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- *159159* SUBSTI TUTED PHENYLSULFONAM DE | NH_BIL TORS OF

BETA AMYLO D PRODUCTI ON CROSS- REFERENCE TO RELATED
APPLI CATIONS 5 This application clainms the mm‘mmwmmmm"“l
US Patent Application No. 60/387,690, file

2002, which is incorporated by reference hereingsosos
BACKGROUND OF THE I NVENTION This invention relates to

F*rlmr_eetﬁ@we LﬁtﬂeAmbeh HIBIEORSABEFBERR AMYLOID

ol d production and have ut| ty In the treatnent
FU:RODILZHEIQNH s disease. Alzheiner's Disease (AD) is
the nost common form of denentia (loss of nenory) in
the elderly. The nmin pathol ogical |esions of AD found

in the br &IFHOS@OIREFEIRENCEXICDGRE_A'DEBTAP'IEEF@\T@I\IS
bet a arTyI0|d protein in the form of ues and

a Pgl opus #nplisatten; claims dlg bamehy Ofrié% P @'ﬁgbfixpﬁlcaﬁwtl Nangf)/&87,690,
I I e all ro el n.
ik AP 39N it Y RO DIBREONG! FALES rf Br DL &1

anyloid levels in the brai n not onIy precede tau
pat hol ogy but also correlate wt gﬁ itive decline.

Furt her sugges%@%@t@ﬁgﬁ%mvﬁ T1QBk 5 arryl oi d
i ARy;d ﬁ"&@xﬁfon réltafég k& SmAPUB IR IR rpﬁ@ﬁd?%&% bRt @

anylo IS toxic to neurons I n ce ure has a
atitloid peodvatioredifddive atilityamilie/treafiherst of Udgjesher’ diat¢ase.

d b | 0i,d..20 | evel .
et el mer SRRk DG oy Pomed et Semensalgs of
tABbr9) fh B OAEILS) TR HATNARRIJBH NsionSbof AD klnd f1 BT1bbn

aci d” pepti des and roduced froma er precursor
cpns:ste:f wX‘c@aellelar émmsxts tmt@@mlgtdrprptf:m 1@|the gqmmmf plagues dnal

t [ a of t r ot ea eta
BERPER ot it Bl HeploRr R ERAGS AERRL 088 8T
Hli'@&/xgh@@ﬂﬁry@dtéd tal) phﬁant Reg@id e{uldféndélliaai'dv@ml&d tHat ARPatkdBdta
e 0 n over uctio 0 ei.t her .t ot.al .
SO eD 00 (Gt O o< Bty P E e with
C%Ehlﬁ% ﬁ@élﬁ‘le' ¥ %@r@hgé@éﬁﬁ@@ EdRASve BRABE BetahIORPWAB, recent
Syn rone possess an extra chronosone that contains

smdeesg@ne shdvat thetrrpgtiestedpptaanyleit ustokmte netrons irectlitvaitare

nvarlab devel ater
PTafs FruPiRid R ch Bl P rhis R B BBl el paytoie
16t 1dla Hidblé thetapbiitio@rabel dor tBQtrazmvHeﬁt @rmoduct | on and
in the prevention and treatnment of

Di sedi&a amyloid prpfejn is comppsefmaiply|of |38 iq 62 qur}q fmld peptides and

is GRAR0AT rotio{YAER: drboultd oM S o e ARRE Choteif (APP) by

th secjaentiah ad:tlmhezf tlakeprioteasds |’ogtatandegapm1a seotetage. Although rare, cases
cﬁhegrlw lox?s%lt ! ave eGenCa(.) X Iadto agggetlrgnn%ttat?ornls & AtPt% that lead to an

overproduction of either total beta amyloid protein or its more aggregation-prone 42

amino acid isoform. Furthermore, people with Down’s Syndrome possess an extra
chromosome that contains the gene that encodes APP and thus have elevated beta
amyloid levels and invariably develop AD later iﬁ life.

There continues to be a need for compositions useful in inhibiting beta

amyloid production and in the prevention and treatment of Alzheimer’s Disease.
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beta anyloid levels in the patient. 5 In another
aspect, a nethod of |lowering beta anyloid levels is
provi ded which includes delivering to a patient a
compound of formula l: RZ RR OR6 RB3 S~ N--/T OR7
RB R7 -0- RARS | In a further aspect, a nethod of
preventing or treating Al zheiner's disease is provided
whi ch i ncl udes dSIUMMvNFﬁgOf-'OTHEﬂBNE‘MION{ conpound of
formula I: N/~ OR/ R8 R4

@) T
R5 10mone P%P%ta %ﬁ%q@gfrlo‘agr&&heta ayloibisuela isgrovigedhphish
NS RIPGHED o NGRS e AR Fodnpouti ol nfOofor he
tetavpoyind lovels orthepatidnb i s provi ded, wherein formula Ib

s s 2In Ia?lotll?xér gs;'?ec a x%%th%d o}-lowering beta amyloid levels is provided which

includes delivering to a patient a compound of formula I:

Sl
—N
R S
3 > R7<R
o) 7 8
Re  Rs
I

In a further aspect, a method of preventing or treating Alzheimer’s disease is

provided which includes delivering to a patient, a compound of formula I

o Re
el
R Shee
: I =7 R
0) 7 8
R4 Rs
10 I
In yet another aspect, a compound of formula Ia is provided, wherein formula
Ia is:
Ry Ry
ofe
I
—~N
R S
: ] \<R
O 8
Rs Rs
Ia
15 In a further aspect, a compound of formula Ib is provided, wherein formula Ib

is:
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R3SNJ~ 3R/ SBU R4 RS Ib Oher aspects and
advant ages of the present invention are descri bed
further in the follow ng detail ed description of the
preferred enbodi nents thereof. 5 DETAI LED DESCRI PTI ON
OF THE | NVENTI ON The present invention provides
nmet hods of nonitoring beta anyloid production in
patients at risk for, Rar si#fering from AD and ot her
di seases resulting fromel evét | eyel s of beta
anyloid protein ingthe n. IThe esent invention

. R S .
al so provides nethods & overi ng-hetg, anyloid | evel s
10 whi ch includes deli g Po a’patient a
phar maceuti cal | y accepuabl eRsanount of a conpound of
the invention and nonitoring the |evels of
beta-anyloid in the patient By the term"patient" as
used herein is meant to describe a mammal which has

been Qthergspecssandsadyaniperg of the rregent inventicss arp descrigedivather in
_ o : . . ;
BB PadiR SaMbh S Pl b aRa TR ok Ol

patient is a 15 human, donestic aninmal, including

e urman DEAL BT REScsE I IahSOs, BTe Bk ER BN o Y
. . i ’ d
{1 R et OlrioR AR Bl s O AHIRER o B Aa 2"

veterinary conditions. term™ i ng
pasductioninl eatiehts"at aisk fos ot shffesngfros, Adamtd dtherdidsasds besulting

decr easi or i.nhibiting beta.anyloi.d production in a
fiogk FlEpied Jevels ot BFlp SBWIREREENGRGE B0can be 11 eat ed by
| overfipRGr&RhEindEtioRiatso Rk SHYES h&olid o BoRaflihERta #Floid levels
i ncl ude Al zheimer's Di sease, denentia, Down's
v@yeiinolwdes deltvening tb @ pajient & pharimapeniticaliinaceeptablgagrount of a

t her used..herejn, .the term "nreyention”. .. .
BirdSirhofe MRRINTRR Boplcta B veRoT B qrbid in thg patent
pat i @ytthehanitgatiaeeas iwde hietefin Bdnsuint to descrilse @ihamintk whith has
a c&gdi ti gn éS resul ti ng &rom el evated | evel s of beta
bger, (1BRASEF 8% BRYING P I ALrifir Gfi e Vingme 9A MaER L thgfondiens for
WHUPmBESH S BEHAS &ilyid Byd1B & RBfmIer PRASELIDThe ¥ilent is o
presented any synptons thereot. 3 |I. Conp0sitfons of
hirivan| doneestic eaninal, inclediegioaninesand, felilgs, prlesstotk amd/mate on

p?erfxe)r\e/il) yelg 2 Fona” gs,%}fle cfo(r)r{p%ltjllngs ellr:e use%zll 1%% trgatr%(sent and/or

prevention of a number of human and veterinary conditions.

By the term “lowering beta amyloid levels” as used herein is meant to describe
decreasing or inhibiting beta amyloid production in a patient. A variety of conditions
can be treated by lowering beta amyloid production in a patient and include
Alzheimer’s Disease, dementia, Down’s Syndrome, and mild cognitive impairment,
among others.

As used herein, the term “prevention” encompasses precluding the onset of
symptoms in a patient who has been identified with or is at risk for a condition
resulting from elevated levels of beta amyloid protein in the brain. The patient may
not have been diagnosed with the same or have not yet presented any symptoms
thereof.
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RS NT 31l O~RT RBe _ O RAR | werein: 5
Rl is selected fromthe group consisting of H,

hal ogen, and 0; R2 is selected fromthe group

consi sting of H halogen, and N=N, R3 is selected
fromthe group consisting of H and halogen; R4 is

sel ected fromthe group consisting of H hal ogen,

lL.am n@Compdsitiemé oRbeilavesticict ed from t he group

consi sting of H, halogen, nethoxy, nmethyl, and 10 O;
or Rin gRgicmbedimenty Hig Aresenmveripnsovides qRmpeHadsef fapsula I
fused to forma carbong, basgd, naphthalene ring with
t he benzene ring; R6 is\selfectedR§romthe group

consi sting of H, Iomer/ﬂ ?Fo r al kenyl, 3- 15
phenyl - 2- propyn- | - yis SubspNt ut ed benzyl, CH2
cycl oal kyl, CH2-2-furan 23GH3 Rsand ( CH2) 2NHBOC
R7 is selected fromt :4gro§§ consi sting of H, |ower
al kyl, and cycloalkyl; "R8 IS selected fromthe group
consi sting of |ower alkyl, sybstituted al kyl,
cycl oal kyl, phenyl, substituted phenyl, benzyl,
wheRsd: tuted benzyl, CH2 cycloal kyl, 20 CH2-3-indol e,
CH(| ower al kyl)-2-furan, CH(Iower

al ky Ry is1sqleaté¢tbixgrp ithengrioup cpisistingof &, kglogempheh( , and

CH( ~4- SCH3- phenyl : or R7.and re fused to forma
ont o PRI LR kg B eoffistag of B BhBerb BRER ' B
R9 amy ifRsdlecidcEfréth e giB8p tonsidtiagdf R mditalcgeh;ect ed from
the group consisting of lower alkyl, CF3, 5 |ower

al kemylis sqleqted from mlaﬁs&rptlnt:@wsamg@ﬁh halpgse amand, yrd N=N;

cycl %ligyélectéi@&{u itﬁeuérggp consisting of H, halogen, methoxy, methyl, and
O;

or

Ry and Ry; R; and Rs; R4 and Rs; or R3 and R, are fused to form a carbon-
based, naphthalene ring with the benzene ring;

R is selected from the group consisting of H, lower alkyl, lower alkenyl, 3-
phenyl-2-propyn-1-yl, benzyl, substituted benzyl, CH, cycloalkyl, CH,-2-furan,
(CH,),SCHj3, and (CH,),NHBOC;

Ry is selected from the group consisting of H, lower alkyl, and cycloalkyl;

Rg is selected from the group consisting of lower alkyl, substituted alkyl,
cycloalkyl, phenyl, substituted phenyl, benzyl, substituted benzyl, CH; cycloalkyl,
CH,-3-indole, CH(lower alkyl)-2-furan, CH(lower alkyl)-4-methoxyphenyl,
CH(lower alkyl) phenyl, and CH(OH)-4-SCHjs-phenyl; or

R7 and Rg are fused to form a saturated carbon-based ring;
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phenyl, 1-naphthyl, and CH2CH2-1, 3-di oxol ane; or RO
and Rio are independently selected fromthe group
consi sting of |lower alkyl, |lower alkenyl, phenyl,
4-substi tut ed- phenyl, and 1-naphthyl; 10 wherein: (i)
when R5 is a nmethoxy; R2 is halogen and R, R3, and R4
are H (ii) when R5 is a nethyl; R is hal ogen and
R2, RBis and R4 are H (iii) when R4 is an am no; R3

is halogen and R, R2, and R5 are H, (iv) when R2 is
N=N and R is O; Hi s bound to forma 15

het erocyclic ring; gwblen |s N=N and R5 is 0; R4
is bound to R5 toU f Rg]a erdtyclic ring; and (vi)
at |least one of R, , R3, R4, and R5 is hal ogen

unless R and R2; R2 and R3; R4 and R5; or R3 and R4
are beSeeldR@arfeQ{mra car bon- based, napht hal ene 20 ring
with the benzene rin phar maceut.i cal |

accepgtedpHeangddp is qucg?écfrqm the grgun eansistipg Of)IPMF algyL, CFs,
|

1 Rl A A LS BRI e ORI e

phbeylein: Rl is sel ected frlognct 23 ?ggumpt ﬁgnngfjl ng of

%Wﬁ%’?’%ac&?%%fh%\‘ﬁéﬁ‘@%m;ﬁd N=N;, R3is sgl ec?ed

fromgngad puR Lﬁ&;é]ﬁhc?én'tl%el@éte&"ﬁ%&d&xg g&&g%n?&:@%fhéwer

sel ected fromt group”consi stin ogen,

adlpil flowenalleny; pheRd, 4-substitused-plenft, cami i frephthgtyp

consi Skéel nlg of H, hal ogen, nethoxy, nethyl, and O; R6
is sef d fromthe group consisting of H, | ower

SUDLL | UL 68 oo e DAl B AR R Ry MR b H
( CH2) 2SCHEH) anaviery)is nuBUDL; Rasxs.hglogem ot Bel Ry ah Reage H;
group conshsting, A s BE 8RY¥o; B, $OERERY%hd B SR;, BHE ¥l wre 11,

(iv)  when R, is N=Nand R, is O; R; is bound to R; to form a
heterocyclic ring;

v) when R4 is N=N and R;s is O; R4 is bound to Rs to form a
heterocyclic ring; and

(vi)  atleast one of R}, Ry, Rs3, R4, and R; is halogen unless R; and
R2; R, and R3; R4 and Rs; or R3 and Ry are fused to form a carbon-based, naphthalene
ring with the benzene ring; _
or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof.

In another embodiment, the compound is of formula Ia:

Rz Ry
0™
—N
R S
3 if \<R
0 8
Rs Rs
Ia
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n-butyl, t-butyl, substituted butyl, optionally
substituted hexyl, optionally substituted heptyl,
cycl oal kyl , CH2 cycl oal kyl, CH(I ower al kyl)-2-furan,
CH(!l ower al kyl)-4- met hoxyphenyl, CH(Iower alkyl)
phenyl, CH(OH) - 4- SCH3- phenyl, and (CH2)2-S- 15 | ower
alkyl; Tis OHO Rs or RIO R9 and R10 are H, or 20
WRertin: H and R10 is selected fromthe group consisting
of | awer | oner al kenyl, nethyl-substituted

al kenf s 536%91 frgmithe ?TOUPGPBSIStH%fd‘éIH@WgCdeﬁ,l t ut ed
ohemsjs JIBaRI M e B0, CHRGH R ot il A A1,
consiRatis ngjeced fromethe gmluk wbnsistmgeif Pabxkielmlbgenphenyl
S R B R e Lo
g; e II%S is gﬂgat%%'ﬁ'g@ et% Hglloﬁ?l | fli%?gt% I-Eilaio eg 2111 il b?l%%gl, and

G),s haI ogen and Rl, R2, and R5 are H, (iv) when R2 is

sboundto oform 30
het er ER%IF%SC} gﬂ@‘%% gy © ﬁmﬁéi’%% HW‘N aélﬁ’él payer alkenyl,
Fbhdngl-Dedpint 10y1R531I291 E@tshhaed ﬂ;@&ﬂr @q{é“c&bl%aﬁc&ln @Hz 30fhran,
one of nore of R to R5 is a halogen; of
(b&‘h%ﬁﬁ&tﬁﬁ%@ﬁziﬂ&%@@l able salt, netabolite, hydr ate,

0 DI HISh S ob Bofl BRL I B, 4
Ruthid t-big, BhbstitutydBiitl, Bptionally substituted hexyl, optionally substituted
heptyl, cycloalkyl, CH; cycloalkyl, CH(lower alkyl)-2-furan, CH(lower alkyl)-4-
methoxyphenyl, CH(lower alkyl) phenyl, CH(OH)-4-SCHs-phenyl, and (CH,),-S-
lower alkyl;

Tis

OH 0]
,_,JJ< Re or 'f/“\
H

R1o

Ry and Rg are H; or
Ry is H and Ry is selected from the group consisting of lower alkyl, lower
alkenyl, methyl-substituted alkenyl, lower alkynyl, CFs3, cycloalkyl, substituted
phenyl, 1-naphthyl, and CH,CH,-1,3-dioxolane; or |
Ry and R are independently selected from the group consisting of lower
alkyl, lower alkenyl, phenyl, 4-substituted-phenyl, and 1-naphthyl;
wherein:
1) when Rs is a methoxy; R; is halogen and Ry, R3, and Ry are H;
(ii) when Rs is a methyl; R; is halogen and R,, R3, and Ry are H;
(iif) ~ when R4 is an amino; R3 is halogen and R, R,, and R are H;
(iv)  when R, is N=N and R; is O; R, is bound to R, to form a

heterocyclic ring;



R, is selected fromthe group consisting of H,

hal ogen, and 0; R2 is selected fromthe group

consi sting of H halogen, and N=N;, 10 R3 is sel ected
fromthe group consisting of H and halogen; R4 is

sel ected fromthe group consisting of H, halogen,

am no, and N=N;, R5 is selected fromthe group

consi sti ngvpf Hyhdnat,Ogai=N st RP¥YO; RES Bydnd 18R to GrnP4
Rl and R2 or R4 and R5 are fused to forma
heterosgplipaagndynsat urated ring; 15 R6 is sel ect ed

f th I kyl, |
al Koyl 30ph ST R BOR Pl Kis wBR® bt tut ed

dephyimacehiicatly abaptabld saltCiigtaBolfite) laydirate, (@Iﬂﬁ)&@}&eoﬁnd
(CHQ)ZN BOC R7 |s selected fron1the group consi sting
5 of HmI eRbdne GempRindys of fopulad” se| ect ed
fromt he gr oup conS| st Rhg oh benzyl and substituted
benzyl; 20 Tis OH O =8k oy 8K RIO H R9 and R o
are H or RO is H and

skl 7Z<Ffron1the gr oup
consi sting of | owerRarT T al kenyl

nmet hyl - substitut ed al kepy= , Rowdts al kynyl ,
cycl oal kyl , substituted, thBy 1- napht hyl , and
CH2CH2- 1, 3- di oxol ane; or 7 and R10 are

i ndependently sel ected fron1&he group consi sting of

| oner al kyl, |ower al kenyl, *phenyl,

vhesalst i t ut ed- phenyl, and 1-naphthyl; wherein: (i)
when R5 is a nmethoxy; R2 is halogen and Rl, R3, and R4
ar e M1 isselested frpmehe a@ups;oeslﬁmgm%H hRipeps andQsgen and

R3 is
haI o% is @&gct%fré@ygrng\b%&ér e%&f%ﬁ IV ‘@H]\lilhalgﬁnrN[L ’i's N=N
10 and FRI; i6 SelectecRﬂoinSthbgmnﬁ cbasiffingtod H @idhatogehet er ocyclic

ring; s NENand R5 is._0Q; R4 is bound_ to
R5 t&%rla F‘F}F%Ee ?emﬂ%f 8%‘8;?811%1%1% A gL baloger ¢mingy gad B N;

nor e 10fis kdietted Rem the roid 888 Ringdr 1 hﬁi@)@étﬂ%&%ﬁgﬁy‘:ﬂeﬁﬁll and

acceptable salt, netabolite, hydrate, or prodrug
Qiwreof. In yet anot her enbodi nent, the conpound is

of f (i{lr‘%ldekzl ok%:R4 and Rs are fused to form a carbon-based, unsaturated ring;
15 Rg is selected from the group consisting of H, lower alkyl, lower alkenyl, 3-
phenyl-2-propyn-1-yl, benzyl, substituted benzyl, CH; cycloalkyl, CH,-2-furan,
(CH;);SCH3, and (CH,),NHBOC;
Ry is selected from the group consisting of H, lower alkyl, and cycloalkyl;
Rj is selected from the group consisting of benzyl and substituted benzyl;
20 Tis

OH @]
'J_,J< Rg or I/“\
H

R1o

Ry and Ryg are H; or
Ry is H and Ry is selected from the group consisting of lower alkyl, lower
25  alkenyl, methyl-substituted alkenyl, CF3, lower alkynyl, cycloalkyl, substituted
phenyl, 1-naphthyl, and CH,CH,-1,3-dioxolane; or

7
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R RRORBRIS ,<T R sBu -0-0 451b 15
wherein: Rl is selected fromthe group consisting of

H, hal ogen, and 0; R2 is selected fromthe group

consi sting of H halogen, and N=EN;, R3 is selected from
t he group consisting of H bromne, fluorine, and
iodine; R4 is selected fromthe group consisting of

H  hel agery, a?émnaépenaaﬂlyl\&émctea%&ﬂiesgr&@ &ﬁﬁ@%% mmvtehe

group cons) st i ng of H, "hal ogen, nethoxy, nethy and
albyl IRever slkemytlepiteay, ﬁfsghsttthted@hgué a@drlsrh@hthy@, of H
| oner aIkyI | oner al kenyl, 3- phenyl -2-propyn-1-yl,
benZ$e M hst i t ut ed benzyl, CH2 cycl oal kyl ,
G- 2-f urgn, R 28GHRthany] R,GHRAI3 BERR 2R, RS are H:
rom

sel ect ed the group consistin ower al kyl,

and cycl 0@ kyI whergRisjasmeiyloR: F&hag@gepaagl B2, 1?29 apthBs REGTL;
are H or h%/}lve ﬁ]alasja?mhﬁ s ﬁﬁlﬁgﬁ% z{%{dqin anquﬂ-ueﬁ’e H;

consi st n&g ¢

net hyl - su@s)t i twh@ng{sk{e#NIand QF:BS o] Ry\srbo&hckwﬂ’ll to form a
cycl oal kyl, substituted phenyl, 1-naphthyl, and

hetPe¥hc Ting; di oxol ane: or RO and R10 are independently
sel ect ed om L [ OpoO
{a‘{)\yl &/H enyﬁ%@:‘ﬁ%ﬂ%gﬁ?é@ fs v oRsa{oZtXJma

| oner al k ut ed- hen \

helerﬂa)nﬂnbhbdg,ajm']erel n: 10 (i) when R5 |s a nmet hoxy; R2
i's hangenande d are H (ii) when Rs is
a net hyl ; VR1 |%nel‘%¥lf6@f€ﬁ?%16§ézls 72l0%hy R4 are H

orld %ﬂa}ém Bcﬁ’ﬂ' dc%e;ﬁ‘éfbl@ gﬁlf‘ ‘i’hetﬁ%h‘teS h%ﬁﬁ@%r@&?ﬁg?;er&o?zl .

0 anih ﬁzamthazbmt@dbwm,dhc oommmtdrls pbformufadbm a
het erocyclic ring; ang2 R,

ﬁ??ﬁ T
—N
R S
? I R7<sBu
o) 7
R« Rs
b

wherein:

R, is selected from the group consisting of H, halogen, and O;

R is selected from the group consisting of H, halogen, and N=N;

Rj is selected from the group consisting of H, bromine, fluorine, and iodine;

R4 is selected from the group consisting of H, halogen, amino, and N=N;

Rs is selected from the group consisting of H, halogen, methoxy, methyl, and
0;

R is selected from the group consisting of H, lower alkyl, lower alkenyl, 3-
phenyl-2-propyn-1-yl, benzyl, substituted benzyl, CH, cycloalkyl, CH,-2-furan,
(CH,),SCHj3, and (CH,),NHBOC;

Ry is selected from the group consisting of H, lower alkyl, and cycloalkyl,



15 (v) one or nore of RL to R5 is a halogen; or a
phar maceutically acceptable salt, netabolite, hydrate,

or prodrug thereof. |In a further enbodi nent, the
compound is of formulal: RR R ORe R3IHN-T It
O RTRBRARS | wherein: 20 Rl is selected fromthe

group consisting of H, halogen, and 0; R2 is selected
fromgtijge group consisting of H, hal ogen, and N=N, R3
is selected fromthe group consisting of H and

hal ogen; R4 is selectgg fromt heogr oup consisting of
H, hal ogen, am no, JiD\EN R5 sel ected fromthe

group consi sting of a offen, t hoxy, methyl, and
25 0; 9 R6 is selected Rygomthe grd‘bp consi sting of H,
| ower al kyl, |ower al kenyl, 3- phenyl-2-propyn- | -yl,
benz%\g subst i t ut ed benzyl, CH2 cycl oal kyl ,

e o are FB19p) 2SCHB, and (CH2) 2NHBOC; R7 is

| |
oyer Rt 8RS RE U RoSPAZ R Ip Rl B ik By
5 abo‘enjdymleﬂﬁrl-kwdsntméaﬁmyényl THislowetiilRghyl pdyeIbplkyl, Ghlstituted

g Qroal Kk CH(I Qwer aI kyI) 2-furan, CH(Il ower
PRFNRAI by napnhst ey e er 1,3 d@%@laéw al kyl) phenyl, and

CH( OH), 2fld ﬁ%e ﬁ’zﬁH%Bé’Adenﬂ_y a@’f&%tﬁg@@) ecx%sgéﬂ]g of Pov{%%

and RFO are H, or rom
alyly Upveraalisingt, |phg1yd),f4-$ubmnmte&ﬂph¢hyl, armabnaptahfeny| |

met hg‘l' -substituted al kenyl, |ower al kenyl, CF3,
cycl at’le 1 substituted phenyl, 1- napht hyl, and

10 CH2CH2- 1, $ydi oxMeARE is #Methoxy; R, is halogen and Ry, Ry, and Ry are H;
(i)  when Rs is a methyl; R, is halogen and Ry, R3, and Ry are H;
(iii)  when R4 is an amino; Rj; is halogen and Ry, Rs, and Rs are H;
(iv)  when Ry or Ry is N=N; R, or Rs is O and R; or R4 is bound to
R} or Rs to form a heterocyclic ring; and
15 (v) one or more of R, to Rs is a halogen;
or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof.

In a further embodiment, the compound is of formula I:

R R
2 1 Re
PN |
Rs et
3 R? Re
I
wherein:
20 R, is selected from the group consisting of H, halogen, and O;

R; is selected from the group consisting of H, halogen, and N=N;

R; is selected from the group consisting of H and halogen;

R4 is selected from the group consisting of H, halogen, amino, and N=N;

Rs is selected from the group consisting of H, halogen, methoxy, methyl, and
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15 R9 and RI O are independently selected fromthe
group consisting of lower alkyl, |ower alkenyl,

phenyl , 4-substituted-phenyl, and 1-naphthyl; wherein:
(i) when R5 is a nmethoxy; R2 is halogen and R, R3,

and R4 are H (ii) when R5 is a nmethyl; R is hal ogen
and R2, R3, and R4 are H, 20 (iii) when R4 is an

am nR; is%%lécﬁedrﬁﬂrﬁ’ﬂfé:%r o%klstl of ENGwRPa er -
when 6R2 is N=N and éﬁlﬂc 0, ﬁg s _bound prld_‘b aﬂdeg%lm3
bpny}w%tpé@m@yblyl bewhgubsalﬁﬁeq bqnzxxh QHszchoglkbd; l@HanBﬁR@,u s

o forma heterocyclic ring; and
( 2)fpsdc};b’one orz)l'"mr C§ to R5 is a halogen; or a
phar Reteseldctd! ftom &mm;ﬁbinelsﬁﬂg bf Lot alkol dridesycloxittyiat e,
thereof. 10 In yet a further enbadi nent,

d
? Lepégw%gfﬁ% |f§0r%ﬁher359m0alswstmg recyrioafsyhehrnyl subsitufed
|
phchyl RS cloal®y K Evetacyy MAERE i Bhed Mg Sk Ekpheny,

Citgloswet el&yb@hﬁnﬁmmr@{@mpﬁsm{w}shymg of H, hal ogen,
and E:Frl:l R3 is selected fromthe group consisting of
alo

H an gen; R4 is selected fromthe group

consi sting of H, hal ogenR, am' no, @nd N=N; R5 is

sel ected fromthe grou ést of H, hal ogen,

nmet hoxy, nethyl, and To Or d R2; R2 and RS;
R4 and R5; or R3 and R4 '?rroe fused to form a carbon-
based, naphthalene ring with the benzene ring; R6 is
sel ected fromthe group consisting of H, |ower alkyl,
| oweRy ahdkRiydre H3-or phenyl - 2- propyn-1-yl, benzyl,

substituted gﬁnzyl cycl oal kyl , CH2 2-furan,
( CHeRe iscliand Rneisseieglyd e ZrPMpjconsigingq é@wfrraéﬁililﬁé’ef
U En SRR Bl Sl | BRI o, DS S SRtk

plegnyl, datappthyl,ind @ﬂ;cmdb%ﬂlopcgtaed, or
R and R are independently selected from the group consisting of lower
alkyl, lower alkenyl, phenyl, 4-substituted-phenyl, and 1-naphthyl;
wherein:
) when Rs is a methoxy; R; is halogen and R, R3, and R4 are H;
(ii) when Rj is a methyl; R, is halogen and R;, R3, and R4 are H;
(iii)  when R4 is an amino; Rj is halogen and R, Ry, and Rs are H;
(iv) whenR;isN=N and R, is O; R; is bound to R; to form a
heterocyclic ring; and
V) when R4 is N=N and Rs is O; R4 is bound to Rs to form a
heterocyclic ring; and
(vi)  one or more of R; to Rs is a halogen;

or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof.

10
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phenyl , benzyl, substituted benzyl, CH2 cycl oal kyl,
CH(I ower al kyl)-2-furan, CH(Il ower

al kyl ) - 4- met hoxyphenyl, CH(l ower al kyl) phenyl, and
CH(OH) - 4- SCH3- 20 phenyl; or R7 and R8 are fused to
forma saturated carbon-based ring; Tis OH 25
wherein: 11 (i) when R5 is a nethoxy; R2 is hal ogen
and Rd yeRBfurtetediodihentthe cophu¥d BB Binduga B et hyl ;

Rl is halogen and R2, R3, and R4 are H (iii) when R4
is an am no; R3 is hal 8yen 2nd , and R5 are H,

(iv) when R2 is N=N andR&i ;1&22 its bound to R1L to
forma 5 heterocyclpy @ - R4 is N=N and R5
is 0; R4 is bound to R

forlmaR h erocycllc ring;
(vi) when each of RL, B2, R4, ®5, and'R6 is H R3 is

hal ogen, and R7 is H R¢ henRRS is C5 to C8 alkyl or R7
and R8 are fused to forma saturated carbon-based 10
ring; (vii) when each of R3, IR4, R5, R6, and R7 is H
\ﬁgg.Rl and R2 are fused to forma carbon-based

FHthal ene ring, then R8 is selected fromthe group
consiggt
Cobatts Pyt hoMae Bl boni e K hriog IERID: 4o
cycl dlalik Wlt;ct@i—(rbm\mer gl ybn)sm}nguxf &0 halogk, :amiaN—N

R T R R

RS, mqs Fiedtad fomnke H3up SomtRGRRH, hﬁlﬂgéh %11‘%‘%@&% e

not both CH3; and (ix) at |east oné

and B5 is selepiefem thiangreus causisiing of thalageram&resqy methah dnd
%; or R3 and R4 are fused to forma carbon-based,

Hapht hal ene 20 ring with the benzene ring; or a

opharmaceutically acceptable salt, netabolite, hydrate,
or prodrg thereof. In anot her errbodl ment, the

conpdtiriidife: Bz 2Ry and Rsper By and Regrrgfugedforform a carbon-

based, naphthalene ring with the benzene ring;

R is selected from the group consisting of H, lower alkyl, lower alkenyl, 3-
phenyl-2-propyn-1-yl, benzyl, substituted benzyl, CH, cycloalkyl, CH,-2-furan,
(CH,),SCH3, and (CH;),NHBOC;

R7 is selected from the group consisting of H, lower alkyl, and cycloalkyl;

Ry is selected from the group consisting of cycloalkyl, phenyl, substituted
phenyl, benzyl, substituted benzyl, CH; cycloalkyl, CH(lower alkyl)-2-furan,
CH(lower alkyl)-4-methoxyphenyl, CH(lower alkyl) phenyl, and CH(OH)-4-SCHj3-
phenyl;
or-

R7 and Rg are fused to form a saturated carbon-based ring;

Tis

O

A

wherein:

11
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31l ORI ReRRARS | wherein: 25 Rl is selected
fromthe group consisting of H halogen, and 0; R2 is
selected fromthe group consisting of H hal ogen, and
N=N;, R3 is selected fromthe group consisting of H
and hal ogen; R4 is selected fromthe group consisting
of H, halogen, amno, and N=N;, 12 R5 is selected from
the groupgonsixath Rg 94 mé&ohﬂ'@@ﬂalo@&i AW, RrgrEatntim are H;
and 0O; or Rl and R2; R2 and R3; R4 and R5; or

R4 are fuédd twheoRmise watybi lshaé@ge@oﬂndd?apﬂs wari&a@reH

ring wth n
gr oup conglﬁ1 ti %&ég" SoJ }ngk %fﬂ%%s }én)}r Eﬂd;l’{"s are H,
phenyl - 2- Bvppy wheén Rb is KeNzwnl Rls.uOsRh Isuioadd leR7 W foreld2

cycl oal kyl', CH2-2-furan, (CH2)2SCH3, and (CH2)2NHBOC,
hﬁ?foa‘ﬁ%llcﬁglgare fused to form a saturated carbon-based

Ro' D H bt Rib e R i el aat iR Oy RERGeE RSl orla,
heerdcpolizrrigg; Ky | | Iovver al kenyl rret hyl - substi t ut ed

15 phenyl V. naBRE T O AeR e eetip 22 S BBy Brslogst, 20 Ry
iLA%HET Ry X E; ft?geaﬁ’x%ﬂ 1de R ha{ﬁi RE %ﬂ‘é%&@ t{> i 4 Eh‘%urgfe‘aléﬂrbon-based

cohsi sting o ower ower a eny , phenyl,
n&gsubstltuted phenyl , and 1 napht hyl ; wherein: (i)

wh R5 : [ I d : d R4
are t 20V PHRE #hq?ﬁa;ﬁa*iﬁeﬁﬁe”d%sﬁéhﬂ%@ >4
fiRéd tﬁﬁnﬁ&r% l?e[s@d hhphttialdnk riMgeihefRR ¢ iSsehidtedidil thngom;ss
hal ogen and Rl, R2, and RS are H; iv) when is N=N

cersistiRg of $oveer afiyl,i cycloaliiid phenyRBubstityted phenyl, benzyl substituted
benzyl, CH; cycloalkyl, CH(lower alkyl)-2-furan, CH(lower alkyl)-4-methoxyphenyl;
CH(lower alkyl) phenyl, and CH(OH)-4-SCHj3-phenyl;
(viii) when each of Ry, Ry, R4, Rs, and Re is H and R3 is halogen,
then Ry and Rg are not both CHj; and

(ix) atleast one of Ry, Ry, R3, R4, and Rs is halogen unless R and
Ry; R and R3; R4 and Rs; or Rj3 and Ry are fused to form a carbon-based, naphthalene
ring with the benzene ring;
or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof.

