effectivea of a co(ﬁ‘g%@nd, of formula 1.0 to a 5
patient in need of treatment. DETAILED DESCRI PTI ON OF THE | NVENTI ON As used
herein the followi ng terns have the foll ow ng neani ngs unl ess otherw se
defined: Patient includes both humans and ot her mammal s. "Manmmal " neans,
10 humans and ot her ani iy y.: represents a -Qal kyl group wherein
al kyl is as defined bel represents strai ght and branched carbon
chai ns and contains frormm \ i
carbon atons, said al kyl

1 N\/\/N\
© 1.0F
cl (1.0F) , and

5
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 This invention also provides a method for inhibiting gamma-secretase

comprising administering an effective amount of a compound of formula 1.0toa
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 B protein) in, on or around neurological tissue (e.g., the brain)



bei ng optionally substituted with one or nore (e.g., 1, 2 or 3)
substituents 15 i ndependently selected from (1) halogen, (2) -OH (3)

- al kyl ) wopsefierrabl y - Q(Cl- C6) al kyl , and nost pref erabl yCTO@43/24324) - NH2,
(5) -NH(al kyl), preferably -NH((Cl CG) al kyl'), and nost preferably -NHCH3,
(6) -N(al kyl)2 wherein each al kyl ?p I s i ndependent|y sel ect ed,
preferably -N((Cl-C6)al kyl)2 wherein"édach al kyl group is i ndependently

sel ected, and nost preferably -N(CH )2 or (7) -§( 0 preferabl
-S((C, - @@)rmrtsmgadmﬂust@ﬂsg apr effesiting ayna ?%W‘&%OQFPQE @sﬁ Ei@ % - (é—lZ)q

group whe generally I to 6 and nore usually | to 4,
optlonalq Sgﬂlgqﬁedﬁéﬁ,t&%’tﬁ%nt to 3, or 1 to 2) hydrogens in said
al kyl ene groqm|§mehﬁom @llldoa@@dldastdﬁnbﬂﬁ)csahleeaimgw[zhenmﬂs cillskaste group 25

f bl C, | kyl t f bl 1t K
b of or alspyPSNG A0y RFIIY SR te et oA SaP PURBRIS A ¢ he
entlge "ﬂal%h? &{ooyptréac'tnﬁ]r{t 20, also said al kyl ene group can be.

optionally su ed w one or nore (e.g 1 to 3) substituents
'ndependElTAN'_E@DES@EIFPTION GFeTIdEdN_MEN)TiQN;tl ng of: (1) halo; (2) -OH

3 [ kyl o] Cl- f. OCH3; (4
50 Ny (5) Arpsakppien e PTG RS R IRY Y MRIGE ISP or or abl y
- NHCH3; 2 wh h al kyl d dent | I td
preferab tﬁéw%&%ﬁﬁ%%g al kyle; SI \?\hg?gl naea>c/h glr E;Ip :;O:JF) ?gepnggpe%dZﬁt Ie§ ©

sel ect ed and nBstiept iatkdablbptiviauo@ne padiatheomausnals2 Adagmalg meaqscHg) 2;
and - S( al kg (1)1 refera ly -S((C, -C6)al kyl), and nost preferably - SCI—|3
ar: 1 epr Sag I't AAYWOPIShed bel ow, aral kyl (arylalkyl): represents an

aryl group, as ﬁﬁbkgeﬁpﬁ?@é% ab@ﬁlﬁyltg?ouémré\lhl@{kylw Qslldeflﬁed defow;ed above,
wherein said al roup 1s bound to nol ecul e Qu of the

cl ai med inventi elkybrreaweaentSestrmghfanlw b@ngh@wpmmucmms ﬁﬁg qoﬁ‘ 'ﬂ% 8RY ;

aryl: re ents.a c cI| st at ons
S e O G SRRV ree R SPR Gl Do id psrentn, oo
10 tetr afpidg o ﬁ@ﬁélh&’éumltutéd&mﬁ dne oF triﬁ)r@Ké ga,vlalz @tﬂ)eswsh’alentmt abl e carbon’
atons of the car bocyclic group ng i ntend CS) | bl e gm nts of
at t 48 hneindependently selected from: (1)halogen @) - OH (3) alkyl) preferably
~O(C,-C,)alkyl, and most preferably -OCH,, (4) -NH,, (5) -NH(alkyl), preferably
~NH((C,-Cy)alkyl), and most preferably -NHCH;, (6) -N(alkyl), wherein each alkyl
group is independently selected, preferably -N((C,-C)alkyl), wherein each alkyl

group is independently selected, and most preferably -N(CH,), or (7) -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., 1to 3, or 1 to 2) hydrogens
in said alkylene group can be replaced with the same or different alkyl group

25  (preferably -(C,-C;)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,-Cg)alkyl), and most preferably -OCH; (4)‘-

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

C,)alkyl), wherein each alkyl group is independently selected, and most preferably



carbocyclic group being optionally substituted with one or nore (e.g., 1to
3) substituents independently selected from (1) halo, (2) alkyl

(pref erabiwp 03(oCko750 C6) al kyl ), 15 (3) hydroxy, (4) al koxydmpstesably - (C
to C6)al koxy), (5) -CN, (6) -CF31 (7) amino (-NH2), (8) alkylam no, (9)

di al kyl am no (wherein each al kyl group_is independently selected), (10)
aryl (e.g., phenyl) (provided that if“"®His aryl group is optionally
substituted with one or nore aryl groups these latter aryl groups are not
further -N(@h&ds aoded with aryl groups), (11) aral koxy (provided that if the

subst | T U P PG R GG B MR SRR PSEHY G oups ar & not
further substitwreskpresentaayyl sgrdufiped,beldw) aryloxy (e.g., phenoxy)

(provided that if the aryl noiety of said aryloxy group.is optionally
substituted wit Iy @Fyiakyd: & S%ﬁ%aa§w|@99p4%$3@ﬂn%ﬁ peloy 6op8dde e not

furt j i ; : = 2 i that if
the ary) AR BIES e defndliogibryREle sablansighblips Balg i aMoREde o
W th one(ey., scempowid obtheugainidueiagehtidr er amintérngediatestcaa eompouhdrafher
substituted with aryl groups), (14) - COOR' or (15) -NO2; wherein said R

repr esent INVeBHN)] * aryl (provided that if said aryl noiety is optionally
substituted wt n b tAbOb R8neHiMHE Sronh Base 4 &rbeh ary!
cont ai ni ng gr ou%srﬂéfeéﬂ}%g?m%at r}e{)r cgcg ssﬁ)tgt eaﬁr\}mﬂﬁﬁ rafl)ryl cont airni ng 30

gr oups) , almmsaaad kyavingeatdeasttmnezgiomaticrring (kegl., phanyli haphiihgl, ahghanihirgt y of

condar oy ter awatiead o MdareD. win At RiibbiersunstaBReatba Rling Bl theer
SubS | ¢ o4 G BEARY N 88 piesble B UGHIRRRAETLAg02/ 24323 -9

preferably sald optional substituents are independently selected from
hal ogen, carboggdlic-grouptheirgspptically substituted @ithaneoxymore@:g,, 1-tRk), - or - CN;
nd

Caual 1y SenaSs sy e orB L ey At b BRRE TG Ry
substitu(;g)@winth 5 one or nore (e.g., 1, 2 or 3) substituents

i ndependent|y ‘sel ected from (1) halogen, (2) -OH (3) -O(alkyl), preferably
- O ¢5- CofRlhwdroxyafd) alsexy (rrefesalllyi-(C - todraalkoxy), (5)|—§31\£1(61 gFs, K\i—)(%m%)@l ),

Pt 2Lk BN R R AEH B8 M LR i)
- N((C, - Cealatied)) @oVagyl €& . astdhyl (sydvidedothat ifghisnaelgrodens bptisedlgct ed, and
oSt 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 aryl 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 groups these latter aryl groups are not
further substituted with aryl groups), (13) -S(O),-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, aryl (provided that if
said aryl moiety is optionally substituted with one or more aryl containing groups
these latter aryl containing groups are not further substituted with aryl containing
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);



10 preferably -N(CH3)21 (7) -S(al kyl), preferably -S((Cl-C6)al kyl), and
nost preferably -SCH3, or (8) al kyl, preferably -(Cl-C6)al kyl; hal ogen
(halo): reeregenrs fluoro, chloro, bronp and iodo; heteroagi/usiemesents a
nmonocyclic, bicyclic or tricyclic group having at |east one heteroatom
(e.g., 1, 2 or 3) independently selected fromO, Sor N said 15

het eroatom i nterrupting a carbocycli ¢ %1 ng structure and having a

sufficient nunber of delocalized | ect

g h?:‘) a(i'i1 prefevatlrl]%;aldwmmwl@smé@eﬁﬁc%lé?&qeq(ger@%gaﬁégﬁ‘%éﬂ%r gg‘f"?“é%ﬁ&r hing from
i

qui nol yp 3 2@616‘?#&[@”' 'kggh?o%?rb%)g )- en"’zgggiaéﬂlylé E)elngg%/lhl ewlranyl

t2 BI g)z/ﬂ él/l :\fg%’bfe"?'mpmgimg @wycllﬁﬁhqydgdé)ul(oeofg?) to 20 paﬂaomatomswnddyl ) or

N- oxi de usaallpd to Bé}ﬂrbé@ﬁt@aSa%ald @?'éloékgyéfloé% bel}kfﬂé))ébﬂP')‘@Yéﬁ&?f ol i d%' th

bei | W ERdBOhe T &t 201 3) SRERENSRRInAS nﬁ%"?’r{e{&?&&eﬂ"*ﬁ’”ﬁﬁﬂ'”mw“p

opt i onalpy-c, (sayb@(alkyty qﬂefmrablyemaqmé)aik}d (aedgnqstnre@r%/blys rotBs M

[ ndepenéentl sel ect ed re P

06) al kyINH., @/a) ~NF(alkyly @fe%f%ﬁ”bfwﬂl"&@) &n)gﬁﬁh\%)x gﬁrﬁiﬁ%églgp&ﬁd'%b -

to %) al(ﬁﬁzgﬁ allz;&%)wm%lﬁﬂféé(ch él@/ rw%’ls (r%)epeﬁﬁéntl;( é@lbcteoC@Féfere(bl)l) CN (12)

am no ( am no, 4) di al kyl am no (wherein WO 03/014075

(P\cAth/ USOZN&«}}:J@G)ammz whetelmbayh alkyl gmwpemmner;d Vé@lﬁé‘@d a(nﬂaposboow
erein

i1 netrspisaetl -SiGtpr G4 o6 RS Pralsgnnly PUCT BTy o EBLbRFRARr .,
one or ”%QEH??%I’%P%“% Pﬁéfgwyt(@qg)émw er heteroaryl 5 groups are not

further su heteroaryl groups preferabl sal d optional
substituents ar halogeadbaligrepyesssite fuerd, \Chgﬁ@ bremsyend y ao:3, FCl to

CIRETR TG sl e e S T

least one heteroatom (e.g., 1, 2 or 3) independently selected from O, S or N, said

15  heteroatom interrupting a carbocyclic ring structure and having a sufficient number
of delocalized pi electrons to provide aromatic character, with the aromatic
heterocyclic groups preferably containing from 2 to 14 carbon atoms, e.g., triazolyl,
imidazolyl, thienyl, furanyl, quinolyl, isoquinolyl, benzofuranyl, benzopyranyl,
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

P, Y

0]

represented as:

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) alkyl (preferably ~(C, to Cgalkyl), (3) aryl, (4) aralkyl, (5) hydroxy,

(6) alkoxy (preferably -(C, to Cs)alkoxy), (7) phenoxy, (8) -NO,, (9) -CF,, (10) -

OCF,, (11) -CN, (12) amino (-NH), (13) alkylamino, (14) dialkylamino (wherein



above, bound to an al kyl group, as defined above, wherein said al kyl group
Is 10 bound to a nolecule (e.g., a conpound of the clainmed invention or an
i nt er medi wioeo3/oe7a conpound of the invention); heterocycl cadtkydo2/24epr esent s
a cycloal kyl ring as defined above, having one or nore (e.g., 1, 2 or 3)
het er oat ons i ndependently selected from O, S, or - NR12- wherein R12 is
selected from H, alkyl, aryl, heteroaﬂgr, ar(Cl to c8)alkyl, or 15
heteroar(Cl to C6)al kyl; TFA: represents trifluroacetic acid; and THF:

r epr esenesch atkyhlsjiddepemdentlywelécted), ¢t 2ne@OOR ! whengirb R’ ' isfasmsfimedes (e. g. ,
substituegts ﬁroups or rings) in a conpound, unless otherw se defi ned,
the phra&B88vebhE or nore” and "at 20 |east one” nmean that there can be as

many nmoi {6 afet8fatIgptcAded thee irthistiRAeroRy] gﬁblh@, gedsAmsdabova) iof the
maxi mum nunber of ‘such noieties is well wthin the know edge of those
skil |l ed ioptiomallyssubstiftded ssithrgneor mere heteraarkgraips these tatter hetaroantan - nean

o of o Sroupsrite TR Eistyeo WisthetBiEY EouPRy el s Sbudna
phar meceglibsitlenteQimandéerionty sblicted frui hiakigom 208, a(C [terGatkyil 8, | y

effective anmount and is neant to describe an anount a conpound of the
present o e)adkaxy, t@CEseMH.a0r falli ent having a di sease or condition

i ntended to be t ' | . 30
Those oki | Led i MR pRIfHERIBaBIARYIE Ferestfiy 2 BEIOANA BRI, Solerfiel , O
di sease" abase, hcunwbionarm bikybgioapt as defidéd aboveanhagirmsaidddied griugsisdi seases
and conditions resulting from abnor nal Eunction_of neur ons, . i ncl udi ng

neuri®hal bgead ko amnelecolea&rs;. pepMmpsipdRfibg claimednyerdionRral intel| €of
neur otra@égjcb : &Jn%roﬂﬁlériﬂfé?ﬁiioﬁ)'SUbStances- In this instance it al so
u

I ncl udes a i'seases resulting”from abnormal |evels of beta anyloid
protein. Exanpl eswetefocycloalidi:sepssenina cydealkyltingias delined iabvove,chaving

Ayl of oS8, O P Ed et Jr & o6 &) BBIAPSIERPARGROR B SiPRIPETIBS O, Seffr Doun' s
Egggr ?m ”5 Fg'z-r\ﬁﬁer‘é'iﬁwm i HeRedi® frohf ¢, SR 849/, IHeereahB, 4@} td B9alkjdiofat ed
15  heteroar(C, to Cy)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 fo 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 accebted medical meaning and describes diseases and

conditions resulting from abnormal function of neurons, including neuronal death



attached to any of the substitutable ring carbon atons. Certain conpounds
of the invention may exist in different isoneric (e.g., enantioners and

di ast er eowsomsan#)7sf orns. The i nvention contenplates all swdr/Ushe24ROMEr S
both in pure formand in adm xture, including racem c m xtures. Enol forns
are al so included. The conpounds of the,invention can be adm nistered as
racemc m xtures or enantionerically” gﬂjr'e conpounds. Certain conmpounds
will be acidic in nature, e.g. those conpounds which 15 possess a carboxyl

or phenglaﬂd ayerorlrelepssuef netelranswiisss At BewRJoxie sHbstanaesrabiellis cal | y
‘ o . ; !
ol or um ke § aleDIAMRUES o digtils 18nind Rbrh Andi el ALEY eBCd ApRld ™

for med wptdtepphaExamplesiafaukh dsespsahtledabutese siot imited aoaizhéimerlsky |
am nes, hydroxyal kyl am nes, N-net hyl gl ucam ne and the |like. 20 Certain
basi ¢ coﬁ*ﬁ&@ﬁasa%'é%la?%’r%’Bﬁﬁ?@r’d@éﬁgﬁagﬁr pysStapveamyIidosis, hegedifary aci d

addi 1 on SAlis ndRbrRAAINI arhBIcRLIS, ARaDWRISInalAS My form salts with

strong acl e Cco ving Basic substituents such as ami no groups
al so f or m sal Lines drawneatcetheaingisystémarnpdieatedhasihetinbicatechalsd fmay al t

formation_are droch|ori sulfuric osphoric, acetic, citric, oxalic,
mal oni c, agﬁP'i“fc@W@'?y *hecs,‘ﬁ%'?‘ﬂaﬁ%rri"?g C%B@Eieﬁ?’@zs' ascorbic, naleic,

met hanesul f onicer@iil coMmpBUNaS BE i indBAtior MRS dffreft i‘é@ﬂnbrilﬁ@@y.‘, to those
in the art. The salts are prepared by confacting the free base formwth a

suf fi ci eenantiomets aifid diestetesisomerarioimso Theriodentoracaemplates Al such

conventi onal nnet. The free base forns may be regener.ated by treating
the Lai ¢ SATPHSpai BHtecoam A M pnglding wesHic SdTeR B0 [ ut o
agueous Kshd afChIas fidiiid&fr bonat e, ammoni a and sodi um bi carbonate. The
free base forns differ fromtheir respective salt forns sonewhat in certain
physi cal propdheicempatirsts efshe anvesitiontcani be administersd/asaracemigtmixhwesici d and

L e L i R
aci d and base CeMdirs caimpountie WilE Be RidieinPiaurE eeyltthess kynpousgs alMich salts
within the scope of the invention and all acid and base salts are
consisder p@ssess 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.
20 Certain basic compounds also form pharmaceutically acceptable salts, 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. Examples of suitable acids for salt formation are
hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic,
25  fumaric, succinic, ascorbic, maleic, methanesulfonic and other mineral and
_carboxylic acids well known to those in the art. The salts are preparéd 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 agueous base solution such
30 as dilute agueous NaOH, potassium carbonate, ammonia and sodium bicarbonate.
The free base forms differ from their respective salt forms somewhat in certain

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



5 equivalent to the free forms of the correspondi ng conpounds for purposes
of the invention. Preferably: R is aryl substituted with one or nore RS
groups, nmasxo3pnal7er ably phenyl substituted with one or nmEa/FE®2Q4x8ps, and
nore preferably phenyl substituted 10 with one or nore halo atons; nis O
or 1 and mis | or 2 such that mn is (i.e., (i) nis 0 and mis 2, or
(ii) nis 1 and mis 1), npbst preferaﬂ y nis 0 and mis 2; pis 0 or 1,
and when pis 1 RAis halo; and R2is -X(COY or -(CR32), -4X(COY 15 Mbst
pr ef er alfirg othrerwise aqyivalenbia their regpestive fier base fasms 1rE PyFRARSS of

preferaﬁ % nyI substituted with one or nore R5 groups, and even nor e
prefera Iy phenyl substituted with one or nore halo atons; nis 0O or 1 and
mis 1 or 2 frdudhhadid mna base2sdlis. are,infeniled to beQarwnmameUBcé]ly ancepZbléii) n

1 and 1) t f bI 0
Ipsl S ?n@mﬁl@?‘m g\eﬁgés@qufe h}e%z %(ﬁ 0<r5]‘rénsct @hggig r@(’?@?@ §glt§<ar%coq§ic§érgagd \thleg
gr Oups c@%\/d}@mo Qﬁ@fﬁ%reai%tr?‘ny d SoMéfo &d)rtn Qﬁdg»fdrrbmagséy of e R5

nore prefera enyl substi ute one or nore
groups, iavehtenil| even nore preferably phenyl substltuted W th one or nore
hal o at ons; rb Feo or 1 and mis 1 or 2 such that mtn is 2 (i.e., (i) nis
0 and mis 2,P6r@BY: (ii) nis 1 and mis 1), nost preferably nis 0 and m

is 2, pis O or p 5
Rz} ax(oo v B @3%@%&9@P@%§%?f§%§3’? gRups, mesibleteraply phenyl

and substituted with one or more R® groups, and more preferably pheny! substituted ’
10  with one or more halo atoms;

nis0or1and mis 1 or2suchthatm+nis 2 (i.e., () nis0Oand mis 2, or
(i) nis 1 and mis 1), most preferably nis 0 and m is 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 phenyl
substituted with one or more R® groups, and even more preferably phenyl
substituted with one or more halo atoms;

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

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

pisOor1,and whenpis1 R*is halo;

R2? is -X(CO)Y or -(CR?%,),,X(CO)Y;