In another embodiment, the compound is of formula I:

Re  Ri o
o 1
N
Rs s—
(l-l) R7 R

wherein:
R, is selected from the group consisting of H, halogen, and O;
R; is selected from the group consisting of H, halogen, and N=N;
Rj3 is selected from the group consisting of H and halogen;

R, is selected from the group consisting of H, halogen, amino, and N=Nj
12
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heterocyclic ring; (v) when R4 is NN and R5 is 0; R4
is bound to R5 to forma 25 heterocyclic ring; and
(vi) at least one of RL, R2, R3, R4, and R5 is hal ogen
unless Rl and R2; R2 and R3; R4 and R5; or R3 and R4
are fused to forma carbon-based, naphthal ene ring

Wi th the benzene ring; or a pharnmaceutically

acceRs isdelctdlfiom thetg@ab) ddnsistihy of Hj lalogeh, Ped@dkyignethyl, and
thereof. 13 In yet a further enbodinment, the conpound
G5 selected from the group consisting of

o~ bromo-N-[ (1S, 2S)-1-(hydroxynethyl)-2-

nmet hyl but yl ] benzenesul f onam de, 3-bromo-N-[(1 S,

29S) - R+ @i/ B5;BoyamdtRay R) at Rs; or R3 and Ry are fused to form a carbon-

bﬁéh%pﬁmp%%g&e u foggerrrllrclige, 3-chloro-N-[(1 S,

h 5 -
rret RL %%gllrdo Eﬁ%ﬁﬁﬁ%‘&ﬁﬁ&&@i‘sﬁﬁg ofoSet ke Nvker AfRenyl, 3

2S) -
phfewhgmbmyywq y 1bQﬁ23¥ Isebrtitytedibenzyl, €Hz-oydloblimia @Hie-furan,

((flﬂic){#r(g@?ﬁﬁq %ﬁ?r@{%;l Sut 32/IS% bé;}zenesul f onami de,

5- chRoa®t Rk brkefised 28 Xorkr a saturated carbon-based ring
(hydr oxymet hyl ) - 2- net hyl but yl ] - nethoxybenzenesulfona

nmi deT i9- chl or o- N-[(lS
2S) - 1- (hydr oxynet hyl ) - 2- rrechi/f\Zut yl]-6-net hyl benzenesu

| fonam de, 3, 5-di ro 10 (1S,
2S) - 1- (hydr oxyrr1=,~’{é,;<;(r§9 2 Ofret utyl ] benzenesul f onam de
2, 4-di fl uoro-

éS) - 1- (hydr oxynmnet hyI ) - 2 nmet hyl but yl ] benzenesul f onam de
, 4-fluoro-N-[ (IS,
2S) -Rs érlr@/Hrocaxnget)hyl ) - 2- et hyl but yl ] benzenesul f onam de

, 2-flu 2S).- 1- .
(hy dfr1 DXy rrea?%lkl is i‘gﬁ%tf ??éf”&ff‘f/ FIOBR 59Rs g S dovseh Al L, lower
alklsriy(l ]m&hyﬁs‘ﬁbstituted alkenyl, CF;, lower alkynyl, ¢ |ycloalkyl, substituted
hydr oxynet hyl ) - 2- net hyl but yI ] napht hal ene-

plrenghﬂfr@ﬁhWH@n ﬁﬁz@!ﬂzé 3-gigrolang;mr
( hydR eneh%é )nd%?é"ﬁ‘agllﬁw dsk%wcgeld] from the 2roup constng of lower

napht onam am no-
al[cflle@S)aLLkbnﬂhylnhngk yrambitithied phemst aadbluhaphiiyénzenesul f on
am de (1S) - 1-benzyl - 2- hydroxyet hyl]-4-brono

benz‘é’h%@ “fonami de, 4-bronp-N-[(1 S)-1-cycl ohexyl -

hydr oxyet fiyl ] Qﬁ&?R?M@tﬁG@fnRﬁs hﬁo?érpdﬂali\l'k ]andR4are H;
R) - 2- hydr oxy- - (4- hydroxyphenyl)

benzenes u(lf)onawhc,keRs ts-domethpl; Ry i Halogen and Rz, R3, and Ry are H;

g)en% egggg ﬁ%gﬁ‘s‘ih 18 mZaQnmngtIgylg galoéell and Ry, Ry, and Rs are H;

4- br omo- Nl 1Svhén RY 51XV whd Rl-'i'i’@nﬂﬂs bdund to R; to form a

yl met hyl)ethyl] benzenesul f onam de,
hatelbpmhé-rmgs di f | uor o- N-[(l S, 2S) - 1-
(Zh%ngO)t()?/ hyI ﬁ rgﬁtgglN %ta}{dks 1s 6eﬁflsslf)lo]:1rqg%r%5 to'form a

hdtémdyah&ymg;md ) - 2- et hyl but yl ] benzenesul f onani de,
3,4-di bromp-N[(1
( hydr oxyn&thyl gt(lgasmchfg/ﬂ RsluRy:I R Bazzad b hedagen uness R, and

B AR OT AR vt v brma ey ool
nﬁgﬁmﬁltlww@nzmemlﬁg,l S, 28) 1-

(hydr oxynet h - 2- met hyl but 1benzenesu| f onam de,
or2 phagmageugipgl rqgcmt?l(gsayg gg}a}gp ite, hydrate, or prodrug thereof.

13
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hydr oxynet hy
rono- 2, 5-d

y l')-2-met hyl butyl ] benzenesul f onam de,

b i fluoro-N-[(1S)-

(hydr oxymet hyl ) - 2- net hyl propyl ] benzenesul f onami de,
4-dichloro-N-[(1S)-1-

y

4,

y

N—r

hydr oxynet hyl ) - 2- et hyl pr opyl ] benzenesul f onam de,

6-trichloro-N-[(1S)-1 30

hydi meﬁlftyér)ena:oﬁﬁﬁém ) the opibdlaelnz esleced fromant gdup
3, 4-di br Qno

C?‘F%‘l“&)@ﬁ @ﬁ%rﬁ%o)}gi(lﬁ %$h’b‘(%§¢l“ﬂ??y<§f§§h>]1b%nzenesul f onani de,
v o) g i) 2P (T PR oo e,
MﬂWl&Wlﬂb@héMMfMabﬁd@B chldrd-N-[(1S, 2S)-1-(hydroxymethyl)-2-
ny%?lg;t{flﬁ)e@ﬁ? eblfq@aﬂ1ges;ze %Tgll'o% ?Pl)él £ )e{lz(}?yrgl?gx%e%]y?)mZde

od WY Tes ml&azzo%@%gmmtsnmmexlj -BRABALASRHILRIRE, 99).1-

(
4-
1-
3,
(
2,
(

4-bronp- N
@W@wwmé) Pyrhothylbutgt]benizenesylfieeride Hechidb a4 (tiSi2s)-1-

br onp- N-

BRI Roms by 2me gk vheamsmer vl rpamnides drchinman-0ds.
28)- br(ﬁy@ok&rh&hﬂ)bhﬁéhﬁbwﬂtdlﬁie %&E&ﬁ)&ﬁlaﬁﬁﬁm 3,5-dichloro-

benzenesul f onamn de, br onp- N-

N- K&&x%ﬁayhﬁwﬁmmﬂwﬁt%meﬂw@lt)] h@ematdﬁmaﬂmdta Bidedifluoro-N-

[ééyﬁ)g @Q@[f%e)fw}&Z g}eﬁkéytlﬁwg?e&é%ﬁsulfonamMe 4-fluoro-N-[(18,

25 mgﬂytﬁs th&R AN dBethfbeH] |Bérehbdnl fénamide, 2-fluoro-N- -
B roxyﬁj’et hy?l?UZZ %hglnytp] namide, 2-fluoro- [(IS 25)-1

R A BRI et en@%%%w%ﬁ&ﬁfﬂiéuﬁé?ﬂﬂ”bufyl l
G%P%ﬁ%%rﬁyx rreq?({??ﬁ ?u%l'}h r@b nétl;:/%ﬁl}e nze h es %2 dé

(W dfgxynikEthyid)-phsatlyibutdh nylbh’(bdlhx)d 2-sdlfetahddg 3%1{11&16 4 chloro-N-

SR oo ST e b i Thgnzepgsuifogamide, B-(1)-1-benzyl-2-

h&&xﬂ)xﬁéﬂl}qﬂ 2RheRY |b¥n§ﬁé§uﬁ6ﬁéﬂudﬁe(4-bl%xgo$}\r [(1S)-1-cyclohexyl-2-
1- (hydr oxgmet hyl -net hyl butyl] am no }

hpdneyytiaylb benmenesu ommdq: &-rofne- Ndh]@rbbﬁdmy}' V=% [ (1
hgdrﬁ @henlsj f%}%gl‘i ngésh rlamld 4F Q% UIKIy[J iS) 1-(hydroxymethyl)-3-

nfbtli}hﬂmylgbbéhieﬁyﬁﬂf@b&ihwh VB bityho- Nbﬁ(m)lz -hydroxy-1-(1H-indol-2-
S, 2S)-1- (hydroxynet hyl ) -2-meth

B@ﬁ-&}@}ﬁé@d] ¥argsgonamide, 4- bromo 2,5- dlfYLlOI‘O -N-[(1S,2S)-1-

OO BRI | LR 29 21

ﬂi&dc&ﬂm@hﬂb—@-&néthylwmbdm}zéﬁesﬂ}for{ahﬁde 3,4-dibromo-N-[(1S,28)-1-

Y 2‘%??15&5;){*1%2 ﬂEt h‘zylbgd‘ﬁ?%ﬁsngltfh amlgt )H dichloro-N-[(18,2S)-1-
(1§*d?§3yrr§eﬂ9ﬁ)‘§f )[I?ﬁt?%e)nz&éaﬁlg&%&rﬁaé w4 ai_é'r% F@NZR@ 2851

(‘met Ayl t hi 0) et hyl | bénzene onam de; or o-

(lS’dZQyIrﬂﬁth)Hyaﬂmdyﬁ’erﬂb@nzﬁaesulfonam1de 2,4,5-trichloro-N-[(18,2S)-1-

ekt et TP iR Bl e, 4- o 2, 5-diffuoro-N-[(1S)-

1 ((H}‘&B%%Mmd &e@y@%ﬁﬁ%&@éﬂ&ﬂﬁﬂﬂﬁﬁgi ,?—iiichloro-N-[(l S)-1-

propyl] benzénesul 4-chl oro

(@@M}H}@m@y@opylﬂbmemﬂlﬁmmdq [2]4,6-trichloro-N-[(1S)-1-

R e
ag@g%ﬁ/&%ﬂw F-onadind@yipto %%@n%ﬂﬁrd#@ -dichloro N[(18)-1-

ydr ox rret h butyl] benzenesul fonam d
(hydsanysreshyl)- {2(21@2‘%;)'1@0;9@ mze;_lesulfonarmde 2,4,5-trichloro N [(1S)-1-
- (hydr oxynet hyl ) - 4- net hyl pent yl'] benzenesul f onam de,
4-chloro-N- [ (1S, 2S)-1-
(hydroxymet hyl ) - 2- met hyl pentyl ] benzenesul f onam de,
4-chloro-N-[ (1 S, 2S)-2-ethyl -
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1- (hydr oxymnet hyl ) pentyl] benzenesul f onam de,
4-chloro-N-[(1 S, 2R)-1-

(hydr oxymet hyl ) - 4- net hyl - 2- pr opyl pent yl ]
benzenesul f onam de, 4-chloro-N 30

[ (1S, 2R) - 1- ( hydr oxynet hyl ) - 2- (4- met hoxyphenyl )
pentyl ] benzenesul fonam de, 4- chloro-N-[(1

(hS ARy métHy tyyzizxawmylbydpm]se&@ﬁ&mmﬁmﬁhk 2,4,6-trichloro-N-[(1S)-1-

benzenesul f onam de, oro

(hszdmymfﬂ{my%ﬁlxsb@wbylnwwl]beryl@éwiflpéﬁm#]4 bromo-N-[(1R,2R)-1-

f
o R ER s i
droagmesiyl f Qpalimetylplopglibeizenddul tbhidmile 28proznceNAY L - |
( hydr oxyrret hyl ) - hep till ] benzenesul f onam de

(e Betivh-2 -Phentypropy! hen@wwukﬁqméﬁwbrogmﬁ&ﬂfkﬁ 2ol

ﬂ%ﬁ%&ﬁ%ﬁ% A ] PSRRI oehloroN-((15) 1

Mﬁnﬁdmdhylpﬁopg/ﬁlhmmﬂ&ﬂfdnéﬁnde 4-chloro-N-[
(@é%??@ﬁégl{}’w qg%p&%%&watnpig rlle oroeI\l?t[E/IS]2R) 1-

G@gﬁ“?égljgsﬂw YE LRI b%rm%gféglﬁﬂﬂir?%WIJallyl-4-chloro-N-[(1S,2S)-1—
(5B Ry=@tHyD-2-meghiybntyl] hemeoosyifodyidy,ANH(f, 1 -biphenyl]-4-

y]%?egtﬁ;{]‘gs k)frgﬂ\f&'lg%) ?f@%‘i’r W%!I‘ 'I)1 4-met hyl pentyl]

ﬂ'xgr PehbaRaNFERmidE, teehb@yP?- (h(cﬂ)lorophenyl) sulfonyl][(1S,2S)-
S, 2R) - 2- (2 furyl)-1- (hydr oxymet yl ) oct
l-kﬂhy;kem@hﬂb-ﬂm gbutyl]a@ino} ethylcarbamate, 4 chloro -N-(4-

ro%grr),@lél\nll [i a%%?j z‘h)&hé/ dr O)ﬁ}lyrfFE tr11¥e|thylbli‘q:')’l] gén%%@%ifgﬁjmx ldl:
41‘chlo@dS-‘N Ny[:KobScyl&ﬁathﬂl)M};(ds oxynqh?&b&yraethﬁwrrﬁammﬁﬁyw ]

?@Eﬁ%ﬂ Q%ﬁﬁﬁyﬂ ro(ﬁ( rﬁg@% e &ﬁ%pysl')%\ﬁ (18528)-1-

( , 2R - 1 (hyd?%;y lmgl%gng&‘eﬁgiif ﬁ{/aﬁgget %‘%}’i"]’o -N-(2-furylmethyl)-N

(B8RS e@wlfommhdﬁ 7-nneﬁbykhmty-l]\be[n@q_nesulfonam1de 4-chloro-N-
[@én-?ér], !ﬁtlhgfi%dr QYIS ]YLI)[-24 15 met hyl pentyl ]

(Iﬁe zm@ eﬁnhjbéx&e%%mﬂané:hmr AHIRS-RY[(18, S)(- f(hydroxymethyl)-2-
oxyphen g but yl benzenesul f onani d
AL DB orm beReenp Ryt SYPIOH §2R)-1-

( %gé@%%g ?%)%e%qﬁ%&ﬁf %gﬂk)g [%1?1 1fio?am1de 4-chloro-N-

[8pRge fdk@m&tt@grz-ﬂmﬂfymwl]\bc{r(z&ﬁsal@m&n&é laydhldro-N-
hydrox met hyl ) yI'] benzenpesul f ona
(2 }Nd{ Yo hgﬁ)z mhez)glpropyl] benzenesulfonamlc'ie 4-chloro-N-[(185)-

S Y AR o 0582,

1 $hpdpxyiméthyiHdensytinglpbiyty)] -b2nzemesfonemide] 4-chloro-N-[(1S,25)-1-

benzenesul f nam)ﬁgﬁq’«ﬁ;} Be@eﬂeéﬂfﬁﬂmﬁ’é‘ﬂ?ﬂ ?mom N-[(1S 25)-2-ethyl-
lﬁﬁgﬁ%ﬁﬁwwﬁ T R S
(henpemeshil - maathyd € -propipemtpl] Mendefidsulfonamide, 4-chloro-N-
B G NN A -
cfilggﬁrlgrrgl(%ﬂF\?EW?%rgRs(ﬁg&%iglb?tﬁréHloa?ﬁ‘ pERRSI BRARIIE&4-chloro-
N-[(b§ ROy (mytitoyy npthppy2-phepgipe iyl hehfconsutfodemide; Hicbivps-N-

[(1 S, 2R)-2-(2-furyl)-1-(hydroxymethyl)butyl]

benzenesul f onani de, 4-bromo-I8 [(1

S,2R)-2-(2-furyl)-1-(hydroxynet hyl)-4-nmet hyl pentyl ] ben
zenesul f onam de, 4-
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bromo-N-[(1 S, 2S)-1-(hydroxynethyl)-2-isopropyl-4 30
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H&q&%ﬁegwﬂf%mlwg 2 -p enylpropyl] benzenesulfonamide, 4-chloro-N-
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fonam de, 4- chloro-N { (1 S, 3 E)-2-hydroxy-3

mqmylpydpygoct[y(}be@enamﬁenmide 1- ﬂu@xroomeqaysk)lz hjldrof{}( i [@)s
th | propyl i” Benyl }benzenesu f onam de, élé

E5bropy B byizsbepliburmite.2-faros) (LSt hysrons-1-1
@é@ﬁ%&fdpyﬁh@b?ﬂ%éneéul%ﬁﬁﬁ&bQQﬁﬁp@ﬁut(fl 8RNI HEy-1-[(1S)-1-

or o-

rsethﬂpmpyﬂr%rbmcm } etinganemalfirtamydg, Pribtchy-N-{ @ SEshHylbut y1 )
@ngﬁﬁgﬁg@%&%memyﬁ 2 rglletﬂofbutyll\hlegzenesu%@na:mde N-{(18S,28)-1-
(mmlhwpﬁéﬁwj y&rcﬁgrﬁéth}h]iﬁéfﬁ&tgﬁﬁéﬁf}e? ﬂh&fb’ﬂé{ﬂ H@ggifoxiar&lge 2-

4-f 1 uor o- dr ox

f‘rmml &18&&)'] gmoménzethe:smhmdhmtuﬂ] -2-methylbutyl}

iR BaRie AR o beRemeomr bidMde,
methylhSpyR -anll},I-IZ meMhﬂéh)ésdlfonbﬁﬂde 4-bromo-N- F(TIS ,28)-1- cfe

S met h ropyl ] hexyl } - 4- f | uor obenzenesul f onani
lw)d;quolr @e%y? Q}é ] thy)ib&tyl benzenesulfonamide, 4-bromo-N- {(IS) 2-

‘*9’3?’}"‘9283%?%’[122‘%‘*%’ o2 R eplyd ket RIS SRRk
{8) St)ﬁZFhWY ﬁehydﬁ)xyflekﬁ lﬂg)jl -fr&ﬂlyﬂ;trlb?jrl]heb(yla}bérke@sulfoﬂeﬁmde 4-
ne en nesu onam de

B R P ARG P eyt AR reiipoyiipenty
bgl)qzegsﬁrﬁa?ﬁmz&e 4 ?aéﬁéc;(tw @(mgzs;ﬁﬂﬁ%lﬂo&?@%ﬁeﬂﬁ)mé\myﬁ o1

syl thenprrspyiremde, N- 415) QollpbehrénasuHiiSar de.
Iﬁl%tfl){l?’l%i‘)%} D). pént{n&)}lsz 'b?onlﬁ%/ ?ér%XXesaffclfan%ﬁg RE 91)6 ?Nr?f g}yi ethyl-
_bhg.tdecngyl-} E(éSl—énﬂsthylt)mp&mbdﬁﬁl}benzenesulfonaxmde N-{(18S,28)-1-[bis(4-
(#%i%{})ﬁh glt;}'&l ca%ﬁ?l%éftas%ﬁ}_{rggmla}%}gl -tsbg‘,q?ryggenzenesulfonmmde 4-
b?&ﬂ%ﬁgggsb-gqgg?&@ez - Ifo?&%rl@ Ihét{l?%ﬁ—’[éga:l -methylpropyl]-3-
butepylg rb@mn]esdfqn@m@) 4br¢mowl{(dsm+2}hﬁmmmmm [(1E)-1-
nﬁ{ﬁ?&% %st?l%aert gﬂxlgﬁ)}rriletaylﬁgpa)yg)a,pqntetn(y&}sl?enfenesulfonaxmde 4-

brorh - RHSWL(B =Hutdhg eznwcﬁro;éy tJ[nghﬁ&ﬁﬂﬁml]fﬁnam de,
N-{(lSZS) [bis | am no enyl
hexgpgk @R%%M@@mm n%@rwm@mg(fs 28)- Q-thdroxy[d1(l

éﬁfg@glﬁgﬁﬂﬁﬁg??}%@ﬁ?@) el 0?1%@{% )%ﬁloro N-[(18,28)-1-(1-
hgmyhrgaﬁykﬂwbﬁm%eﬂ@;m:tﬂz ﬁfﬂélr@%l)lfonfmlde 4-chloro-N-{(18)-2-
hﬁ?@ﬁ%ﬁ O B o Do Socvmerul s, N- (182
BN T P ———
clilofotNg)(1 S}Mtvwox? Zmy@blmyd%rdeﬂwl 1-[(18)-1- .
Hle{lyfgfﬂp)@?e # éanéﬁ]hg,exyl tz)lrg&q?ﬁgze?esul f onam de
[Hmﬁd@wpﬁeﬂyﬁ%ﬂimtz ﬁxeﬂﬁﬁmlgﬁ bSO N RSP ARED-

| } benzenésul f onam de
oay [ H 1) olxpnethyjpmeniy)- 4}-|pemthzyyl }-4zZchierd hghtenesulfohamide, 4-

cﬁﬁ”zﬁgﬁ?ﬁﬂ e R AR S AR T S L M Ay
benzenesul f onam de,
3-chl or 0- N-{(15) - 2- et hyl - 2- Aidr oxy- 1 - [ (1) - 1-
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met hyl propyl ] butyl } benzenesul fonam de, N-{(1

S, 2S)-1-[bis(4-

chl orophenyl ) (hydr oxy) met hyl ] - 2- met hyl but yl } - 3-chl oro
benzenesul fonanmi de, 3- chloro-N { (1

S) - 2- hydr oxy- 2-i sopropenyl -3 -nethyl- | -[(1
S)-1-nethyl propyl]-3 5 butenyl} benzenesul f onam de,

bitytibenzene i fopdhide S} cﬁb{&W{(QS)Q[H?dﬁ)ﬁ(ﬂ‘ -2-isopropenyl-3-methyl-1-
hox henyl et hyl }-2-meth ) benzenesul f onam d
[@g %/{B}SIPEPH% {%&l@er@éi benzep ¥fes@ym1§¢frf’effﬁ9xo -N=(( 1(8128) i

@drgxfreﬁ xlmétho su ne n}ge ier?%y Bty e AYdrRE QR B, 4-

pent €n benze

clgpr@N¢ (1 B3 2yHy)r ey iy ohethy-2H [ TH)4L - B thid-1-propenyl]-1- [(13) 1-

P TR Ry B e fanarade, N-{ (192G burery)- 2 hyony-1-
[dm“l %éth&l &6@541eﬁ@iy9ymmwe}19&fem1mw&n@m&e nan d

(w@rswy{m{w@ linﬂrpéﬂfyif)ﬂrpﬁrdipg}rq methybnity}) bepeydshfermede, 4-

e Lt C e s T S

4{ﬂ1(010—ﬂ)-{@S?U2Lhéky122 B?/cﬁbﬁ%)l [(1S)=1-(1 S)-1-nethyl propyl ]
4- pent eny uor obenzenesul f onam de, N

rrs;hmrepﬂ;qcrﬂi bapaensxylfonamiglg, #-Bjora-Ne §(1S)-2-hydroxy- s S)-1-
n@g@#ogﬁﬁﬁyge}lg}&m}beazédemo%%n&ee%efcfbf AT Sy L
[ B)yarmethyipydpy(|hesd pA3uorseykdne & fontidepatitbto-R-= f(ll Spp.0b

hET R 2SS A GRS bt Syt tyar b b rnrenesHERgids,

4?%%3}{0@!\? (? xgbzﬁi%roxf)i/ygﬁ opr[gﬁse)nyl 3-nmethyl-1-[(

III.BS)y-lmopyiﬁnmy}{l ]fheopgde;ulﬁmbummw (18 hadnes-bydrorptt [ES)-1-

R B R R s e mepagice. YO BT ) e
hykhemﬁ-SL[KTS)nlamcﬂﬁdprapyl]‘Hum}—@ frotoHehzenesulfonamide, 4-fluoro-N-
hydr oxy- 3- E) - 1- net hyl

e §3 8p*&ﬁ1my % lf[oeaopswlﬁ mﬁﬂ%Yh{H[kaéﬁymfthslpmi]efhy| }
b@@fiﬂ?ﬁ@&%&ﬁﬁﬁ%ﬁ@e MR 1@ SO RSB sy dr oxy- 1 -

n@)hoxy;ﬂmy;anmcthﬂm msthgﬁmmybe}maae@ulﬁmamm ze(ﬂmuJN-@ﬁascﬁE)-

B SO A (R et Dby s (51 ‘%}%F%Ezé

oo ks SO 2 o 1)

Hi?él‘r}’imeﬂﬂrﬁfmamlbé sflupr¢heppeneplfonamide, N {(18,28)-1-[bis[4-

Bhrd bR Bty Ry B -

1806 nzEnéduyfdhaniders- ﬂMbl)O'N ((IBEZS)W lPl!\%fd)‘dnﬂy[dl(l -naphthyl)jmethyl}-

benzenesul f onam de, and

2mpethylbutyDhsracassyitenanyids. 3ch;ior0dNr{é¥S§y2 bwb?rl}ydroxy-l -[(18)-1-

A e R oafh B BLREE L OB DI RRESEL ST

m:myqfropylprz m’@uﬁpfy@menzérfeanﬁmmmww {($S)- 2 butyl-2-hydroxy-1-
ch

R aresprpray] slwachséﬁqtm@qspmamewmo N-{(15)2-

S
RSB lapEr A0 eaghloy R AHEbL i, >
chlnxoeNt §(d8,28a1- [hydrbmy(dlphmwlbneﬂnﬁ]-@-mmmk} benzea¢dutfonamide,
N-{(1S)-2-allyl-2-hydroxy-1-[(1S)-1-methylpropyl]-4-pentenyl }-3-chloro
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5 atons and sone of the conpounds can contain one or
nore asymmetric (chiral) centers and can thus give
rise to optical isomers and diastereoners. While shown
wi t hout respect to stereochenistry, when the conpounds
can contain one or nore chiral centers, preferably at
| east one of the chiral centers is of
bSnzﬁnesuéﬁmhmnﬂesBJrcyloro-lbbmlSM&:&l@ﬂaeroﬁyhB[(quon atom

hed
”%‘itg’}lih% Qﬁ‘lﬁgﬂ? ﬂgfol?ngﬁﬁereﬁ@&ﬁ@f §$T T[Ihff'(‘hdes égch
cﬁ%éﬂﬁhyl')@?ﬁﬁ%&@r@éﬂﬁjy] g'rﬁ?tﬁyqlﬁtgggff Caf)tﬁ)sbe\f‘ﬁérles&?o&agﬁde 3-

racem ¢’ and resol ve enant

chloze-2b{ € SMrartwxiraxy-nsbbropenydheethpi- k{(usgxs -méthy IpeopR]edad

S, st h t bl

ey S e e SEBPT Na S B GS BHer eof
mdikotyphéeay kil 1} - z-&ldagm%ﬁgﬁeﬁk&e&ﬂfdn%ﬂe Bﬁb}ﬁ’&B'N {(18,3B)-

strai ght and branch 15 saturatéd al I phat

W@rw W20l PE)- kraneithydr- Lyopeanylnle (1 8)- &imoribylprepyl]-3-
SREAAT LR AR ORI RS PR bReRU P SRS

rﬁcﬁhﬁprobpﬂépheadekyl[} 3-¢1ﬁofdb‘@£ieﬁ&%ﬁ§bﬁmﬁ1@e 2efl@drolNe- { (IS) 2-hexyl-2-
and branched-chain saturated aliphatic

L
h?fgir&?'asﬁaf(i;@n 1-redrbrongincin Hbepaeneswfraamides BefiioreNe {(1S)-2-

153 ke Q
H BRI, R OTP metthlrob il Tipe aﬂﬁﬁﬁﬁé’ ehferd i IRLE D didroon-
{829t —@hydhva's(glpdmmylﬁmﬂhﬁ_ ! mﬁea%mﬂbutgil}bbhanbmhmf n&gzlﬁﬂe N-

t 0, abo t arbop atons, preferably two
{?@g% Yﬁgr O’ﬁ't'girgg Pmpy 14RBENAYL-4- used her ei n
fluBrdbehRhefilfon a kyl groups
ha{u ng ate Ieagl?ﬁigggt%(é?%%ﬁmgg?g%%xgh (FS)aLond and
mgasipropyldbutyl } 2o BuerobenghmesoHonror da MNof6L,S,28)elf- e}nsa(m y t wo

RS PR I T e

(E1383y1- [b1s(|46ﬂ1dn"rop}(en§l)(hyﬂnox§)nkam1 2-nedtely1bhtglnyfluds® | ust

descri fro ne t three  substituents
bg%ifea BRRBIH £REOBr DUl Dok Oy SPrIg ieromP b e -1 )-1-
r@?}rl -@rbu’cé}fyy}’ bera@ﬁe%m@&m i€ 0- MJ?&*N RERHEINLE
sub s? u het'erocyclic, alkoxy, %

{hungy[bw(%memomypmyl)]rmtw}@anerhmlgoutyl)hbmhmﬁﬂonxyme 2-

d
oS Py dne etk e b Hupeefr b LR B T s -
n&&ﬁ)&prblp‘ﬁl]BCpe@fbhyl}QﬁhQ@i&SLﬂfonﬁﬁlc@ NY{(ISﬁtJ(%ﬁ{en B2-hydroxy-1-
3{ gr oup pr ovi ded that the at ment constit ut e
[d Syl petdylprny lcahexesy B 3, flugrabenzenasalfonanide,| 4-clilgrot4¢ S)-1-

RSy BT  RALBRSASRLE SO Bilron 1
pheny@ﬁhﬂﬂ)bﬁtieﬂdfsﬂfomdﬂﬁde t@@ﬂbﬂaﬁﬂ O[lél )&L(ﬁkldlbﬁﬁhe@; ])-2-east
used or linked rin or s

t_of th
R aYa Bengeprl b eaide: s homp 8- (L (At metyBrasde

o5 kB S0 SUBEN ORI AR

methylbutyl] benzenesulfonamide, and 4-chloro-N-[(1S)-1-(hydroxymethyl)-2,2-
dimethylpropyl] benzenesulfonamide; or a pharmaceutically acceptable salt, hydrate,

metabolite, or prodrug thereof.
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The term "substituted aryl" refers to aryl as just

defi ned having one or nore substituents including

hal ogen, CN, OH, N2, am no, alkyl, cycloal kyl,

al kenyl , al kynyl, al koxy, aryloxy, substituted

al kyl oxy, ailcyl carbonyl, al kyl carboxy, alkylam no,

and arylthio. Preferably, a substituted aryl group is

s u bSIh lahuﬂheﬂembddtnemethe berripOm&bﬂ uit-cHloxarN - (IS0 dthigeit-S .
term "heterocyclic" is_used herein to describe a

(hgérsbyreethyb?wlib%mvléal%@@ymar@awnsa bt agpeniable salt
ring which is saturated,
Ingg%&hgxﬁhh&unsg -ﬁkfsgr whol | y unsat ur at ed. The
het €flwoopaiponnds mfghdn asention ¢ag conkbareeorcaerb asymmetansarbon

and ope or re heteroatons i.ncluding N, 0, and
ot SOy P EPEOTHS CHECTAIE PB JLPPE Iy et
ceﬁtehomﬂa@mmﬁ ghed B4e08 opHiTal iddnidiCarRPhikNaBemers. gl shbem
VWen the heterocyclic ring contains nitrogen or sulfur
withantsespert i stetsachaneiptey, ofhen itlee cmmmmdﬁ h@ 4PNt D YREOTGROTE
su at o e oxi di-zed.,.The lic,rin
et T e D S
Mbtepréfeavs), def daftesh dierh &5 OBIcaIN,CT,IR;@8 RySrd atgRBed i of 8N
aryl ring. The heterocyclic ring can be attached at

st%rﬁsachn@@%% atp, the inygnbion ineludes serhmmbigaldsemers and
t f
RSP SN M o DAY bl B £L) o
stmdslbmérs asi mlt a othm miRyreseot- thﬂitaﬁ'drs figredisorgers, and
ni trogen-containing rin sul fuyr-co n i ng
pharRagUHealyassRsshl éﬂ%&sehyglraﬁgs me%g it e prhes be
CoNtAldeRg “AikPESs uRAtereaPHRERAtd ORA skBigh€ahd branched-chain
Oxygen-contal hing rings 1 nclude, but are not limted
satwated aliphatic h5ditosanbem gromps hmng/hboupynambouﬁyn oarhon atamg,
i e
prgfe?%) f{!ﬁﬁ fo eﬁ‘g‘qg tcat?hﬁ Efbgfs{bgﬁyxﬂbél Fgﬁ’éf@ }J p&étlo n%l%(%&izrylfk jtoms.
Tﬁer ﬂeﬁﬂ Slowler alkyt'i i8 ylbed hepdip & tedkrny btralghto mpbnae&hedmhmh
dazi nyl, pyrimdinyl, pyra2|n¥l g:pera2|nyL
Saagefsil ﬁk}PhaUFrhﬁ’gfﬂc?ﬂ‘?Pn ZISHPT BAVieR #gﬂu OB 1P 2PPEHTLR GADER FgHIS.
[ e | |
TR PAR0L B8 L WIE gt et ikl a0
groopd laivinignd leashose caﬂfbnl-cradianctbubblhond aad alodut ihweria abdut @ight

cof3 R PR QNS O Y o S (B AURSN e beren

toQ¥fRE tdWthai }@Xﬁ{dmréﬂdh@&%halﬁﬁﬁ@hgbhﬁé’}havm ﬁ'l@a@?&ﬂ%ﬁ@.’rﬂoﬁ}@mbon
thlannrphollnyl sul f oxi de, oxepinyl, m)q)ﬁnnyl and

trmﬂealmdu ang [abeytrige to szlrggéﬁcambqre&t@@smrﬁf@ Al tagix darps
%Iude but are not l[imted to, benzofuranyl,
Zo[b]thienyl or benzo[c]thienyl, indolyl,

bena?l@eit@hﬁb “sv.ib'slﬂimfédlalkvyﬂ” “mb@ﬁiﬁlﬂﬂydlltdhlyw and “substituted alkynyl”
i soi ndazol yl, indoxazinyl, benzoxazo|y ant hrani l yl ,

refranio alsyh alkynyl endl llymyhgs Just d%@d&fﬂﬁwmﬂﬁom one to three

y .
S e S R e e
argil) @keuawcyﬂ)d sibstigned #9l, mdnj*n@ﬂeamocmcj\hlsm tuytotyed
pi peri din rouP can be defined as
substituted alky oxy, alkylcarbonyl, alkylcarboxy, alkylarmno and arylthio, which
groups can be optionally substituted. These substituents can be attached to any
carbon of an alkyl, alkenyl, or alkynyl group provided that the attachment constitutes

a stable chemical moiety.
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substituted heterocyclic group. Among particularly
desirabl e substituents are N-alkyl-, Naryl-,

N-acyl -, and N-sul'fonyl piperidinyl groups. One
particularly suitable N acyl-piperidinyl group is

N-t - but yl oxycar bonyl (BQCC) - pi peridi ne. 10 However,

ot her suitable substituents can be readily identified

by oiThe ¢drms’ Fa'rj'll’ isi used herehr th refefl tvea t@bovybedasiatit b@tem, which

er oc |lC d herein to_.descr|be a
{’ 6‘9% |11 Obﬁn ? AEOTALC BRES Bise 1&%&%@#{]%5@h that at

léaBtC‘drié aftb i RE&Tor 1fiNed Hios Mk tREdMhgatedlakdthatic syst
substhjtut ed al kyl, cycl oa kyI SaI kems?ll aesubstalc tysgm The

gl Reps moald@yhl}tlare gt Rmyed tO,&Iﬂ}Fhﬂx yapwu&mlphanwb dnthryl,

Kk rb |, al kyl carboxy, al kyl am no, and
tegliraéﬂ:ﬁé%jhﬂ?é %‘rdé?era%g%% a substituted heterocyclic
gr oufThbaaml“substiaited kryt’ BfpSto drilertigst déhfed H%.R/IHg eloP Wore
i s .used herein to refer to the 0O(al k%lgé, grou wher e

S‘Eﬁ?éltueﬁﬁllﬁ?lu@lﬂg aelogeth h tOR.N @ma@ug% Ripalil, atlenyl,
t Th
RpE MR, ¥l SHRULTRIBRS alIcabBS] Wi lEfgd T |

a@ytaupno \and raeylthlme Prpferably, afsubstitaet apnigroup i Subetigbed wigh one
group is optlonally 20

m.and t he aryl
t%%%’%f&l“ﬂ?@@“mﬁﬂ@ term "al kyl carbonyl" is used herein
to 1 ehekerO HeRBo KA 1“{%1 }ﬁfé} o dMBEEa ?t%‘lg gPEU f]gng l:iered

attachnment is thiough the car on-atom 0 car
menpextolic @and stable mugtikydlic d;ne'@m]:ychc n‘pg whivhlib yatsrated] pdruﬁua;d

The term' | car box s,u relntore er to th
AR ER o RIS, e? neRrdovelt o ittt deribone cgon
afolfsQing dnk bEnoad BAtoabRRiRfluding NG @, BRKY alhmel Prélfhbly, R

al kyl group is optionally substituted. The term

hetgrecy i idyg hasjaboytddlg ahewted heteroatontsén thedbagktmon dathe rined

t t I
TR SRR iy PR et oro
n'op,tth@niaﬂolgyn subsfur btotmsaan Be ekelized! The hberaly&id rigy ﬂslpﬁlcludes

contain one to ht c 0 0 and can. be
WWH@FY%%%}H P Ensc 5 o e e Rt Distie Hngt is fasqdgo
R% he ﬁéteﬂocych%@m@b@n bhehithcHell 'ﬁganysﬂe'iéilé?attb%%r c§rb9n atom

R4 can forma ring structure, includes
Pmrd?é)ﬂ@@ Ieéulgmt steuctire js chemi¢adlyestabdaycl o st ruct ur e, and

fuse t e unI s the, ty .