Xis -O-; 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;

nis 0 or 1 and mis 1 or 2 such that m+n is 2 (i.e., () nis 0 and mis 2, or

30 (ii)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;



R6 and R are independently selected from H, nethyl, ethyl -(C3

C$) cycl oal kyl, -aryl (C -C6)al kyl, 4-pyridylmethyl, (R8)r (R 8)s rll or
KIN RO NwORBs/84078) (b) ; or R6 and R taken together w trdimesoai2izegen
atomto which they are bound forma heterocycloal kyl group selected from
(Rr /(RB)r ":8\N\ R9 (c) ' (d) " (e) ' (f) 10 (Rr (R8)r NA (R10) r N
NHS or (Ro)r (g) (h) Nv Preferably-{&8)r ~N RO (a) 15 is a group of
the formula: (R8)r N RO (al) WO 03/014075 PCT/US02/ 24323 -14- Preferably
(R8)s ~N-R9 (Mis+6-;:a group of the formula: (R$)s

Y is -NR°R’; and
R® and R are independently selected from: H, methyl, ethyl
-(C5-Cs)cycloalkyl, -aryl(C,-Cg)alkyl, 4-pyridylmethyl,
(R

FUVEE SV

5 (@) (b) . or

(R%)s

R® and R” taken together with the nitrogen atom to which they are bound form a

heterocycloalkyl group selected from:

J‘; . (é; (R%) Rg)r
) Q
(C) (d) ’ (e)
10

(R) (R%)
SA_ s AL
N7 K or ,\‘,:\7 R
(9)

(h)
Preferably
/(F<8)r
g \/ N\ R9
(a)
15  is a group of the formula:
(R%),



/[--O -R9 (bl) 5 Representative conpounds of the invention include but
are not limted to the conpounds of Exanples 1 to 100. Preferred conpounds
of the i nw@nsioas7are the conpounds of Exanples 35, 39, 4PCMB02562358, 59,
61, 70, 70A, 77, 78, 98, 99 and 100. 10 Conpounds of formula 1.0 can be
prepared by various nethods well known,, to those skilled in the art. For
exanpl e, conmpounds of fornula 1.0, whietbin R2 s -X(COY or
-(CH2)1-4X(COY (hereinafter represented as -(CH2)0-4X(COY), and X and Y
are as previ odgforady i ned above, can be prepared as shown in Schene 1. 15
Schene 1 (R3)2 (R3)2 (CH2)o0-4XH (CH2)o0-4X-Prg, (RAP M(RA)p mNn (R3A) 2
Nn (RBAY)2 HH (2.0) (3.0) WO 03/ 4075}2&%’/)1502/ 24323 -15 (R3)2 (R3)2
(CH2)0-4XH (CH2) 0-4X(COY _ m 3.0 R4y I ;m(R4)p Nn (RBA)2 N n (R3A)2
0=S=0 O=S=0 R (4.0) R (1.1) Preculssor L@'ﬁe§ or alcohols 2.0 are
protected with a suitable protecting group,,"Prt" to give protected
derivative 3.0. Protecting groups for al co(l%l s and amnes are 5 well known
to those.sk] i t, and include trialkylsilyl groups, alkyl and
aryl car b'gﬁa?@sﬁdgrﬁﬂggéﬁ@%d esters. The protected derivative 3.0 is then

treated
(R%s

Ao

(b1)

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 preparéd 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
R, R%),
A (CH2)o4XH N (CHo)gaX—Prt
RY—m — > RY% "
N SR, N (R34,
H

(2.0) (3.0)



with a sulfonyl halide RISO2Hal (where Hal = a hal ogen) in the presence of a
sui tabl e base such as triethylam ne or sodiumhydride, to give sul fonam de
4.0. Thewarastoeet7sng group i s renoved under appropriate cauditioens2Bnown to
those 10 skilled in the art, such as nmethanolic or aqueous base (e.g.,
sodi um hydroxi de or potassium carbonate), aqueous or methanolic acid
(e.g., hydrochloric acid) or tetra-n18utyl ammoniumfluoride. This is then
converted to various esters, am des, carbamates, and carbonates using
nmet hods well known to thosgzzkilled in the art. Thesqript hods 15 incl ude
rea(t:)tloln wth 3n appLoprlat carboxylic acid chloride, |[reaction with a
carboxylic acid in the nce ( ctivatin uc 4X(CO)Y
di cycl ohexyl car bgdi i drgﬁy%{e)(r*{got ri Qz)ol g, r n v(\;nﬂ'?)ﬂ4a(r? ()sll kyl or
aryl chl oP or el )T aC), n vilxh an aryTenlBrefoen nat owed by reaction
with an amne or alco of 2.0 are el Ahal |y
avai l abl e or can be 20 prgep %L y ffethods well kno lsn-éhe art as are

el ow. V?_

described in the exanpl es ((“ﬁznpounds of for )el n R is
aryl substituted with one oR' nor 4 groups can be, f& exm pr epar ed

(Rey o (RS E a?ﬁi@%%‘éw%’@?'ﬁ%o%ﬁ%'%%‘r’?dp Ay fiab protecttty %'%Eiﬁﬁ”?péA) 2
0=5=0 O:‘W RL (5.0) RL (1.2) (R3)2 (R3)2 CHO CONR6W (R&)p 1 M (R p mN

n (RBA)2 N n (R3A)2
to give protected derivative 3.0. Protecting groups for alcohols and amines are

5  well known to those skilled in the art, and include trialkylsilyl groups, alkyl and
arylcarbamates, amides, and esters. The protected derivative 3.0 is then treated
with a sulfonyl halide R'SO,Hal (where Hal= a halogen) in the presence of a
suitable base such as triethylamine or sodium hydride, to give sulfonamide 4.0.
The protecting group is removed under appropriate conditions known to those
10  skilled in the art, such as methanolic or aqueous base (e.g., sodium hydroxide or
potassium 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 commercially 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



0=s=0 0=S=0 5 R (5.0) R1L (1.3) (R3)2 (R3)CHO NHCOR13 \ | (R4)p t71 (R4)p
Nn (RBA)2 Nn ,-3A)2 0=S=0 O=S--O0 Rl (5.0) R1 (1.4) R13 represents

al kyl , arwo @r1408R6R7. Al dehyde 5.0 is converted to a var irEtTyusnR/24323
substituted conpounds via nethods well known to those skilled in the art.
For 10 exanple, 5.0 can be treated with a primary or secondary amne in the
presence of a reducing agent such as 161 acet oxyborohydride and in a

sui tabl e sol vent such as dichloroethane to give an am noal kyl derivative
1.2. Al dgtlygine2 0 can be oxidized to the corresponding carboxylic acid
with, for instance, Jones reagent, and then converted to am des (1.3).
Alternatively, the acid can be converted to an amne 15 with

di phenyl phosphoryl azide and. the am ne converted t Rsyn’ des.or ureas (1.4).

Al dehyde 5.0 can be JrépayedYpy net hods known in the ar be{ @ _Jret hods
described in the exaupl es| bergw B 03/ 014075 PCT(1)S02/1243 2 npounds
of this inyentj rfied by the fol s, Wwhich should
not be cdRsk hting the scope (dfp Al ternative
mechani sti c pat y {E}a : mi;ope of the
invention may be appgarent 2t hose skilled in td]_eéarc} E ' the foll owi ng
exanpl es, " HRVS( I\@FF)SI""?ef to the neasured higﬁ|_res?llli_b{)ion mass of the
conmpound. "LCMS( M) R'Rt (ﬁ% " refers to the massRhnd ‘rétention tinme as
determ ned by LC-Mass spectrumcarried out on an Alltech Platinum C8
colum (33nm x 7mm I D, 3 micron particle size). Elution conditions for

LG M5 are as fol |l ows; 3%I vents: A Water w O. 05%('|EE)A (v/ B.
Acetonitrile w 10 By 5% n(v/v);, Flow Rate:-1 fm FGhadi ent Met hod
Tinme (nmin) %8 Conc 10 CHO 5 CONR'R
R, " —(RY,
l}l NS(RM), r;l NS R,
0=8=0 0=8==0
. o (580 ki (1.3)
(R R,
——CHO ———NHCOR"
NS R, N SR,
=S 0O=8=
L (50 (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 skiiled 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). Alternatively, 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.



595157 95 7.5 10 9 STOP Exanple 1: Preparation of

(3-1m dazol -1-yl-prow )-carbam c acid 1-(4-chloro- 20 benzenesulfonyl) -1 2
3 4-tetrampdsgHeuasnol i n-2-yl nmethyl ester Step 1: N CO HpaNIUSH2002€8H3 2
6.0 7.0 Quinaldic acid 6.0 (2.0 g, 11.6 mmol) in nmethanol (15 nL) was 25
hydr ogenat ed over platinum oxide (60 ng) under an atnospheric pressure of
hydrogen at anbi ent tenperature until-the theoretical anpunt of hydrogen
was consunmed. The m xture was filtered through Celite, and to the filtrate
was added dr@piMpdeinds of dily linventionistte ekémplifitd by dhenfallowing eRéinplése mi xt ure
was stirred overnight at anbient tenperature and copcentrat at reduced

pr essur ewhicheshoyld agj %QOWQH 3s Mt the seapeot g d g armnatve
saturat eﬂe@ﬂé‘ﬁﬁ?ﬂé g?gﬂ&% %ﬂegﬁé@%ﬂg §tr5&ﬂ4%é§\§%i%4tﬁé%coﬁ%§f%e? fivBRGGL €. The

m xture wWas extra acetat e, the orga | ayer was washed
with brimay bdragshrentio imegeeakillechis thé atte, and concentrated. The crude

i d ified by sili X hy el ut i th. 15% et hyl
Lot i o: hoxantd 16 Gladhorpamaled RN 8feibigto fhemphylhd High ol o
| | i ooty i 7 .67
{at, o tesobitiohnitsiol #iPodboulILIMBARLE: Fitihiny” refors © fhombgd an, >
3. 80 (s, redéhtioretime-aa datetmined by | C4Viass spectaung sarried-put @t ap Adltedan corcHB |

ON-~ OH H 10.7.0 8. | uti f Li Al . ). dded
dr opwi oeP RN CAEAER SRR IR DaR ST PR e Tge Y Epbiof cOROHET R1AE
THF (30 ¥ 1)C/RIS are as follows: Solvents: A. Water w/ 0.05% TFA (v/v); B. Acetonitrile w/

10  0.05% TFA (v/v); Flow Rate:"1mL/min

Gradient Method:
Time (min) %B Conc
0 10
5 95

15 7 95
7.5 10
9 STOP

Example 1: Preparation of (3-Imidazol-1-yl-propyl)-carbamic acid 1-(4-chloro-

20 benzenesulfonyl)-1,2 .3 4-tetrahydro-quinolin-2-yl methyl ester

Step 1:

Y

> L
2 N COzCH3
N~ ~CO,H H

7.0
6.0

Quinaldic acid 6.0 (2.0 g, 11.6 mmol) in methanol (15 mL) was
25  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 filirate 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

30 residue was dissolved in water and neutralized with saturated aqueous sodium



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 1WONBOHM734 L), water (28 nL), and diethyl ether KQABUSRR4323
successively. The organic |ayer was separated, washed with brine, dried
over magnesium sul fate, and concentrated. The residue was purified by
silica gel chromatography with 1:1 eth§t acetate/ hexane to give the title
conmpound (2.29 g, yield 85% as pale yellow oil: LCM (ESI) W 164

(M+1) +. Pizafhemts: TIRCmixtu@iwashaxtrakitetl Witisethyl Bcetaitd), ankbthe erghnicilayerof

- ( hyd h h, | ) ) , | i
ai chi or obematshestavh Bveoiied Reasneti s ans! omEAedS TRl ) vis
added ”bf[ﬁfehbé'sﬁide\’dva§|ﬂhﬂféd’§y@|cé g@pchﬂehé@?mmiy)elaﬁn@@nhT@A By ur e was

25 stirred for 30 mn at addition’of triethylamne (2.2 nl-)
and p chieoeliehexsanrs to gwﬁyheaﬂe@ommqug (2.199, vield40%hes B, parmfellﬁmodre was

e T NBApE Wl coBRk) sRfa dd 2. 18 LB er Gl u S/ ve, "

magnesi up A Hrai%@@@llg' g ngen £3Led 9 s, 3%@'@% 524-2U56 [hef M §5J i ca

gel chromat ogr aph ‘hexane/ et hyl acetaie 0 give the ti
conpound2(D @1, B).yi el d 4699 as pale yellow oil: 'H NVR (300 I\/Hz CDCI 3) S
7.525(d, 1 H J=4.7Hz), 7.37 (dd, 4H, J = 5.1, 72Hz) 724(t 1 H,
J=7.2 H), 7.15 (t, 1 H J =1.2 Hz), 6.96 (d, 1 H J = 6.9 Hz),
4.10-4. 26td 1H) 1.95-2.06 (m 1 H, 1.49-1.62 (m 2H), 0.10 (s, 9H.

Step 4. NOH S02 S02 C 9.0 10 ¢l o0.o To a solution of 9.0
(1.62 g, 3.96 manhydrous met hanol (10 ni-) m
N~ > CO,CH; > N OH
H H
10 7.0 8.0

To a solution of LiAIH, (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 diethyl 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 title compound (2.29 g, yield 85%) as pale yellow
oil: LC-MS (ESI) m/e 164 (M+1)".

20 Step 3:

L) o O
N N OTMS

H 1
8.0 SO,

Y

Cl 9.0
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



added solid potassiumcarbonate (4 ng, 0.03 mmol). The m xture was stirred
for 45 mn at 0OC, and then acidified with glacial acetic acid. The m xture
was 15 exwoamstoedh7si t h et hyl acetate, dried over nagnesi umpua/tsare432and
concentrated. The residue was purified by silica gel chromatography wth
1: 3 ethyl acetate/hexane to give the title conpound (1.20 g, yield 90% as
yel l ow viscous oil: LCGM (ESI) nie ~3HB- (M+1l)+. The two enantioners of
10. 0 were separated by preparative HPLC. The 20 followi ng conditions were
used f orreflux féS! Ghhianal watsk veas added. Adearrghnisdpyepaas sepa@ded,yastedr / mi n,

254 nm 117.41 mn (isonmer A),.256. mn,(isoner B). -Erom . 600 of 10.0,
258 ny o‘f"':lfhﬂ?%%rr dped QY es SiRgHs S SY raEdSBé?PeeB‘B%tg%’nfd‘.e RN WAAnt i oner
was i ndeperiiRNby ¥ilie® B¥PERRhdtegidphy ST 3.7 FRIXFRthyIRatctateab B tRstitiel 2. O,
accordi ng tlo th9e lflol oW ng ste%s 5yand 6. 25 Isorre¥ A [(err)]D = -|209.88

(c = 5. 16ompodund (1B Q, yield 46fBrasipalg (yelow]ad: 1H NIR.(300 difiz, CDEIHE 7G2 m |
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To a solution of 9.0 (1.62 g, 3.96 mmol) in anhydrous methanol (10 mL) was

10

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 yellow 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 chiralpack column: hexane/isopropanol,
90/10, 45 ml/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° (¢ = 5.13 mg/ml, CH,Cl)
Isomer B: [a]D = +186.31°(c = 5.01 mg/ml, CH,CI).
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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 resulting 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
over magnesium sulfate, filtered, and concentrated. Silica gel chromatography
(ethyl acetate:hexane, 20%) of the concentrate gave the title compound (243 mg,
yield 80%) as a colorless oil: LC-MS (ESI) m/e 504 (M+1)*, 328.

To a solution of the above carbonate 11.0 (25 mg, 0.05 mmol) in methanol
(0.5 ml) was added 3-aminopropyl-(1H)-imidazole (14 mg, 0.11 mmol). The
resulting mixture was allowed to stir at 22°C for 16h, then concentrated at reduced
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”.
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Example 81: Synthesis of Pyridin-2-ylmethyl-carbamic acid 1-(4-chloro-

benzenesulfonyl)-1,2.3,4-tetrahydro-quinolin-3-vl ester.

5 Step 1:
> =
N/ N
13.0 14.0
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
10  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 title compound (6.7 g, yield 67%) as a solid: 'H
NMR (300 MHz, CDCl;) 5 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
Oy Y
— o
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
: >0
LY - N
N i
H S0,
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



''0C 77 'O532(M) N GCLO) N\ o ( O O 78552(M) NON N/ \ SW
01 O C / 79 547(Mr),320 O-N SO C O C ~ Exanple 81: Synthesis of

Pyri di n- 2wyl as@idngk - car bami ¢ acid 1- (4-chl oro- PCT/US02/24323
benzenesul fonyl )-1, 2, 3, 4-tetrahydro-qui nolin-3-yl ester. 5 Step 1: NH2 \ \
OH I N/ N13.0 14.0 A mxture containing 3-am noquinoline 13.0 (10.0 g,

69.4 mol) and sodium bisulfite (40.034; 0.38 mol) in water (100 nl) was
heated at reflux for 3 days. The reaction mxture was cooled to room
t enper at with, watad el rieasd e runadnedn adete, @ntdCcqnidetratedl. r@ificaiged for 1 h.
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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).
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{

Cl
10
To a solution of 16.0 (1.5 g, 3.8 mmol) in anhydrous methanol (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)".

Step 5:
OH O O
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e e Y
) w o

D/soz 1 SO,

7.0
Cl

2

18.0 .
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20
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
chloroformate (820 mg, 4.06 mmol). The resulting mixture was allowed to stir at
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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,CIl,, 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”.
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nagnesiunlggrfate, and concen?ﬁ&#@ﬂeto 15 give the|ti tHeMBnpdund (1.2 g,

yi el d 989

) as

a yell ow vi scous oil,

whi ch was used

agESy) e t he next

reaction:
aNO O\ S
in THE (1
mol ) fol
resul ting

C5317

7 m -
| owed
m xt

-5 (ESI) Me 324 (VFD) +. 9

€p 5. T \ Of 1313
.0\ SO2 18.0. 20 TOQ a ution of 17498(M")2808,

) and aceto i °¥F§ was added
by 4-nitro \/

hl or of ormat e (820]|ny,
ure was allowgdito stir at WO 03/014075 PCT/ US02/

pyridi ne (255 nyg,
4.06 myol ).

YO ang2 30 / N/

3.72 mol)
3.21
The
24323

Cl

83 A 458(M*), 306
O\n/N N !
(6]
v
0=8=0
Cl
CH, +
84 S 486(M*), 306
O\“/N N '
I
\
0=8=0
Cl
85 . 475(M"), 306

0=$=0

Cl




-35 22C for 16h. The solvents were renoved at
product was dissolved in ether. The ether
bri ne, drwedsmer’s magnesi um sul fate,
chromat ography (ethyl acetate: hexane,
title conpound (1.2 g,

1H NVR (300 MHz, CDCI3) S 8.27-8.32 (87 -2H),

reduced pressure,
phase was washed with water,
and concentrated. SiHdTCES0QRE323
15% of the concentrate gave the
yield 5 66% as crystalline solid, mp.
7.67-7.12 (m 3H),

(m 3H), 7.09-7.28 (m 4H), 5.02-5.09 (m 1 H), 4.06-4.18 (m 2H)
2.95-3.0 40 1H J=6.0 57 Hz), 8-2.85 (dd 4 amn |D.4,5.4 Hz).
10 Step o TV s % c;giﬂ}eﬁo 1070 g 4P M0 ool ut on o
t he above carbonate 18.0 \WO in methanol (0.5{m) was
added- 2- gm nonet hyl pyrid ny, 0. 51 nnDI) The|resulting 15 m xture
was allowed tqg stir for 16 atNZZC then concentrat ed at reduced pressure.
Silica gel chrlomat ography (netgramol in CH2Cl 2, 5% of the concentrate
afforded | the jtitle conpound (47 ng, yield Quant.): |LC- M5 (ESI) nfe 458
(M+), 306. Fol|l owi ng procedu simlar to those of | Exanple 81, the
conpounds| in (Table 2 were prgpdred. In Table 2, "Ex." represents
"Exanpl e"l. 20 | 25 WD 03/ 014075| PCT/ US02/ 24323 -36 TABLE 2 Ex. [Structure
LC-M5 (ESL) nie 82 %458(M+H)¢ 306 0Oy NN O O=S=0
87 ° N 540(M"), 306
o—s— }
88 O\”/N 478(M"), 306
0=8=0
c
89 o, 473(M"), 306
Oj(N
o
I
0=S=0
Cl .
90 o 466(M"), 306
Oer
08
!
0=8=0 NG
HC” “CH,
Cl

and t he

106-110C:
7.36-7.44



Cl 83 \/~ 458(M+), 306 0201 O=S=O O 84 C'3 N 486(M),306 / 0 0=5=0

85 475(M¥), 306 OXO( aN 0=S=0 O WD 03/014075 PCT/ US02/ 24323 -37 86 O40
421( M), B@63/0M75N O 0=S=o C 87 | \ YN 540(M+), 306 /Pc@/d$oB24323 O=s=O
/1 \ cl 88 0 N 478(M), 306 / aN ON |