T ut YRR ettt i€ Bount Bl B2 duh 8 e R nd v
lipiitetiemtoxiy geteedritiing mgmmehmh@rmﬁg finds9 glﬂﬁu%ntah@ng
structures provided herejn characterized by t

TRES AU etgrogiom-pantainiagpings, fused iefrseniens cantélrmmmgs and
cothbiGlidHsGRere St r(gygféén-c d’ﬂ N5 e{, bﬁtgaﬁef- S&tﬁﬁ&%dt

I nvention can use or m o erl ve

teﬁmhydrpfmmym,cp@:myh altopylo ancpmysxmyl figg L alitry germesigihinb Irmgs
i ds, tgas? al kal-i ﬁt al s ?rld al kal i ne earth netals.
mc ude, without limitation, pyrroly olyl, imidazolyl, triazolyl, pyridyl,

piperidinyl, 2-oxopiperidinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl,

azepinyl, triazinyl, pyrrolidinyl, and azepinyl rings. Sulfur-containing rings include,

without limitation, thienyl and dithiolyl rings. Mixed heteroatom containing rings

include, but are not limited to, oxathiolyl, oxazolyl, thiazolyl, oxadiazolyl,

oxatriazolyl, dioxazolyl, oxathiazolyl, oxathiolyl, oxazinyl, oxathiazinyl, morpholinyl,

thiamorpholinyl, thiamorpholinyl sulfoxide, oxepinyl, thiepinyl, and diazepinyl rings.
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Physi ol ogi cal | y acceptabl e acids include those derived
frominorganic and 10 organic acids. A nunber of

i norganic acids are known in the art and include
hydrochl ori c, hydrobrom c, hydroiodic, sulfuric,
nitric, and phosphoric acids, anong others.

S|n1larly a variety of organic acids are known in the

§p§edgh¢¢prpatgmtq¢g;a1mng hogt includej hua bieamt lindted ks behRiiatyl,

BFELIAmHTE b Ganiendtafloll] Soraas Bl yraion ;?éaﬂéﬁymlyl,
beiziarslyl, MioRaAM] behizoBBbl fydnklﬁm%%rgeﬁ{dp%mggp qﬁﬂfoﬁnyllS

mal 1j c, pheny | aceti c, elic
iseapian st be(amcbazogvh anplshmcbnylcbenzptarmyb piidopyridiny,

| uj f y | f I
RRRERRIRL LR MRt e ngiong o ners.

PhyS| msongecmadrém AcNanbafthed %%ﬁ&nlyﬂ%louﬁ'@a& mgﬁﬁé yed
fromi nor ani c_and organi c bases

PYRSHBMES helgsagystic graupk Aovpng pertitydarky desiaatde smnuxetetsaee

R e AN CAA e Ky PRI o A5 bRty
mtabbrN«aﬁyIQJtl%nitmfll Ilgir%tnﬁ?gts A-ebilnRwWcar fony NGB GC}-pidBddine.
Wi

| ud
P ReY i ablk svbshbsnts sor be resdilidspiiBedbyene efakill inche art

di et hepOleafGR)
procai ne, anDngsugltEﬂ%r S, %hysn o%gaﬁgklﬁ% ggscé‘g? gfptgrocyclic
@0149 havisg bnSOHndreaslukintumEs B'Jﬂhidingﬂﬁl@len AN GHEHO, 2nino,

B 1ot S vl Al Beantedyn, 3 Bk b pligabio stiony,
d]yl@bk?,)@udﬁ&utea Taﬂcyﬁﬁdybﬁ&wc&%onﬁ ﬂﬁflc&g&é‘e mﬁ&&ﬂho and arylthio.

drug" fornms can also be utll vhen
%Féqu%}%h’ dcpupstitated heteronslicamuphes 1 v abet Asthstimensi et y
in 3] t ound
R /TSI RSP 8 R0y DS ETRRE hc
manttydattedsnean s thtomgh theooxygeai-anednd the Sk Hetp fsprﬁEnallﬁ/

stered in such form convert to t
Bl PR 1oy P96 o R Lieesi fertiryo the RBI Bep, whee th

Qi iaftBdHment R&hIR
L%&gt aaand Jen Cal dwgll;(1| &%?tg r%‘g:‘he@?. ﬁg%o@ﬁgauym

sHestitutagdnr oach as a Coan ement to Ligand DeS| gn"

b Lo B RESEAE SR S5 S et o 300, wier

th¢ peineolCanp@asnt isREARGI thé eabomBioatofRhEcarbélyl idiety and the
al|ﬂ(<fducts formed by processing the conpounds of for mul a
YigEpupgs OPtEP%yY{S‘F'RS““%eCEeI | or patl ent Preferably,
met a [ « t he
bglel 65 eﬁ!&ﬁczfr%:geq%h&d‘ﬂe}’e?nt SRR G0

present | nventlon repar e
whsiré thiepoint of attashmestiis Itlhredgh ﬂnetchtboﬁ*atom dhe cafpRy pbspahd

t b d th
SO G PP O ueP s eoge: her wi th synt hetic
et haue tkAO¥MninbdlklNes S¥ALBRN © ereg%rHeF?ﬂg}fan%rtﬁmag gmines

vari ations of these nethods by one ski
where the point of attachment is through the nitrogen-atom and the alkyl groups are

optionally substituted. Preferably, the alkyl groups contain one to eight carbon atoms
and can be either same or different.

The term “halogen” refers to Cl, Br, F, or I.
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10 See, generally, Conprehensive O ganic Synthesis,
"Selectivity, Strategy & Efficiency in Mdem Organic
Chem stry", ed., |I. Flem ng, Perganon Press, New York
(1991); Conprehensive Organic Chemistry, "The

Synt hesi s and Reactions of Organic Conpounds”, ed.
J.F. Stoddard, Perganon Press, New York (1979).

Pr ef €he¢ Rén “ABEhad®nire@ ng@herbm; ardlr'fe, daatfotnh mringdtrnaure
those outlined below 15 In certain enbodinments

inglene meageyche FEIANe. 4 Pridesd YR SEPIYrepbilEed ?ﬁCHbStmcmreS

Q@QE | a-am no acids,
u@%%qﬁf?ﬂﬂs%on@% : ]&ggk?ﬁgtﬁ%rg{\gé%%lgggn the reactions
descThbeshpremnds of the presére ipventioe encmpats tah@meric forms of the
phenylsulfon

m de ofthe'net'on..A nber aof
StFHSTH BHRION Kled S ar?gteflﬁ%%b \Eﬁ?ﬁ“&'@ﬁ o B° RROTRn ¢ he
%5 gg@cgdﬂ%' s TEhHRG Olhe eh s gmﬂ{cﬁ otflﬂ%sﬁre&ﬁﬁﬁ%rhﬁﬂ
Pat ent i cation No. 60/ 339, 264,
cd'ﬂe‘tmaalsbé tin the fom()@ﬂsalta detivedtioom phdtrlmcaslcall)son:phy@wlo gically
ati 304,322 | nt | onal Pat ent
a‘)ﬁﬁg‘ial’% dggb%f‘%%ﬂ%ﬁw ﬁg‘gf 2Rﬁ)verrber 26,
2002Phy§°61@geﬁﬁy dceépthtile achiHinoRAL $hadé demdrﬁvdrimo?gm@c and

Am no- Al cohol s";” US Patent Application No.
organmm;dsoA mmnbee af mgegamrdsme in theait apéinclude

LAt AR SO0 A

ofHeEe "Si’ﬁﬁlaﬂy a&@ﬁgty cAghaufe Radsend kno%pinl thé kit @nd M¥elude, without
10/ 166, 896, filed June 11, 2002 and Iater publlshed

hmﬁaugm,;)a%; fopmirz aceis, ftgsxa@eogm@m@squ\px i BYGCaG) glycohc
R
n’@.lllﬁ:p @haiy'lamené @fiantbléc, emivpnic msthafiestfenic, mﬂemt:sﬂfomc

S| st

piRBengi, openeironty kv fanfudefie TN e " 2"

cHRASRrHE @S albhEbthlsami ne (TEA) and in a suitable
soI vent to afford conpounds of fornula [11. For

conp &hm@glomelﬂseaqqutawg brges (nchuds thgserdsgued from inerenein 2ad

t he.

olFiT sy oM USRI, Ky E81Ron i R AR,
aRfhiQtAS cdlh&m‘; Dﬂlﬁl&ﬁpﬁﬁ@ieﬁlgmabdt@ﬁytdﬁ so¥iunhiant zmarmhytbexide
reacted with Gignard reagents to afford the

compewRiy JmenIhYP s ANUERDeR OChPLERRiF §a%F afs komay 18 dhregrband
AL A, SRR D I ARSI o
d{ctedi@ivenihg, etljtdnedinmine, RzgRhiind, bnRPrdaidle, RRorlotikds. 11

H gﬂysiﬁog@ill}g aclc%pt%blggalkali salts and alkaline earth metal salts can

include, without limitation, sodium, potassium, calcium and magnesium salts in the
form of esters, hydroxides, and carbamates. Other conventional “pro-drug” forms can
also be utilized which, when delivered in such form, convert to the active moiety in
Vivo.

These salts, as well as other compounds of the invention can be in the form of
esters, carbamates and other conventional “pro-drug” forms, which, when
administered in such form, convert to the active moiety in vivo. In a currently

preferred embodiment, the prodrugs are esters. See, €.g., B. Testa and J. Caldwell,
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HZN RS R3 S Nin 11 RRIO TEAO RR o Rs R4 RS Ra I
1l PCC RO=R10=H RZ R1 RZ Rl R3 s1 1 OHH RIOMyx R3
sl-No Ro(RRH ORQRS R R MR RT R VIV A
second nmethod of preparation involves reaction of an
a-amno acid or ester I X with the appropriate sul fonyl
halide in the presence of a base such as triethylam ne
“Bradmgs RetisRed UThettA &Hs o M pproadtDasal C&hﬁleﬁﬁﬁﬂ@ﬂﬁ@ﬁd@esign”,
fornul ntermedi ate N-sul fon

ﬁm@mi)R%vawq@é6@aaaéTzﬁwdt Jokm Hikesnd Sepoiidhte

Pnrelt p%gé/ ¢t e@ﬂl M:l!tslsic( lﬁﬂ?]a%()’ékﬁgﬁbﬁé ﬁgﬁ&w@?}gﬂg@gh are

ugihhoprodedtdiBhitd b¥ Ipeodestigy the do@apeurlds off féromyd 1, &5 belb B¢ the

an al sg be reduced to the
C"éﬁxrp@%%}n&’. %ngabfy m&?%bogﬂeaaw P 4 V9. ut i | i zi ng
st anyge ebrpduasef @e )pre%bh?chn@e?ltlbh z%eréa {320 h&’xﬁlkéf'of ways
the internediate N- sul fonyl ester )

wel fmgen é(bmeeﬁlqlltﬂgi indhe a1 Bhaj@m;wsndmﬁ/ﬁm preggrit gmumgn can be
i d L1y, th t
PP PR 5o R RN oy D SABFAE B Bb

m2th€ g)tﬂtfie’iicﬁtﬁgﬁu@ﬁrtﬁrl vaHiafichs F 488 netifdda by 8hélsii&l in the art.
terti arél al cohols Il with RO=R10. Alternatively, for

Sees genesgily, Somurieiiensive PragnichSyathesist “Selgstivity.dStragegy & Bfficiency

(S ERETALB Y SRR SR il 080
Cbm@rmlemlslw Di'gaﬁﬁ:l‘iménamﬂy Rrﬁé@%thmm&cﬁ&s%f@ghﬂc 11

SA R4 R R7 RS IV D BAL f
Compoun s” ed J.F. éltodgarcci) Pergamon Press, New York (1979) iéreferred

methods include, but are not limited to, those outlined below.

In certain embodiments, it may be desirable to utilize chirally pure a.-amino
acids, 1,2-aminoalcohols, N-sulfonyl a-amino acids, and N-sulfonyl 1,2-
aminoalcohols in the reactions described herein for the production of the
phenylsulfonamides of the invention. A number of methods for producing these
compounds are known in the art. Among desirable methodologies are those described
in US Patent Application No. 60/339,264, filed December 11, 2001, and later filed as
US Patent Application No. 10/304,322 and International Patent Application
PCT/US02/38119, both filed November 26, 2002, “Process for the Synthesis of
Chirally Pure a-Amino-Alcohols™; US Patent Application No. 10/014,304, filed
December 11, 2001, entitled “Heterocyclic Sulfonamide Inhibitors of Beta Amyloid
Production”, published as US-2002-0183361-A on December 5, 2002; and US Patent
Application No. 10/166,896, filed June 11, 2002 and later published January 16, 2003
as US-2003-0013892-A1, entitled “Production of Chirally Pure o.-Amino Acids and
N-Sulfonyl a.-Amino Acids”.

A first method of preparation for the compounds of the invention consists of
reaction of a 1,2-aminoalcohol II with the appropriate sulfonyl halide in the presence
of a base such as triethylamine (TEA) and in a suitable solvent to afford compounds

of formula ITI. For compounds where Rg and R, are hydrogen, oxidation of the N-
28
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RR RHOR3 SCIL R RHOR2 ROHiIis" HNRS O/ \ ON
Rx= alkyl, Bn n Ng RR RORx TEA R3 0 R7T RORx ' R3 -
Rgfj R8 RM=RO R-7 RR8 Rx=H or alkyl, Bn R4 R5 9
IX (RO i 0 RAAR RS $0 Ix Il X Rx=Hor alkyl, or for
Rx=H, Bn LiAIHK4 B2ZH6 R2 RL OHOHR/ S NH 3 ~H O
R7T RBRA RS 5 VIII In avariation of the second

SUESMQ GribArP ARSI Svith R ridiri IR Kb &R6AAE (PEQ) 8r urdlét B¥ern
acid or ester (or N-protected derivative thereof) VI
coaditippssther o thajcorsspandingddehydp B athidh qonibragagted with
2-am_noal coh I (using th hodal.o .11 ned
Grigrp R AR B srd s bR Ol A 2l B el g
vifitte¢andepepiraetiby high {erfb@ﬁx@ﬁ&ﬁi d cliromatogthphMHPLCHEr other
appropriate sul fonyl halide (Scheme 3) to afford
sughlomethods(Sehemel)a Vi11. 30 Scheme 3 Pro 0 1.
Li AlH4 Pro OH for Rx=H orgalkyl; Bn H ORx H R- X R3
or for Rx=H R Rg VI cyanuric Cl/NaBH4 orB2H6 VII Pro
= Hor protecting group R2 RRO 2. Deprotect S

7
OH Rs 3 C k Ri o}
Ry R © T Ry
H,N 4 5 Ra ﬁ——N
Ryo T 0] Rio
TEA
Ry RB R4 Rs Ry RB
I Il
PCC | Ry=Ryp=H
RZ R1 Rz R1
ﬁ i OH h ﬁ H o
R;MgX l
Ra — 1082y SN
o . Rio (Ry=H) o H
R4 Rs 7 Ry R4 Rs R7 Rg
A\ v

A second method of preparation involves reaction of an a-amino acid or ester
IX with the appropriate sulfonyl halide in the presence of a base such as triethylamine
and in a suitable solvent to afford compounds of formula X (Scheme 2). The
intermediate N-sulfonyl acid X (Rx=H) can be converted to the corresponding
primary alcohol VIII (Ry=R;¢=H) utilizing standard methodology such as LiAlH4
(LAH), BoHg or cyanuric chloride/NaBHy4. The intermediate N-sulfonyl ester X
(Rx=alkyl, Bn) can also be reduced to the corresponding primary alcohol VIII
utilizing standard methodology such as LiAlH,. Alternatively, the intermediate N-
sulfonyl ester X (Rx=alkyl, Bn) can be converted to the aldehyde I'V with diisobutyl
aluminumhydride (DiBAL). Finally, the intermediate N-sulfony!l ester X (Rx=alkyl,
Bn) can be reacted with 2 equivalents of Grignard reagent to afford the tertiary
alcohols II with Ry=R;¢. Alternatively, for tertiary alcohols III with Rg not equal to
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3. TEAR3B -C RARRORZR OHOH s NIlz:~ RO070 S
i HIl ~~<" R/ RB R4 RS VIII 5 For the preparation
of conpounds derived from unnatural a-am no acids
contai ning beta branching in the ami no acid side
chain, a nmethod of preparation based on the work of
Huby (Tet. Lett. 38: 5135-5138 (1997)), incorporat ed

PP R0 R Woith AR SRERETT of o M aBA R g

piépatrdf&rﬂmbseqnbntt}aieaaed(withagylgfx amd RgMagX. 3- unsat ur at ed

acid XI , followed by conj u}(_ﬂzjat e_addition of an
or ganocuprate, trapping of fesul ti ng enol ate ani on
XI1l with N bronosucci nim de (NBS), displacenent of

the bromde XIV with a2|de anion to afford XV,

fol | oned by reduction R #, 2-@am noal cohol and
subsequent sul fonyl atr, sggbgl/%\ he target compound
XVI. 15 31 Schene 4 , R ]V Ro 1. t BuCOCUTEA

3. CuBr,DVB, RoMgX 0 p*N p°-®W N~-O O OH 2. LimN O Ph
Ph XI X | <Ph 4. NBSXIII Ra Ra 1 N"'"9%Rb 'ARb 3

5. tetranet hyl guani di ni %EUT) 19=alkyl Bn
Ra R,

Q O
Ra
Ry R: R

. 9 H Rx=a1kyl,Bn o H Ry
H2N>(U\ e R 5 >(|<
R Ry 8 = 8 R "Ry N0

8 Rx=H or alkyl Bn R9ng ®Rs=Ri) R/ R 8

IX I

Rx=H or alkyl, l or for Rx=H,

Bn pjAlH, y BoHs
Rey PRiow OH
I} N H
R3—<: }—s’
1 R; R H
Ry Rs© 8
Y1

In a variation of the second method to prepare the primary alcohols, an a-
amino acid or ester (or N-protected derivative thereof) VI is first converted to the
corresponding primary 1,2-aminoalcohol VII (using the methodology outlined in the
previous paragraph), which is subsequently, after deprotection (if necessary), reacted

with the appropriate sulfonyl halide (Scheme 3) to afford compounds of formula VIII.
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O=S=O Ra 6. LAH azide (TMZA) R "I N"'Ro ONzk 0 0 N~O
s 7. ArylSO2Cl1 HO Ph Ph XVl XV XIV 5 For the
preparati on of N-al kylated sul fonam des XVIl (R6 can
be al kyl, substituted alkyl, allyl, substituted
allyl, benzyl, or substituted benzyl), the
sul fonam de ester X can be N-al kyl ated by either
treatment with a suitable base such as sodi um hydri de
foll owed by the al kyl ati ng agent R6X or by enpl oyi ng
M tsunobu conditions (R6OH DEAD, TPP). LiBH4
reduction of the N-alkylag d sul fonam de 10 ester
affords the N-al kyl ated stffHati de in the primry
al cohol series XVII (Schene 5). These primary
al cohols XVI|I can be converted to N al kyl at ed anal ogs
of thef™ secofidary al goholys V or al dghyde 1), series by
t has been outlined abpve
e NPARRGH el Buil fronan sters, or

o am des, feat ed
with Grignard reageng iﬁ(ﬁ agdth%rl\l-axiglated 15
anal ogs of VX he tertlé%§r I'cohol's 111 (where R9 and Rio

ar I SCheme 5 RZ R, 0 W, Rz Rl O
oo B SR oacerrox b O - RB | SN Q. R .R8
or 11 R4 RS 2. R6OH DEAD/ TPP Ra R5;(MhdpbtddB| Li =
alkyl or Bn XVIl X An alternate ppeéﬁgatl IRa S Cl

sul f onam des derived from unnatura 0

am noal cohols utilizes the Bucherer nDdlflcatlon of
the Strecker a-amno acid synthe&s (Sr I n oy

this route, an al dehyde XVIII is rege th{%éi;%ﬂ%i:
nt

anion and ammoni um car bonate tg
For the preparation of compounds derived from unnatural o.-amino acids

XI'X, which is hydrolyzed to the a-

containing beta branching in the amino acid side chain, a method of preparation based
on the work of Hruby (Tet. Lett. 38: 5135-5138 (1997)), incorporated by reference, is
outlined in Scheme 4. This route entails formation of the a,B-unsaturated amide XII
of the Evans chiral auxiliary from an o,B-unsaturated acid XI , followed by conjugate
addition of an organocuprate, trapping of the resulting enolate anion XIII with N-
bromosuccinimide (NBS), displacement of the bromide XTIV with azide anion to
afford XV, followed by reduction to the 1,2-aminoalcohol and subsequent
sulfonylation to afford the target compound XVL
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amno acid XX. This conmpound is then reduced to XXl
and sulfonylated to afford the desired conpounds of
formula XXII. 10 Schenme 6 Rb 1NaCN (NH4) 2CO3 0 Rb 2.
NaOHi Rb HRa HNRa HORa O ~---NH2N XVIII 0 Xl X
XX 3. LIAFIHA Rb 1 Rb HO O Ra 4. Aryl S02C HO Ra
HN-S-Aryl 11 O H2ZN XXII XXI 33 As previously noted
(Schene 1), the preparati gg!%%e,wl f onam des deri ved
from 1,2-am noal cohols in he secondary al cohol
series Vresults in the formation of a diastereoneric
m xture. An alternate nethod of preparation of these
conpounds that results inrd he production of a pureR? Rb
di ast®reoner is outlined ih gcheme 7 for 5 conpoun ““o
derixed frdmBuCOGBERUCI ng¢. THi s retHBAMSaMeER uti li ze/K

chem stry y Qyeu by Rettx—Fetr ahedsOny o
5”7 5845- 5360 (1994)), consistg of addition of

Gignard reaxggn;/ito t he Véhﬂféb amde XXl (deriy
fromthe requi §ite? a-anming acid) followed by
stereospecific uction of Pthe ketone XXIV to afford"
a synhgl e di as€ereoneric N pgptected 1, 2-am noal cohel
XXV. Deprotectien of this 10 conpound fol | owed 4iBS

reaction with sulfonyl chlorides affords the pure
di astereoneri c sul fonam de secondary al cohol s of

XII1

formula XXVI. Scheme 7 HbOH O Ra
wW\Rb wURb
.?ryl Ny ol o 5. tetramethylguanidinium  Btin, ' o
O=?=O Ra 6. LAH )j\ azide (TMGA)
~N 07 N o 0" °N o]

Rs “IRb
7. ArylSOLCl
HO

Ph Ph

XVI Xy X1v

For the preparation of N-alkylated sulfonamides XVII (R¢ can be alkyl,
substituted alkyl, allyl, substituted allyl, benzyl, or substituted benzyl), the
sulfonamide ester X can be N-alkylated by either treatment with a suitable base such
as sodium hydride followed by the alkylating agent R¢X or by employing Mitsunobu
conditions (R¢OH/DEAD, TPP). LiBH, reduction of the N-alkylated sulfonamide
ester affords the N-alkylated sulfonamide in the primary alcohol series XVII (Scheme
5). These primary alcohols XVII can be converted to N-alkylated analogs of the
secondary alcohols V or aldehyde IV series by chemistry that has been outlined
above. Alternatively, the N-alkylated sulfonamide esters, or their corresponding
Weinreb amides, can be treated with Grignard reagents to afford the N-alkylated
analogs of the tertiary alcohols III (where Rg and R are non-hydrogen).
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1 NRWX BOCK NBOC R NOWw -~ XXIII XXIV NaBH4 Rz
RL, OHOHHOH I - 1. TFAIl R3/ \ S-N ~-- BOCK N R
=R2 TEA=RKMM R =RZR 0= Il RRSOA RMRDO
XXVI XXV 15 Where catal ysts or solvents are included
in a reaction step of this invention, it is expected
that other catalysts or' solvents known in the art,

e menti oned herein, can be used. Those skilled
inthe art will readily be able to deternmi ne suitable

34 Reat al y8ts, gol venps and reaction copdi tions for

each/t cti[Pn $tep ipcluded in the inventi o oThe, OH
RyW-€ h—-aict Udes certai n 1t PpeBeof reagti ops, ||sudh as
enol ate/tra pié , gzdrdmysfsr—ana-ﬁbc- ACt |

thay” areggeneral |y own j art. but evi Qusk

had not been applied in t%&ﬁégﬁwﬁ ’Er of rt he s

preseniyi QARBLRLON. Variations tn the specific metwiods
of acconph%shing i ndi vi dual steps of the invention can
be appare to. those in the art. Al though all of

t hese possi bl e variations cannot be set forth herein,
such Maritainh@eriRion OF sEIRlaaties defivBe ir¥intinBnt8 2-
scope of the present invention. 10 II. Fornul ations of
apiEoplgokals nhizeyithe Beghpren nubsliftkation oHihd Strecler me-amimolaeid

f | d i f it f th i red te,
SRR Rl i s e T e fctet v b anion
&id S8ofium dEFRakito Faﬁﬁr@tﬁ%?&’diﬁﬁnm RBich Y ﬁ'ﬂ{rbﬂ'geed %% a-

exanpl e, the conpositions of the invention tan

atwinp\aeids¥Xbylhis gompoand ischermsedoceal tp X¥&rame Isulfonylated to afford the
&ersfargg gc?r;)g(?llufds of formula XXII.

Scheme 6
H\ﬂ/}]{\b 1.NaCN/(NH,4),CO4 % Rb 2. NaOH 0 Rb
— -
0 Ra HN/)Ljf/i\Ra HO/JLTT/J\Ra
>—N HzN
).4% 111 o
XIX XX
3. LiAlH, l
Rb
4. ArylSO,Cl Rb
HO Ra - ArylSO;
Q HO Ra
HN—S—Aryl
o H,N
XXII XXI

33



10

15

15 intrabronchial, intranasal, intravenous,

i ntranmuscul ar, subcut aneous, parenteral,

i ntraperitoneal, sublingual, intracranial, epidural,
intratracheal, intranasal, vaginal, rectal, or by
sustai ned rel ease. Preferably, delivery is oral. A

phar maceutically effective anbunt of a conpound used
accorgin £ty

ot 1 1Bbiy Rted REBRRR), B B kAo B ki BB o
Iskumirioblcohdls trhthe smdﬁny@ﬂcoﬂlel segies Veatudd,in ﬂmcfoane;tlotntdf ar
active ingredients sed inth ormul ation. or the
dgaéreé%qr%edw?re&m AR sm&E?srPﬁ% g aéPrﬁBﬂa%%fho eS¢diompPRRs that
r&s‘i’lltE’ ‘Irp%.b ‘ii?odu(:ﬁ‘&h o4 bﬂ% |d1és{b?écfi‘zﬁ’é%li'§ SRIAKSRHNAEme 5%19 ral

di vi ded doses can be delivered daily or a single
cdmipbyndsalss vedfiod.-teldusiae e ThisTheheth seidantiliresehenistoe

rEEa e RO B S RS o B Sata

adl@%h P & %igen@ t HQJW@ﬁﬁ‘éH ik b@qﬂS@Eﬁwedafmﬁ me @&msne
a conpoun the invention is that amount of

ccampoLaci) \fbﬂilctmddm sereespesific hedustionpoiie kefone P@(W toeffen] a

smgi dipdgieoReris Sy 0Bl 2 Syep ol 10U e oR R

Mﬁdjﬂﬁlwé@ 52 rdalctibn with&Ul b1 thloBidek affdraPiRiplrdf a
conpound of e invention can be in the range from

dadstrneomerty/ saffonamigp serondary pldodrolsiof farnide Eedfler abl y 10
ng/ kg to about 5 g/ kg, and nost preferably about 1
nmg/ kg to about 200 ng/kg. Desirably, these anmounts
are provided on a daily b8she&ne However, the dosage to
be used in the treatnment or prevention of a specific

cognitive de&icit gr ot her 35 condition qan be O

subjectivelyldeter ed by %Agxgttendt/g gEXELﬂLﬁP
The varggb+es~_i b i ncl'ude theB%%eC| Cognitive
deficit and the§S|ze NQMe armd-Tesponse pattérn of the

patient. The cofpounds of the invention ca e
conbi ned wt or nore 5 pharmaceuticatly
acceptable darriers or excipients includjng, wthout
limtation, 'soKX¥I and liquid carriers which apav
conpatible with the conpounds of the prggen

i nvention. Such carriers can include adjuv nts,
syRyps, Blixirs, dilyents, binders, |ubricahts,

sur facTnt 4, Q’ranule& ng agepts, di si ntegfatlng—

Rg ersH-Nent s qub|I|zers susggndlng ents,
fil gllli danty; res3Ton ai ds,B%ncapsurat i nyg

rS, 010 emdl si f| ers,2B8ffers, preservaives,

gy, E
thlckenlng agen col ors,Rai sRogi ty regul S,
stabilizers, ggﬁih?%gulaﬁor ng_qonbian?ﬁﬁé'

t her eof . Cpti nal Iy, one or eiof the conpounds of

the invention can be m xedriM th) Bt her active agents.
Adj uvants can kgghude, without limtation, flaring
agents, sweeteners, coloring agents, preservatives,
and suppl enental antioxidants, which can include 15
vitam n E, ascorbic acid, butylated hydroxytol uene

BHT),,,and but y| at ed : . . . L
( )Wle'llere catal%ts or solvents are included in a reaction step of this invention, it
is expected that other catalysts or solvents known in the art, but not mentioned herein,

can be used. Those skilled in the art will readily be able to determine suitable
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hydr oxyani sol e (BHA). Elixers and syrups can be
prepared from accept abl e sweeteners such as sugar,
saccharine or a biological sweetener, a flavoring
agent, and/or solvent. In one enbodinent, a syrup can
contain about 10 to about 50% of a sugar carrier. In
anot her 20 enbodi ment, the elixir can contain about 20

SRR L G R o LSS e

di&pehsed, dissolved, or incorporated. Preferably,
the diluents include water, |ower nopnoval ent
aI cohidiesnversion igaudes cartaip fpes of reactonsasich aamcdm frgpping,

AR AT L a0 AR AP a1 B, bt proviousy

lpdInpebdeyl apple in tht yewd] maﬁﬁér}dflﬂ&ppije&l’me irgepteddl. , Variations in the
er ol bu yl ene g ycol 1, but anetrial, sor bi t ol

Iy
efili setiods o et d“”é‘ﬁ%é??@ﬁ of the dpyegpamean be apparent to
94t b arPSARIF]&JIgh%to?@E‘éiia %331 é&fatghg @irﬁﬁt bd SPRrBerein,
e et OX ers,

nyristate propanol ated et

quci panatioas et cohteerpdatediol & witich thesssopooﬁthe pesenttinvention.
fracti onated coconut, arachis, sesane oils,

di met hyl sul f oxi de (DVMSO), di net hyl formanm de (DVF),

|mxeq:orﬁ{@5ﬁ6@bémhqugmjoﬁ,l ng waxes, dextrin, 30 and

nbi nati1 ons t her eof erably, the diluent is
wat erThe3®ngionuds descrlvedi herdinidan benformolated! in ey formomitable for

tﬁg lfilgﬁle;rlﬁ &hitﬁ';g'f i&eg%(/!egfgllhsléﬁ“ %WF?%Béﬁy %:Fch%% cel unl%I Pone or

Bere)Y thtydoRygouftis 66 the inveRfiGH. | For eQAipIR! AB |c§mp031t1ons of the
pol yethyl ene glycol, starch, sugars such as sucrose,

iRuesition caw be Hellvszas hsmioute, sugh as orabdemeal, md@m@i hers. 5
15{11?&3:? Sl Slsnl‘& Cslbfg ﬁ'g%.?gnc{ﬁ? gipﬁgrhﬂgggfag eohg %menteral

istnhﬁeaxtcmea]aﬂuhiglgoalhmtmcraﬁahrepidatal ngtramheaﬂ mamnasaicvagﬂxml

b0 B b pis P Re, Hree bl BrBreRemect i m o

Cros Q«Q‘ﬁhﬂﬁ[h%eutﬂﬁﬂy effeitiR hARUANST 2 REPIUN@ LA B cordig to the
Di sintegrating agents can include starch,

mmebbmyﬁtﬁmwa@ errydeperding ory the srgQio pgmmtmdcmode of delivery,

te [ Xy l.cel.l ul o
SRR B e tdnigh BN OB 0 i S0 BR5 PR dicns pin he
farmilgticn seths séioned tegiihén. CHIR do@ﬁlglté’gimeﬁﬂchﬁ"w&djusted to provide
limtation, stearyl alcohol, mnk oil, cety al cohol ,

the eptimal themapruticireponssp Jeveral dixidsd dpgssyan hy ﬂ@ﬁ@rqgl dadplor a
s%célé/&algj Ipse & 5@& Hfedl gpg Ablee Fh%w&%ﬂ iy erﬁ§1-‘> q}lﬁ&ug L Eauced

rist nyrl ter na
cn‘fmcsczsbdiamamodmldlbyehq/e)dgancws&f terthéepcaeisisitadiioa, in
or der d t.he nece SSIt or he patient to ta

redi oA ﬁﬁféﬁ’gb excifich PhprHacauEcal F‘F?Pumt 3campgrnd of the
ﬂ%ﬂt%ﬁ s}’tha’c SRR SF Q%ﬁg&ﬁd%ﬁ@ﬁ Ql‘ievtleﬁesdtﬁk HthPBrdsBthe disease,

rel ease of an active a
e.g., AD, or which prevents the onset of symptoms, or the onset of more severe

symptoms. Generally, an individual dose (i.e., per unit, e.g., tablet) of a compound of
the invention can be in the range from about 1 pg/kg to about 10 g/kg, more

preferably 10 mg/kg to about 5 g/kg, and most preferably about 1 mg/kg to about 200
mg/kg. Desirably, these amounts are provided on a daily basis. However, the dosage

to be used in the treatment or prevention of a specific cognitive deficit or other
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i.e., a conmpound of the invention, until after

pl acenment in a delivery environnent, 20 followed by a
sustai ned rel ease of the agent at a later tinme. A
nunber of sustained delivery devices are known in the
art and include hydrogels (US Patent Nos. 5, 266, 325;
4,959, 217; 5, 292, 515) osnotic punps (US Patent Nos.