- -38 -
CH N
91 r : 466(M™), 306
o__N
SORAW
) A
0=S=0 C':Ha

Cl

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

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

5 Step1:

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

THF (100 mL) maintained at —78°C was slowly added nBuLi (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-chlorobenzenesulfonyl

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% ethyl acetate:hexane gave white

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



o=s=0 Cl 89 CH/ | 473(Mt), 306 a 0 OO N o=s=0 Cl 90 o INS 466(M+), 306
O O g_O H3C-NNCH3 CI WD 03/014075 PCT/ US02/ 24323 -38 91 /CH3 466(Mt+), 306
O /N N ®0MNCH3S O=S=0 CH3 Cl Exanple 93: Synthesis of PCT/US02/24323

1- (4- Chl or o- benzenesul fonyl ) - 2- (4-t hi onor phol i n-

4-yl met hyl - phenyl )-1, 2,3, 4-tetrahydro-quinoline 5 Step 1: I N o 1 SO

OCH3 / N 20.0 CI 21.0 OCH3 To a sol utivh-of 4-bronobenzal dehyde

di net hyl acetal (6.1 g, 26.3 mmol) in THE (100 nl-) naintained at -78C was
sl owl y adﬁéﬂpwﬂﬁ-@gig,glm%?@; 8. pafoll 34-10B°CVMSFABIR) /e 4B5¢bassuiz4,ng
yel | ow so%%ii [y Was stirred for 1 h at -78C, then a solution of quinoline
(3.39 g, JZmmol) in THE (20 mM-) was slowy added. The resulting pale
brown solution was stirred for 30 mn at -78C and additional 30 mn at OC
The m xture was cooled to -78C and a solution of p-chlorobenzenesul f onyl

Step 2.

']‘ O

SO
/©/ 2 CHO

Cl

22.0

A solution containing 21.0 (5.23 g, 11.5 mmol), 5%Rh in carbon (700 mg) in
ethyl acetate (100 mL) was hydrogenated at 1 atmosphere and ambient
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 title compound (1.04 g, yield 21%) as white crystalline solid;
m.p. = 157-159°C.

15  Step 3:

®
A

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

22.0

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 ethyl



15 fluoride (5.0 g, 25.6 mol) in THE (30 mM-) was slowy added. The

m xture was stirred for 1 h at -78C and at anbient tenperature for 16h.
Quenched wia ds/omat7er, renoved the bul k of the THE under r eduresh2psrssure,
and the aqueous residue was extracted wth ethyl acetate. The organic
phase was dried over magnesi um sulfate, and 20 concentrated to yellow oil.
Trituration with 10% et hyl acetate: hexd4fle gave white crystals. Filtered,
washed crystals with 10% et hyl acetate: hexane to afford the title WO

03/ 01407 3clfaté Wsgre2hd dille codShamid@3r8i gl yihd 67 %)i &) Whikd ¥plid; IHRFABMS
134-136C;, MSFAB m e 455(base), 424, 280, 248. Step 2: | \ \ I \ NI N ( \
soe  ocH calsgForGaH e N.OLS o)At 83, 15990 Feping 45@-%%1@1ti on containing 21.0

(5.23 o, 11. 5 Bhing SURBAI eSS EN 700 BRI LB IncASTHRY A ) v

hydr ogenat ed at ere and anbi ent tenpe ure The
react i on Tabld 8 mereqeseparederiad able 8udEx. ardprdserits CEkample”10 The filtrate was
concentrated at reduced pressure to give a m xture of reduced starting
acet and the desired product. Silica gel chromatography with ethyl
acetate afforded the title conpound fAgPE 30, yield 21 %9 as white
crystalline solid; mp. = 157-159C." 15 Step 3: %9\~~~ TN O CHO O 23.0 N
a1/ 1/ 22.0 v To a solution of aldehyde 22.0 (50 ng, 0.12 mmol) in

0 nmol ) fol | owed

PaY

d' hl nthana 9 d \ Wwao Adad vy Nl s 1D 1 ey 14
I C or oetrag—=—tH—) wWaS—atteta—orprorthe—(To 1Y, 9o I+

by sodi umEXx. Structure HRFABMS

94 Calcd for C,4H,,CIN,O,S
(MH+) 509.2030
Found 509.2023

(o]

95 Calcd for C,5H,:CIN,O,S,
(MH+) 467.1560

Found 467.1556

96 Calcd for C,4H,;CIN,O,S,
(MH+) 484.1826

Found 484.1834

97 Calcd for C,H,sCIN,O,S,
(MH+) 481.1717

Found 481.1721

10

15



20 triacet oxyborohydride (32 ng, 0.15 nmol). The reaction m xture was

stirred

at anbient tenperature for 16h. The solvent was renoved at reduced

pressure wods/okescrude product was purified by preparati wewison 2kayer
chromat ography with ethyl WO 03/014075 PCT/ US02/24323 -40 acetate to give
the title conmpound (38.6 ng, yield 67% as white solid; HRFABVMS cal cd for
C26H28CI N2O2S2 (M-+): 483.1509. Found 483. 1516. Fol | owi ng procedures

sim |l ar
Tabl e 3,

to those of Exanpl e 93, the conpounds in Table 3 were prepared. In
"Ex. " represents "Exanple". 5 TABLE 3 Ex. Structure HRFABMS 94 |

Calcd fo 29 2025 . 509 2 upgd. 509. 2023 o ci a 95 Cal cd
for ] ¢ 9 Frguid B8: und 467.1556 96 Cal cd for

C26H28CI N202S2 'N (M H+) 484. 1826 S; o Found 484.1834 o ~ ci 97 Calcd

for CQGH?ﬁffEE?%fi Mtk #8117 N "0 Fogﬂ§x§8&a%]21/[f:ifij\ 10
T HS0, N
H

10

15

20

COOH  4) H,, PtO, F COOCH,3

5) LAH 7) n-BuLi; 4-CIPhSO,F m
6) TBDMSCI OTBDMS F N OH
F N 8) TBAF !
\!
TBDMS = tert-butyldimethylsilyi : /@ 0
TBAF = tetrabutylammonium fluoride Cl
9) E5N

Mj FooWen

w0 C. @

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.
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
to 4 with 85% aeueous 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 thiony! chloride (25 mL; 0.32 mol) and the reaction
was stirred under reflux for 2 h. After concentration the residue was taken up in 1
N aqueous NaOH and extracted with DCM and EtOAc. The combined organic



15 WO 03/014075 PCT/ US02/ 24323 -41 Exanple 98. Preparation of Conmpound of
formula 98: \ 1) :z' Br2 3) SOC, MCHF / F N COON 4) H2, Pt02 F / H COOCH3
5) LAH | Wo/)3/m4BsLi ; 4-Cl PhSO2F 6) TBDVSClI F |/ N OrBDVS B)T/08AB4323/ N OH
H\ S; TBDWVS = tert-butyldinmethylsilyl | / O TBAF = tetrabutyl anmoni um
fluoride d 9) EEBNO\ N2 n~ NCO Ol / ON 100 FNY 0O HN -NO I\
SOv d' v 98 5 Step 1: To a solutioedf 2-nmethyl-7-fluoroquinoline (26.9
g; 0.17 nol) in acetic acid (180 m-) was added sodi um acetate (93 g; 0.68

nol ) fol b?é\%dméhé drehirated Bendpurfiedbybdhromiatography beat siliea geb@llterf ed at

90C for h then concentrated. 10 The resi due was: washed w th water,
di ssol vddexaﬂqmom B togire Nhadén%ami estasnaeanit ed to afford 59.0 g

(88% of r ange 1(78.8
g0 2 P Ena s FEleEn SRR pfasb 37 SR AL £ o 8 AiRE Pt U (e
gmi(r)edt ﬁmﬁ@el_'(tg g)Tﬁgnﬁydﬁduutslemémaanodglogtr?g) }[/VaBTydmanage/d Iaydtrmsp:msrl;nnt |hl pH
e was subsequen adj ust e 9
aci B armeﬁwesf@r DiromLialog oY e: EHCLAITRBTAVR e A, COUERIBPRe.  af t er
dryi ng oy dt\ﬁ %ﬁ:‘gq&q&t ragtzdrp@b 30.0 g (79% of acid. Step 3. To a
e pro uc

solutlon o] of sté g; 0.16 nol) in anhydrous
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
10 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
15 (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
20  (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
25  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
30 residue was diluted with DCM and saturated aqueous sodium bicarbonate,