c%n&%én %%7 b@E\QJ c'éi’vg %ﬁ?xﬁﬂg %g ’%}E&{)@'&ﬁeﬁlg ﬁ%&ﬁ&gm N?he variables

0, anDn oth
mmleerd lackide shecipeciic ed)gmtll‘&ﬂkﬁitl‘aad thyd sitee agd=did) regptise pattern

evi nyl acetate (EVA); 25 bioresorbabl e pol yner
og %/95%1? %I nternati onal Patent Publication No. WO
98/ 44964 ondtnddD RS ﬁi%nth%scan%ez:gﬁbiln%z vl o3 2b é§88)

and ot her bioresorbable inplant devices conpose
phermasgwuiigsilly acerpiapésseastiers opertojeiemty drolwibng, vothohtliitation, solid

A A S———

SiRM c&ieiRrs dalendl QIPARRASs Oy ripie eliXTYE Hflhé?l@s %ﬁﬁeﬂelubncants
formul ated as descri bed Herein. 30 3 For mul ati dn

spefpotantp ygrqrwéatp@eﬂgems dimf@gmaitlaa ARy ﬁ@@glm sdulsilizdrs,

Al SRR ol RUBELRD Bs rri,
muﬂshﬁas lnrfedrs, pred;elrvﬁﬁi/cs thi ckes1Ag fag@ts, colvk, &l’s&@ﬂ@hh@llators
| ntranasal glJﬁ)ﬁéavenous i,ntramuscul ar

hBZssa AUBYSCEY P Mg cambinations fisreof. orﬁimonalbu B¢ prgmare of
th@w Sl B the %weﬂu&gtan bd MR WRCARE actil Ohdanasal

vagl rectal y sustal ne ease. e erably,
del i \Pe:ljyvamtscannactludd withoet lmhﬂcbnTﬁmonrtgl'@emZt@,mSﬂehé@DS

dellvered orally in solid or liquid rm by .
oBlsing RS ere e ai i bplecmesih i enisy i S ppcdnde
v@t@.ﬂﬂ?E; agbAAEd, U/ IR RRNSkRBueSY(BIPE) SlivklyiatefNd

osol.. Desirabl y, when the conpound is deli vered

kﬁﬁ%Vanﬁ??C$§A%ub di vided in a dose containing
appr ‘%{x’e%t ﬁd%gﬁ%s ehd ﬁesprgéaruf ﬁﬁﬁ’lcgcagp%aﬁlg %gﬁénee% Suc;]rgﬁe sugar,

unit dosage f

seochamleeomhlloh:tgmél pmmmes a ﬁavahﬁg a@i\ip,@zhﬁbs solpérﬁf [d bed
n es or sachets containjng ds. uni t
LRt TR AFONATEDCBK Ak o0 S o U 6aier. Tn another

ehﬁﬁhﬁﬁedtttﬁg bfixir 84n ddnt&RbRE 2b rﬂ@a@o@x KGRI Jf %}1 %FﬂHSf&%le?f

any such’ conmpositions | n package orm
the pylwtetssanmtludeghaesals onwhnch thepconpo@fdeaf be dhspersed
enbodj

ésgﬂfﬁ'g?emod'g & edl tgiqt éelfegaﬁyh P g.{}lé%%@f:iyge r\;\}atertllg\?ver monovalent

aw@hmarmmﬁyahhmcowbwﬁ@aﬁyalc}zsholp%am&ehﬁhécmaﬁlmxght
|ntraper|toneall in the form of steril

gilyﬁOB@PdmO OéSoIlrwﬂudéﬁ%promlglpﬁegiywn@eﬂlmles@eb'smopxslyethyidne

o RE Bl il o] el Syt B G BBapBERE appio

edtess, $,266-hdx@netriol, ethanol, isopropanol, sorbitol esters, butanediol, ethyl oleate,
isopropyl myristate, ether propanol, ethoxylated ethers, propoxylated ethers, oils such
as corn, peanut, fractionated coconut, arachis, sesame oils, dimethylsulfoxide
(DMSO0), dimethylformamide (DMF), waxes, preferably low-melting waxes, dextrin,

and combinations thereof. Preferably, the diluent is water.
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stabl e under conditions of manufacture and storage,
and free of the contam nating action of

m croorgani sms such as bacteria and fungi. |Injectable
formati ons can be prepared by conbining the conpound
with a 25 liquid. The liquid can be selected from
anong water, glycerol, ethanol, propylene glycol and

I I d
R e L T

Mnn’éxyicellulbee, qmlypr@yl@gr@hdbﬂ@pﬁiy#myl@gﬁnbﬁt&iel y, t he
g agent. In a

carrier contains bout a_syspendi
HDIPEI? I g: ﬁé BT RS R R Iegie B LYFOL StREF T gugars such as

506865 licholird rcelYtﬁQée"lébIlﬁ dnfl lack8sel BRodLEMQS 2
convéntional suppository. In yet another enbodinent,

t he doubpomm tamisclademdghésiven edatatet Hgitashydryussilicic a01d talc
in the.formof an aerosol. 38 In a

aI‘g BIP %%I)ﬂIII?%%?IDOP%SthEBSnpo& tions are delivered
t r ansglahiBling/agdhtsdn ﬁ%ﬂeawmgutrlﬁﬁ@&'ﬁ%ﬁ JilkRuUAbbe use

of a transdernal patch cont ai ni ng the corrp05| tion and
rpiAraspistading celuloss. stareth galcjum carbonate, pedtine crospodang, ands

p'ag%p%&gﬁ %J%OIlggfh?IgI n, and allows for delivery of the

oun em c absorption into the bl ood

str emln&g&umg agert@tdn iBcludabtaf®, earbdgaiBthyddenulmBeat ,
past e, geI or qcclusjve device, The creans an

hyrorerepylsiarsh. prbstiuicddiysroxygapyicshulossysediimcicarbonate,

EIBII S ' rptive powders

[ speI’Is?(g%h?tEa%Igtecr%% u%%?éﬁ%ﬁr%gﬁ@% c petrol eum

Fur t fmngllients var inelude, ofithonxe lmﬂiatwn .Gyt eRohalnmixk oil, cetyl
agents into the

Aioboly 61 LaHT et SR iR oo B LAY pigoleum

88V Bhlkdifc §c1&ecﬁﬁﬁ:\é@1|draxﬁpxﬂgﬁét§‘l ﬁlpﬁst';tg active reagents,
or a matrix contai ni ng t reactive reagents. I V.

Met haierietivelyetierise ebshstpinedsiclivery Idevxptrse@erbﬁ desiveble, imerder

Y0 Yl ddobtir 8 L BaRAETIKS BaiRRons R BAITT Bhsil) The e
“sestahedodadivent’ ag used herbirs@ag s to ddlayiidite pElease v be ActiRtgent,
treatnment of AD by virtue of their ability to reduce
lﬁetaa?OH’WP%fI) of the 88/&8&1% wnti] aftesplacementan ¢ dskveay eRvitpamegt,

N RNERRLa SREFAI €AY %eﬁ?at%ﬁ?tgpﬂﬂgs Aoﬁufrﬁt’ék? of sustained

I nventi'on have been S ovvn It speci
dehhérpidevioes ane khowme spthe arttaod prciddedydrogeis t(UBiRayent Mosts,

ARS8t S S e armgs T Baiepl Sos 378 o8y ang
5,773V 5 Gl d MRekHeah I)etenﬂtxo kaqua,zo@%&gdotheyﬁ h?droﬁﬁ&\{é fEeSbfane

therapeut| c benefit. Such conditions iné¢lud

g.
neatgials, quetnas Qﬁlpnémwaeﬂla@eﬂ@b (BMAdapd othdleaﬂgnydp@ttm (EVA);
S I Qi da el e _(GAD
oROEBiciels P PRSP Feri o T BRGR Braie o sp g
aﬁlilIUS‘lPdtMﬂNosl fI56I$2DEndDEY4,388); and other bioresorbable implant
devices composed of, for example, polyesters, polyanhydrides, or lactic acid/glycolic
acid copolymers (US Patent No. 5,817,343). For use in such sustained delivery

devices, the compounds of the invention can be formulated as described herein.
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nmyositis, Down's syndronme and mld cognitive

i npai rment, anong others. 25. The conpounds of the
present invention have al so been shown to inhibit beta
anyl oi d production. In one enbodi ment, a subject or

pati ent can be nonitored for <circulating |evels of

t he conpounds and/or beta-anyloid levels, fromtine to
fij.me FB%U%%HS)QQ/ES}“ stration of a conmpound of the

I nvention, or during the course of treatnment. A

var i eilye pfeserg samesntion providen triekliode df providify the RUMPOSRLs of the
i ncl udi ng those ﬁ)g descri bed bel ow. Additi onal é
BEFIRL0 a padient. ihecompquads can b delayesehbingroves sk 8s orsd
k. TS B G Pt IR b K syt o
pigtcatanequsppatepend unttdperitoaca, subtingual Nintrieardilt effideel, _
Burartsal mAgeon 3 seioal ooty R B CL Sleasho Brarnay, deivery
Breesls, Boston, pages 99-112 (1991), International

Pat ent Publication No. WO 98/22493, European Patent

No. Olneo® aumdimen. s cPapesitionsase dgivend,otally iamsdlid or liquid

346) . The ¢ ounds can furth be ptilized in
gdé—% gbgfaqol n%er’rtgtgate ﬁ%pﬁggglélf“lﬁ?capﬁ % FEBWB@@%’I’&&&{W $ons
aspesiad, egrupd dlixiabmbisiedol.| evel s of beta anyl oid. For
exanple,. the conmpounds of Fornula | can be used to

gener Redrabhy, ivhsa itescomnopnd isdslivered erallyeft id subrdivided in a dose

I L [ V.S hads, f.or generati
B e B 37 By TR, B T b s can
bepackegidemyositioag ferdxampleiaekited AOv@drs, W, landpaalss, fréfilled
t hose of sﬁi_lﬁll in the art._See, e.g., E. Mark and
PAHEFHOT SachyiheRmAmIng Squise. Uil doraee fwmi 498 deckor example, 2

Rk Sk tblet [R&F ARARR iﬁﬁ{bt %E,asn,gﬁ -
f/aci))la. 113, The Phar nac%lggg/apg I\/g{r?oc_ or?g})f t og?rlgg@fnons
wreckapefoar Peederabliiribe pawdety anddiahletsrcoateih h tcs99% of tedctive
%%%drg?l@y known nodifications thereof; |nternational

{ent "Application No. 15 PCT/ GB85/00392; British
Pat enin yoftier embbdimeR d watpoandNee dEB2IBBERSANA L et
aL, Sciuiég_g,e, 233: 747- 753 (1986); Queen et al., Proc.
Ripmuscuiarhyy subsufanequsly, pargateradiy2nd IgEesritonely)in the form of

ek | | Cat.l 61; apnd
e BoLa oA Repb o 85 0o S and Rty b e o
thk ex8oi thatesy Sytbige 2BBityl 28, SQADBRIctabN Ediipuaitions ke, stdrhe
ounds oéi.Forgjl au!f can thensel ves be used in such
Selh s sopdigions iy uiaebis ped BeBeban fiee b Higcsoptaminating
&ﬁbﬁ%fﬁﬁc&@rg%ﬁsn@@ﬁém%c@fiam nd of  Formula 1),
|

sui tabl e di agnostic formats Including, e.g.,
r adi ok giaonsiean be prepared by nambiningthe osmpemtwith a

y =] |. are | _known to those .of skill i
@g&aﬁé Eﬁ‘%???%b% Fceed: '%f?ﬁltaalpfl% ey él}ﬁ‘f%"leﬁ%‘ml’rfgﬂlfyq?}?e
glevl and polyetbilend BB cIObilH wh OB ENRE RIS r A bR k&bl Ghe

LIl ustrate the production and activity
liquid carrier is water. In one embodiment, the oil is vegetable oil. Optionally, the

liquid carrier contains about a suspending agent.

In a further embodiment, the compounds are delivered rectally or vaginally in
the form of a conventional suppository.

In yet another embodiment, the compositions are delivered intranasally or

intrabronchially in the form of an aerosol.
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25 of representative conpounds of the invention and to
illustrate their performance in a screening assay.
One skilled in the art will appreciate that although
specific reagents and conditions are outlined in the
foll owi ng exanpl es, these reagents and conditions are
not a limtation on the present invention. 30 40

gxégﬂf E%ﬁ!l ;%g@)??rle rf _1?5 %ﬂ}?n%%ﬁ% iaY e]livered transdermally or by

shennehrgensé dmurgme uké M a@'hn@iéﬂnaﬁpﬂf@h CorfiaihiitBdcoRpdsiBlon
|soI euci nol mol) in THE (3 nL) was ached

apd %PHWI&M%GI( ’Q;JenPlL mﬁ@;t t24hwgo%dls nontox1c to the skin, and
aflp RS BIRREVEG B doipelind M AriiclabloitHon B the HIRIA sream.

e sol ution was stirred ours,
Scuolm e eaurreat:zadbe d treampsintinent,yaste, ghl sealcvlasive ﬂeWbaC]-TI(e]créams
urified b - prepar.ative RP-HPLC usin
RIS 51 B e ST OB O Ao SR B s

agt{%}?ter ) VelpRvdem &sﬁ&se‘m’h petrolefllo¥ ‘ﬁ%xoﬁ‘hﬂ 1%):1&&:8 ?ﬁ:fﬂ%lzf‘

| Sol_vent B: Acetonitrile” (0.02
veotty efipcdnsivé éemlceSfanrbe otilized t%&ase e avtime reagént$inky the 4

eSS bR e 28 O o B b e

ABENCRA N, 0fla ritreht &@tmﬁhgm Radiivie3daghn®D) - The
foll om ng conmpounds (Table 1; Exanples 1-13) were

prepared using 2- bronobenzenesul fonyl chloride,
ﬁ% @'fonyl chloride, 3-chloro 20
enzenesu onyl~ chl ori de,

4- chiThe@ompotihdyafshd prosent inedticir o zaKgFoRER I pRavention and
2-chl org-. 4-fl uorqobenzenesul fonyl chloride

tosataanb phdisordersiBygl ving Beleawigid @ﬁyiucem énqlefhing gerebrovascular
dgglis%'é Q- tH@bMéﬁ%%ﬁ%MeﬂpX %ﬂlhggof thela a? IhB, to reduce

- di chl or obenzenesul f ony
bb@@@lheldmﬂﬁ@wbnchl oride, 4 f | uor obenzenesul f onyl
chlorlde robenzenesul fonyl..chl ori de,
1- naphPR allme nalg d ?deeﬁ JIERETFISS épgcé%%asfaﬁsgle compounds of the
imaptibhabertestishomy to ehitar ipdeifianshib@oh athngsgebeto protease
procedure outlined in Exanple 1. This procedure is

agkiiYify. nidais; e cpappyds ohthegrresenkimsention are useful for treatment and
prevention of a variety of conditions in which modulation of beta amyloid levels

provides a therapeutic benefit. Such conditions include, e.g., amyloid angiopathy,
cerebral amyloid angiopathy, systemic amyloidosis, Alzheimer’s Disease (AD),
hereditary cerebral hemorrhage with amyloidosis of the Dutch type, inclusion body
myositis, Down’s syndrome and mild cognitive impairment, among others.

The compounds of the present invention have also been shown to inhibit beta
amyloid production. In one embodiment, a subject or patient can be monitored for
circulating levels of the compounds and/or beta-amyloid levels, from time to time
following administration of a compound of the invention, or during the course of
treatment. A variety of assays can be utilized for this purpose, including those
described below. Additionally, cellular, cell-free and in vivo screening methods, as
well as radioimmunoassays and enzyme-linked immunosorbent assay (ELISA) to

detect inhibitors of beta amyloid production are known in the art (See, e.g., P.D.
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RSO2C1L OH R, SHN H2ZN OH Et3N, THE, , ~~ O O Table 1
- LCVS Datal RS2C1 Exanpl e Mol ecul ar ion and

retention tinme 2-bronobenzenesul fonyl chloride 1
(338.0 MtH); 2.850 m n 3-bronobenzenesul f onyl

chloride 2 (338.0 MtH); 3.014 m n

3-chl or obenzenesul fonyl chloride 3 (292.1 MtH); 2.949
Mila, ot of T @ RialeCRIRLARE PRRbrogy;vob 2, ad 2Biuckidt )
Aoadermhor Eressr Boston,qlagesz®R £EL1( 106 by Int&maBdrihl PatMtﬂ-Bublﬁatﬂftﬂ\]o.

Wbt £ iiedt Ro o hes Dpeeand U¥ BestNos? 3703,129 and
52593?’@49%0 6- met hyl benzenesul fonyl 7 (306.1 MtH); 3.017
| oride 3,5-dichlorobenzenesul fonyl 8 (326.0
M+H) ;T c®aponids cag firther te ufl]izeddinfge nexatingereagames usefid fry |
h d 294. 1 Mk
bRl OF e s i A riel ety obera amplge. Boro
leZtHe| OHPRRRRZTFeEHATR QYA bE merartb Enchdte (aatﬁﬁ)dles'\&}r%h

8 mn -na ht hal enesul f onyl oride 12 (308.1
vmuiﬂ be gsefiglzin gjvigriety off disgnomiicanways| Ivbtiy:lds &ngsnmengls

pRIchal Bhligi e ok et RS AR bAS g Bl ot

abé weld €nown o thopeeflskilhin thobieBte, Aig (. QZ%I(EE(M’E@IEJ?T
Sol vent B: 0.02% TFA/ acet on| tril e; Gadient: Tine O:
"Gmanizatjon ofMenodemal Antibodies), Ghantend, TheHapdbaskef 950

T
SpringeraVipllag (Tdne, 1994); Kohler and Milstein and the many known
modifications thereof; International Patent Application No.

PCT/GB85/00392; British Patent Application Publication No. GB2188638A; Amit et
al., Science, 233:747-753 (1986); Queen et al., Proc. Nat'l. Acad. Sci. USA,

86:10029-10033 (1989); International Patent Publication No. WO 90/07861; and

Riechmann et al., Nature, 332:323-327 (1988); Huse et al, Science, 246:1275-1281
(1988). Alternatively, the compounds of Formula I can themselves be used in such
diagnostic assays. Regardless of the reagent selected (e.g., antibody or compound of
Formula -I), suitable diagnostic formats including, e.g., radioimmunoassays and
enzyme-linked immunosorbent assays (ELISAs), are well known to those of skill in
the art and are not a limitation on this embodiment of the invention.

The following examples are provided to illustrate the production and activity
of representative compounds of the invention and to illustrate their performance in a
screening assay. One vskilled in the art will appreciate that although specific reagents
and conditions are outlined in the following examples, these reagents and conditions

are not a limitation on the present invention.
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3- Am no-4-chloro-N-[(1

S, 2S) - 1- (hydr oxynet hyl ) - 2- net hyl but yl ] benzenesul f onam
de CL CH3 H2ZN OHN ~~CH3 HO 5 A. Preparation of
3-Nitro-4-chloro-N[ (1S, 2S)-1-(hydroxynet hyl) - 2-

nmet hyl but yl ] benzenesul f onam de To a sol ution of
S-isoleucinol (3.0 g, 25.6 mol), triethylamne (2.85
g, 28.2 mml) and net hylgmmlggi de (30 nL) at OC,
was added a sol ution of

chl oro- 3-nitro-benzenesul Examyle ¢hl ori de (6.55 g, 25.6

B A S L e e

25C. After 16 hours, the reaction s quenched by
pouring into a saturated sodi um -bjcarbonate sol ution
(125 nL). The organi c phase parated and washed
sequentially with 1IN-HC solution (100 nmi), distilled
wat er and brine, d My $O4 ar]i;;;l< evaporated to
give a crude solid i zed from et hyl
15 acet at e- hexane (552 0ys64% . MS (+ES1) 354

([ MENH4]). Anal . Cal g d f#N\ Cl7HL7CIN2CBS: C, 42.80;
H, 5.09; N, 8.32; Found:©°C, °42.82; H, 5.05; N, 8.23.
B. Preparation of 3- Arrino 4-chloro-N-[(1

S, 25) - 1- (hydroxynet hyl ) -

met hyllousojutj i%h:@@lgucrlmﬂa(ﬁﬁ m, 02 mmahdarl#F (3 mL) was added

t%ytﬁy 2 en%é E'IEOG ght | e%l\ﬁvaand 9% den\é\gr}esulfonyl chloride (51 mg, 0.2
nlixﬁél§ @ﬁé s@luﬁ&WQﬁ@éﬁﬁBﬁthV 8 }61% Hoaksh ifﬂeﬁ WbXdehBERd SRS HWsidRP was

% pa ' adi um on carbon

50
a0k i MeQE (15570L) RELp WS ecHhycsemy Oreagemive RB-1PL Cuming the

%? arr hydrogenation apparatus for 50
foc’lﬁ1nu gcgﬁl %’E;reacu on mxture was filtered and the

sol valusy.ienahettxt © PLOtHTIES dnck 6dend)] § pt hat was
flash chromat ographed (el uant: ethyl acetate-hexane,

3-2) Splyeat poNatarK@ 0% BiA bUEeDa sol i d, 25 np 89-92C

(5. A AT RGN | apal ) Ce
C, 4Bolvent Gradien82Timi,0: 3088 B; 243ninx&0rPé B; 1Hmih:[902% B

S) - 1- cgawn%%e-_ %i g){g{/onuxxet hyl ] - 4- br onobenzenesul f onani de
Br . .

The product peak was collected based on UV absorption and concentrated to give
Example 1 (37.7 mg).

The following compounds (Table 1; Examples 1-13) were prepared using 2-

bromobenzenesulfonyl chloride, 3-bromobenzenesulfony! chloride, 3-chloro
benzenesulfonyl chloride, 4-chloro-7-chlorosulfonyl-2,1,3-benzoxadiazole, 2-chloro-
4-fluorobenzenesulfonyl chloride, 5-chloro-2-methoxy-benzenesulfonyl chloride, 2-
chloro-6-methylbenzenesulfonyl chioride, 3,5-dich10robenzenesulfohyl chloride, 2,4-
difluoro benzenesulfonyl chloride, 4-fluorobenzenesulfonyl chloride, 2-
fluorobenzenesulfonyl chloride, 1-naphthalenesulfonyl chloride, and 2-
naphthalenesulfonyl chloride and following the procedure outlined in Example 1.

This procedure is outlined in the following Scheme.
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HN5O0 O To a solution of (S)-(-)

2- am no- 3- phenyl -1 - propanol (37 ng, 0.25 mmol) in THE
(3 m.) was added triethylam ne (58 uL, 0.3 mmol) and
4- br onobenzenesul fonyl chloride (63 ng, 0.25 mmol).
The solution was stirred for 8 to 16 hours, then 10
concentrated. The residue was dissolved in MeCH (1.5
m.) and purified by sem - preparative RP-HPLC using
the conditions dgscribed in Exanple 1 t i ve Exanpl e
15 (9.8 ny). j procedure is outlined [n the

foll owi ng Sche 8 0 "Wl QY Et3N, T
BF R S.N, R 1% Habl 8,3, THECVS Datji Mol ecul ar i on
and retention time) RLRZNH (S)-(-)0 0

2-am no- 3- phenyl - | - propanol Exanple 15; (372.0 MtH)
3.110 mn 44 Exanple 16 4-Bronmo-N-[(1 §)- 1

-cycl ohexyl - 2- hydr oxyeiw i | benvsnastl f onamide Br / OH

HNOOQOTo a solution of 4-hbrombenzenesul f onvl

chlori de RB62Chy, 0.4 o) )ExammleE | Mofecular jonnd reteutiah
L-cycl ohexylalycine (77.4/ ng, 0.4 nmmol) in Iltiksodi um

hydmobenenesulfonyl)chiotde reptti on was (Sh&R&uH+H}; 2250 niiar

3lbronRYEszenésuEBnAhLeIde at egl. The T dgBagig M), Al (I MK ETD

3-EhidioberkzindBhulfo %hlo'rﬂd@' um gl um nummyes § Q1) 2949 min
||||U| U O ||L
;i&hb&%ﬁ’@mé{]s hour% V\atér t§§4g;§§§§)’§gé/3 min

fo

,i n|r\ /')/In A4l Aand Wat-ef (oY~ war a
ol IT.

g qﬁrﬂ-ﬂé E?fi%ﬁnﬁél[fw P Chon addi £1]00T TAGTREasiDaHn

fire was filtered and he filtrdte concentrated

Sa¢dorpra-iethedy-denzeassifonyd| 6 or Exanml(822.1 Mtig); 318 min
chlcaudpl e 16 (1.9 ny). This procedurie is outlined in

2-¢tdorbad-methiyltgnsakeitfonyR | 7 (306.1 M-+H); 3.017 min
chloride

3,5-dichlorobenzenesulfonyl 8 (326.0 M+H); 3.320 min
chloride

2,4-difluorobenzenesulfonyl chloride | 9 (294.1 M+H); 2.740 min
4-fluorobenzenesulfonyl chloride 10 (277.1 M+H); 2.691 min
2-fluorobenzenesulfonyl chloride 11 : (276.1 M+H), 2.608 min
1-naphthalenesulfonyl chloride 12 (308.1 M+H); 3.087 min
2-naphthalenesulfonyl chloride 13 (308.1 M+H); 3.103 min

'LCMS conditions: Hewlett Packard 1100 MSD; YMC ODS-AM 2.0 mm x 50 mm
5 p column at 23°C; 3 uL injection; Solvent A: 0.02% TFA/water; Solvent B: 0.02%
TFA/acetonitrile; Gradient: Time 0: 95% A; 0.3 min: 95% A; 4.7 min: 10% A; 4.9
min: 95% A. Flow rate 1.5 mL/min; Detection: 254 nm DAD; API-ES Scanning
Mode Positive 150-700; Fragmentor 70 mV.

42



10

15

20

25

0S, A HZNOHO O ROORSNOHLAH THE\~ S N~OH O
\'l , HOH Br Br 15 Br The foll owi ng conpounds
(Exanmpl es 16-19, Table 3) were prepared using 4-

br omobenzensul fonyl chloride with L-cycl ohexyl gl yci ne,
D- 4- hydr oxyphenyl gl yci ne, D-net hi oni ne, and
L-tryptophan and follow ng the procedure outlined in
Exanple 16. 20 45 Table gy 4Dat al : Mol ecul ar ion
and retention tine) Am no Acid Exanple Ml ecular Ion

w&%-g%&o@ﬂﬁﬁﬁ &(/hyﬁ!go o Oﬁn E)yév&)_eﬁf I&bl%)ﬁ\i)en&enesulponamde
henyl gl yci ne D-net hiCoqi pe~18 (35 5.0 MtH) 2.692 L- to
han 19 (411.0 M+H) 3.0 Hkanpl e 20 4-Brono-2,5
-difluoro-N- [(1 S, 2

S) - 1- (hydr oxynmet hy [ReN2nerty| DS

benzenesul fonam de F Br

NFO\ To a solution of
(S)-isoleucinol (23 ngy, 0.2 HE (3 nm) was
added triethylamne (46 L, 0.24 nm)F and

4- brono- 2, 5-di f uorobenzenesu,],cg nyl chloride (58 ny,
0.2 mol ). The solution was stirred for 8 to 16 hours.

The sl venPreparatiamof; ENijved-chloPhE(1828)-de(bydroxyhétey)-as
descri bed meﬂlybuanibbmemeauﬁogmmieExanpl e 20 (4.7 ny).

'(I'g)e E gl) | O\;\‘B g (‘él]oﬁgx? uIn -1S0 e-[lglt%llof(?) 8 gvg f? n@noﬁ)o?rle%ﬁlylgxging%Z 85

, SR8 Hihiody A4 fleﬁeeaﬂlbﬁcre (36&HL%@b9c % added a solution of 4-
'S)-tert-1euci no br ono- di fT uoro

chloro-3-nitro-benzenesulfonyl chloride (6.55 g, 25 6 mmol) in CH,Cl, (30 mL).

After 15 minutes, the ice bath was removed and the reaction allowed to reach 25°C.

After 16 hours, the reaction was quehched by pouring into a saturated sodium

bicarbonate solution (125 mL). The organic phase was separated and washed
sequentially with 1N HCl solution (100 mL), distilled water and brine, dried over
MgS04 and evaporated to give a crude solid that was recrystallized from ethyl
acetate-hexane (5.52 g, 64%). MS (+ESI) 354 ([M+NH,4]). Anal. Calc’d for
C12H7CIN;0s5S: C, 42.80; H, 5.09; N, 8.32; Found: C, 42.82; H, 5.05; N, 8.23.
' B. Preparation of 3-Amino-4-chloro-N-{(18S,2S)-1-(hydroxymethyl)-2-
methylbutyl]benzenesulfonamide

A standard hydrogenation béttlé was charged with 3-nitro-4-chloro-N-
[(18,28)-1-(hydroxymethyl)-2-methylbutylJbenzenesulfonamide (0.50g, 1.48 mmol),
10% palladium on carbon (0.05 g), methanol (25 mL) and hydrogen gas. It was
shaken on a Parr hydrogenation apparatus for 50 minutes. The reaction mixture was
filtered and the solvent evaporated to produce a crude oil that was flash
chromatographed (eluant: ethyl acetate-hexane, 3-2) to afford the product as a solid,
mp 89-92°C (0.12g, 26%). MS (+APCI) 307.03 (IM+H]". Anal. Calc’d for
Ci2HsCIN,05S: C, 46.98; H, 6.24; N, 9.13; Found: C, 47.44; H, 6.32; N, 8.88.
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benzenesul fonyl chloride, 2,5-dibronobenzenesul fonyl
chloride, 3,4-dibrono 15 benzenesul fonyl chloride,

2, 3-di chl orobenzenesul fonyl chloride, 3,4-dichloro
benzenesul fonyl chl ori de,

2,4,5-trichl orobenzenesul fonyl chloride, and
2,4,6-trichloro benzenesul fonyl chloride and

foll owi ng the procedure outlined in Exanple 20. 46
This procedure is outlined in the follow ng Schene. R
Ri RSO2C1L OH ~OH TEA, TFEMﬁm@HBBHQN O O Tabl e 4 (LCVS

Dat a' : rete ntinmne) RSQRC

Ami noal t %y I%Yzy((i%)' ﬁ’?g%’fﬁeﬂﬁ’ ‘é 5°’¥(815929n§ﬂ’éf%6’ln1de

i sol euci nol 3-nethyl - - butanol 4-brono-2,5- Ex. 20
Ex. 26 dlfluorobenzenesulfonyl (374.Q H); (358.0
MtH) ; chloride 3.663 min 3.006 mn

2, 5-di bronobenzenesul fonyl Ex. 21 c
MtH) ;  3.340 min 3, 4-di bronobenzepe

29 chloride (4159 MsH),; (415.9 Hy; 3.387 mn
3.357 mn 2, 3-di chnzenesul onyl Ex. 23 chloride
(328.0 M+H); 3.152 3, 4- dye¥T oreb€nzenesul f onyl

Ex. 24 Ex. 27 Ex. 30 xefil orjde (328.0 MH); (312.

MrH); (326.0 MrH);  3.314 ANy 3.105 nin 3.041 min
2,4,5-trichl orobenzenesul Pony®@ Ex. 25 Ex. 31

chloride. (362.0 MtH); (362.0 MtH); 3.533 m n 3.505

mn 2,4,6-trichl orobenzenesul fonyl Ex. 28 Ex. 32
To a solution of (S)-(-) 2-amino-3-phenyl-1-propanol (37 mg, 0.25 mmol) in

THF (3 mL) was added triethylamine (58 uL, 0.3 mmol) and 4-bromobenzenesulfonyl
chloride (63 mg, 0.25 mmol). The solution was stirred for 8 to 16 hours, then

de (417.9
yl Ex. 22 Ex.

concentrated. The residue was dissolved in MeOH (1.5 mL) and purified by semi-
preparative RP-HPLC using the conditions described in Example 1 to give Example
15 (9.8 mg). This procedure is outlined in the following Scheme.

o\\ //O RleNH O\\ //O
R”7™Cl  EtsN, THF R’S‘N’R1
Ra

Table 2 (LCMS Data': Molecular ion and retentlon time)

RiR;NH

(5)-(-) 2-amino-3-phenyl-1-propanol Example 15; (372;0 M+H); 3.110 min
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chloride (348.0 MtH); (362.0 MtH); 3.210 mn 3.404
mn 5 47 Exanple 3 3 4-Bronmo-N- [(1

R, 2R) - 1- (hydr oxynet hyl ) - 2- net hyl but ylI ]

benzenesul fonamde Br OH NH// \\ 0 0 5 To a

solution of D-isoleucine (32.8 ng, 0.25 mmol) in THE
(2 mL) was added [|ithium alum num hydride (1 M
solution in THF) (0.8 nL Qnéhqgnl) and the sol ution
was heated at 60C for 4 hour he sol ution was then
sti rr éBraino25{ 1841 -Sclohexdyd-2-Iyakit:7ethifeerizeacstul fonanids
guenched by addition of water (45 L), 15% aqueous
sodi um hydroxi de (45 L) and wate 05 L) with

vi gorous stirring between each gdi ti on. The

m xture was then filtered and sQncentrated. To the
residue in THE (gd_nL) was added tfiethylamne (69 L
0.50 nmol) and 4-1 enzenesul ffonyl chloride (63.9
ng, 0.25 nmol). The i on wae irP8d for 8 to 16
hours, then concentrated a ? e residue purified as
described for Exanple 1t ive 50.8 ng. 15 The

fol |l owi ng conpounds (Exané? 33-39, Table 5) were
prepared usj ng _4- ronnbenzenesulfongh(chlorlde and

4- chilercBbitiea RE 4o abanzengsulionyd chigrife, (182 mg,d) tpeahen THF
q_m@? ek Byd d\LaLM&exg%g%;:{y(w Ql'm% fbeﬂ%hﬂl)%' INQsodilfh hydroxide

| o- |s eucl ne [ owi n e procedure
(lonnfl)).i EhdreamcEmaaQﬁhaké}Bat Z5AC Sorplréctme, ﬂrenlcsncnmhiateded in

t he I |l o LAH,. . THE

R e T R ARV HER THEgE! S0 Gabligia s iyande (1 M
sdtbGNEinERtRl 0.8 Mha CO!RRHL) W4k aaaéd Eﬁd 8B kdaeRoh sHHREn foNY Hofrs,

Aci d RSO2C1 4- bronobenzenesu

Water (240 pbri2¥nwsiinf bpdroxide (240 pL) a.nd water (960 pL) were added

with shaking between each addition. The reaction mixture was filtered and the filtrate

concentrated and purified as described for Example 1 to give Example 16 (1.9 mg).

This procedure is outlined in the following Scheme.

. W\ Cl
0=3 HZN)H(OH Q0 R 00 R
0 S‘N/L\H’OH LAH, THF S\N,l\V/OH
Q/ H o /©/ H
Br Br

Br
The following compounds (Examples 16-19, Table 3) were prepared using 4-

bromobenzenéulfonyl chloride with L—cyclohexylglyéine, D-4-hydroxyphenylglycine,
D-methionine, and L-tryptophan and following the procedure outlined in Example 16.
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chloride chloride D isoleucine Ex. 33 (336.0 MH)
2.858 mn L-a-nethyl-valine Ex. 34 Ex. 37 (338.0 MtH);
(292.0 MtH); 2.872 min 2.806 mn

(3-net hyl - DL- phenyl al ani ne Ex. 35 Ex. 38 (386.0 M+H);
(342.0 M+H); 3.089 min 3.035 mn L-allo-isoleucine
Ex. 36 Ex. 39 (336.0 MtH); (292.0 MtH); 2.828 nin

" var oy e O ebl DKo o DR R0 e

ci Quhnind A2iD To & Bamlé gn of Moldcalak darci ne | meRdtgrition time

~ester hydrochlorijde (1.82 g, 10 mmol) and (min)

[4cRbHekBRRERNes Ulikony| dhizgaipdg+fy- 11 g, 18 Jygol) I'n

. p:ﬂ lgﬂy-yre was stirred at

B b as added | (griet hyi@%@q\%ﬁ y T8 1T, 3G FH{0T )~
or

16 hourg, then 10
A At o~ Th o Ary

Dehiefhipnife Ei)”f L asth 18hr ormt o 20T Beor or 128502,

1,

Lﬁmgphm% et hyl 2 r‘lgt at ;u; ;@I@ \4$H9 0 _give 13.004"

N- 4- chlorobenzenesulfonyl L-i sol euci ne met hyl ester
3.53 g. To a solution of N\-4- fﬁ%probenzenesulfonyl

L-i sol euci ne net hyl esteP 0.25 nmmol) in a

m Xt ureBRIimdE)g- &1ﬂu&oml9[(1sru$8ﬁkﬁyﬂfbxfmeﬂ))y1)vm&taﬁsﬁ§1]

al l'yl alcohol 15 (17 p.

t ri phenyi phosphi ne ( 6@emfneqyﬂfggaxmﬁ§| ) and

di et hyl azodi car boxylate (39 L, 0.25,nmol). The
reacti on was shaken at_25C for 24 ours. 49 Lithium
bor ohydride (I 1 ng, 0.5 mmol) dded to this
reacti on sol uti ogr he reactipn was shaken at 45C

To a solution of (S)-isoleucinol (23 mg, 0.2 mmol) in THF (3 mL) was added
triethylamine (46 puL, 0.24 mmol) and 4-bromo-2,5-difluorobenzenesulfonyl chloride
(58 mg, 0.2 mmol). The solution was stirred for 8 to 16 hours. The solvent was
removed and the residue purified as described for Example 1 to give Example 20 (4.7
mg).

The following compounds (Table 4) were prepared using (S)-(+)-isoleucinol,
(S)-(+)-2-amino-3-methyl-1-butanol, and (S)-tert-leucinol with 4-bromo-2,5-difluoro
benzenesulfonyl chloride, 2,5-dibromobenzenesulfonyl chloride, 3,4-dibromo

benzenesulfonyl chloride, 2,3-dichlorobenzenesulfonyl chloride, 3,4-dichloro

benzenesulfonyl chloride, 2,4,5-trichlorobenzenesulfonyl chloride, and 2,4,6-trichloro

benzenesulfonyl chloride and following the procedure outlined in Example 20.
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(2 nm.) and extracted into ethyl acetate (3.5 nL). The
organi ¢ phase was evaporated and the residue purified
as described for Exanple 1 to give 11.6 ng. 5 The
foll ow ng conmpounds (Exanpl es 40-48, Table 6) were
prepared using allyl alcohol, 4-Dbiphenyl nmethanol,
t-butyl N-(2-hydroxyethyl)-carbamate, p- chl orobenzyl
Bhi6 BhRkdure Y bR AR eReiNaRa Schefliedi Met hoxybenzyl

al cohol , furfuryl alcohol,E%-(nethylthlo)ethanol,
3- phenyl - 2- propyn-1-ol and follow ng the procedure
outlined in Exanple 40. This procedure is Qutlined in

the following 10 Schgpe. Cl gagc Ph Ph Ph 1HCl - PhSQRC
O=S O Ph3P, DEAD O=S MBr—'ihB = IBQ\HZ&NLESIQ pCM L
Rl OH, THF: DCM O NHz@'iS\G 15 Tabte 6 (LCVS

Dat a) R, OH Exanpl e Mol ecul ar

and

lon Rete®i®n Tinme allyl

al cohol 40rz3324 15 i o) et ol 41
P MYl A A T A SR

435,33 MMO3CE8 nmin carbamat e p- chl ordmamnalbhall cohol

43 416.14 MrH 3. 97 mi n| (Yye)-obut ane g LMﬁo360(%en-leucmo]
MtH 3. 97 m n 3, 4-di nef Rewxybiaory! al g y1415 442 .11 H
3.333 min furfuryl alpohol 46 372. lp)Mihi3. 403 mpn

ﬁb%u hi 0) et hanol 3=

e

or o-

ax ; L2 IVH'I‘I_E % T
eﬁ&“@’f}?ll 48 40%’,{7%01%;1);4. Oadxglg!’ng_ Exanpl e

396 PR hox

R4 hvae-asareth Y /%@gﬁ\inlslpr opy
ABsEObFRERASHIR oMpEX Gl o j
chloride (417.9 M+H),
- 3.340 min
3,4-dibromobenzenesulfonyl Ex. 22 Ex. 29
chloride (415.9 M+H); (415.9 M+H);
- . _ 3.387 min 3.357 min
2,3-dichlorobenzenesulfonyl Ex. 23
chloride (328.0 M+H);
: 3.152 min
3,4-dichlorobenzenesulfonyl Ex.24 Ex.27 Ex. 30
chloride : (328.0 M+H); (312.0 M+H); (326.0 M+H);
3.314 min 3.105 min 3.041 min
2,4,5-trichlorobenzenesulfonyl | Ex. 25 : Ex. 31
chloride.. . (362.0 M+H); (362.0 M+H);
3.533 min 3.505 min
2,4,6-trichlorobenzenesulfonyl Ex. 28 Ex. 32
chloride (348.0 M+H); (362.0 M+H);
3.210 min 3.404 min
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~The solution was stirred at 25C for 8

HN\ 05 Part I: A solution of 2-pentenoic acid
(4.05 nm., 40 mmol) in THE (100 nL) was cooled to
-78C. Triethylamne (5.85 nL, 42 mmol ) and
trinmethylacetyl chloride (plvaloyl chloride) (5.17
m., 42 mmol) were added via syringe in that order. The
dry ice bath was replaced. with an ice bath and the

reaction stirred at OCf%x?%tgﬁé)?f’ then 10 the
reaction was recooled to - . In a separate flask

4- (RBrambenf(lR;2R)- biteydedxiyettyt)e2- bty gty 1 fnaemds) I foramide
di ssolved in THE (100 nL) and cooled to -78C, then
n-butyl lithium (1.6 M 25 nL) was agded via syringe.
The mi xture was stirred for 20 minutes then the above
reacti on m xture was added by r ing the septum and
pouring quickly fBemene flask to|the other (Note*
attenpts to transfe gtion 15 @ xturgsVvia cannula
failed due to the S"L ni um chl ori de
in the mxture). TheXesulsfng m xture was stirred at
-78C for 30 mnutes then a}ﬂ\&wed to warmto 25C for 1
to 2 hours before quenchifg wWth. saturated aqueous
NH4Cl  solution (100 nmL). Vol atiles were renoved on
the rotary evaporator and the aqueous 20 slurry was

di ITptaesplvitantofiddrisoteucine (38 mgaA@Semmoldn @HR/ﬁztth)ewm/Added '

LGBt TV ot B BAEL AL TR ammBlRaE e Sotuton

WasObdRH A8y o 3hdlisi ZEheOdstutidh vl thén @ireand 29@ Rk 816 96
purit murlflcatlonls requi red, the crude
|i%91@ 0

pevas queriched by pdditiers bf wten(atidgr &t aquesiusg
30% t at 5.51 Part 2. T
58815’&?%‘9’519% (4l .%@&( ahy }té @l@mgémgzbmg?% each
adRiod"Phe mllihlre%/ t%l@&eé—andlcﬁm@&)trat&po' ed to -40 C,

was added 4-net hoxyphenyl nagnesium bromde (4.8 nL
0.5 Mgmemal@w in THEHB, mb) wasarised triefindarmiieu(69 g, 048 mmol)

' hEneb Gt g Phiohite 007 Y o 9 el e Shyf Gumar

sfhheﬁfdﬁﬁﬁ to 1%6 Kotk tHEll cohceiiricl abd thEHBsifée %ﬂg ﬁlégaaﬁ (;i%%i%gd for

Erigenplol o giya S08sm&ool ed to -78 C and N

coea RO HEAB ot B TR0 ety {frefrtealfsng o

tebralksbemzanesOlGhyll ohloddéi@ud g-chldrebdneatdsil@shyleBlosde \GReD-
10 with a 1:1 solution of saturated anmoni um car bonat e

iglercines L paethglsyaling i -mettykdd -pieenylalanine, and L-allo-isoleucine
and following the procedure outlined in Example 33. This procedure is outlined in

the following Scheme.

Ry
R1 R1
H,N 2 TEA, THF o
o) oo
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The organi c phase was decanted off and

concentrated. Part 3: To the product fromPart 2
di ssolved in acetonitrile (5 nL) was added 15

t et ranet hyl guani di ne azide (0.6 nm., 4 mol).
for 72 to 120 hours.

solution was stirred
sol uti on was concent

CH2C12 anq~&%@(§§¥ﬁ

separ ated an

rated to dryness, red

%hafl'tﬁfllol/&ﬁlaﬁ%ﬁ%fl %ﬂé&u&?ﬁﬁﬁé)

ered

ayer was

The

The

i ssolved in
wer e

t’hr ough

a padAaiinsiAcidca gel

washed wi th CH2Cl RSGCil) and

concentrated. 20 Par
(131 ng, 1 mol) in

t4-BrombbehitBeqfodict |
THrfe ) at 0 C was

f@@]ﬂBﬁUgEnz%nesulfonyl
. .

- is‘oﬂa'uFl;ﬂeai um o iy

and the sol

The reacti on was queg
I\

159 ﬂr‘HIQf\IIC cnr*ll

(J. MsototTom in

X 33
red at 25C
%3—% Ng?ﬂclddl tion of
1 vida /11/| fl

THF)— (2T
for 4 hours.
wat er

Leageethyl-valing 25 vi go
addi tion. The m xtur
concentrated. 52 Par

Iy o7t

ﬂ%ﬁ§4st|rr|ng betmeen

t2.52 @i t he sol uti on

3B MHEL filtered an@92.0 M+H);

f2.800 Rart 4

BRethyvIDb-pheniplalbiine( 2
(83.7 L, 0.6 nmmol) a
chl oride (130.8 ny,

Bd.B5was added triet
ndséio oMy, obenzenesu
Dogy wp! ). The sol ut

higk. 381 ne
f @Az M+H);
| D035'&Hn

Li—&l?&-{ssféu{gﬁé c 1o 1b

ol vent was renove

descri bed for Exanp

.resi due purj
e 50. 8 ny.

faollowina oo undc
LEA"AL T A~ A ||U

e

c- /IO Zﬂ Tahl
ANy

then concentra

e

%g%g 1\7’1‘4?1{)

aaa¥al
UUIIPUUIIU\J

prepared using 4- ch
crotonic acid, 2-pen
2-octenoic aC|d cin

\ =/\CAT ’J o J
Iorobenzenesulfonyl c

teno'E‘kaﬁ?)ledl:O 2- hexenoi
nam c ac furylacry

hIorlde vvlth

4- nEthYNﬁQmﬁehﬂdmmﬂﬂ[@éﬂﬁﬂ&hdwdnmyhpﬂnmblhwﬂw&mwﬂ

i sobutyl, 4-nethoxyp
bromi de and 10 foll o
Exanpl e 49. This pro
foll ow ng Schene. 0O
"'~/\ NAO i) CuBr,

N~O ii) L OBr rch) \

W PR BTt ERur o o

ic acid,
lic aC|d and
yl magnesi um -

tlined in

cedure is outli ed in the
0J O R OO|) OCR Et 3N R
DVMS, R MgX OH ii) NBS R
Ph Ph T
//\\

To a solution of L-isoleucine methyl ester hydrochloride (1.82 g, 10 mmol)
and 4-chlorobenzenesulfonyl chloride (2.11 g, 10 mmol) in CH,Cl, was added
triethylamine (4.18 mL, 30 mmol). The mixture was stirred at 25°C for 16 hours, then

filtered and concentrated. The crude product was purified by flash chromatography

over silica gel using 10% ethyl acetate in hexane to give N-4-chlorobenzenesulfonyl

L-isoleucine methyl ester 3.53

g.

To a solution of N-4-chlorobenzenesﬁlfonyl L-isoleucine methyl ester (80 mg,
0.25 mmol) in a mixture of DCM (1.5 mL) and THF (1.5 mL) was added allyl alcohol
(17 uL, 0.25 mmol), triphenylphosphine (66 mg, 0.25 mmol) and .

diethylazodicarboxylate (39 pL, 0.25 mmol). The reaction was shaken at 25°C for 24

hours.
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15

R,~R ArylSs&zC1 RR OO+ HN O. LAHRN-O OH ~ CH

Aryl ,NHH2N N3 0 O Ph Ph 53 CI RR N OH O O Table
7 (LCVs Datal : Mdlecular ion and retention tinme) R
R MgX nethyl Ethyl isobutyl 4- n-hexyl phenyl

nmet hoxy- phenyl Methyl Ex. 49 Ex 50 Ex.51 (370.0

(3481(3400 MrH) ; M+H) 3.168 nin 4.017 nin

FQ(nS ﬁérg’(;l;gbg.? %ﬁ:ﬁ %@Qﬂ%(eaé\(pg)sg(unon

. 244 ; J}ledn
I\/H—|) 4Lms%&nllébg}m n gé(%

| ﬂEaea@VonEwas Bigkdixat 4593 fc(r%&o@rs(thexﬁ)qlﬁbn(:ﬁstﬂnylad(d&% of water

G shgoktlema ot Fhinleble (M) i hieallh Bhice Vidskbvaporated

aﬁadlﬁkﬁreﬁildﬁe buﬂﬂéﬁéﬂde@hbe@%@xan?le @togﬁ%ll(ﬁ%ﬁé 1 (348.1
(404.2 MH); MH); M 3.746 mn 949 mn 4.834

m n ERerdpllomng empeindsdExagples40- 4(831@bl@ 6) B2 preqazetioising

My ol - biphtihmethan A2 2o N2 § 8By Bndhy 2

%amate p-

chlorobenzyl alcohol, cyclobutanemethanol, 3,4-dimethoxybenzyl alcohol, furfuryl

alcohol, 2-(methylthio)ethanol, and 3-phenyl-2-propyn-1-ol and following the

procedure outlined in Example 40. This procedure is outlined in the following

Scheme.
pCl pCl
pCI-PhSO,CI o?s o ChsP.DEAD LB Ph
HaN > EN,DCM N > R4OH, THF:DCM
0 H O
Table 6 (LCMS Data')

R;OH Example | Molecular Ion | Retention Time
allyl alcohol 40 332.24 M+H 3.57 min
4-biphenylmethanol 41 458.0 M+H 4.225 min
t-butyl N-(2-hydroxyethyl)- 42 435.33 M+H 3.68 min
carbamate
p-chlorobenzyl alcohol 43 416.14 M+H 3.97 min
cyclobutanemethanol 44 360.31 M+H 3.97 min
3,4-dimethoxybenzyl alcohol | 45 442.1 M+H 3.333 min
furfuryl alcohol 46 372.1 M+H 3.403 min
2-(methylthio)ethanol 47 366.27 M+H 3.69 min
3-phenyl-2-propyn-1-ol 48 406.33 M+H 4.05 min
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2-furyl Ex. 66 Ex. 67 Ex. 68 (344.0 (372.1 (400.1
MtH) ; MtH); MrH);  3.225 mn 3.649 mn 4.152 mn

i -propyl Ex. 69 Ex. 70 (306.0 (376.1 M+H); MtH);
3.199 mn 4.414 min The follow ng conpounds (Exanples
71-87, Table 8) were prepared using 4- 5

br onobenzenesul f onyl - chl oride with crotonic acid,
2-pentenoic acid, 2- hexe% , 2-octenoic acid,
cinnami c acid, b-(3- a&lacryllc aci d,

furyl é—é}mmtN%é@SdZR)alﬁ@ydromateﬂwll)—%‘bemﬂmnpphenybpmpp]ﬂd
nmet hyl , ethyl, isobutyl hox enyl, and hexyl
magnesi um broni de anﬁ’ %efnl rﬁhﬁ'ﬁn{%e pr ocedur e
outlined in Exanple 49. 54 Br D¢ &0 Table 8
(LCVS Data': Mol ecular ion andret ntimt) RR
Met hyl ethyl |sobutyl 4-nmethoxy-
I\/Ethyl Ex. 71 Ex. 72 (414.0 MtH)
mn 4.071 min © .
(430. 0 M+H) ; (406 ; 3.7 ' H3 460 mn 4.256
mn n-propyl EX. : . 79 (352.0 M+H);
(364.0 (394.0 M+H); I\/H—|) 3.291 mn MtH);

0 MrH);  3.230

3.949 min 4.466 mn 3.4/\nin n-pentyl Ex. 80 Ex. 81
(380.0 MrH): (392.1 3.997 Srin MHH):
Part 1:

A solution of 2-pentenoic acid (4.05 mL, 40 mmol) in THF (100 mL) was
cooled to —~78°C. Triethylamine (5.85 mL, 42 mmol) and trimethylacetyl chloride
(pivaloyl chloride) (5.17 mL, 42 mmol) were added via syringe in that order. The dry
ice bath was replaced with an ice bath and the reaction stirred at 0°C for 1 hour, then
the reaction was recooled to —78°C. In a separate flask 4-(R)-4-benzyl-2-
oxazolidinone (7.0 g, 40 mmol) was dissolved in THF (100 mL) and cooled to -78°C,
then n-butyl lithium (1.6 M, 25 mL)) was added via syringe. The mixture was stirred
for 20 minutes then the above reaction mixture was added by removing the septum
and pouring quickly from one flask to the other (Note* attempts to transfer reaction
mixture via cannula failed due to the suspended triethylammonium chloride in the
mixture).

The resulting mixture was stirred at —78°C for 30 minutes then allowed to
warm to 25°C for 1 to 2 hours before quenching with saturated aqueous NH4Cl
solution (100 mL). Volatiles were removed on the rotary evaporator and the aqueous
slurry was diluted with water (200 mL) and extracted with ethyl acetate (2 x 200 mL).
The combined organic phase was dried over MgSQy, filtered and concentrated. The
product may crystallize out of solution and be of high purity. If purification is
required, the crude product can be purified by flash chromatography using 20—-30%

ethyl acetate in hexane.

51



10

15

20

25

4.007 mn Phenyl Ex. 82 Ex. 83 (386.0 M+H); (398.0
MtH);  3.328 min 3.546 min 2-fu yl Ex. 84 Ex. 85 Ex.
86 (376.0 MtH); (388.0 MrH); (418.0 MtH); 3.057 mn
3.305 mn 3.712 min i-propyl Ex. 87 (394.0 MtH);
3.948 mn 5 55 Exanple 88 4-Chloro-N-[(1

S, 2S)-2-ethyl -1-(hydroxynet hyl )octyl ] benzenesul f onam d
Partgt OH H N Followi ng the procedure outlined in
Exanple 49 (Part 1 and 2), 2-pentenoic 5 acid was

coupl éd agppper4D)(brRymiderimethyl sulfideconhplel (d6ang,d.Dinwe]) in

RETMST200 TRy Sdlosm0G e paA P e e RiRe rggnesium
broaBad (108 R 0\ 1 %Tﬁﬁb&?ﬁl' T'HP” e mﬁfq efhé"%%hgt#ﬁ wsgl Alved to stir

chromat ogr aphy over silica gel us
foel @ meinutgs while warmidgrtat- B3C.aTRe ﬁlmnmetwus&ea:‘oled to —40° C and the

s i B 3R o d e D AP W dhesoltion was
Gafdd dt 29TEFor'yas 16 ABURY ted sB@hﬂ;{?vJaQ@ocﬁ {&%@@&dag

sul fonyl ated am no al cohol OW N e proce
E)omvpu@mimlde (@56 exes 23nb)l) 1T Hﬁ"e(zyth) wasaidde® The Qﬂm(ﬁ was

15 Tabl " Mol | d
?lgivt?ﬁ‘t tp gY?f’{’ell )g ICI%&E%E%@&% Clong Illjle‘gr{m The rﬁggti%wemmannhed
%itg% 1&?%]61&%%111& satar&fa 2dthoMith darbdndl thdlo’s ﬁqpoqgssﬁu%ns bivtlrate 5

mL). The organic phase was decanted off and concentrated.

Part 3:

To the product from Part 2 dissolved in acetonitrile (5 mL) was added
tetramethylguanidine azide (0.6 mL, 4 mmol). The solution was stirred for 72 to 120
hours. The solution was concentrated to dryness, redissolved in CH,Cl, and 1 N HCl
(2 mL) was added. The layers were separated and the organic layer was filtered
through a pad of silica gel, washed with CH,Cl, (5 mL) and concentrated.

Part 4:

To the product from Part 3 (131 mg, 1 mmol) in THF (5 mL) at 0° C was
added lithium aluminum hydride (1 M solution in THF) (2 mL, 2 mmol) and the
solution stirred at 25°C for 4 hours. The reaction was quenched by addition of water
(114 uL), 15% aqueous sodium hydroxide (114 pL), and water (266 pL) with
vigorous stirring between each addition. The mixture was then filtered and

concentrated.
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Exanple 90 4-Chloro- N-nmethyl-N[(1

S, 2S) - 1- (hydr oxynet hyl ) - 2- net hyl but yl ]

benzenesul fonanide S\NOH I 5 To a solution of

4-chloro-N-[(1 S, 2S)-1-(hydroxynet hyl)-2-net hyl butyl]

benzenesul f onam de (0.10 g, 0.343 mmol) dissolved in

DMF (2.0 nL) was added potassium carbonate (47 ny,
3 mol ). After 30 mi nutes, the reaction mxture

was  cooled to OC and i odonet hane (50 L, 0.686 nmmol)

was afieldt. soRitioarfrozn Rateg0.5tol) @e THFADL as RidBy ed

and the reaction mxture was stirred at 25C for 24

fsthytaming, 315 uln& 6 mypeld andidrchlorabsnzenesulfangtickdéridex430.8 mg,

bl ne) s 28 Rch 1O ot Bt ok P, Hotven

wat werravedl alnd the eesﬁcﬁ& plmiﬁ)ed asldésedbadv/for ENabI 120dGive 50.8 mg.
evapoy.at to a clear .o ch was washed with Et20

and tﬁafﬁawma PRy @éﬁmelﬁs 3felVe drkls Y wees prgpared using 4-
lore b%&*{ﬂfgﬁ%o}i‘ae Hifn QU Goh ts]%cﬂdgin'r%ﬁ%g%gé?@%%\ﬁ%%om acid,

clear oil 68% . MasS ectr

2-foMenfic 'a91d mﬁnﬁmaIamd@ir;dadyﬁ@ﬁmd}]a&ﬂlﬂ%ﬂ:ﬂ@liﬁpeﬁen(ﬁ& aél@and
73; N, 4.36.

' E’thg‘b Igglyb jl\.lé ol‘?ﬁ@?rls%?lg % Q?Rhfng gexyiland Hlenyl magnesium bromlde and
| ﬁllo%ﬂgftﬂ SpRXNEE ) Bﬁﬂl)ne@ iEAAYIIO U, yﬂlﬁ%?&&ﬁ?él{é g

O SAl 0O To a solution I sol eucl no

‘(qlvweng@hemels mml) in CH3CN (600 L) was added Et3N

(300 4L, 1M in CH3CN) and 4-chl orobenzenesul f onyl
chloride (21.07 ng, 0.1 nmmol) as a solution in CH3CN
(400 L). The vial was cdpped and 57 shaken for &to5y12,

hour sjat nt was_renoved, and the oi
neslog g Dbt AP A Ok gj_ﬁﬁa%%%@mmg RO T o

was was eq{ i Oh 1M HO  ( mHNBPhe sol vent wag,
renoved in \N%LBO, and the_residue dissolved in 1.6
DMSO (0. 03 The foll ovvlrhg conmpounds ( Exanpl es Ph
91-119, Table 10) were prepared using 5 4-chlor
4-brono, 3-chloro, and 3-fluorobenzenesul fonyl I)TMGA
chloride with (S)- isol euc:| nol, L- I euci nol ,

R O O

I

DL- 2- anj no-1- hexanol
2R) - (+) ﬁgnyli ?%b‘é‘nof? mRne,+ HN O AH
\ﬁ\/OH j\/OH R \ ?

Aryl~ g-NH H,N

/7 \

N3
Ph

g
>
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(S)- (+)- 2- phenyl gl yci nol ,

'._(-R).-(-).-I euci nol ,

1- am no- |

- cycl opent anemet hanol , DL-2- am no-| - pentanol,
(S) - 2-am no- 3-cycl ohexyl -1 -propanol, Htyrosinol (bzl),
(R -(+)- nethioninol, (S)-(+)-2-amno-I-butanol,

(1S, 2S)-(+)-thiomcanmne, L-alaninol, L 10
phenyl al ani nol, L-valinol, and

(R -(+)-2-am no-2-rret|hy|-|-butamo| rf ol l owi ng the

procedure outlined iH™
outlined in the foll ow
OH3N1J ~

01' S cl

t ]

Sc

R Et

3 OR

Tabl e 10 (LCVS Dat a2: Mbl e&I@r ion and retention

Wl e 91.7 This procedure is

H2N- Y CH3CN X R R 15

time Ami 1 Ph, 4- br.o P
3- chl) oro-P QQL‘?Q%W@B Mo%li‘h%xgng‘%drefeﬁm%ezuci nol
290R54 (M H) 334.48 (MH 0. 9%'MgX 1.00 mn EX. 92
Ex. 109 UCT [Mithy1290. F) [472757 (%
mn O. 8_7%}6&_ ;Etgng no- fr_@ol%‘(@l A% 1( tgék;{anc%nyl
o f%- MT,H) 2;4 2 (D'\\MDL olég.z pyen hgnm " aqles
368. 44 (M|H) 308.55 (M H) F?‘o‘k%nol P e 1.0 51
min1l.09 nin0.96 min 58 Table 13% 3481 (340.0
Ami noal ¢ohol X-Rh 4-chl dro-Ph 4- Ph | 34tH); or q-NH);
3-fluarp-Ph (S)-(+)-2- Ex, 101 EX.1681gn | 4.017 min | 3.244 min
Bthghy! gl yci nol 35k.42 (MHE$. 5394.53 (M H) [0.96 min 0. 81
mn Ex{ 102 Ex.| (3080 (R)@84.p-1euci nol 334.48 (M{H)
274. 48 (M H) M+H); | M+H);
3.189 min | 3.648 min
n-propyl | Ex. 54 Ex. 55 Ex. 56 Ex. 57 Ex. 58 Ex. 59
(306.0 | (3200 | (348.1 (398.1 (376.1 (368.1
M+H); M+H); M+H); M+H); M+H); M-+H);
3.215min | 3.372 min | 3.891min | 3.635 min | 4.415 min | 3.706 min
n-pentyl | Ex. 60 Ex. 61 Ex. 62
(334.1 (348.1 (404.2
M+H); | M+H); M+H);
3.746 min | 3.949 min 4.834 min
Phenyl Ex. 63 Ex. 64 Ex. 65
(340.0 (382.1 (410.1
M+H); M+H); M+H);
3.259 min 3.876 min 4.366 min
2-furyl Ex. 66 Ex. 67 Ex. 68
(3440 | (372.1 (400.1
M+H), | M+H); M+H);
3.225 min | 3.649 min 4.152 min
i-propyl | Ex. 69 Ex. 70
(306.0 (376.1
M+H); M+H); -
3.199 min 4.414 min

The following compounds (Examples 71-87, Table 8) were prepared using 4-

bromobenzenesulfonyl chloride with crotonic acid, 2-pentenoic acid, 2-hexenoic acid

2

2-octenoic acid, cinnamic acid, b-(3-pyridy1)—acfy1ic acid, furylacrylic acid, and 4-

methyl-2-pentenoic acid and methyl, ethyl, isobutyl, 4-methoxyphenyl, and hexyl

magnesium bromide and following the procedure outlined in Example 49.
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1.00 mn 0.89 mn

1-am no-| -

Ex. 94 Ex.

103 Ex.

114

cycl opentane 332.47 (MH) 288.52 (MH 272.55 (MH)

met hanol
104 Ex.

105 pent anol

0.95 min 0.91 min 0.78 mn
320.47 (MH 276.49 (MH)
mn 0.89 mn (S)-2-am no-3- Ex. 95 Ex.

106 Ex.

DL- 2-am no-1 - Ex.
0.93
115

cycl ohexyl -1- 330.57 (MH 330.57 (MH 314.59 (MH
propanol 1.16 min 1.16 mn 1.07 mn Htyrosinol Ex.96
(bzl) 430.54 (MH 1.22 mn (R-(+)- Ex. 107
met hi oni nol 308. 50 (g 0.85™" R(S) -(+)-2- Ex. 108
am no-1- 262.49 (MH anoH 0.80 gn (1 S, 25)-(+)-
Ex. 116 thiom cani ne 3R0-5L-N cg].'85 mn Ex. 117
L- al ani nol 232.47 (MH) 2% Mn L-phenyl Ex. 118
al aninol 308.56 (MH 0.89 mn Ex. 119 L-valinol
260.51 (MH 0.74 min 59 Table 10 (cont'd)
A_m noal COh"Igalble)% FLhCMS Data': Molecular ion and retention time)
R R’
Methyl ethyl Isobutyl 4-methoxy- n-hexyl
henyl '
Methyl Ex. 71 Ex. 72
(414.0 M+H); | (394.0 M+H);
3.230 min 4.071 min
Ethyl Ex. 73 Ex. 74 Ex. 75
(380.0 M+H); | (430.0 M+H); | (406.1 M+H);
3.710 min 3.460 min 4.256 min
n-propyl | Ex. 76 Ex. 77 Ex. 78 Ex. 79
(352.0 M+H); | (364.0 (394.0 M+H), (422.1 M+H);
3.291 min M+H); 3.949 min 4.466 min
3.422 min
n-pentyl | Ex. 80 Ex. 81
(380.0 M+H); | (392.1
3.797 min M+H);
| 4.007 min
Phenyl | Ex. 82 Ex. 83
' (386.0 M+H); | (398.0 M+H);
3.328 min 3.546 min
2-furyl | Ex. 84 Ex. 85 Ex. 86
(376.0 M+H); | (388.0 M+H); | (418.0 M+H);
3.057 min 3.305 min 3.712 min
i-propyl ' Ex. 87
(394.0 M+H);
3.948 min
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15

4-chl oro-Ph 4-brono-Ph 3-chl oro-Ph 3-fluoro-Ph
(R-(+)-2- Ex. 97 am no-2- 275.91 (MH nethyl-I-
0.49 mn butanol TL-CMS conditions: ZNVD (Waters) or
Platform (M cronmass) or LCZ (Mcromass); col um:

Zor bax SB-C8; solvent: AcCN+H20 containing 0.1% TFA or
0.1% FA; gradient: 2.5 mn 15% AcCN- 95% AcCN, fl ow
rate: 3 nL/mn; detectiong detection ( SEDEX 55);
LN253 det ecti on (Schinadzds. anpl e 120 4-Brono- N
[ - (¢HIoooE T S E)-2 eyinll-d hgxysiokyinethy Bovrglibehasre sl i amidte
ONQOH HBr Part 1: 10 To a suspension of

1-am no-1 -cycl ohexane carjpoxylic acid (5 g, 35 mmol)
and THE (100 nlL) was add ne dinet hyl sulfide
(50 mL, 2Min THF) at 0 C s al |l owed
to expire and~be”eact i on s stirred at 25 C for 24
hours. NaOH (3 '
was stirred for S. e reaction mxture was
saturated with K2C03 an® extracted wth Et20 (2 x 100
mL). The 15 conbi ned Oryani c extracts were washed

with brine (100 nL) and dried over MgSO4 and
evaporalosdng the gprocedure 3tlgped 96 BxampletdB¢Pate § iané ), Arpentenoic

| cohol . t..2; ~ ani | 0l | ted
i BRI b LR o mioraL Comn A (R Sppaters D4
beABy! 128xazbBlih6nel 1A ddiR6:€ oPRERARRENdsRInd Brondi e whetolI8We A By

am no aci ds: 1-anino-l|-cycl ohexane carboxylic acid,
trapaiey-19-bremaesyecintmide.c Aftso wprkup, Beshehragpatography over silica gel

D L e e
(@“lbhmor Bétkylnemes) 4 bey]-Tokardlidmoss. Eall ishagvist@nverted to

rocedure outlined for exanple 120. This procedure is
&ieorrsseanding swionykatnd) amipe glegholdpdowing the rrpcedure in Example 49,

(Steps 3-5).

7\

ci /‘:CXV'
H OH
N
00

Table 9 (LCMS Data': Molecular ion and retention time)

Isomer Example Molecular lon Retention Time (min)
1S-28 88 363 M+H 4,24 min
1S-2R 89 363 M+H ' 4.24 min
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- X; BH3-DM5 _ OHOHZN OHH NS~-OHx , ~OHd z/ HHO 5
Table 11 (LCVS Data2: Mol ecular ion and retention
time) Amno Acid X-Ph 4-brono-Ph 4-chl oro-Ph
1-am no-1-cycl ohexane Exanple 120 Exanple 123
carboxylic acid 348.07 (MH 302.18 (MH 1.02 mn
1.00 mn 2-am no-2-norbornane Exanpl e- 121 car bloxyl iC
acid 360.05 (MH 1.07 am noi ndane- -
Exanpl e 122 Exanple 124 IEé‘ar gg&/olll c acid 381.96 (MH)
336. 174Cialedp- NameBylaiNF (18, Zﬂ)slﬁhydmmyn'\ftgy)ell«ugmzhmmﬁ]
Exanpl e 125 phenyl gl yci ne mn
Exanpl e 165A 4- Chl oroxﬁnf %n ée
S, 2S) - 1-fornyl - 2- net hyl butyl ] benzenesul fonanm de , 01
0 SANO HH C 10 To a solutilon of
4-chl or obenzenesul fonyl chhorhdey(1.93 g, 9.1 mmol) in
CH3CN (25 nL) and (S)-isol eigii nol (1.&1 g, 9.1 mmol)
was added Et3N (1.91 . The reaction

C for[ 30 minutes. The

m xture was stirred a _ _
sol vent was renoved " the oil was dissolved in

hed th te
o 56 T8 bt roroar s rieae bl vsdivaiyt) -
be SR QfnBmtie\(s. lbl‘g40 323 6Bh & QisRENZEREIMET S 'MhL)n wras-added

i sol euci nol, whi was carried on wthout furt
ppmsmﬂmmbognte (4"6mg, 0.343 mmol). After 30 minutes, the reaction mixture was
cooled to 0°C and iodomethane (50 uL, 0.686 mmol) was added. After 2 hours, the ice

bath was removed and the reaction mixture was stirred at 25°C for 24 hours. The

insolubles were then filtered off and the DMF solution was diluted with EtOAc (50
mL) and washed sequentially with 10% citric acid (50 mL) and saturated brine (50
mL), dried over MgSO, and evaporated to a clear oil which was washed with Et,0

and then purified by flash chromatography (eluant: 95-5 CHCl3/iPrOH) to afford the
desired product as a clear oil (71 mg, 68%). Mass Spectrum (+APCI): 306 ([M+H]".

Anal: Calc’d for Ci3H;oCINO;S: C, 51.06; H, 6.59; N, 4.58. Found: C,51.15; H,
6.73; N, 4.36.

Example 91
4-Chloro-N-[(18,2S)-1-(hydroxymethyl)-2-methylbutylJbenzenesulfonamide

o ‘\\\\
o, .0

(I
OH
o
H
Cl

To a solution of (S)-isoleucinol (17.6 mg, 0.15 mmol) in CH;CN (600 pL)
was added Et;N (300 pL, 1M in"CH3CN) and 4-chlorobenzenesulfonyl chloride
(21.07 mg, 0.1 mmol) as a solution in CH3CN (400 uL). The vial was capped and
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To a stirred solution of N-4-chl orobenzenesul fonyl
isoleucinol (-9.12 mol) in CH2CI 2 (100 nL) was added
a m xture of pyridiniumchlorochromate (5.88 g, 27.3
mmol) and silica gel (-'6 g). The resulting slurry was
stirred at 25 C until the al cohol was consuned by TLC
anal ysis. The reaction m xture was diluted with Et20
sh2& £6r 8o 1 8R6ieE bi 4 I I

(eluant: 20% Et OAcloeTwcgg)hE ng#?%ééﬁgm%égo% e 01}1 was dissolved
ig StQAn( 1 mipeThexerulties splution wascwashad withd MHEH 2@ TML). The

38 \}éﬁf \9& \%ﬂ%l{}?cg‘!?hva%g 30 Et C/ hﬁ%swl | Veigp %L%ytgar({{ 03 M).