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



MeOH (300 m -) was added thionyl chloride (25 nL; 0.32 nol) and the
reaction 20 was stirred under reflux for 2 h. After concentration the

resi due wa® @aHertsup in | N aqueous NaOH and extracted wHdT/XOkRand Et OAc.
The conbi ned organi ¢ WD 03/ 014075 PCT/ US02/ 24323 -42 | ayers were
concentrated then purified by chromat ogr aphy over silica gel (eluting
Hexanes/ Et OAc 8:2) to give 11 g (40%-6B-ester, as an oil. Step 4: A
solution of the product of step 3 (11.0 g; 54 rrm)l) and platinum oxide
(1.2 g) ichranatdraphy owdrisiival g4l 100ting Hexaass/BtOred:RAdd dc Jadffoartied9phgric 5

ressure r.3 inutes t rovide, after filtration over Celite and
Eoncentré%g%hops% r@delag@;%ocfoqs 8{PHo ester, as an oil. Step 5: To a
sol uti onggépighe prgggaégomho et %U@t@f%&% s*gj@!s)Ig W@W&W\t{w THE (150

m-) at -78 C was |uma um num n THE 115
mol ) andnhpdrousddiff 6h mMigsvas bddedipaa- mnphenylmhlwnﬁbrmate (@32%; H 55rhe 10

t he { t OA th 1..N ed
over 3 Cofitell KR b ety 52 S5 5 il Bul3EeB0tiqRphs Shired " ©
concentr gt Rmb\ﬂsfrnfgh? T patse whs Boficétitrael ”«Sﬁs@él@@dﬂ"iﬁ DC @ \/V\é?éh%d
obtained. Step 6: "A solution of theE;Eroduct of step 5 (6.8 g; 37. rrrml)

tri et hyl sihriee-cpeled Sfto; aqtBoRISAIHE jacith dAtter conngnirativ ref solwgmt the ori de

concent r S8S Ve fefizie %{ééﬁﬁ%ﬁﬂ%ﬁ%p% oRLBl RO 52 ool

(el uti ngtdiEx@AEpt! |€é\f70@ rﬂabégﬁ"/ogw@arbb@lafe Qas(a%% Of amine, as an oil. Step
7: To a solutlon t he product of step 6 (10.6 g; 36.0 nmol) in anhydrous

THE1@1ooStﬂ? - 7 doeeduetnistep Bdf‘rwmghwm gm\zerted\tq iherilesgasmpoursl (15. 8

75 2 ol te, S A dEeribedh X Bl o Exn e 3 0GRE S HineAlioplciBide 8 i 2%,
- 78C andastlstagm the syatihedin Rﬁepp@iﬂvagbh bymommgiaphpbha;nmeogeﬁ ter
concentration of the solvents was dil uted w wat er, extracted

St Dotelfig BEMISOAGES 4 i hpirbebEte OMaTed: dHr YR BP0 mhs,

h t 5 / Et OA
55 ) af PSP 1A 1P gufE Gyt ot G enl R R T Reed i g R ™ O
sol ysl on(igfs, g, PBEAUBO (AT, 48),eR3F-2A80 (rh, 8h), IRORTO (M MBH)EHRMS (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
compound of formula 98, except that N,N’-dimethyl-4-aminopiperidine was used in
20  place of 4-piperidnopiperidine in the last step. LC-MS (ESI), m/e 510 (M").

AL Lo
/@S‘O @ -

25



butyl ammonium fluoride 1 Nin THE (54.6 nmL; 54.6 mmol) in anhydrous THE
(100 mM-) was stirred at roomtenperature for 2 h. After concentration of
t he sol vewQ 03toh@730 resi due was diluted with DCM and sat urPiTecsoagasReus

sodi um bi carbonate, extracted with DCM dried over Na2SO4 and
concentrated. Purification by WO 03/014075 PCT/ US02/ 24323 -43

chromat ogr aphy over silica gel (elutinfdHexanes/EtOAc 8:2 to 1:1) afforded
9.6 g (75% of sulfonam de al cohol, as an oil. Step 9: To a sol ution of
the product of Step 8 (0.5 g; 1.44 mml) in anhydrous THE (7 nL) was added

par a- ni t rophenyl or of or mat 0.32 g; . 1.55 5 pl) followed by
triethyl&#ﬁﬁ&%@—é—Z;M—%%ﬂMMﬁgf n was stirred at RT

overnight. The m xture concentrated, dissolved in DCM and washed wth
i ce-cool ed 5% aqueou C aC| d. After concentrz ~9of the solvent, the
resi due was purifiged gr Apeys-HedP silid el uting

Hexanes/ Et OAc 8: 2 tof @é@ to glzgemei(@@rrrg (95 ot gt bpntdt e, as an oil.

10 Step 10: The prod fostep 9 (40 nmg) was conve D the title
conpound (formul S descrl bed in Step 6, Ex§ ebl, using

4- pi peri di nopi per| ine at the |ast stage of the it hesis. After

eluting DCM EtOAc 7:3), 14.7

purification by CB tography on silica gel
ng of product Were 0 ta NtBile\/R (300 mhz, CDCI3) 8 7748(dd, 1 h),
7.45 (d, 2h), 7.37 ( 696(m1 Q. 86 (dd, h)N_ 4459 15 (br s, 1

h), 3.85-4.30 (m &b 22.80 (m 8 0-2.00 [((m T13h); HRVES (M)

550. 1935. Exanpl e of -¥he A yppoyne mul a 99: The
conmpound of for mfa par ed si t above-descri bed
preparation of the ou f for rrulngxcept t hat

N, N - di net hyl - 4- am nopi peri di ne was Used 0 pl ace of
4-pi peridnopi peridine in the |ast st p LC-M5 (ES9Q mie 510 (MF). N, , Y

SRS N—Ste;‘Pﬁ:I 9910%Psolution 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
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,O (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
diastereocisomers.
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-nitrophenyl 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



WO 03/ 014075 PCT/ US02/ 24323 -44 Exanpl e 100. Preparation of Conpound of
formula 100: F 'l / N OH 1) Dess-Martin |l \ g=0O2) MeMgBr F N OH ~O SO
A d 3)wadnio’s N2\ C ~I~ OONN ,4) FNY O OPAHINGBIIN3' z S Cl
100 Step 1: To a solution of the product of Exanple 98, Step 8 (0.5 g; 1.4
mol) 5 in DCM (10 mM) was added Dess-Martin periodinane (0.72 g; 1.7
mrol ) foll owed by sodi um bicar bonate'(’@SO ng) and two drops of water. The
m xture was stirred overnight at roomtenperature, then quenched with Et20
(20 ), resitue M@opuﬂfbldcmy%clmmmaogﬂammytdvieosuiba igeb(dl@tiry BCM oo dgive #BAuUt es.

Lo or vt 05 BAFRLSTEABENGE. o8'an wibirpbod & Eidrd of QAseredBamers. al denyde
product wtepiep 1 mlprﬁﬁuctloﬂéteﬁ'@{@? ﬂn@%m@@%ﬁ'&/@ﬁéd%‘ﬁ\é ﬁtléﬂeé)m?buﬂ@ was

added net hyl magnesi um brom de sol ution in Et20 nmol )
and t he Begerdirgtadtensd obkxampe havsing d- pl@@ﬁdmpem@@dmfethedast@tage ohe

and o1+ edl B oRMRED o At ARy ARG Con e SBMRIORELC", Ol e

was puri H@@nbwusdanrcmtmmhw)owsm ﬁ1lg|0fQﬁoQ@ét W@Jetttbtéﬂebleé@@&ﬁ 2OAc  7:3)
to give 286 of al cohol, as an oil ca 2:1 mxture of

di ast er e@'“lﬂb'lﬁ@ d'aﬁ%rQO@O"ﬁfsaHBM%(Mbh) 264. gpgbhol product of Step 2 (286
ng; 0.77 ___k) in
Gamma secretase activity was détermined 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 AP peptide, while G2-10 and G2-11 recognize the
specific C-terminal structure of AR 40 and Ap 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 Ap . 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) supblemented
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



20 anhydrous THE (3 nL) was added para-nitrophenyl chloroformate (342 ngy;
1.7 mol) followed by triethylamne (0.4 nL; 1.7 mmol) and the reaction
was stirrewd @toi4a7ef | ux overni ght. The m xture was concent rrdtTecko2dixrsol ved
in DCM and washed w th ice-cooled 5% aqueous citric acid. After
concentration of the solvent, the WO 03/014075 PCT/ US02/ 24323 -45 residue
was purified by chromatography over stPAPca gel (eluting DCM to give 430
ng (100% of carbonate, as an oil, as a ca 2:1 mxture of diastereoisoners.
Step 4: bmmmmindﬂciﬁgébggexsmss@p witts Oclopinalr tedracyolinentort1ic-2@ hcambound

accor di di | ast
o age of nghzing Eingd R with ASarifch FoRRRo ST R hetanh She of | | o
gel (el utthéleloﬁeéadﬁQhél@aramMREIwwsdséebmtﬂaésésm@é product were

obt ai ned, as a ca m xture of di astereoi somers 6 564. 2091.

Assay: Garmma $embransePraparaiian %emésslﬁnn@@e&%waésrafdwmhmi Ozhafal et a.

s o Spor dTROVClfifali 24 B e A0S Wal® Plstreied dytp M phirkol ToTARRCE " soos

i nhi bi ti eekite GPRMNYRANGAT M bréf&lanAe(BFW) for RBtH bosT @Sbé‘ﬂ?e h@e‘sﬂngﬁﬂ@b
&X-11- were obtai ned fromDr. rad Beyreuther (Universi of Hei del ber g,

Hei del beICQ S@rwj\ed\&)‘qmgg WIﬁb@glﬁlpb@§pla%f§er@§e@sa g (RARSHapdi de, while
@&-10 d
G219 7kl 6N £0ch g BPAEN B 879 S 418 g

_II\_/D) A A:I NOI$2lu|fMCE[DTAr|EmH8@GEA$ and@bmpleterbmtem kxhvlmoe thblets (Rdohe
echnol oqi e ng unl ess. ot her cifLe Pepstatin A was purchased
{1 b0 MielneuIBn BidchemiCaisb B el LIc RIS HaslEOFPB i g Riragen Bhe
Pr Od“CtSst6rEH‘é¢r?@tebe1€% us&DNA Constructs, Tissue Culture, and Cell Line

Construction he construct  SPC99- Lon, V\:hl ch contains the first 18
resi dues and f{lloemeké enembedne3 tratells wae isusperdi?l indvufiarnyand dydechniden

3 B o | e SRb 00 8376 Copfisels ves erohisrdat A0 0a i & ne 17
amino- acigml Ml SR8 SolIGISRS TRE supBRYARE: WEs 38irk.g8Rkt 100000g
15  for 1 h. The membrane pellet was resuspended in buffer A plus 0.5 M NaCl, and
the membranes were collected by centrifugation at 200000g for 1 h. The salt-
washed membrane pellet was washed again in buffer A and centrifuged at
100000g for 1 h. The final membrane pellet was resuspended in a small volume of
buffer A using a Teflon-glass homogenizer. The protein concentration was
20  determined, and membrane aliquots were flash-frozen in liquid nitrogen and stored
at-70 C.
»Secretase Reaction and AP Analysis. To measure jsecretase activity,
membranes were incubated at 37 C for 1 h in 50 L of buffer containing 20 mM
Hepes (pH 7.0) and 2 mM EDTA. At the end of the incubation, Ap 40 and AB 42
25  were measured using an electrochemiluminescence (ECL)-based immunoassay.
AB 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  ortriplicate measurements in each experiment. The characteristics of ~secretase
activity described were confirmed using more than five independent membrane

preparations.