1 07 Thmfﬁll)owﬂa@ cﬁm@l‘ﬁm(ﬁ (Eﬁ&nplés ¢hij g, 01" adte 10) Were prepared usm
@}S (hydr oxyet hyl ) -2-net hyl but yl ] benzenesu{)f onam d
o, SRreTeR 3-¢hltg, & %ﬂumoeﬁnzgnw @n:dwabm;ig avithy(§in

EISERL A 1S E e B, 5 0075 O i,

MAgnesi um
(S)q§+.) -2- phienméyomcm (RS- lemmxddl-aﬂﬁimamcpabﬁzﬁt@bnéﬂlaﬁblf DL-2-

12 h hed with d
S e PR 12 Gy SR LA PToPaE) BT eI Gain (B)-CH

mheWiBRINYE$S)-{) 30 e I 1 aﬁ‘}% .

aqueous % )Gg'r) m%gﬁgxlt ?g?%gl%%sﬁ(?ﬂdﬁ ¢ tq&?hml L

PRghAlARTolo] cxalingl b - (d'?zrﬁfﬁanno-étmcthﬂs‘abatanol tiaingithe
sultl m xture af d S .was

efiRle Sl o B o TPt T B8 BUBE Fllovne

S2hentéls 30 mV  The foI | owi ng conpounds (Exanpl es

126- 210, Table 12) wer e prepared using N-4-fl uoro

4- brono, 4-chl oro, @-ghl orokand 2- fEbmorophengZI sul f onyl

i sol euci nal wit hx—@/t h§ T Hum BIqam des

cycl opentyl magnesid¥m br om def hexyl magnesrgm br ofri de,

pentyl magnesi um brom de, butyl magnesi um brom de,

i sopropyl magnesi um 25 br om de, o-tolyl nagnesi um
br oni de, Table bQI(WMﬁd?%@I Mnlmuhmlmieand retention time)

: uvm-broni-de
AFROT T

VI Ilyl IIMUII\,QI UI LI A
et hyl magspasi um broni de,

4-fl uorop

ehl hr nnha

L om - da 4 g2
THQ'PB 3-chloro-Ph -
2- met hy I -
@'éi?;!ﬁ“&’ﬁeh

IQIICDI uIII UI Ufll UC,

nesi um brom de,

nQC‘I |m l"
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0.% min oani s

29658 (M-B on

thylnagne5|u
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pl enagnesi un

m bromn de, 3Ex.109
ynyl magnesi yamn4.57 (M-H)
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1ﬂ911-

é:TP ned

N- di_net hyl ani | i ne

mpgnesi um bro
n exanpl es

gyesi um br

54189 fNalEnow
1@%34}][)0
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ng the procegursssn-m)
0.86 min

(1S,2R)-(+)-
phenyl-

ropanolamine

Ex. 93
324.54 (M-H)
1.05 min

Ex. 100
368.44 (M-H)
1.09 min

Ex. 111
308.55 (M-H)
0.96 min
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and 165. This procedure is outlined in the follow ng
Schene. 0 1. (S)-isoleucinol OOS Et3N, CH3CN 0 R-MgX
40 N')~ THF X O 2. PCC SO 115 NOSRCHzAO2 XHH
X i HOH 10 Table 12 (LCMS Data2: Ml ecul ar ion and
retention time(s)) RWX X-Ph 4-fluoro-Ph 4-Dbrono-Ph
4-chl oro-Ph 3-chloro-Ph 2-fluoro-Ph Ex. 126 Ex. 145
Ex. 165 Ex. 185 Methyl 28818 350.05 304.10 304.15

magnesi um (M H) (M H ThbenmERodt’d Almn 1~1 mn 1.04
mn1.05 min 110 nn 1 12 min Cyclopentyl Ex, 127

fsninoplebpk| 166 Ex. 186 Ex. 202 Xp. 21 404.05 358. 18

358. 18 342. 22-chivagfibsi|urd-brommo-Bk  dneichlodd-P (M 3IHuoro-Ph

ﬁi\/i (MH m1.8Q. oin 1.40 mn 1.37 m ngli39
G50 i n' Ex 128 Ex4.44 615X, [187 Ex. 203

A )1,0199714 21 374.22 3p8ehn Magnesi um (M H), 69§7ﬁ%iMH

{MH (MH — brom de lgc\;uld@n I8 mm 148 .
‘@(ﬁ’gH)
Bqpin

1.44 mn 1.5 3mn1.46mn
(%(6}116%&%( 168 Ex. g QU\%C@ entyl 344 Z’Q
n ﬁn NAA NN AN et L LN

196 366 '-l-'-l- 24 a \ 11 \ M l UAN]

cgc f 40 min, 1.40 r}s
%3’ 1{)46 mn 1.45 mn ]?:A%MH)

mﬁtham? m o mmm Ex. 1169 Ex_ 189 |¢%8 mimg

BUbMhiR30. P1 392. 07 34’éX1lé)4346 17 |B83023 magnesi um
p@M'(MFD, (MH  (MB0-ANMME) bndi6i49dMeHR24 rin, 1.34
n_133in_ 1 33 m9r93P1125 ni_n,|0-89 min

(S)-2-amino-3- [Ex. 95 Ex. 106 Ex. 115
cyclohexyl-1- |330.57 (M-H) 330.57 (M-H) 314.59 (M-H).
ropanol 1.16 min’ 1.16 min 1.07 min
. Ex. 96
Loyt las0.54 (ves
1.22 min
Ex. 107
R)-(+)-
methioninol 308.50 (M-H)
0.85 min
(S)-(+)-2- Ex. 108
amino-1- 262.49 (M-H)
butanol 0.80 min
s> o
thiomicamine 51 (M-H)
0.85 min
' . Ex. 117
L-alaninol 232.47 (M-H)
0.52 min
L-pheny] Ex. 118
alaninol 308'56.(M'H)
- 0.89 min
Ex. 119
L-valinol 260.51 M-H)
0.74 min
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1.28 mMin 1.39 mn 1.37 mn 1.38 mn 1.30 mn

12 (cont'd)

RvpX X-Ph 4-fluoro-Ph 4-brono-Ph

63 Tabl e

4-chl oro-Ph 3-chloro-Ph 2-fluoro-Ph Ex. 170 Ex. 190

| sopropyl 332.17 332.18 magnesium (MH (MH)
bromde 1.25 mn, 1.26 mn, 1.30 mn 1.31 mn o-tolyl
Ex. 131 Ex. 171 364 19 380.17 magnesium (MH (MH)
bromde 1.28 min 1.36 mn tert-butyl Ex. 132 Ex. 149
Ex. 172 Ex. 191 330. 2I1a3%21® 01;514@) 17 346.18
magnesium (MH) (MH) (MH) ( brom de 1.31 mn

Amypoglgeho] |
1 sobut yl

39

40 min 1.40 min Ex. 13@PfEx 173 Ex. 192

D24@hlo3dHh1] 3Wbrohl-Plradnedchiord-Rh H)

(3ViitHro-Ph

®M(H)2- bro
amig®2m n 1

B&hyl-Mi nyl
BIREBESI UM

%(ds 1. 33 m
237é6111§1 13052
OMAIn v H)

n,

133 Ex. 151

(MH (MH)

1.31 mn,

07 316.14 31

1.32 mn, 1]

X. 174 Ex. 1
6.16 300.18
(I\/H—I) br oni

37 mn
93 Ex.

delO4

TS condR

%@%@“

mn 1.25 mn

EN7vD (Wat

S%et

Ex. 135 Ex.

Or. Hat

153 Ex.
Example 120

fx@.%ﬁgha
(st O

176 Ex.

mn 1.26 m
195

S 01J icY S
;&f %%zo%g %WP)

n 1. 25

4-Bromo-N-[1-(hydroxymethyl)-cyclohexyl]-benzenesulfonamide

Part 1:

o)

N~

Br

.
S ; OH

H

To a suspension of 1-amino-1-cyclohexane carboxylic acid (5 g, 35 mmol) and
THF (100 mL) was added borane dimethyl sulfide (50 mL, 2M in THF) at 0 °C. The
cold bath was allowed to expire and the reaction was stirred at 25 °C for 24 hours.
NaOH (3M, 100 mL) was added and the mixture was stirred for 4 hours. The reaction
mixture was saturated with K,COj3 and extracted with Et;O (2 x 100 mL). The

combined organic extracts were washed with brine (100 mL) and dried over MgSO,

and evaporated to give 4.35 g (96%) of the desired amino alcohol.

Part 2:

The amino alcohol was sulfonylated as in example 91.

The following compounds (Examples 120-125, Table 11) were prepared using

the following amino acids: 1-amino-1-cyclohexane carboxylic acid, 2-amino-2-

norbornane carboxylic acid, d, I-1-aminoindane-1-carboxylic acid, and d-1-2-

cyclobutyl-2-phenylglycine with 4-bromo and 4-chlorobenzenesulfonyl chloride
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Et hyl 302.19 364.09 318.16 318.16 magnesium (M H)
(MH (MH (MH bromde 1.06 mn, 1.18 mn, 1.16
mn, 1.16 min, 1.11 min 1.23 min 1.21 min 1.21 mn
4-fluoro Ex. 154 Ex. 207 phenyl 429.99 368. 17
magnesium (MH (MM bromde 1.28 mn, 1.18 mn, 1.33
mn 1.23 mn 4-chloro Ex. 136 Ex. 155 Ex. 177 Ex. 196
fEllowid@ the Jroedtinte S@linddiost dRaritlle 498 - PRis Q)%e@tﬁe @&tﬁﬁ’ed in the
magneswm(MH) (MH (MH (MH (M brom de 1.26
following Sghemg.n " 1.33 min, 1.33 nin, 1.25 min, 1.30 nin
1.40 mn 1.35 mn 1.38 m'n130 mrn 64 Table 12
(cont'd) RMyX X-Ph 4-fl uoro- Phagsdg ono- Ph

4- chl or o- Ph—3- chl or o- Ph 2-f | uor@- h2mathy|

137 Ex. J'PA%)QH i@L,propgg\y/ 23818 3902 szbnlg
magnesi um' ( MGH) (M H) (M) “Brom de 1 mn 1.25
mn, 1.24 min, 1.21 min 1.31 mn 1.30 mn Ex. 138

Ex. 157 | sopropenyl 314.19 376.06 magnesi um (M H)

5 (E>'\</L mlsgbgrgl%gl @Wﬁbhéé@@é“ éﬁé‘eteﬁl.ﬂgwgﬁ mn

380.20 442.01 396.16 396. 19 380. 20 MggRes um (IVI-H)—
(M H)| (M H) AoNpeyscid H) k_ i pi5 T "%gﬁlo‘S*PH'

1 23 : . .l.e . m T =AY 1é|123 = = l_
min 1|128niroA -dyckiheRite  1- £ 420 £y p
carboxylic acid ' 07 (M-H) 302.18 (M-H)
\ 1.02 min 1.00 min

B

EJ

2-amino-2-norbornane 360.05 (M-H)
carboxylic acid i
1.07 min

Example 122 Example 124

d,I-1-aminoindane-1- 381.96 M-H)  [336.17 (M-H)

carboxylic acid

1.06 min 1.04 min
Example 125
d,1-2-cyclobutyl-2- -
pilen}lcl}é(fy?:i:;y 364.21 (M-H)
1.22 min

Example 165A
4-Chloro-N-[(18,28)-1-formyl-2-methylbutyl]benzenesulfonamide

K3 ‘\\\\

N7

IO
Cl

10 To a solution of 4-chlorobenzenesulfonyl chloride (1.93 g, 9.1 mmol) in
CH3CN (25 mL) and (S)-isoleucinol (1.07 g, 9.1 mmol) was added Et;N (1.91 mL,
13.7 mmol). The reaction mixture was stirred at 25 °C for 30 minutes. The solvent
was removed and the oil was dissolved in CH,Cl, (20 mL). The solution was washed
with water (2 x 20 mL) and dried over Na,SO4. The solvent was removed to give N-4-

15 chloro benzenesulfonyl isoleucinol, which was carried on without further purification.
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propenyl 390.03 magnesium (MH bromde 1.26 mn,
1.35 mn 2-12-(1,3- Ex. 140 Ex. 160 Ex. 179 Ex. 199
Ex. 210 dioxanyl)] 388.22 450.07 404.18 404.19 388.21
ethyl (MH (MH (MH H(MH nmagnesiumO0.99 mn,
1.09 mn, 1.08 mMn, 1.1 3 r in 0.98 mn, bromde 1.04
mn1.15 mn 1.13 mn 1.03 mn Ex. 141 Ex. 161 Ex. 180

Ex. 20 Bsthrrtdesoyitiod 28 Ne4- cﬁ&%&ﬁzﬁééulﬂ&yﬁééleﬁ@inol (~9 1 mmol) in
e m(MH (MH (M MH., bromde 1.1

e fhoﬁ ) Was agded afwztﬁrmfrpynﬁuz@n@hh)rqcmmaﬁe .65 8381273

1(L ¥ '
1%&7121) %%éélélgh 1(~6 b ). %‘h& Wﬁfé"%&%ﬁ\fg C@ggﬁg la{Thol
wastchpsunged, b}&'HIZC BEnaly68 The reat8an MixtudOdas dihitabwith BH6 (_12'50

[ \V3

o)yt LR Pk st SR EeL{ a0t T1043 pe, Fallowangamoval
of s@i%t] the ers?&lemvi‘s s-ﬁbj%ZteH‘tJ‘a Bictd, é‘mréhutﬁgoﬁgﬁ (36% EtOAc/hex
(cont’ d X X-Ph = 4-f1l uoro-
ta giya|1 G’»‘ﬁl tyhisteps)-cithealfiehyde GLOMSt= B 4 BM-H)L 453= EX07
ngi%il Ex. 183 d| nmet hyl 393. 24 455.07 409.22 aniline

H) (MH (MH magnesiumO0.77 mn, bromde 0.81
mn 0.95 mn 0.92 mn -

Example 165
4-Chloro-N-[(18,285)-1-(hydroxyethyl)-2-methylbutyl]Jbenzenesulfonamide

. ‘\\\\

Q}' OH

Toa solution of the aldehyde from Example 165A (23.1 mg, 80 mmol) in
THF (400 pL) was added methyl magnesium bromide (400 uL, 1.0 Min THF, 5 eq).
The vial was capped and agitated at 50 °C for 12 hours. The reaction was quenched
with saturated aqueous NH4Cl (1.5 mL) and EtOAc (1 mL). The organic layer was
transferred into a tared vial and the aqueous layer was extracted with EtOAc (1 mL).
The combined organics were concentrated (Savant, medium heat) and the resulting
mixture of diastereomers was dissolved in DMSO such that the final concentration
was 30 mM.

The following compounds (Examples 126-210, Table 12) were prepared using
N-4-fluoro, 4-bromo, 4-chloro, 3-chloro and 2-ﬂuorophénylsulfonyl isoleucinal with
methylmagnesium bromide, cyclopentylmagnesium bromide, hexylmagnesium
bromide, pentylmagnesium bromide, butylmagnesium bromide, isopropylmagnesium
bromide, o-tolylmagnesium bromide, tert-butylmagnesium bromide,
isobutylmagnesium bromide, vinylmagnesium bromide, allylmagnesium bromide,
ethylmagnesium bromide, 4-fluorophenylmagnesium bromide, 4-
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1- napht hyl

(MH (M

EX.
H)

4-Bromo-N-[ (1
S, 2S)-1-(1- hydroxy-1-nethyl et hyl)-2-ethyl butyl ] benzene

sul f onam

sol ution of 4-bronobenzenesul f onyl

de 5 Par

144 EX.

tl: OAO

S OH

H mnmi
chloride (1.278 g,

Exanpl e

a Br To

184 400.21 416.18 nmagnesi um
bromde 1.35 mn 1.41 mn

211

a

chidropienyimagnediteNréB e 2 nstiRg- 1a;sid§d1yﬁhagnle§ahﬂtshﬁ&

met hyl
isQRreRsy N

o RSl

ester

e P

yibal rE-J;

e sol ve

hydrochlorlde (908.5

nmol )
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sglmpgEesIRm Iormée rethyidt )

PR

@%ﬁ?ﬁ#%%fgm

hﬂﬂtemybha@xésiium trbfaide, (bopyhylmaphesistlbibrhide, Mas Washed
NHAOH (5 i),

tﬁﬁama?

soI u%’

ter
E’&g?ﬁ?@’l‘n

BndBRmProh e fHEShin Qhesﬁijo

ion of the sulfonam e est

bri ne

i I Qb oo bEa BB romeyndb -

E&fﬁ?é?o%ﬁm%ﬁtn?% af;tgesaléSA

anddb¥. iThisecedBB0s ouflinedim the deltbwieg Byhermragnesi um

brom de (333 p.L, 3.0 Min THF, 8 eq). The vyial 15
was cappedo&nd @ﬁjf“é@j‘ed at, §Q-C fQ 12 hou «The
reactiop A ' 5 4rL) and
EtOAc(l ezupfg*lﬂayr wastrx feh'r dinto a
tared vi al and t he aqueous | ayer was extracted with

Et OAc (1 nlL). The conbined organic extract was

concentrated (Savant,

di ssol ved in DVMBO such that the final

medi um heat) and the product was

concentration

was 30 b S
211- 271%"%%@%&%@?@ &?é\fﬁg‘?é‘c ﬁé’-f‘g%’%%&'% ﬁg%%?ﬁ 2)
NRﬁ\fIg% np, 4-chloro, 4-fluoro, X-Fthl oro and
o fObeﬁﬂ@d}SSFgﬂ %gdmoJrI:ﬁ(?'@UﬂbftﬁPM‘tﬁBh'lorSSiher 2Wluofb-Ph
e magnesi um br pm de, ne €St LD de
M@tﬁg,lzl rra(;rlfé‘sﬂzﬁn br pBXdéS but yﬁmggey u%@fﬁ% de
Eg‘ﬁ%gﬂlyl @88A8si um HILRA de, 5(8)1 butyl gsn un
% &M-H) magne@Viti br oni 1084 8t hyI %ﬁ Si umn
rom de 4-01 min 1.12 min
1.10 min 1.12 min
Ex. 127 Ex. 146 Ex. 166 Ex. 186 Ex. 202
| eebeeol 24221 40405 |35818  |35818  |34220
| bromida (M-H) (M-H) (M-H) (M-H) (M-H)
1.30 min 1.40 min 1.37 min 1.39 min 1.29 min
Ex. 128 ' Ex. 167 Ex. 187 Ex. 203
Hexyl 358.24 37421 374.22 358.24
magnesium | (M-H), (M-H) (M-H) (M-H)
bromide 1.40 min, 1.48 min, 1.48 min, 1.41 min,
1.44 min 1.52 min 1.53 min 1.46 min
Ex. 129 Ex. 147 Ex. 168 Ex. 188 Ex. 204
Pentyl 344.23 406.10 360.19 360.20 344.22
magnesium | (M-H) (M-H), (M-H) (M-H) (M-H)
bromide 1.32 min, 1.40 min, 1.40 min, 1.40 min, 1.32 min,
1.36 min 1.46 min 1.45 min 1.46 min 1.36 min
Ex. 130 Ex. 148 Ex. 169 Ex. 189 Ex. 205
Butyl 330.21 392.07 346.18 346.17 330.23
magnesium | (M-H) (M-H), (M-H) (M-H) (M-H)
bromide 1.24 min, 1.34 min 1.33 min, 1.33 min, 1.25 min,
1.28 min 1.39 min 1.37 min 1.38 min 1.30 min
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f | uor ophenyl magnesi um br om de, 4-chorophenyl magnesi um

brom de, 2-nethyl-I|- propenyl magnesi um brom de,

i sopropenyl magnesi um bronm de, 4-ani syl magnesi um

brom de, 1 -nmethyl- 1 -propenyl nagnesi um brom de, 3

- but enyl magnesi um brom de, 1- propynyl magnesi um

brom de, 4-N, N-di net hyl ani | i nenmagnesi um brom de, and 1

10 napht hyl magnesi um brejgide (Cgh
outllned in exanple 211. This

Wi ng the procedure
cedure is outlined

qu%gng)llomnng Schene. 0 O OXH%N ~ ORMXOSDO,11
@) GHINO-PIN D-bidioBhS NeiRors-Ph | B-dhlofo FPHOHR flubko-Ph
Table 13|(LCVb> Datp2: Mol ecyl@y 1h@n angyr gggentl on
| X{Ph RMgX @-bronmo- 4-ghligr o- Behhgro-
égc %rng Ph ph 4-f] uoro-Ph FQMDII]D .2 l%é‘ 223| Met hyl
BEOmidY 18.61 Ex. P35 _magngs) §02 6 brom de
1.06mn1.17mn111 iy g%&‘s 249 Ex.
261 —paghesium Hexyl 458,78 44 11 7g .‘]?KHLQA4RR 75
ditbA178 br & b8 1 87 nin 1. 8q #-A7h.87|nin 1.81 pin
Heh] ¥1HmE(.3Q‘1-29 Ex. [Ex.250 Ex.|289.17476. 49 237 430} 76
b%mi _| um #14. 82 (M|{HM-H)bromide 1.76 njn 1.70
M28 Min70 in 67 Tad.36h& (cont' d) X-Ph
Ngbp bl @xp1324- ch] Bx.0494- f [{uBr.7Ph 34 gRl pgo- 2-fTuoro
'R Ph | B0, o1 Y1 Ekailgh Ex. 22560y 251 B Y.
P M) (M) M) | (M)
1.31 min 1.42 min 1.40 min 1.40 min
Ex. 150 Ex. 173 Ex. 192
Isobutyl 392.06 346.17 346.18
magnesium M-H) (M-H) M-H)
bromide 1.33 min, 1.31 min, 1.32 min,
1.37 min 1.36 min 1.37 min
Ex. 133 Ex. 151 Ex. 174 Ex. 193 Ex. 206
Vinyl 300.18 362.07 316.14 316.16 300.18
magnesium | (M-H) M-H) (M-H) (M-H) M-H)
bromide 1.04 min, 1.16 min, 1.13 min, 1.13 min, 1.03 min,
' 1.08 min 1.20 min 1.17 min 1.18 min 1.08 min
Ex. 134 Ex. 152 Ex. 175 Ex. 194 .
Allyl 314.19 376.05 330.14 330.17
magnesium | (M-H) (M-H) (M-H) M-H)
bromide 1.12 min, 1.22 min, 1.21 min, 1.20 min,
1.16 min 1.26 min 1.25 min 1.25 min
Ex. 135 Ex. 153 Ex. 176 Ex. 195
Ethyl 302.19 364.09 318.16 318.16
magnesium | (M-H) M-H) (M-H) (M-H)
bromide 1.06 min, 1.18 min, 1.16 min, 1.16 min,
1.11 min 1.23 min 1.21 min 1.21 min
4-fluoro ' Ex. 154 Ex. 207
{)‘;iffnni;s;m 1.28 min, 1.18 min,
1.33 min 1.23 min
4-chloro Ex. 136 Ex. 155 = | Ex.177 | Ex. 196 Ex. 208
phenyl 384.14 446.01 402.03 402.06 384.14
magnesium (M-H) (M-H) (M-H) (M-H) (M-H)
broraide L26ngn, L35ngn, 1.33 min, 1.33 min, 1.25 min,
1.30 min 1.40 min 1.35 min 1.38 min 1.30 min
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magnesi um 448. 59 402. 72 386. 738(MH) 402.68 brom de
1.65 mn 163 minl1l.58 mn 1.65 nmn

magnesi um 358. 70 (M H)

| sopr opyl

Ex. 239

brom de 1.47 mn |sobutyl

Ex. 214 Ex. 226 Ex. 240 Ex. 252 magnesi um 448.58 402.70
386.73 (MH) 402.74 bromde 1.65 mnmm 1.63 mn 1.58 nmn

1.65 mn

Phenyl

Ex. 215 Ex. 227 Ex. 253 Ex. 263 nagnesi um

488. 51 442.65 442. 64 A26bf12 Rerd)de (MH) (MH (MH

{|\/L|—I\1ann1ARmn1ann 43 mn Fx 216
Ex. 254 Ex. 264 Allyl 416X%h 370.65 Ex. 241
370 4 3%54-BForo+fhgnédram-PM Mr-cliddorbh B3 4hbo{Plt [H)-fluoro-Ph
m@lg Bx. 137 oni [Bx.11543 mi[n 1.41 ni hEX. B mi n 1. 43
5| aBR1EX. 2039004 229 Ex. 255 Exq4, 2@5
WRAAES | um Erhyl  39P0a31)346. 67 330EX. . (2P (M
%}’*ﬁ@%&@%ﬁ&nﬁron fos (M H [(MH 1.28; ?14 DM H (M H)
bromgieni n nf;§7,mn 1.28 min ¢ blﬁ%o Ex. 266
pncnyl 4 ||ug |E:a|1"""‘| MH—bromge—1—45+n
chIorP 8 Ex Ex. |267 phen/I 556.39 511.96
I%@P%Wyl 5 (MH) (MH - bronide 1./61 nin
MAgHESTHY, | { @4 ropenyl Ex.219|Ex. 230 EX. 243
nps7 lzlésmnsra ghk3# mW.416. 51 370. 64 354. 69 (M H)
370. 66 354, 1€8nmbron1 Q&¢mint H) (MH 1.43 min (MH
(MH 1.58xni3p 1. 4BExi1581. 48 Bx. 078.. 43| BxN1984- ani Bx/ 209
dnisy?31 F380.264 Ex| 4258 Ex. |268.16magnesosing 502. (6380.20
idesidm( MILHPO2. 6P0MEH. 71 | (M-H) (M-H) (M-H)
bromide 1.15 min, 1.24 min, 1.23 min, 1.22 min, 1.14 min,
1.21 min 1.30 min 1.29 min 128 min | 1.19 min
1-methyl-1- N
propen}fl (M-i—I)
magn.e SIim 1.26 min
bromide L
1.35 min
2-[2-(1,3- | Ex. 140 Ex. 160 Ex. 179 Ex. 199 Ex. 210
dioxanyl)] | 388.22 450.07 404.18 404.19 388.21
ethyl (M-H) (M-H) (M-H) (M-ﬁ) M-H)
magnesium | 0.99 min, | 1.09min, | 1.08min, | 737 0.98 min,
bromide 1.04min | 1.15min | 1.13 min AR 03 min
| Ex. 141 Ex.161  |Ex. 180 Ex. 200
3-butenyl | 328.21 390.06 344.16 344.16
magnesium | (M-H) (M-H) (M-H) (M-H)
bromide 1.19 min, 1.29 min, 1.27 min, 1.27 min,
1.23 min 1.33 min 1.31 min 1.31 min
1-propynyl Ex. 162 Ex. 181
magnesium ?13441?1)1 31318}11;
bromide 1.19 min- | 1.18 min
A-thio Ex. 142 Ex. 163 Ex. 182 Ex. 201
ﬁiﬁfg“m 1.25min, |1.33min, |132min, | 1.32 min,
1.29 min 1.38 min 1.37 min 1.37 min
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bromde 1 43 mn 1.38 mn 114-3 mn 1.37 mn

1- et hyl -
propenyl

(MH (MH 382.73 (MH H (MH)

1.61 mn
(cont'd)
3-chl oro-

Ex. 233 Ex .246 _Ex. 260

Ex. 220 Ex. 232 Ex. 245 Ex. 259 Ex. 270

444.59 398.69 398.65(M 382.50 nmmgnesium

1.54 mMin 1.61 mn 1.56 mn 68 Table 13

X- Ph
2-fluoro

Ph

RVMpX 4-brono- 4-chl oro-
t | Ex. 221
%bgé;]lf&r?agnggl UM 444. 60 398. 66

4-f 1 uor o-

bromde 1.63 mn

Ph

TR

HH 518.68 382.70 broKiPled4d mn 152 mn 1.46

HG 4floroPhN NbgorieiPhY|| 4-ElorclPH | 3adhldrbFh P2FIubo-Ph
e m O} 97 mn Qrom de 1I-fpapht hyl EX. 222
ol 5?;*;2235 5pBX 464542, |56¢. tddnesilum 526. 69| (M H)
gﬁ@?’de PRl mm 1 63.0h 1.58109132 Exanple 272
|.0r 0- 7]?1 (M-H) (M-H)
SlB%I iﬁ }n-’z- 995 exiyet Nyl.9bangengsul fonanide O'S
e N_5 Q_f_ﬁa_g}_g_
l[ﬁz(p‘ﬁ I cnfégﬁ‘é"nyl ) ul fonyl ] |d#%-A8f cydl ohexaneagetic
dsi 498241t i on| of S-cycl|{oHé&xd8 gl y¢i ne (1.00| g,
Ibg%l] mol YM-H) H20 (10 L) andM-H) THE|(11 L) was
§ 4- ¢HI¥Srmbenz nesul f onyl l.¢hhi de (1.53 g,| 7. 23
mol ) followed by 2.5N NaOH (8.26 nL) at 25C wth

stlrrlng

After 24

hour s,

the reaction
by addition of 6 N HO uBkamplgid?.

was quen

-The reaction

ched

B R f@§,2§516f111 -hydroxy-1-methylethyl)-2-ethylbutyl]Jbenzenesulfonamide

S;;

To a solution of 4-bromobenzenesulfonyl chloride (1.278 g, 5 mmol) in
CH;CN (20 mL) was added (L)-isoleucine methyl ester hydrochloride (908.5 mg, 5
mmol) as a solution in CH3CN (10'mL) and Et;N (1 mL, 7.2 mmol). The reaction
mixture was heated at 50 °C with shaking for 3 days. The solvent was removed and
the oil was dissolved in EtOAc (10 mL). The solution was washed with water (5 mL),
sat. NH4OH (5 mL), brine (5 mL), and dried over MgSOs. The solvent was removed
to give 1.62 g (89%) of the desired sulfonamide ester.

Toa solution of the sulfonamide ester (45.5 mg, 0.125 mmol) in THF (500
pL) was added methyl magnesium bromide (333 pL, 3.0 M in THF, 8 eq). The vial

Part 1:

was capped and agitated at 50 °C for 12 hours. The reaction was quenched with
saturated NH4C] (1.5 mL) and EtOAc (1 mL). The organic layer was transferred into a
tared vial and the aqueous layer was extracted with EtOAc (1 mL). The combined

organic extract was concentrated (Savant, medium heat) and the product was

dissolved in DMSO such that the ﬁnai concentration was 30 mM.
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extracted with Et QAc (2x50 nlL). The conbi ned organic
extracts were washed wth saturated brine (2x50 niL),

dri ed over MgSM, and evaporated to afford a white

solid. 15 This white solid was taken up in Et20,

filtered and evaporated to afford an anorphous white
solid which after washing with hexane afforded 0.90 g

( 52%THe o IwirE Cbm 5 ) i
f({ES| ): 354 (me@?@ﬁ%}}k’n}%ﬁ?&%gﬁc' AB A3bienay et repared using
(Gomazarted;N-#bremd,7-cipro 4 Xyorg;Guehdoro@nd 26llEgoberzersifonyl

N, 4,19 B P f ] f 4-Ch - N\ : L
it o SHERH B R mRsnsim R eh s dmagnrin braide,
pentyEna@nssimt bromidef bikthithdgheSuy Hréhu’&dﬁsoﬁrpﬁyﬁﬂagnésitﬁn bromide,
,mml} was added _drg&‘/‘l\n se at 0C a solution of _
1&(03>g§y raaﬂeemnblmow% ylapBefiye hyamidg,ftldpagnesium bromide, 4-

YR RORIAEROEH Brdfidh H B et e b fle Mty
ptemayincignesivh bfemides s@irbpsmsinigneyiambroinide? @nisiinaghesivin
hours, . the reaction was quenched béllsequent i al.

breraide; bpegyloRePpenylmagng$iym brenydes xhuesingagnesivm hpemide, 1-
- i R i r it h
Py iagnd fen AR, N S bl B A0 AR BRRR
naplehylmaighesnith bromaifié tolbbedng thevdroteduseadutlinedfih exarapis Ril hgThis
vvitg hexar@. Thitg %ﬁ]iqte sglid was purified by flash
PLofiedirg s G ea nthe tphoping Sehemey ane/ et hyl  acet at e),
washed wi th hexane and punped on to afford 0.179 g
(37% of the desired product as a white solid, np

115-118C. 15 Mass| Spectrum (+APCl): 318 ([ MrH] +).
Anal : Calc'd for 4H20CINO3S: C, 52.91; H, 6.34; N,
4.41. Found,eC, JE6T H, 60. 55 N, R_'\Aﬂft_].x40. Exg\ e 273

Ox

4- Chl or 07 M%) ———o—»> _ Osk Sl )
S) - 2- hyd?@/ﬁ - p%”é‘ﬁ'fff“ét(sb%n enest f odali db J20 aos

O~'"Y. HC To a solttion of" S 2-phenyl-glycinol
(0.50 g, 3.645 mmol ) and Et3N (0.561 ni, 4.01 mmol)
in. CH2A 2 (7.5 nL) was added dropwi se at 0C a

sol ution of 4-chloro 25 benzenesul fonyl chloride

(0. 769 .73695 VDDA SHAL AT Sndlencifh L e

additi on was co the reaction mX

al | owed tio warmto 25C. After 2X-Phours, the reaction
waaMgK| ut led-bibin- (HAWheor620] i) - and_waghe@hloro- | 2-fluoro-
sequential ly py th | satpy at ed &l i qar begpat e [ ( 30 py,
mo), TN H ( ) ( Moy —and—sgturated |70
Methyle (30 'Zilﬁ)dri > é%?e)r MFS0O23and evaporated to a
mdpnesuRol | _\'f_%i ch vm_'}ﬂ/ashecBOZ.M (M-H)
bromide . . 1.06 min
1.117 min { 1.15 min
Ex. 224 Ex. 249 Ex. 261
Hexyl 45878 | X236 45875 | 44278
magnesium (M-H) 442.78 (M-H) (M-H) (M-H)
bromide 1.87 mi 1.80 min . .
.87 min 1.87 min 1.81 min
Ex. 212 Ex. 250 Ex. 262
Pentyl | 47649 Ex. 237 43076 | 414.74
magnesium (M-H) 414.82 (M-H) (M-H) (M-H)
bromide . 1.70 min . .
1.76 min 1.76 min 1.70 min
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with hexane tw ce.

flash chromat ography (el uant:

acet at e),

0.347 g (29% of
solid, nmp 127-128C. Mass Spectrum (+APCl):

This white solid was purified by

1-1 hexa

ne/ et hyl

washed wi th hexane and punped on to afford

the desired product as a white

329 5

([MFNH4] +) . Anal : Calc'd for Cl4H14CINO3S: C, 53.93;
H, 4.53; N, 4.49. FoundTalle 13 fconP8) H, 4.49; N, 4.39.
_@(_arrln')AA(‘hlnrnl\Lf(1
S) 1- (}I{ﬁyd axymet hyl) - 2- net hyl oréﬁr?h] benzenesul f onani de
i 4-bre@no-HN HodocH3 o| B+-chdoroef| 2-fluoro-
S—val inol | (0.BR g, |5. OPhmol tr| % am neP{ 0. 55 g,Ph
g. 5 ol ) | Earziaret hgkezss chl ori de (10 nilixai510C, | was
Wobd a solug s5on of | 46235 ch Kob¥nzenesuddogy |
CREREIEe ( hv0f) 9, badmyol ) | P¥6-CHAGED (Bopiphy After 15
}Pﬁoﬁml%s t g 6'591%,11b al gﬂ Tﬂ)@&dnland the; gedghi gn
I%O r\d p 1T ©alllT Z2pC. I—\I lCI [® L S ne—reattron
enc ned by pobring intg gl\zd_@d sodi um
gla%%? W8hate solution (20 m onal methyl ene
RS de (15 M), The organ WHHP was, _separatied and
&[}ﬁd seqB&ntli%al | yE®i 236 1N g 50l ut | onEP( 252mm)],
gr; d| #48.68 ang40D7Gr i na 38 % ﬁq r40§&j304 and
gﬁ&)r JI(Md-Igi ve| @Vield) or | 23 % tvat| @yt al | fi zed
st andi68guinnp| 833886 (130 4% 1.55nlit ESl )
278- L ([ MrEk#215 25Ex; 22937. [ Anal. Tal g §s80T [ Ex 263
6CLND3%% 5 4 [42855 H b.81; N, 5. Oy ouind: | fog ¢r
2 FESTPELUITH, (1\4[_1%9 2b 71 Exanpl e %3% M-H
broidso- N Q‘Zf’l . e
St (h‘yu mliphy 15 IR Lot br opy] ben7]d§~.gm.ﬁ’flf A B0
BIyICH3 o ZN; Ex.228 Ex. 241 ‘Ex. 254 | Ex. 264
magnesium 370.65 354.69 (M-H) 370.64 354.67
bromide (M'H) . (M-H) 1.34 min (M-H) (M-H)
1.43 min 1.41 min 143 min | 1.35min
Ex. 217 Ex. 229 Ex. 255 Ex. 265
glt;‘g;esimn 39255 |34667 | 2% 26‘;2(M_H) 34666 | 330.74
bromide (M-H) (M-H) 1.28 min (M-H) (M-H)
1.37 min 1.35 min : 1.37 min 1.28 min
4-fluoro ' Ex. 266
phenyl 462.64
magnesium (M-H)
bromide 1.45 min
4-chloro Ex. 218 Ex. 256 Ex. 267
phenyl 556.39 511.96 49457
magnesium | (M-H) (M-H) (M-H)
bromide 1.61 min 1.66 min 1.56 min
isopropenyl Ex. 219 Ex. 230 Ex. 243 Ex. 257 Ex. 268
magnesium 416.51 370.64 3513:.69 (M-E) 370.66 354.68
bromide (M-H) (M-H) 1.43 min (M-H) (M-H)
1.50 min 1.48 min 1.48 min 1.43 min
. Ex. 231 Ex. 258 Ex. 269
4-anisyl 502.64 | X244 502.62 | 486.71
magnesium 486.67 (M-H)
bromide M-H) ) 58 min M-H) | (M-H)
1.43 min 1.43 min 1.37 min
l-methyl-1- | Ex. 220 Ex. 232 Bx. 245 Ex. 259 Ex. 270
propenyl 444.59 398.69 38é 73 (M-H) 398.65(M- | 382.50
magnesium | (M-H) (M-H) |54 i H) (M-H)
bromide 1.63 min 1.61 min ' 1.6l min | 1.56 min
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HO 5 To a solution of S-valinol (0.52 g, 5.0 nmol),
triethylamne (0.55 g, 5.5 muvl) and net hyl ene
chloride (10 nL) at 0C, was added a sol ution of 4-

br omrobenzenesul fonyl chloride (1.28 g, 5.0 mmol) in
CH2C12 (5 nL). After 15 mnutes the ice bath was
renoved and the reaction allowed to reach 25C. After
16 10 hours, the react Tabledd@ceptef)ched by pouring into

saturate cnrh umbi-¢
additiongl _nethylene chloride (
pRMgXway 4dupmpat|ed-dirtondshe
HC  sol utli on Ri20 i), Bhi st

dried overExypSD4 a
3obutenShat |cqapsdeal |

AP 93
M 3

(1|

y (lhydr oxyneg hyl ) - 2- m§ % 14
a@dinecH3 of HN CH3 HO 20 T 'éo@%'ﬁ)on
rgagueyi@yci nol (0.50 g, 4. 26 MRt gt hyl ami ne
om#ie68 pmol ) and| net hyl chloride (110 m) at

was ., added| Bx.s2ut i phx.@B44- i enzengsul f onyl
ERmRbhe (45286 g, As@B56mol OE’%?‘;% 2 1(5 ).
EERTHGt es(M A} he | @e-Hat h § and the
bramidei on ai'gg\fﬁg t p1keagh 25 Sﬂ’fl{‘er 16 hours, tlhe

gactTom was guencned by pouring 1nto saturated sodi um
bi carbonate solution (22 nmL) and additional methylene
chl ori de

\ The nngm c
uél%qp@nt i %rlchlg’ hz'ﬁNorO'
IIe wat er_and PBrine

Ex. 260 or | &5271

o gi ve
;%%u é( urde8.c8acuyiBg2.p

(M-Hb‘H] +) (MLE)
By NgBiS6 @‘“41 00:1 H, m 00:1.46 min
485, N~ 4487 EXanpl[e 276

enzenesul{f onam .
of
(0. 47

QC

-

Af ter

washed
di sti I4|

(15 ni).

BBt Pt

evaporated to give a crude so

The or §ammple@Adse was separated and

o

HCl, sol

d that was

e e

recrystallized from et hyl e- hexane, np 118-120C
(1.07 g, 66%. M5 (+APCl) 383,96 ([M+H]); 283.81;
191.95. Anal. Calc'd fof, R2HEI NO3S: C, 37.61;, H,

pH4.6 1; N, 3.6 1.

4.73: N, 3.65; Foun .S
Exanpl e 277
cl

A. Preparation of (aS)- a-[[(4-ch10rophenyl)sulfonyl]ammo]cyclohexaneacetlc

acid

" To a solution of S-cyclohexylglycine (1.00 g, 5.16 mmol) in H20 (10 mL) and
THF (11 mL) was added 4-chlorobenzenesulfonyl chloride (1.53 g, 7.23 mmol)
followed by 2.5N NaOH (8:26 mL) at 25°C with stirring. After 24 hours, the reaction
was quenched by addition of 6 N HCI until pH=2. . The reaction mixture was then
extracted with EtOAé (2x50 mL). The combined organic extracts were washed with
saturated brine (2x50 mL), dried ox}er MgSOs, and evaporated to afford a white solid.
This white solid was taken up in Et,O, filtered and evaporated to afford an amorphous
white solid which after washﬁng with hexane afforded 0.90 g (52%) of product, mp
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10

15

20

25

10 4-Chloro-N-[(1

S) - 1- (hydroxynet hyl ) - 2, 2- di et hyl pr opyl ] benzenesul f ona
mde CI o Oi CH3 HNCH3 HO To a solution of
S-tert-leucinol (0.20 g, 1.70 nmol ), triethylam ne
(0.19 g, 1.87 mmol) and nethyl ene chloride (10 nL) at
0C, was added a solution of 4-chloro 15

tmﬁm"l@s WidsaSykctfih CFESTP 369 9@+Hap’l ARaIMTRIc)d fop CH2A 2

é After 15 minutes the ice was remnmoved and
1 ENEUB 06, - 6BEB S 470 N; d22h Fosd: O;fStOe‘i@ e SHiGuNs 4. 19he

react u nch i nt.o, sat yr.at.ed s

bi car ona}/\greggt fiot T Bn F%’ En?ji (lgﬁb ey %ﬁﬁ}yd}lﬂi‘?ﬁ 4 ne
chl ori de (Bénzeesulfoiaeni@s gani ¢ phase was separated and
washed seq_!v_\gntlall y with INHC solution (20 nL

distilled haeselutipRobkpH1.00ViiadHE lgvmE, M) oomol s added

d product whi t
ﬁ&%@%{ %g"lgﬂi %f@?)-%%ﬁ{s‘re%%" NE (EZP?:I) 292. 06
c(t{ldfbbﬂlerbyl)sﬁﬁﬁiyl]aﬁﬁio@cﬁld‘h@iane@éei’iHbSﬁKb@@% 1607 48nél9in THF

4.80° Found: C, 49.40; H, 6.17: N, 4.79. 73
@ébm&) ﬁﬁE&heﬂ@@mwwmpzetmtbﬁﬁeamm migtpg)was allowed to warm

G AR e S S LSS AR B o
;hie)o zmeswmmaﬁm@d B,3(1801,0N) 0T fredipitaté Was filtered and washed

dr oxymet 2- met hyl but yl enzenesul fonam de 4
ﬁ-ﬁ? gﬁhmct)rphmgi §F solunon was evaporated to a clear oil which afforded a

e T

chierhintggrapky (attdny| 1}1 Bexumb/eytybadeydtd), washed evittchedxkodand slenped

)
S a0t BTt 6] o5k desigpripuRdpct 298 Whitholig, mp 115-118°C.
f@
19? (hyd?gll;(l y(neﬁ?aﬂrf@li ([&%?butaN(%léd%’z??‘th"ClNoﬁ C, 52.91;
Bemigestd ¥.ohamdd €, 523 65H6.2h) My 440 [ (1S, 2S) - 1-
ydr oxymet hyl ) - 2- met hyl but yl ] benzenesul f onam de 9
2,4-difluoro-NJ[ (1S, 29)
(hydroxymet hyl ) - 2- met Eyhhgleyt7zbenzenesul f onani de

-1-
10 4-fl uoro- N
-1-

( hydﬂcﬁ@ﬁ@tﬁﬂélﬁ)ﬁhﬁ)rm bohsnylatsibenzenasil onamidse

OH
Q Rk
H
Cl

To a solution of S-2-phenyl-glycinol (0.50 g, 3.645 mmol) and Et3N (0.561
mL, 4.01 mmol) in CH,Cl, (7.5 mL) was added dropwise at 0°C a solution of 4-chloro
benzenesulfonyl chloride (0.769 g, 3.645 mmol) in CH,Cl, (7.5 mL). After the

addition was complete, the reaction mixture was allowed to warm to 25°C. After 24

- hours, the reaction was diluted with CH,Cl, (20 mL) and washed sequentially with
saturated sodium bicarbonate (30 mL), IN HCl1 (30 mL), H,0 (30 mL) and saturated
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20
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11 2-fluoro-N- (1 S, 29)
- 1- (hydr oxynet hyl ) - 2- met hyl butyl benzenesul f onam de
12 N (1S, 29
- 1- (hydr oxynet hyl ) - 2- met hyl but yl ] napht hal ene-1-sul f ona
mde 13 N (1S 29)
- 1- (hydr oxynet hyl ) - 2- et hyl but yl ] na

| bﬁhB mz 2tried|venerE og an&-éva%bﬁ'f@cﬂ@ aAwkﬁfé' L@ WHidH was washed

25) hydr oxynet'hyl ) - 2- net hyl
mmw\e@@m white sodid was purified by ﬂash chromatography (eluant 1-1

h'\k(ida(e;e%g %ﬁggfgg%aslif_d{] | REYSL g.&:ll }mrﬁpebc{ &nnt%ba%%c? 8%?7' (%1’}1 ) of
ﬂ&)dekned/pidahemla %ﬁtysén@xmptlnylﬂzmzmagssﬁeﬁmwﬂec 7329
bromp- N-[ (1R) - 2- hydr oxy- é\é hydr oxy IPIhen%/ 3/ Pl ben
(BERNELT.oAuR: Gol diDs G143 aaIGeS: () 85951, 453 X, 449, Found: C,
thyl)-3-nmethyl butyl]b | f i d
ST 1Y 5 ey et 1 peneenesulfonam e
H i ndol - 2-yl net hyl ) et hyl ] benzenesul fonam de 20

4- brono- 2, 5-di fl uoro- N é 1
S, 2S) - 1- (hydr oxynet hyl - 2E¥aaepig Pt yi |

TSRS bR b ekt

3, 4-di br onp- N
(1S, 2S)-1- (hydroxymé hyI
mde 23 2,3 dlchlor

- 2-met hyl but yl ] benzenesul f ona
q(l S, 2S) - 1- ( hydr oxynet hyl

- 2- nethylbutyl]benzen- ide 24 3,4-dichloro-N
(1S, 2S) - 1- (hydr oxynet hy 2>ethy |ty

benzenesul fonam de 25 2, %fﬁ’trlchloro N-

[ (1S, 2S) - 1- (hydr oxynet hyl )= 2H but yl ]
benzenesul f onanmi de 26 4-brono-J, 5%difluoro-N- [(1
S)- 1 -(hydroxynethyl)-2- ne pr o

yl ] benzenesul f onanmi de 27 3, 4-dichloro-N[(1

S) - 1- (hydr oxynet hyl ) - 2- net hyl propyl ] benzenesul f onam de

3. R ob02 6,3 Lo BB (P 55 Sk qimod)

and m@@l&e%lc(rfd@rﬁlo H])L% a0 W TRINOs 2 iodr gF4di br ono- N-
[ (1 S)-1-(hydroxynet hyl)-2, 2-di net hyl propyl ]
Cble)m@nmstﬂlﬁvwhﬂdenwlmwg dL(bmhmﬂ)an ICHCl, (5 mL). After 15

ydr th i met hyl propyl o
nﬁéﬂ%ﬁ’éé&? Zep a%ﬂ%%ﬁfnq rtﬂ?féévcepailewmi % rfach 25°C. After 16
1 I

T i -
selfihipnl (Zﬁ(mfs&ajn@/hc)dﬂqrﬁl nhleﬂlyidnylch]lonpg/ (15 mL). The orgamc phase was

benze m de 33. 4-
sPoaRg 434 HogPaRyHernon; vt PG Jain’fm@%mn@gweﬂavﬁ?ﬁand
béiBe, dried over MgSO4 and evaporated to give a colorless oil that crystallized upon
standing, mp 83-85°C (1.30 g, 94%). MS (+ESI) 278.1 ((M+H]"); 257.2; 237.1.
Anal. Calc’d for C;;Hj6CINOsS: C, 47.56; H, 5.81; N, 5.04. Found: C,47.78; H,

5.81; N, 4.99.
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34 4-bromo-N- [(I S)- 1-(hydroxynethyl -1,2-dinethyl

ro yl]benzenesul fonam de 35 4-brono-N-[1-

hydr oxynet hyl )-2- henyl ro yl benzenesul f onani de 36

4- br ono- N-

(1S, 2R) - 1- (hydr oxynet hyl ) - 2- net hyl but yl ] benzenesul f ona
m de 37 4-chloro-N

1S) - 1- (hydr oxynet hyI )-1, gxghﬂgtzhyl propyl ] benzenesul f on
am de  38.4-chl oro- 1- hydroxynet hyl)-2- henyl ro

yl | eBranedoul(i %bnhﬂiydeoweahyémmeéhmipropyllbenzenesulfonamde
(1S, 2R) - 1- (hydr oxynet hyl ) - 2- et hyl but yl | benzenesul f ona
mde 40 Nallyl-4-chloro-N[(1

S, 2S) - 1- (hydr oxynet B t hyl but yl ]

benzenesul f onam de 41

N-([1,1 -bi phenyl]-4-y I);/'@-chloro-N-[(l

S, 29) - 1- (hydr oxynet hyl ) -2% 2% CHy

met hyl but yl ] benzenesul fona@(é 42 ert butyl 2-{

[ (4-cl-ilorophenyl)sulfonyl] [
S, 2S)-1- (hydroxynet hyl )-2-" neth Ibutyl] am no }

et hyl carbarnate 43 4-chl oro- 4-chl orobenzyl )-N-[(1
S, 2S) - 1- (hydr oxynet hyl ) - 2-

met hyl but yl ] benzenesul f onani de 44

4- chl o psdlatjeyef s;balmou (ﬂaiith 3.6 thrhdl}, triethylamine (0.55 g, 5.5 mmol)
S, 2S) - 1- (hydr oxynet
apdpstidens dorede a0 @ﬁw 8{anvageaddeda solution of 4-

o5 RSt o Rt Fl;’iféz’ﬁ’%”& koI &f,c, (5 m). After 15

Aklutey kieicy bath &g Qéiﬁé\ltﬁdf MO AKE @actith a.llowed to reach 25°C. After 16
4- chI oro-N-(2-furylmethyl)-N-[ (1S, 2S)-1-(hydroxynet hyl

houps, fetrR3ation twas quensbag by pewingontdatisated sodium bicarbonate
GO A NS s T o

sépahled nod NafHetl Se@Bntidlly With rl DX ERsdiytign 20 nmit)h gistillddyk3tetNind
bz[&@h&gq%g(}/%? Evfg%oz ang eXaI)orate &)ngﬁgg 2'1 ]::o or g;s%ﬂ thz?t crystallized upon
tolaV X F
s?aenﬁgﬂé n@g&{‘%’%&%}’&g 8'59 éﬁcgh% gﬁgm?’. ( %\@@ RPIXPEHR9RYS kM+ET™.
And Ryald’d(fhy @ri&gBrdih§| 5 2106 tHh)A. @) 1N 14] 35e Baemie ST 41 d9akH,
Lﬁlg .ﬁlab?é;}chl oro-N-[ (1S, 2R) - 1- (hydr oxynet hyl ) - 2- henyl
% d| zenesul fonam de 52 4-chloro-N[
1S)-2-ethyl -1 -( hydr oxyneEJ@;)lﬂL1 levtgl 1 benzenesul f onam de

75 Table 14 %’ont d) Ex mpound 53 4-chloro-N-[(1
S, 2R-laglogi i 23)(1h§lwdmxyméthbr9+2rm4ﬂxyﬂmﬁbjl]h@ezmlyﬂ;qlfonalmde

benzenesul f onam de |
\O\S/O CH,
o/IJ
HN .,
/| %

CH,

HO

To a solution of S-isoleucinol (0.50 g, 4.26 mmol), triethylamine (0.47 g, 4.68
mmol) and methylene chloride (10 mL) at 0°C, was added a solution of 4-iodo
ben'zenesulfonyl chloride (1.29 g, 4.26 mmol) in CH,Cl, (5 mL). After 15 minutes .

72



10

15 .

20

54 4-chloro-N-[(1 S,295)- 1

- (hydroxynet hyl ) - 2- net hyl pentyl ] benzenesul f onam de 55
4-chloro-N-[ (I S, 2S)-2-ethyl-I-(hydroxynethyl)

entyl ] benzenesul fonam de 56 4-chloro-N-[(1 S, 2R)- 1

- (hydr oxynet hyl ) - 4- et hyl - 2- pr opyl pent yl ]

benzenesul fonam de 57 4-chloro-N-[(1 S,2R)- 1

thé fey Gatxyamreiohid 2nd de rRLHOXMRIRMD kERALYPE. After 16 hours, the
benzenesul f onam de 58 4-chl oro- N
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* |fluorobenzenesulfonamide

137 |4-fluoro-N-{(1S)-2-hydroxy-4- methyl 1-[(1S)- l-methylpropyl] -3-pentenyl}
benzenesulfonamide

138  |4-fluoro-N-{(1S)-2-hydroxy-3-methyl-1-{(1S)-1-methylpropyl]}-3-butenyl}
benzenesulfonamide

139 |4-fluoro-N-{(1S,2S5)-1-[hydroxy(4- methoxyphenyl)methyl] -2-methylbutyl}
~ |benzenesulfonamide

140 |N-{(1S)-4-(1,3-dioxan~2-yl)- 2-hydroxy-l-[(1S)-l-methylpropyl]butyl}-4-
fluorobenzenesulfonamide

141 |4-fluoro-N-{(1S)-2- hydroxy 1 [(IS) l-methylpropyl] -5- hexenyl}
|benzenesulfonamide

142 |4-fluoro-N-((18,28)-1-{hydroxy[4-(methylsulfanyl)phenylJmethyl }-2-
methylbutyl)benzenesulfonamide
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met hyl butyl } benzenesul f onani de 184
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3-chloro-N-{(1S) - 2- hydr 1- met hyl propyl ] octy
| benzenesul f onam de g%;r c%ﬁ@&)
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yl'}  benzenesul fonam de 189 3-chloro-N-{(1

Nﬂ{g@%&ﬁ% &m‘ah phragﬂ&ﬁy %‘}?ﬂétﬁy g -2- methylbutyl} 4-

hydr oxy--3

yé%m ?%% 11@%5@"%‘?’%%5@%) BT methyTouo )
) ORAMIGE;| npt hyl - [ (1]
351 4rmpm9r18{6§v2&)ﬂu€1vhxdrowﬂw®n?e§x9ﬂw&wﬁhfézmwlfonamxde
346 hiderromd-N-{(1 SS)S)ZI— [gydlropmycyl(hycbommemy[] 2rmethylbutyl}

S) - libertdnydudfonmidepent yl }  benzenesul f onani de 193
349NN (I 2h ;mtdxy:xséaIS){mriaahy@rdmhy;btplr}o pyl]-3-b

ut en%'eﬁzen@ﬁﬂ%ﬁ&ﬁﬁié f onam

i48 I 406r3{;18" N-&{fﬁ) ff&cﬂg{gﬁ f-}fl(_ll'S')llkrﬁpthylpropy_]hlgﬂgyl’} })cﬁrlllzenesu,lj fonamide
B bplg‘zlsws‘fgg by Rsy Ry s LU SRRy TRy buryT)”
"8 5D S tropioAN Ukl Dr YR+ skl et FAYBroREIRRY
| } nzepppdiphtmideni de 197 3-chloro-N-{(1

351 214yt moXy- {41 Shed- hydroky—[l{[@l S)-1-methylpropyl]-3-butenyl}
S) - lhegtdnpdudfoapmide- 3- pentenyl}  benzenesul f onam de 198

N { S mgsgmembﬂ thyl]

qggn%?@f&ﬁﬁéﬁﬂ%g%gkﬁgﬂ l?gnameﬂgg YJS ghl or}gPN- {(1
—§534 4LBro miocN (A ES)- = hydrbxy=1 TR q)fﬁﬁ%ﬂhy»p%dpy_]ﬁn%l:}b,q;g‘;glesulfonamide
gifSéh {I $ET‘ 4dﬁllbg{ ophenyl(hydroxy)miethylJ-2-methylbutyl }
Q) - %%E}D E%F; e 5- gnynnf/)ll 1 ll?\nrwnnncul f
g’5§h 4oPrgTiQ: Jg {18,28)-T-[(4-chlorophenyl)(hydroxy)methyl]-2-methylbutyl}
S, 2S)benzdni }wﬁmﬂ@l (net hyl sul f anyl ) phenyl ] nethyl} -2-
nes6h JA-tromo-Nbig iS)evbgdiokpAanethd-1-[(1S)-1-methylpropyl] 3-pentenyl}
benzenesulfonamide
157 |4-bromo-N-{(1S)-2-hydroxy-3-methyl-1-[(1S)-1-methylpropyl]-3-butenyl}
benzenesulfonamide

158 - |4-bromo-N-{(1S,2S)-1-[hydroxy(4-methoxyphenyl)methyl]-2-methylbutyl}
' benzenesulfonamide
159 |4-bromo-N-{(1S,3E)-2-hydroxy-3-methyl-1-[(1S)-1-methylpropyl]-3-pentenyl }
benzenesulfonamide

ty

160 |4-bromo-N-{(1S)-4-(1,3-dioxan-2-yl)-2-hydroxy-1-[(1S)-1-methylpropyl]butyl}
benzenesulfonamide

161 |4-bromo-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-5-hexenyl}
benzenesulfonamide

162 |4-bromo-N-{(1S)-2-hydroxy-1-[{(1S)-1-methylpropyl]-3-pentynyl}
benzenesulfonamide : _
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202 N-{(1

S, 2S)-1-[cycl opentyl (hydr oxy) net hyl ] - 2- met hyl but yl } - 2-
fluoro benzenesul fonam de 203
2-fluoro-N-{(1S)-2-hydroxy-I|-[(1S)-1-nmnethyl propyl]octy
'} benzenesul fonam de 81 Table 14 (cont' d). Ex #
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116h uydhlora N-{ (189208 @ragnie §u B i-0anethglerodifodylb henzenbbul fohamide
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Y\I 1 [(1 S -1-
}17Beﬁfb&@éﬂﬂ@@éﬁlﬁ@%ﬂ3'meﬁw&¥dﬂ@) -me?h}’iprop}’f]bu’fyl}
{ ( 1Spemzengstforamiglei sobut vl - 4- net hyl -1-[ (1

Sy1 Lol drgdNo+{ (iSy29)- 1 - fryritoxly(Z- mbthy ey ihéthylg2i roeth byl }
4- br |pefrehesulfodarid?S) - 1- [ hydr oxy(di phenyl ) net hyl ]

172 MRIMYIBIN Y1 S)-2-BRIBGHEOE S i &AM i@ S¥-1 tmdthylpropyl]butyl
S) - Zbé\xlde.‘rzésu?iz{oﬁigfdgxy 1)@[n?18) 1- ?retﬁgl %%opylf%pggn%gy
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hnn-: nnnnn 210 ANl (/1

474 Ji-chlor; B%émiﬁ“@@émm‘lﬁwa?%x@m P het hyl b

175 [4-chloro-N-{(1S)-2- hydroxy- -[(1S)-1-methylpropyl]-4-pentenyl}
' benzenesulfonamide -

176 |4-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyljbutyl} benzenesulfonamide

177 |4-chloro-N-{(18,28)-1-[(4-chlorophenyl)(hydroxy)methyl]-2-
methylbutyl }benzenesulfonamide

178 |4-chloro-N-{(18S,28)-1-[hydroxy(4-methoxyphenyl)methyl]-2-methylbutyl}
benzenesulfonamide

179 |4-chloro-N-{(1S)-4-(1,3-dioxan-2-yl)-2-hydroxy-1-[(1S)-1-
methylpropyl]butyl}benzenesulfonamide -

180 |4-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl}-5-hexenyl}
benzenesulfonamide

181 |4-chloro-N-{(1S)-2- hydroxy-l-[(lS)—l-methylpropyl]-3-pentynyl}
benzenesulfonamide

182 |4-chloro-N-((1S,2S)-1-{hydroxy[4- (methylsulfanyl)phenyl]methyl} -2-
methylbutyl)benzenesulfonamlde
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br onbbenzenesul f onam de 219

4- br
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S) - 1- net hyl propyl ]-3- butenyl } benzenesul f onam de 220

4- br

onmo- N-{ (1S, 3E) - 2- hydr oxy- 3- net hyl - 2-[ (1E) - 1- net hyl

| - propenyl ] -1-[(18)-
1- et hyl propyl ] - 3- pent enyl } benzenesul f onam de 221

4-bromo-N-{(1 S)-2-(3- lq%ﬁnml)cm%djydroxy [-[(1
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- bé&%ﬁ%h&égﬁfbﬁhl Hryfved](06)-1- mbthdlpropyl]pentyl}

utenyl } benzenesul f onam de 23
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32hfogodlrf d&25)- lzuﬁymOWnylp((m@yxm)m&tyﬂyl predpybutyls
benzehesglfondnhide obenzenesul f.onani de

3-chloro-N-{(1S)-2-hydroxy-4-methyl-1-[(1S)-1-methylpropyi]-3-pentenyl}

. |benzenesulfonamide

3-chloro-N-{(18S,25)-1-[hydroxy(4- methoxyphenyl)methyl] 2-methylbutyl}
benzenesulfonamide

199

3-chloro-N-{(1S)-4-(1,3-dioxan-2-yl)-2-hydroxy-1-[(1S)-1-methylpropyl]butyl }

. |benzenesulfonamide

200

3-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-5-hexenyl}
benzenesulfonamide

201

3-chloro-N-((1S,2S)-1-{hydroxy[4- (methylsulfanyl)phenyl]methyl} -2-
methylbutyl)benzenesulfonamide

202

N-{(18S,28)-1-[cyclopentyl(hydroxy)methyl]-2-methylbutyl }-2-fluoro

|benzenesulfonamide

203

2-fluoro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]octyl} benzenesulfonamide
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234 4-chloro-N-((1

S, 2S) - 1-{ hydr oxy[ di (1- napht hyl )] net hyl } - 2- met hyl but yl)
benzenesul f onam de 235

4-fluoro-N-[ (1S, 2S)-1-(1-hydroxy-I-nmethylethyl)-2-neth
yl butyl] benzenesul fonam de 236
4-fluoro-N-{(1S)-2-hexyl -2-hydroxy-1-[(1S)-1-nethyl pro

pylJoctyl} benzenesul fggan 4%0& 2
4-fluoro-N-{(1S)-2-hydroxy-1-1(1Sy-1-nethylpropyl]-2-p

Ee;r#yl heptyl} benzenesul f onatomiwuad8 N f (1
S)-2-butyl -2-hydroxy- | -[(1 S)-1-nethyl propyl]hexyl }
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| 2082 [N-{((3,28)-1J¢4ethytopRedyy ) iliyabcysy)mbthil]-2-methylbutyl}-2-fluoro
S) - Ibdrebieshwsmiig but yl }-4-fluoro benzenesul f onani de
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2)6 ANREGLS)-24 zllﬁgvam&r@xy-ﬂ [(1$)(&n@§hyiprﬂ@tlh%ppmépxlﬂj4 -bromo

oct yibénzenesulfonamide

217 14-bromo-N-{(18)-2-ethyl-2-hydroxy-1-[(1S)-1-methylpropyljbutyl}
benzenesulfonamide

218 |N-{(18S,25)-1-[bis(4-chlorophenyl)(hydroxy)methyl}-2-methylbutyl }-4-
bromobenzenesulfonamide

219 |4-bromo-N-{(1S)-2-hydroxy-2-isopropenyl-3-methyl-1-[(1S)-1-methylpropyl]-3-
butenyl}benzenesulfonamide

220 {4-bromo-N-{(1S,3E)-2-hydroxy-3-methyl-2-[(1E)-1-methyl-1-propenyl]-1-[(1S)-
1-methylpropyl]-3-pentenyl } benzenesulfonamide

221 |4-bromo-N-{(1S)-2-(3-butenyl)-2-hydroxy-1-[(1S)-1-methylpropyl]-5-
hexenyl}benzenesulfonamide

222 |4-bromo-N-((18S,2S)-1-{hydroxy[di(1-naphthyl) jmethyl}-2-methylbutyl)
benzenesulfonamide
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S, 29)
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A chldto-N-((15,2S)- fhycrlr'c'))c{?fﬂl('l-napht'hyﬁ]methyl} 2-methylbutyl)

benzenesulfonamide

235

4-fluoro-N-[(1S,25)-1-(1-hydroxy-1-methylethyl)-2-methylbutyl]
benzenesulfonamide

236

4-fluoro-N-{(18)-2-hexyl-2-hydroxy-1-[(1S)-1-methylpropyl]Joctyl}
benzenesulfonamide

237

4-fluoro-N-{(1S)-2-hydroxy-1-[(1S)- 1-methylpropyl] 2-pentylhepty1}
benzenesulfonamide

238

N-{(15)-2-butyl-2-hydroxy-1-[(1S)-1-methylpropyl]hexyl }-4-fluoro

-|benzenesulfonamide

239

4-fluoro-N-{(1S)-2-hydroxy-2-isopropyl-3-methyl-1-[(1S)-1-
methylpropyl]butyl } benzenesulfonamide

240

4-fluoro-N-{(18)-2-hydroxy-2-isobutyl-4-methyl-1-[(1S)-1-methylpropyl]
pentyl}benzenesulfonamide

241

N-{(18)-2-allyl-2-hydroxy-1-[(1S)-1-methylpropyl]-4-pentenyl } -4-fluoro
benzenesulfonamide

83
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S)-1-net hyl propyl ] butyl}-2-fluoro benzenesul fonam de
266 N-{(1

S, 2S)-1-[ bi s(4-fluorophenyl.) (hydroxy)nethyl]-2-nmethylb
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anzePFWﬁfonmﬁlﬁnqp with 10%fetal bovine serum 1%
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Peni |behdenesuBonapidenmyci n) at 37C with 5% C02. Two
1765 1|3 bl s -9 (M) +2eethy1a-Byelrbiey-0- [ (18)-1 crivetihiy lpbersy 1 |Bdtyhyr S
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LT po
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butenyl } benzene amide

258 {3-chloro-N-((18,2S)-1-{hydroxy[bis(4-methoxyphenyl)jmethyl}-2-
methylbutyl)benzenesulfonamide

259 |3-chloro-N-{(1S,3E)-2-hydroxy-3-methyl-2-[{(1E)-1-methyl-1-propenyl]-1-[(1S)-
1-methylpropyl]-3-pentenyl } benzenesulfonamide

260 |N-{(1S)-2-(3-butenyl)-2-hydroxy-1-[(1S)-1-methylpropyl]-5-hexenyl}-3-
chlorobenzenesulfonamide
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i ncubated with 30 L Plus reagent for 15 m nutes. Then,
a lipid mxture of 40 .tL Lipofectam ne reagent and
460 pL Opti-Memtransfection nmedia was incubated with
t he DNA-Plus reagent mxture for 15 m nutes. During
the DNA-lipid incubation, the CHO K1l cells were
washed once and covered in 5.0 nL DVEM nedi a w t hout

10 Peni ciIIin-Streptorryﬁ'b@eljrl' pj}% i pid preparation
was _then |layered onto these Q'%PI s and incubated at

BX& overnight. One and one h@bfpetdd i on transfected

cells per well (100 4L total .volune) were plated :
lleO 2Sﬂ1fc’rbh\ﬁ{ 1g|§l§£ﬂé§y19ﬁﬁ @og ﬁﬁ(l’&’)'-l'-m@fﬂylﬁﬂb@rlﬁc@ﬂ}es In
_ 1{Qiemal DI\/EK/I hout “phenol red

-2- -LDtethetbropyl] 2= u%e }#H#)\';\%l}

8é%p rﬂ\&go Lméeﬁ”?é}ln@a@rowié‘ﬂ%h‘ééabrﬁs%léﬂ-mﬁ%ﬂbam} and

t he |(GERZANES n

Q064 u’rN &1 S)-2lyMR i by dfonBBO-[(hS )0 B-mvashylpr2y I eteatenyl }Ffluoro -
bot hibptitenesudfosamide nmM Hepes and 25 nM Hepes/ 1% DVSO

%85 EIN 3L &Ry 1L R0:1y01DE SYS BreletBFIped 1}-2R
Hepe ﬁ\@ d{\g?mﬂﬂ]ggb%syotjlgg gﬁ ugn?p ggﬂtmr&gl} on grol

('D

|_act|PSYZENCS ot

_?ﬁgzm gglsl% lp %h&f I"f"%ﬁe’%"”(’(‘%‘?%’é?m%ﬂ‘%t ut 3?‘5“?3(112'2?‘1““0

R O e s i e R

Concibgnzenesublonamidgt i on  x ng conpound (wvial).  Stock

| 208 uﬁrﬂmrg@i H/Sir2- yidraxyettisapropenyd SymEEol - [(8) ¢ -etbylpedpyl]-3-

sol ufbutenyl }BedzatésoHordanideg/ nl. 180 L 25nM Hepes 60 L

D6H UL iord-N-i1 8 268)-00¢ hatd e W v 235[1 hlb.l
L BB pherg D g o methylbuy)

270 [idrB-N-YU SI3 & hydr§8)-5 - msRR AU R BE 2 Pttty [0 1]-1-[(18
Werel%s&@m&igﬁ- B§ lf;}é‘éfgﬁiéﬁ%ﬁﬁh Qe)'sTM tm %B.&fy] 9

T S e o T - T R

enzenesu d

272 |4-chloro-N-[(1S5)-1-cyclohexyl- 2-hydroxyethyl]benzenesulfonamide

273 |4-chloro-N-[(1S)-2-hydroxy-1-phenylethyl]benzenesulfonamide

274 |4-chloro-N-[(1S)-1-(hydroxymethyl)-2-methylpropyl]benzenesulfonamide

275 |4-bromo-N-[(1S)-1-(hydroxymethyl)-2-methylpropyl]benzenesulfonamide

276 |4-iodo-N-[(1S,28)-1-(hydroxymethyl)-2-methylbutyl}benzenesulfonamide

277 |4-chloro-N-[(1S)-1-(hydroxymethyl)-2,2-dimethylpropyl]benzenesulfonamide

. Example 278 - Repressor Release Assay (RRA)
The beta.amyloid inhibitory activity of the compounds of the present invention
was determined using the Repressor Release Assay (RRA). See, Table 17. A
compound was considered active in RRA if it leads to af least a 1.5 fold increase in
luciferase activity at 10 pg/mL and was non-toxic.
A, Cell Culture
CHO-K1 cells were cultured-in whole DMEM media (DMEM - High
Glucose with 10% fetal bovine serum, 1% Non-essential Amino Acids, and 1%
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‘5 wei ght of these conmpounds was used to cal cul ate

these dilutions and as above, the last step was the
addi tion of conpound to cells/nmedia in tissue culture
plate). Table 16 Concentration Dilution Stock
Solution (original conc.) - 20 mM Solution 6 L stock
solution Dilution 1 -200 pg/nL 194 .tL 25 nmM Hepes

Al [ . ' . : . L Rbat ) .

sehicthintSaettoditih b 1€ 48 b €03, ERmilhl Gls e Plath inco

10-tmtdésthes Rh ey prior ¢o @ppldcedni n duplicate on cells in

tissue culture plate repared aboye). Cells e .

i ncubat ed 'aflﬂe‘ft)td?‘?ﬁﬁéﬂé&s er%?‘én&ﬂeﬁ ag%cwepgg\fé)h&bco
[ : - S -

B oo i EQoRCIRRHE Plus byt Pt G AR UE BRRT0-1uc and 6 g of

APP flanl venbtacoDNe were hGdédai60mlsO ket ttadsfgstiod tiedia and
instrunment. Media was renoved fromeach 96-well plate

iapnebatadvile 80 plviRles reagent fopRS myiantegveThery ajlipkd mixtere ofA8 1L

2).. An I 00. f the Luclite . .
{pateaeaiinreos it 0L HR-MpthoBorkso oS es pfbrind wit
Ak W&-P\P@sﬁ%a% ER1AGreaBH1 SThtRfed Mirl tHADK ANpAl mAIAFY, the
shaker for 15-30 m nutes at room ‘tenperature.