| eucine at the Nterm nus of A(3 . SPC99-1on was cloned into the pcDNA4/ TO
vector (Invitrogen) and transfected into 293 cells stably transfected with
pcDNAG6/ TRwOM3ioakn75s provided in the T-REx system (I nvitrogeEmyusozhes23
transfected 30 cells were selected in Dul becco's nodified Eagle's nedia
(DVMEM supplemented with 10%fetal bovine serum 100 units/nlL penicillin,
100 g/ nL streptonmycin, 250 g/nlL zeocit!-and 5 g/nL blasticidin
(I'nvitrogen). Colonies were screened for A WO 03/014075 PCT/ US02/ 24323 -46
product i on byThedooipoandsdDfdxangsss drtowi0DHaal dn ¢Cgiwithin the yarigenef dheut 16- 20

e or RS0 ol B A G S phaphaS o BRambER A4 Y AR 33 L0arEs
Menbr ane?é’!@w@tﬂoge ga,cgﬁ, 8% RIhASTIPRad Bn GEL\ithashé Ratigeer abdlt 0pdo @/ M. 5

tetracycline for 2 . e cells were pretreated with 1 M phor bol
12-nyri saboet A.3353ddt ate (PMA) and 1 Mbrefeldin A (BFA) for 5-6 h at 37 C

bef h Lng. The, | | h Lt '
< .
Colrorpl etg pfr ot e!'fse' i nhi briﬁ?g?ﬂ;ﬁ%glhet s (RLgchecol V| eculoart Bi oﬁm’ rI:qus) . The

cel | pel feseribeskly thisiivention dpertnpharmacguticalivacaepiakle candgrssagtbe 70 ¢

ysed i nomer BRSdUED EoNY fupt AeRfetchs itlil POMERESIBRIAS il 27

15009 f ograkilel, tabsulebeoasteets aabasuppositdrivsgeTepbwdely asd tabletssnggbeat ant
was centrifuged at 100000g 15 for 1 h. The nmepbrane pell et was refalspended
i n BOf f epomppsed obfromvaheid 5 topkoutderereapt ailve cRiPROWH | 591%@89 '

centrifu ' h A g@g@g t was
washed aggﬁr*\a??ﬁl?%h@gﬁ%&%aéngﬁbéﬁtm ugg@%a{;arb%%%g‘g or 'qﬁ‘ﬁ?tg ﬁ(?’fi nal
menbr anetghe)| duefar vatactesais Pabldes] powders, raachetsodndreapdulebobhde usedsasig a
Tefl on- gl ass honobgeni zer '@LE‘? pr ot ei(f ,cpnCﬁntr i on was,20 determ n and

s .o d,
menbr aneS@lld da3AGE EMS Y for o5l RdmiN|stIgge]. X@FH@%%OBHBE\@B%%@CH& -70
C. (err);: | ' ﬁ&u& ifi
act i(vi ti/?‘?@%rg}%%;ﬁaé@gﬁér%&ﬁncu agtbteﬁ gtﬁb %?i%eff%-fv i n&gé@e‘ﬂﬁ%r]jssﬁfgp ?Heﬁ‘rfjl >
contl&i ni fayrdtnn\ Gélepars (edH, Red®ingtod'sPmavhiEDEaticaltScibreceas)d 8t Edtien,

' neubat | ?{]9906\,1@]3%8 P?Jrl]:)%sﬁ‘lﬁgdéo., 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.



25 were neasured using an el ectrochem | um nescence (ECL)-based i nmunoassay.
AP 40 was identified with anti body pairs TAG &-10 and biotin-W2, while AR
42 was i denaioisesd with TAG &-11 and biotin-4G3. The ECL KiTgusabk/2¥as
measured wusing an ECL-MB instrunment (I1CEN International, Inc.) according
to the manufacturer's instructions. The data presented were the nmeans of
the duplicate 30 or triplicate nmeasuref®nts in each experinment. The
characteristics of (err)-secretase activity described were confirmed using
nore than fivéhecesmmumestofteerinventon maypalsatbieotslivevible 3ubt4tansously.

the range of  BEJaP BeF PRSI R IR st LBRIGTAHR REP ERdMNes 55
39, 41, f5im, %6 phfparafiéh isSdubdiided o s@ﬁabl?ﬂ%ize%%rﬂﬂéoé&océ]ﬁgin% I G50 wi thin
the range of about 0.030 to about 0.535 p 5 Pharmaceuti cal conpositions

can conpfPR@PHate gvanifiies fithe petive apmnadrd, ®8..fasy effeciive. amowmsrto mebisaei ng

phar gaceyid : mﬁ LLions fromthe conpounds described by this
i nveg?i oﬂfé (:}%e'rret, p gl‘rs%mceuti cally acceptable carriers can be either solid

or liquid. SoThe quantityfemivaicompounddh adeitduseobprepabitRirsmagibeneriidb! e
granul es, C(S\gsul (ca;s, c chits and suppositories. The gowders and tablets may
be 10 coRpRPdegddromahaulAdll mg toabayd 1009 g drretarablydtan abeushPedmag

Sui t abl e W 750306 Wm ' ' at e,
magnesi utnqsgithdetgr?ate, b ﬁalol?ec,%%ﬁgar oP %%cilgs@‘ Pa“gfcg?gﬂmrsgn%gggts and
capsul esprederably fosmdatasit 0s@1 ) idcxbaye 260, scddrdibbeo fiies partitular

adm pi stration. Exanples of pharnmaceutically acceptable carriers and

net ﬂu@ds %@plﬁ;&ﬂﬂ@acture for various conpositions may be 15 found in A.

o o) TR o8 BROIGTREE) ¢8I Tl on, (1050,
sol ut i onequiyareats pbire ratient antdhe ssverity of dre esnditibr being freatednt i oned wat er
of sneot BRETEMAEASIEP RreP isos apien B opetoslr steaanbondingee
T shacl 2| PO e o8 IR R BAIMASRA, L7
i ncl@de administeres iarppriions dering 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.



in powder form which may be in conbination with a pharmaceutically
acceptable carrier, such as an inert conpressed gas, e.g. nitrogen. 25

Al so i ncl waeas/oasEssol i d form preparati ons which are intended/tsn2he?3
converted, shortly before use, to liquid form preparations for either oral

or parenteral admnistration. Such liquid fornms include solutions,
suspensi ons and enul sions. The conpo of the invention may al so be
deliverable transdermally. 30 The transdernmal conpositions can take the

form of \MHAES OLAIMERY|S:aer osol s  and/or enul sions and can be included in
a transdermal patch of the matrix or reservoir type as are conventional in
the art for this purpose. WO 03/014075 PCT/ US02/ 24323 -48 The conpounds of
the inventiom may Alcemprrindedfitiefaphgasubcut aneously. Preferably, the
pharmaceutical preparation is in a unit dosage form In such form the
preparation is subdivided into suitably sized unit doses contai ning
appropriate quantities of the active c ound, e.g., an effective anobunt to
achieve 5 the desired purpose. The quaht?ity of active conpound in a unit
dose of preparation may be varied or justed fromabout 0.01 ng to about
1000 ng, preferably from about O bout 750 ng, nore preferably
fromabout 0.01 ng to about(l%lg ; pr@f-Q} ably fromabout 0.01 ng
to about 250 ng, according to the i 10 application. The actual
dosage enpl oyed may be vari ed dependi ng ugon('? hle requi renents of the

pati ent and the severity of the condPtFnCbeing treated. Determi nation of
the gproper dosage reginen for a particuglar situation is within the skill
of the art. For convenience, the total daily dosage may be divided and 15
admi ni st@r2@hprmaeeuticely agoeptagle salt axsolvatetbgiaofuhertit anount and
frequency of m nhs}sr %{})@dq; ntrhe conpounds of the invention and/or the
phar maceuti cal'l’y acceptable szﬁt's thereof will be regulated according to
the judgrment of the g1} endinsgbsiitutédcamh considering such factors as age,

condition and size of _the patient as well as severity of _the synptons being
20 treated. A typi cal(2} ec@r@e’?@@ﬁt%‘é‘? WL%@@P%( n 11’%}'309%%%’
adnmigi stration can (3)  heteroaryl; or

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

(B) R?is selected from:

(1)  alkyl;
15 (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
20 (2) alkyl;
(D) Each R*is independently selected from:
(1) H;or
(2) alkyl
(E) R*is independently selected from:
25 (1)  halogen;
(2) -CFg

(3) -OH;



range from about 0.04 ng/day to about 4000 ng/day, in one to four divided
doses. Wile the present invention has been described in conjunction with
t he speci Wioco3emodi nents set forth above, many alternati veT/vsndizédzeat i ons
and variations thereof 25 will be apparent to those of ordinary skill in
the art. Al such alternatives, nodifjcations and variations are intended
to fall within the spirit and scope of 99 he present invention. WO 03/014075
PCT/ US02/ 24323 -49- WHAT IS CLAIMED I'S: 1. A conpound of the formul a:
(R3)2 R2 (R4) m(1.0%) P-OakylR3A)2 0=s=0 5 Rl or a pharmaceutically
acceptabl e salt or so(g ate &_er_eof, wherein: (A) R is selected from (1)
unsubstituted aryl; ( y ar stbstituted with one or nore (e.g., 1-3) R5
groups; 10 (3) heteroaryl; or (4) heteroaryl substituted with one or nore
(e.g., 1-3) RS groups; (B_R2 is selected from (1) alkyl; 15 (2)
CX(COY: (3) -(CR3)1-B)X(CON: or (4) any of the groups for Rl; (C) Each R3
is i %dependently sel e(% ed -Nl%m (1) H or

(8) -CO.alkyl;
(9) -CONRR’;
(10) -alkylene-NR°R’;
(11) -NR®COalkyl;
10 (12) -NR°COaryl;
(13) -NR°COheteroaryl; or
(14) -NR°CONR®R’;

(F) R®isindependently selected from:

(1)  halogen;
15 (20 -CF;
(3) -OH;
4) -Oalkyl;
(6) -OCF;
(6) -CN;
20 (7)  -NH,;
(8) -CO.alkytl;

(9) -CONR°R’;
(10) alkylene-NR°R’;
(11) -NR°COalkyl;
25 (12) -NR°COaryl;
(13) -NR°COheteroaryl ;
(14) -NR°CONR°R;
(G) Xis selected from:
(1) -0
30 (2) -NH;.
(3)  -N-alkyl; or
(H) Y is selected from:



20 (2) alkyl; (D) Each R3A is independently selected from (1) H or (2)
alkyl; (E) R4 is independently selected from 25 (1) hal ogen; (2) -CF3;
(3) -OH, WO @3nard075 PCT/ US02/ 24323 -50- (4) -Cal kyl; (PCH30834323(6)
-CN, 5 (7) -NH2; (8) -CQal kyl; (9) -CONR6R7; (10) -alkylene-NR6R ;
(11) -NR6CQal kyl; 10 (12) -NR6CCaryl; (13) -NR6COheteroaryl; or (14)
-NR6CONR6R ; (F) R5 is independently sgfected from (1) halogen; 15 (2)
-CF3; (3) -OH (4) -Calkyl; (5) -OCF3; (6) -CN, 20 (7) -NH2; (8)

- C2al kyl;  (9) - CO\IF@@’??; -NRERJ: g#! kyl ene- NR6R7;

(2)  -N(R®)(CH,).NR°R’;
() R® and R’ are independently selected from:

(1) H;
5 (2) alkyl;
(3)  cycloalkyl;
(4) -arylalkyl;
(6) -heteroarylalkyl;
(6)
(R®)
=)
(e
10 (a) - or
(7)
(R%s
(b) ;

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

bound form a heterocycloalkyl group selected from:

,3; (R®), ;f (R?), ;’; (R®),
R9

15 (C) (d) ’ (e) ’ (f)

(R R
~ N/\/ &, A:{ N/\/
N/\/ or K)\N/\/(Rm)’
() k) m L,



(11) -NR6CCal kyl; 25 (12) -NR6CCaryl; (13) -NR6CCheteroaryl ; (14)
-NR6CONR6R ; (G X is selected from (1) -0-; 30 (2) -NH,  (3) -N-alkyl;
or (H Y wowahersed from WD 03/014075 PCT/ US02/ 24323 - PL1/((Shp/2438R6R7; or
(2) -N(R3)(CH2)2-6NR6R7; (1) R6 and R are independently selected from

(1) H 5 (2) alkyl; (3) cycloalkyl; 754) -arylal kyl; (5) -heteroarylal kyl;
-.(6) (R8)r 2h1 N, RO 10 (a) ; or (-A2f{R8), K I/NR9 (b) (J) R6 and R7
taken together with the nitrogen atomto which they are bound form a

het er ocycl oal §§)l gFEaciv R$¢d relepdnticotiy s¢iBBed ftdrd) (1) GR8);ror(Batkyl N~/ N1 N
substituted with 1 to 4 hydroxy groups;
(L) Each R®is independently selected from:
. (1 H
5 (2) alkyl
(3)  alkyl substituted with 1 to 4 hydroxy groups;
(4) cycloalkyt;
(6)  cycloalkyl substituted with 1 to 4 hydroxy groups;
(6) -arylalkyl;
10 (7)  -heteroarylalkyl;

(8) -COOalkyl; or
(9)  any of the groups for R";

(M) Each R" is independently selected from:

(1) H;or
15 (2) alkyl;
(N) mis0Oto3,andnis 0to 3, such that m+nis 1, 2, 3 or4,
(O) pisOto4;
(P) risOto4;
(Q) sis0to3;and
20 (R)  with the proviso that compounds of formula 1.0 do not include:



Nv ON Rs 15 (c)

gr oups;
(3) al kyl
cycl oal kyl
- het er oaryl al kyl ;

R10 is independently selected from
3, and nis 0 to 3,
(Q sisO0Oto 3

is 0 to 4;
formula 1.0 do not

(d)
(g9) (h) WO 03/014075 PCT/ US02/ 24323
sel ect ed wooosvo14ay al kyl ;
(L) Each R9 is independently selected from
substituted wth 1 to 4 hydrox
substituted with 1 to 4 hyd

M (R8)r (R8)r NA (RLO)r N (R10)r NHS or N
-52 (K) Each R8 is independently
substituted w th PaToUsh2hyais oxy

(1) H 5 (2) alkyl;
groups; (4) cycloal kyl; (5)
groups; (6) -arylalkyl; 10 (7)
or (9) any of the groups for R; (M Each
(1) H or 15 (2) alkyl; (NN mis O to
ks 1, 2, 3or 4, (0) pis Oto 4; (P r
20 GR) with the proviso that conpounds of

(e)
or (2) alkyl

(8) -COCal kyl ;

such t hat n

U

i ncl ude:

, and
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|\ _(0/ WeN301075 (1. OF) cl and WO 03/ 014075 PCT/ US02/ 24323/US03443250 S, O |
OC (1.00

0/ O (1.0B) cl WO 03/014075 PCT/ US02/ 24323 -
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~ 2. The compound of Claim 1 wherein:
(A) R'is aryl substituted with one or more R® groups;
5 (B) nisOor1andmis1or2 suchthat m+nis 2;
(C) pis0or1,andwhenpis1R*is halo; and
(D) R%is -X(CO)Y or -(CR?,)),,X(CO)Y.

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

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

or more halo atoms.

15
5. The compound of Claim 1 wherein:
(A) R'is aryl substituted with one or more R°® groups;
(B) nisOor1andmis1or2 such that m+nis 2;
(C) pis0or1,andwhenpis1R*is halo;
20 (D) RZis -X(CO)Y or -(CR%),.X(CO)Y;

(E) XisO;

(F) Yis-NR°R"; and

(G) R®andR’ are independently selected from: H, methyl, ethyl
~-(C5-Cs)cycloalkyl, -aryl(C,-Cg)alkyl, 4-pyridylmethyl,



2. The conpound of Claim1l wherein: (A) Rl is aryl substituted with one or
nore RS groups; 5 (B) nis O or 1 and mis 1 or 2 such that mn is 2; (O
pis 0 orwhosaneh7dhen p is 1 R4 is halo; and (D) R2 is -XaOySr204323
-(CR32) 1-4X(CO Y. 3. The conpound of Claim2 wherein: 10 (A) Rl is phenyl
substituted with one or nore RS groups..and (B) nis O and mis 2; 4. The
conmpound of Caim3 wherein R is phen?? substituted with one or nore halo
atons. 15 5. The conpound of Clalml wherein: (A) R is aryl substituted

with one or nore R5 groups; (B) n(Réi Oor 1 and mis gr 2 such that men
is 2, (Q pis Oor 1, and 1 RAish ; %B)Rle-X(CO)Yor
-(CR32)1-4X(COY; (B Xs ) 3{|s - N6 R7; _R6 and R7 are

i ndependently selected fro tNaylg, et hyl ) cycl oal kyl ,

-aryl (Cl1-C6) al kyl, 4-pyridyl msth 03/ 014075 P {( S02/ 24323 -55 (R8)r
(R8), or KKINRO N Rs (a) (b) 4P (H Rs and R ta¥8n toge®her with the

Cel coted from  (RB (rE) PCeS) PRORATFeRF B AE bR B Ry, -

(c) ' (dpré bbend ford h heterocycloalkyl group selected from:

A .

(c) (d) (f) ’

;rg’ (R®), Aﬁf /(R")r
10 \N/\
L\V;l\ /fy}R " L\vgl\ (R"),
N or N
) 1 m LD

6. The compound of Claim 5 wherein:
(A) R'is phenyl substituted with one or more R°® groups;
10 (B) nis0and mis 2 such that m+n is 2;
(C) said group
(R®)

(a)
is a group of the formula:
er (R%),
N\Rg
(a1) and

15 (D)  said group



5 (R8)r (R8)r \N~/ (Rlo) N r NCI or M (R10)r (g) (h) Nom 6. The
conpound of Claimb5 wherein: (A) RL is phenyl substituted with one or

R5 groupswo@®14B¥ n is 0 and mis 2 such that mtn is 2;

(RB)T

(D) said group WD 03/014075 PCT/ US02/ 2 3 -56 (R8), CN-RO (b) is
group of the formula: CR$)S NRs (bl 7. .The conpound of Claim§6
wherein R is phenyl substituted with one or nore halo atons. 8. The

conpound of Claim1 selected froma final conpdifid of

10

15

20

25

r /N—Rg
L/
(b)
is a group of the formula:
;f (R%)s
\gﬂ —RO
(b1)
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.
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

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 acceptable carrier.

12. A method of inhibiting gamma-secretase in a patient in need of such
treatment comprising administering to said patient an effective amount of a

compound of Claim 1.

13. A method of treating neurodegenerative diseases in a patient in need
of such treatment comprising administering to said patient an effective amount of a

compound of Claim 1. ‘

nore

(PFOT/8RR/MA4328 OUP
rl1 NRO (a) is a group of the formula: (R8)r N, RO (al) and

15
a

Exanples 1 to 100.



10 9. The conpound of Claim1l selected froma final conpound of Exanples
35, 39, 41, 43, 56, 58, 59, 61, 7Q 70A, 77, 78, 98, 99 or 100. 10. A

phar maceuwioc@lo1eosposi ti on conpri sing at | east one conpourrtTofs0228261 ai m 1
and at | east one pharnaceutically acceptable carrier. 11. A pharnmaceuti cal
conposition conprising at |east one conpound of Claim9 and at |east one
pharmaceutically acceptable carrier. 20672. A method of inhibiting
gamma-secretase in a patient in need of such treatnment conprising

adm nistering to said patient an effective amount of a conpound of Caim
1. 13. A nethod of treating neurodegenerative diseases in a patient in need
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Al zheYner's disease in a patient in need of such treatnment conprising
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treatment comprising administering to said patient an effective amount of a

compound of Claim 1.