CHO-Ké caléewensatiishesonge rad coreaned ialbehmbrDMEM media without
TR e ot LA SR SRR S e

cfls i@ BitubdicdB F7RCoVeraight. 0l | Ows: D. Analysis of data
"Fold I ncrease"” refers to the anmount of |uciferase

activity (@easndent Half mdlioretransfogted|celihperowvill @ PO plgotal

di. | . " ' f { d f
Sk e i aihregue Sk e MR ERRh e

DNIENM thHobsImadih DRV -iviitHoR6 phdndl fed) &id inb@REdd A 33°Gwith 5%
fold increase in luciferase activity at 10 g/L. 1=
GOnfards? BOUB=t oxic in Table 17. "Toxicity" is

det ergi nedc b @ssDi@biioni gnal (5 0.75 fold increase).
E. Standard beta amylold inhibitor 10 The reference

ganma secr@ompeuridsepd dibrtedsig (WoYE 4@TBprotoaNGy d@eiprotocol
Dove HE et al.  J. urochem, 76:. 173-181 00
e st cpmpoin® yophiod it (eigiiasrastisidhind Beobie .
prERdcaNRadl l?(br_t&)ﬁlp@u@dsosugﬁl-iéﬁ h@bKitibA C208ARE N DMSO in 96-well
| uci ferase activity at 20 g/ niL.
plates). For both protocols, 25 mM Hepes and 25 mM Hepes/1% DMSO were
prepafed fresh to be used as diluent. The Hepes/DMSO was used as the diluent
control on all experimental plates.

. The following table depicts the steps for compound dilution (please
note that the last step was the addition of compound to cells/media in tissue culture

plate).
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15

15 Table 17 - Repressor Rel ease Assay Exanple Conc

(gg/ M) APPI
#98 Toxicity 91 10 2.38 92.18 1 3 1.71 66.26 1

Fol d APPI

% of (99 APPI Inc

rease Exanple
.20 5

116.7 1 20 3.1 81 1 20 4.4 154.8 1 20 3.8 1051 20

2 46.8 1 88 Table 17 -

conti nued Exanpl

e Cone (g/m)

APPlI Fol d APPI % of (9% APPI . |Increase Exanple #98
Toxicity 98 10 2.58 100 11%)26%591' 112.76 1 10 3.09
100 1 10 3.26 100 1 10 2. 00 1 10 2.7 100 1 10
2.62-1001 10 2 5 1001 10217 1001 102 92 100 1
10 .11 100 1 10 2.36 100Cencengatiorpe 100 1  1®ilmtios
1001 10 2.75 100 1 {10 2.52 100 1 10 {5 mgtofpdundl@ial) .
3. 2| 3106k $olution4. 3 100 |10 mg/mL diluted with 100%
DMSO
20 pL stock solution
Dilution 1 1 mg/mL 180 uL 25mM Hepes
60.pL Dilution 1
Dilution 2 200 pg/mL 240 uL 25 mM Hepes
Dilution 3 ' 11.3 uL Dilution 2
(in Cell Plate) 20 pg/mL (in 100 pL cells/well)

Because some compounds were present in 96-well format at 20 mM, the
following represents the protocol for their dilution (note that an average molecular-
weight of these compounds was used to calculate these dilutions and as above, the last

step was the addition of compound to cells/media in tissue culture plate).

Table 16

Concentration Dilution
Stock Solution '
(original conc.) - 20 mM Solution

: 6 uL stock solution
Dilution 1 ~200 pg/mL 194 uL 25 mM Hepes
11.3pL Dilution 2

Dilution 2 (in Cell Plate) | ~20 pg/mL (in 100 pL cells/well)

Once the compounds were diluted, they were applied in duplicate on
cells in tissue culture plates (prepared above). Cells were incubated with compound
at 37°C with 5% CO; for an additional 36-48 hours.

C. Assay Measurement

Luciferase assays (LucLite reagent, Packard) were performed and were
read on a Packard TopCount instrument. Media was removed from each 96-well plate
and replabed with 100 pL PBS per well (with Mg and Ca2+). An equal volume (100
pL) of the LucLite lysis/substrate buffer was added to each well and the plates were
sealed and mixed in the dark on a rotary shaker for 15-30 minutes at room
temperature. Luciferase readings were then taken on the TopCount instrument.
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10

15

10 3.5 100 1 10 3.8 100 1 20 3.7 100 1 10 3.3 100 1
10 2.69 100 1 20 5.6 100 1 20 5.5 100 1 20 5.8 100
1 20 4.4 1001 20 3.21001 20 2.7 100 1 20 3.3
100 1 20 3.3 1001 20 3.6 1001 20 4.4 100 1 20
3.9 100 1 20 3.7 1001 20 4.2 1001 20 7 100 1 89
Table 17 - continued Exanple Conc (g/m) APPI Fold

M%Qéur%i@ﬁts w& essémé‘srreﬁﬁee Eél%fﬂ%@ (ﬁ@@)zérr@q:e 'cmxuméa and
98 20 109. cont. 4.2 100

g@wei@@Mﬁ Emlss llpp: 1 20 4 4 100 1 20 3.5 100 1
20 4.5 100,312 547,100 1 20 5.4 100 1

“Fold Increase” refers to the amount of luciferase activity (measured in
relative light units) over diluent control. “SEM” refers to the standard error of the
mean for fold increase. “Activity”: A compound is considered active if it results in at
least a 1.5 fold increase in luciferase activity at 10 pg/ul. 1= non-toxic, O=toxic in
Table 17. “Toxicity” is determined by loss of signal (< 0.75 fold increase).

E. Standard beta amyloid inhibitor

The reference gamma secretase inhibitor DAPT (LY374973,
AN37124: Dovey, HF. et al, J. Neurochem. 76: 173-181 (2001)) was prepared as
outlined in WO 98/22494 and tested in RRA and exhibited a 6.0-28.1 fold increase in
luciferase activity at 20 ug/mL.

Table 17 — Repressor Release Assay

Example | Conc (ng/ml) |  APPIFold APPI % of (%)APPI

Increase Example #98 Toxicity
91 10 2.38 1 92.18 1
3 1.71 66.26 1
20 5 116.7 1
20 3.1 81 1
20 4.4 154.8 1
20 3.8 105 1
20 2 46.8 1
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20 3.4 100 1 20 2.9 100 1° 20 3.3 100 1 20 3.3 100 1
20 3.2 100 1 20 3.5 100 1 20 4.3 100 1 20 4.3 100 1
20 6.8 158.9 1 20 3.9 100 1 20 4.2 100 1 20 2.7 100
1 10 2.53 100 1 20 3 76.7 1 10 2.9 100 1 10 2.78
100 1 10 2.47 95.68 1 3 1.79 69.39 1 274 20 2.1 44.8
1 202.443.21 272 202.381.31 275202 41.9 1
20 1.8 32.5 1 90 20 rraglef)ﬁ;gcgmn%g@ 20 2 46.3 1 20

2.1 73.4 1 277 20 Table 17 - continued
Ecampile Cdbenc((gemhl) APRAPFquidAPPl WRHL % 9§ APPI  (%)APPI
I ncrease |[Exanpl e #98 ToXncietse 1 [2ExXbnpl@A®@ [ 2T@Gcity
988 48.1(10 3 20 3. mB9 1 100 1
10 2.91 112.76 |
10 3.09 100 1
10 3.26 100 1
10 2.56 100 1
10 2.7 100 1
10 2.62 100 1
10 2.5 100 1
10 2.17 100 1
10 2.92 100 1
10 2.11 100 1
10 2.36 100 1
10 2.06 100 1
10 2.25 100 1
10 2.75 100 1
10 2.52 100 1
10 5.5 100 1
10 3.2 100 1
10 4.3 100 1
10 3.5 100 1
10 3.8 100 1
20 3.7 100 1
10 3.3 100 1
10 2.69 100 1
20 5.6 100 1
20 5.5 100 1
20 5.8 100 1,
20 4.4 100 1
20 3.2 100 1
20 2.7 100 1
20 3.3 100 1
20 3.3 100 1
120 3.6 100 1
20 4.4 100 1
20 3.9 100 1
20 3.7 100 1
20 4.2 100 1
20 7 100 1
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4 20 1.526.51 5202543.21 6201.7 30.21 7
20. 1.6 27.11 8202 3531 910 2.263.51 20 1.8
30.5 1 10 20 2.4 62.51 20 3.6 63.2 1 10 20 3.3
113.6 1 11 20 2.3 63.2 1 12 20 2.9 54 1 13 20 1.8
33.5. 1 15 20 1.5 26.51 16 20 2.7 68.5 1 17 20 2.2
56.4 1 18 20 1.9 48.6 1 20 1.7 41.8 1 19 20 1.6 40.5
1 273 20 1.5 38.7 1 Tabl2(7-1.cBnrfued 20 20 3.3 78.2 1

21 20 1.6 37.2 1 22201 71395171 231036 116 23 1
2bxgnple1 d7Cona (nggnl) 57 AFPPiBold 2y 2BPRI% ofg. 6 1 (DBPPI
20 1.8 44.1 1 26 20} 2 4ns@age 27 JBxample§986|1 Texiplly
Ex9834.8 |20 29 20 2.111%8.5 1 30 [2m002. 1 50.5 }1
(cont.)
20 42 100 1
20 5.5 100 1
20 4 100 1
20 32 100 1
20 44 100 1
20 3.5 100 1
20 4.5 100 1
20 5.7 100 1
20 5.4 100 1
20 34 100 1
20 2.9 [ 100 1
20 33 100 1
20 33 100 1
20 32 100 1
20 3.5 100 1
20 43 100 1
20 4.3 100 1
20 6.8 158.9 1
20 3.9 100 1
20 42 100 1
20 2.7 100 1
10 2.53 100 1
20 3 76.7 1
10 2.9 100 1
10 278 100 1
10 247 95.68 1
3 1.79 69.39 1
274 20 2.1 44.8 1
20 2.4 43.2 1
272 20 2.3 81.3 1
275 20 2 41.9 1
20 1.8 325 1
90 | 20 1.6 54.4 1
276 20 2 46.3 1
20 2.1 73.4 1
277 20 1.5 53.4 1
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91 Tabl e
APPl % of

20 2.8 66.

17 -
(% APPI
71

conti nued Exanple Conc (g/m) APPI
I ncrease Exanple #98 Toxicity 31
32 20 2.2 51.6 1 33203.9 1121 34

Fol d

20 4.2 122.5 1 3520 2.4 68.1 1 36 10 3.33 107.5 1

20 6.4 186.2 1 20 4.5 107 1 1 1.6 51.68 1 3 2.05

66.34 1 37 20 4.7 136.5 1 38 20 3.3 94.8 1 39 10

2.47 79.99, 1 20 5.5 158.9 1 3 1.56 50.53 1 92 20

1.7 43.2 1 99 20 1.7 #g7L Coqgmggdl 539.2 1 100 20
10

1.6 .41 101 20 1.6 42 1 1.539.6 1 94 20
2Esngde 2 | 1CO® (bg/mlBg 1 ABBMFQZ@ 1. 5 HPP2I % of 10B 2F"QAEBPI
70.8'1 20 1.5 34.9 1 99nébast. 6 36.EkainplOMHP0| 1. 5T(44c17y
o 106 202p.6 32.8 11407 1 2.35{9%.21 1 - 1.
2 120 2.8 ] 48.1 1
3 20 3.6 62.9 1
4 20 1.5 26.5 1
15 20 2.5 43.2 1
6 20 1.7 30.2 1
7 20. 1.6 27.1 1
8 20 2 35.3 1
9 10 2.2 63.5 1
20 1.8 30.5 1
10 20 2.4 62.5 1
20 3.6 63.2 1
10 20 3.3 113.6 1
11 20 2.3 63.2 1
12 20 2.9 54 1
13 20 1.8 33.5. - 1
15 20 1.5 26.5 1
16 20 2.7 68.5 1
17 20 2.2 56.4 1
18 20 1.9 48.6 1
20 1.7 41.8 1
19 20 1.6 40.5 1
273 120 1.5 38.7 1
14 20 1.9 67 1
20 20 3.3 78.2 1
21 20 1.6 37.2 1
22 20 1.7 39.5 1
23 10 3.6 116.23 1
20 8.3 197.5 1
3 1.67 54.13 1
24 20 1.6 38.6 1
25 20 - 1.8 44.1 1
26 20 24 58 1
27 20 2.2 53.6 1
28 20 1.5 34.8 1
29 20 2.1 49.5 1
30 20 2.1 50.5 1
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105 10 1.54 47.3 1 108 3 1.66 59.78 1 112 20 1.8
50.3 1 113 20 1.6 43.9 1 109 20 1.9 52.6 1 110 20
1.7 46.51 111 20 1.7 47.8 1 116 20 1.6 44.8 1 92

Tabl e 17
APPl % of
20 1.5 30.

(% APPI
9

conti nued Exanple Conc (g/m) APPI
Increase Examle #98 Toxicity

1 117 .20 1.5 311 11520 1.8 37.3 1
118 20 1.6 33.6 1 119T2l9e175&>§t1§ue11 227 10 1.65

Fol d -
114

75.91 1 165 10 2.05 70. 811 10 1 6 92 197 20.1.5
ARxanple 126000 (1g/8) 59. PPI Fldl. 54 5APEI%of12 10 (%)47P1
116.04 1 | 128 10 10. 76 4B@reasd 10| 2Ex3mple.#98 1 1 Toxidty
3112 278.13t0 1 10 1.62859.13 1 130640 2.4 93.871 1 131
39 1.65 6dd7 I 132,30 1.54 60. 2I5Lg 133 10 1.179
?? o7 1 J.f(fl 10 o 15‘53_9 11U Z. 06 ﬁzf 1
34 20 4.2 122.5 1
35 20 2.4 68.1 1
36 10 3.33 107.5 1
20. 6.4 186.2 1
20 4.5 107 1
] 1.6 51.68 1
13 2.05 66.34 1
37 20 4.7 136.5 1
38 120 3.3 94.8 1
39 10 2.47 79.99, 1
20 5.5 158.9 1
3 1.56 50.53 1
92 20 1.7 43.2 1
99 20 11.7 42.9 ]
93 20 1.5 39.2 1
100 120 1.6 41 1
101 20 1.6 42 1
102 20 15 39.6 1
94 20 2.5 69.2 1
20 1.7 38 1
104 20 1.5 31.2 1
103 20 2.6 70.8 1
20 1.5 34.9 1
95 20 1.6 36.3 1
96 20 1.5 447 11
106 20 1.6 32.8 1
107 1 2.35 91.1 1
105 10 - 1.54 47.3 1
108 3 1.66 59.78 1
112 20 1.8 50.3 1
113 20 1.6 43.9 1
109 20 1.9 52.6 1
110 20 1.7 46.5 1
111 20 1.7 47.8 1
116 120 1.6 44.8 1
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PR R wWWw

102.15 1 93 Table 17 -

1.527.51 135 10 1.91 84.91 1 10 2 37 1 136 10
.04 135.09 1 137 10 1.61 71.59 1 138 10 1.57 69.78
139 10 2.12 94.48 1 140 10 1.52 67.81 1 141 10
.79 76.02 1 142 10 2.71 114.62 1 143 10 5.72 242.28
144 10 1.69 71.37 1 145 10 3.9 152.49 1 10 2.57
conti nued Exanpl e Conc (g/ml)

APPI Fol d APPI % of (9% APP17 -kbsdmrse Exanpl e #98
Toxicity 146 10 4 26 166 6 1 3 1 53 6066 1 10 2. 33
obxagaple” |19pna (efmbs| 75ABBI Fold14g 10ARPISE of 3. 4 1 (YAPPI
10 4.29 167.71 1 10 P2.02ng@ases 1 | 1B<anidde 8989 | 132T6kicity
gt 1.59 63018 1 151 1052.9 129.1330.9152 10 6{64
P95.59 1200 3.7 67.[71.83 3 - 1.6 209.7 1 153 1014.77
1 P2.3 1 |02 36.2 1118 2.9 53.4 1373 1
118 20 1.6 33.6 1
119 20 1.5 46.5 1
227 10 1.65 75.91 1
165 10 2.05 70.81 1
10 1.6 63.92 1
97 20 1.5 47.3 1
126 10 1.52 59.52 1
3 1.54 56.2 1
127 10 2.97 116.04 1
128 10 10.76 420.7 1
10 2.13 77.43 1
129 10 7.12 278.35 1
10 1.62 59.13 1
130 10 24 93.87 1
131 10 1.65 64.57 1
132 10 1.54 60.21 1
133 10 1.79 _79.67 1
134 10 3 133.7 1
10 2.6 47 1
3 | 1.5 27.5 1
135 10 - 1.91 84.91 1
10 2 37 1
136 10 3.04 135.09 1
137 10 1.61 71.59 1
138 10 1.57 69.78 1
139 10 2.12 94.48 1
140 10 1.52 67.81 1
141 10 1.79 76.02 1
142 10 2.71 114.62 1
143 10 5.72 242.28 1
144 10 1.69 71.37 1
145 10 3.9 152.49 1
10 2.57 102.15 1




154 10 1.68 74.73 1 155 10 4.37 194.25 1 156 10 2.01
89.37 1 10 1.64 106.77 1 3 1.52 98.84 1 157 10 1.96
87.36 1 158 10 2.28 101.49 1 159 10 2.11 94.03 1
160 10 1.66 73.83 1 161 10 1.69 71.57 1 162 10 1.63
.68.85 1 163 10 1.64 .69.41 1 164 10 3.53 149.31 1
166 10 5.49 189.28 1 10 2.05 82.01 1 167 10 9.66
332.83 1 168 -10 8. 3Zarl867 Lkohtididd2. 2 87.86 1 169 10

2 85 08 28 1 10 2 18019 1 170 10 1 92 66.13 1 a4
~ Fapmple1 7| Coppfitg/mbled BAHHIFeldCONE é@?ﬁl o ¢fpPPI| Fol"4)APPI
APPl % of (% APPI ncr BwseasEx anpl e9Ri di t v Toxirity
140 1.54 bR 17 1 17p4D6 2.51 86. 1568610 1.59 |63. 78 1
173 10 2/ 56 88.08 1| 1534 10 2.1 10@608 1 175 110 4.24
205.87 1 { 2.01 . 123361 T 176 G 2463 127.84 T 10
14797 110 fr L 1.94 75.86 1
148 10 1.88 73.4 1
149 10 4.29 167.71 1
| 10 2.02 - 8024 1
150 10 1339 | 132.65 11
' 10 | 1.59 63.18 1
151 10 2.9 129.13 1
152 10 6.64 295.59 1
10 3.7 67.7 1
3 1.6 29.7 1
153 10 4.77 212.3 1
3 2 36.2 1
10 2.9 53.4 1
154 10 1.68 74.73 1
155 110 437 19425 1
156 10 2.01 89.37 1
10 1.64 106.77 1
3 | 1.52 98.84 1
157 10 1.96 87.36 1
158 10 2.28 101.49 1
159 10 2.11 94.03 1
160 10 1.66 73.83 1
161 10 1.69 71.57 1
162 J10 1.63 68.85 1
163 10 11.64 169.41 1
164 10 3.53 149.31 1
166 10 5.49 189.28 1
10 2.05 82.01 1
167 10 9.66 332.83 1
168 10 8.32 286.71 1
10 2.2 87.86 1
169 10 2.85 98.28 1
10 2.01 80.19 1
170 10 1.92 66.13 1
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177 10 1.95 94.93 1 178 10 1.68 81.88 1 179 10 1.63
79.4 1 180 10 1.69 80.17 1 181 10 1.76 83.43 1 182
10 2.58 122.24 1 183 10 4.49 212.53 1 184 10 1.7
80.39 1 185 10 1.51 51.91 1 186 10 3.86 133.06 1
187 10 9.02 310.99 1 188 10 3.54 122.17 1 189 10
1.51 52.11 1 190 10 1.76 60.57 1 191 10 2.42 83.48 1

192 10 2.21 76.01 1 198lely LlcoiBinG6d 66 1 194 10 3. 42
166,42 1--10 1,97 122 18 1

195

0 2. 16 104.8

0 1 196

1exemple 8eCoy (Me/mld7 10A8YEpId,. 67 APPIgoip 1. 54%)APPI
74.68 1 199 10 1.61 78.Iscrease200 |1Expngde 98 52 1 Texddity
I 2.45 116.18 1 202.30 1.62 55.|73.17 203 10| B. 47
7R9. 61 1105 Tabl e 172.51 conti nued gxgpl e Cone1(g/ m)
APPI Fol ¢18PPI' % of [(P4APPI T ncrieasg Exanpl e #98
X CI Ty | 1804 Lu\i $3¢8 721 ;qﬁaﬁp—1772—53111 T
174 10 2.1 102.08 1
175 10 424 . 205.87. 1
10 2.01 124.61 1
176 10 2.63 127.84 1
10 1.87 116.42 1
177 10 1.95 94.93 1
178 10 1.68 81.88 1
179 10 1.63 79.4 1
180 10 1.69 80.17 1
181 10 1.76 83.43 1
182 10 2.58 122.24 1
183 10 4.49 212.53 1
184 10 1.7 80.39 1
185 10 1.51 51.91 1
186 10 3.86 133.06 1
187 10 9.02 310.99 1
188 10 3.54 122.17 1
189 10 11.51 52.11 - 1
190 10 1.76 60.57 1
191 10 2.42 83.48 1
192 10 2.21 76.01 1
193 10 1.78 86.66 1
194 10 3.42 166.42 41
10 1.97 1122.18 1
195 10 2.16 104.89 1
196 10 1.78 86.69 1
197 10 1.54 74.67 1
198 10 1.54 74.68 1
199 10 1.61 78.5 1
200 10 1.85 87.52 1
201 10 . 2.45 116.18 1
202 10 1.62 55.79 1
203 10 3.47 119.61 1
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206 10 1.9 92.42 1 207 10 1.81 87.79 1 208 10 2.01
97.83 1 209 10 1.81 88.04 1 210 10 1.68 81.7 1 211.
10 2.09 71.66 1 212 10 4.85 166.42 1 10 2.4 70.1 1
.213 10 3.03 103.82 1 10 1.6 46.4 1 214 10 4.93
169.16 1 10 1.8 53.2 1 215 10 1.65 75.81 1 216 10
1.58 72.76 1 217 10 1.68 77.38 1 218 10 1.55 71.25 1
219 10 1.8 82.73 1 20 1R i75- Sorkinué20 10 3.29 151.23 1
221 105 73 263.29 222 10 1.859 54 46 1 223 10
Zgmpty. g7Canc (pganl) q 2. 4PPhiplde 1 22P1P0oB. 8p 23%)ARPI
1 226 10 4.6 157.69 1 Ip@ease0 1./56Exampbr# P29 Texicity
20452 69. 710 230 10 |B.7% 80.53 1 |2@8T29 51 1 | 231 10
R549 11439 1 232 10.71 94 89.04 15020 4.2 1151 233
708 6. 67 30qg. 66 T 23440 2.9 99. 46704, 1
207 10 1.81 87.79 1
208 10 2.01 97.83 1
209 10 1.81 88.04 1

1210 10 1.68 81.7 1
211 10 2.09 71.66 1
212 10 4.85 166.42 1

10 2.4 70.1 1
213 10 3.03 103.82 1
10 1.6 46.4 1
214 10 4.93 169.16 1
10 1.8 53.2 1
215 10 1.65 75.81 1
216 10 1.58 72.76 1
217 10 1.68 77.38 1
218 10 1.55 71.25 1
219 10 1.8 82.73 1
20 2.8 75.9 1

1220 10 3.29 151.23 1
221 10 5.73 263.29 1
222 10 1.59 54.46 1
223 10 2.33 79.87 1
224 10 2.22 76.16 1
225 10 6.82 234.08 1
226 10 4.6 157.69 1
228 10 1.56 1 71.57 1
229 10 1.52 69.7 1
230 10 1.75 80.53 1

20 1.9 51 1
231 10 2.49 114.39 1
232 10 1.94 89.04 1
20 4.2 115 1
233 10 6.67 306.66 1
234 10 2.9 99.47 1
10 1.6 49.5 1
235 10 1.88 64.32 1
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10 1.6 49.5 1 235 10 1.88 64.32 1 96 Table 17 -

conti nued Exanple Conc (g/nl) APPI

(% APPI

224.57 1 10 3.2 101.3 1

Fol d APPI

% of

I ncrease Exanple #98 Toxicity 236 10 6.55

237 10 6.05 207.45 1 10 3.8

119.8 1 238 10 4.5 154.18 1 239 10 1.54 52.99 1 240
10 3.82 131.15 1 241 10 1.58 72.82 1 242 10 1.6

243 10 1.7 &7 1 codthed0 1.51 69.29 1
245 10 2. 05 94 .29 1 20 3 5 95 1 1

73.53 1.

246 10 2.4

111. 39

1Exampple. g €ono(upg/ml)7| 10APPEH0g7. 33 1APBIZ§ of 0 B. 53(%)APPI.
121.19 1] 10 1.5 46./6 1 Ipd@ag0 1.|9 Beumpld #9950 10Taxidity
7% 2 1 29D 10 3.4 10855 1 252 12855 53.8 11253 10
1.61 59.9501 254 10 9293 71.92 1 {35 10 2.08175.56 1
zepo 10 19 oo. 91 1 Zhas 10 2. 54 420':7_45 . 2ZU 2. 910661
10 3.8 119.8 1
238 10 4.5 154.18 1
239 10 1.54 52.99 1
240 10 3.82 131.15 1
241 10 1.58 72.82 ]
1242 ]10 1.6 - 73.53 1.
1243 10" 1.7 78.07 1
244 10 1.51 69.29 1
245 10 2.05 94.29 1
20 3.5 95.1 1
246 10 2.42 111.39 1
20 1.9 50.9 1
247 10 1.54 57.33 1
248 10 3.53 121.19 1
10 1.5 46.6 1
249 10 1.9 58.4 1
250 10 2.4 72.2 1
251 10 34 103.5 1
252 10 1.8 53.8 1
253 10 1.61 59.95 1
254 10 1.93 71.92 1
255 10 2.03 75.56 1
256 10 1.5 55.91 1
257 10 2.54 94.5 1
20 2.5 68.8 1
258 10 1.72 63.9 1
259 10 2.19 . 81.37 11
1 1.7 31.1 1
0.3 1.7 31.1 1
3 1.7 31.5 1
10 1.6 49.1 1
20 4.4 119.7 1
10 1.7 . 31.6 1
260 10 6.23 231.76 1
3 1.5 26.7 11
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258 10 1.72 63.9 1 259 10 2.19 .
0.31.731.11 31.731.51 10 1.6 49.1 1 20 4.4
119.7 1 10 1.7 31.6 1 260 10 6.23 231.76 1 3 1.5

26.7 1 97 Table 17 -
Fol d APPI

APPI

% of

(% APPI

81.37 1 1 1.

731.11

conti nued Exanple Conc (g/nl)
I ncrease Exanpl e #98

Toxicity 261 10 3.5 104.4 1 262 10 2.2 63.8 1 263
10 1.57° 58.4 1 264 1ora%le7fl=71§or;tmug@5 10 1.78 66.02 1

266.- 10 1. 57 58 25 1 267 10.1.59 58 97 1 268 10 1.75
6Bxaaple |26oncipgimi3s 58APRI Hold27q 1APRIS86f 69| 21 (%)APPI
271 .10%|1.82 67.61 |1 4fc@6se3. 4 |1Xxathple #981 PO AT&icity
3@2.1 1 |42 20 1.9 713§ 1 43 20 |5.04.4190 1 447120 2.6
! 3020 1.5 55.8,1 46 20 Tger. 41 4120 2.4
5 J 1 49,20 31 116I§71 58.4 1
264 10 2 74.18 1
265 10 1.78 66.02 1
266 10 1.57 58.25 1
267 10 1.59 58.97 1
268 10 1.75 65.06 1
269 10 11.58 58.74 1
270 10 11.86 69.21 1
271 - 10- 1.82" 67.61 1-
40 20 34 . 126.2 1
41 20 4.9 182.1 1
42 20 1.9 71.7 1
43 20 5.1 190 1
44 20 2.6 95.7 1
45 20~ 1.5 55.9 1
46 20 1.8 67.4 1
47 20 2.4 88.9 1
48 20 3.1 116.6 1
120 20 5 135.2 1
121 20 1.7 45.1 1
122 20 1.5 42.1 1
123 20 4.4 121 1
20 3.5 97.4 |
124 20 2 55.1 1
125 20 1.8 49.2 1
49 20 2.5 59.1 1
50 20 2.5 59.3 1
51 120 1.6 37.6 1
52 20 6.2 145.7 1
20 8.6 43.8 1
53 20 52 121.9 1
54 20 5 117 1
55 20 5.6 131.5 1
56 20 3.6 85.4 1
57 20 1.7 39.1 1
58 20 2.6 61.2 1
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120 20 5 135.2 1 121 20 1.7 45.1 1 122 20 1.5 42.1 1
123 20 4.4 121 1 20 3.5 97.4 124 20 2 55.1 1 125 20
1.8 49.2 1- 49 20 2.5 59.11 50 20 2.5 59.3 1 51 20
1.6 37.6 1 52 20 6.2 145.7 1 20 8.6 43.8 1 53 20 5.2
121.9 1 54 20 5 117 1 55 20 5.6 131.5 1 56 20 3.6
85.4 1 57 20 1.7 39.1 1 58 20 2.6 61.2 1 098 Table

17 - continued Exanpl a6 £ ¢irtinped PPl Fol d APPI % of

(9-APP) lncre anple #98 Toxicity 59.20 3 2 76 3

Exagpleog| Leclpgmd) | APBIFdds 152 APPL%gb 2p 1.(8)APPI

42.2 1 63 20 2 47.9 1 Iperessg 1. 7 Fxagpie #3 p0 1Texicity
4.6 1 68020 5.5 1482 1 67 20|J6891.5 1 bB 20 . 2
7.5 1 6920 3.1 73 |4.670 20 2 481093 1

61 20 6.5 152.3 1

62 20 1.8 422 1

63 20 2 47.9 1

64 20 1.7 39.3 1

65 20 1.9 44.6 1

66 20 55 129.1 11

67 20 3.9 91.5 11

68 20. 2 475 1

69 20 3.1 73 1

70 20 2 48 1

71 20 1.9 43.9 1

72 20 32 76.4 1

73 20 54 127.1 1

74 20 2.5 57.7 1

75 20 4.3 112.3 1

76 20 5.8 1352 1

77 20 59 139.8 1

78 20 144 102.4 1

79 20 1.5 34.1 1

80 20 3.9 91.1 1

81 20 5 118 1

82 20 2.6 66 1

83 20 3.4 86.8 1

84 20 3.4 86.6 1

85 20 3.4 87.3 1

86 20 1.6 41.4 1
187 20 . 8.8 223.8 1

88 20 6.4 27.9 1

89 20 1224 97.9 1

All publications cited in this specification are incorporated herein by

reference. While the invention has been described with reference to a particularly

preferred embodiment, it will be appreciated that modifications can be made without

departing from the spirit of the invention. Such modifications are intended to fall

within the scope of the appended claims.
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71 20 1.9 43.91 72 20 3.2 76.41 73 20 5.4 127.1 1

74 20 2.5 57.71 75 20 4.8 112.3 1 76 20 5.8 135.2 1

77 20 5.9 139.8 1 78 20 4.4 102.4 1 79 20 1.534.11

80 20 3.991.11 81 .205 118 1 82 20 2.6 66 1 83

20 3.4 86.8 1 84 20 3.4 86.6 1 8520 3.487.31 86

6 41.4 1 87 20 8.8 223.8 1 88 20 6.4 27.9 1 89

20 22.4 97.9 1 Al publications cited in this

specification are incorporated herein by reference.

Wi le the i nvent i n cribed wth reference .

Vo' &° par £t I Sl ety 0 BE L AER AR (¥ bp b e e Lin
prepprtiet phd mdditdradnt Aydowéroatieensndaid 1dvelsnmea subject, vheracterized by
Fo‘%ﬁ@gr%ﬁ  fromthe spirit of the inventi on. Such

no |fIica ions are intended to fall wthin the scope

of the appended clains. B9 CIFAI MS_ 1. Use of a

pharmaceutical Iy accept abj-e<ano@nt®of ;a conpound of

Formula | in preparai;(-_\,i3 2_nedi nt for |owering

beta anyloid levels in a ecll, ghargacterized by

Formula | being: R Ri pR6 1R10R SAN T 3 11 R7 R5
4 5

I
wherein:

R, is selected from the group consisting of H, halogen, and O;

- Ry is selected from the group consisting of H, halogen, and N=N;

R3 is selected from the group consisting of H and halogen;

R4 is selected from the group consisting of H, halogen, amino, and N=N;

‘R is selected from the group consisting of H, halogen, methoxy, methyl, and O; or

R, and Ry; R; and R3; R4 and Rs; or R3 and Ry are fused to form a carbon-based,
naphthalene ring with the benzene ring; .

Rg is selected from the group consisting of H, lower alkyl, lower alkenyl, 3-phenyl-2-
propyn-1-yl, benzyl, substituted benzyl, CH; cycloalkyl, CH,-2-furan, (CH;);SCHj3, and
(CH,),NHBOC,; _ '

R is selected from the group consisting of H, lower alkyl, and cycloalkyl;

Rg 1s selected from the group consisting of lower alkyl, substituted alkyl, cycloalkyl,
phenyl, substituted phenyl, benzyl, substituted benzyl, CH, cycloalkyl, CH;,-3-indole, CH(lower
alkyl)-2-furan, CH(lower alkyl)-4-methoxyphenyl, CH(lower alkyl) phenyl, and CH(OH)-4-
SCH;s-phenyl; or

R7 and Ry are fused to form a saturated carbon-based ring;
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R4 R5 wherein: Rl is selected fromthe group

consisting of H halogen, and 0; R2 is selected from

the group consisting of H, halogen, and N=N, R3 is

sel ected fromthe group consisting of H and hal ogen;

R4 is selected fromthe group consisting of H,
~ hal oggn, am no, and N=N;, R5 is selected fromthe group

consi sting of H, halogenb nmet hoxy, nethyl, and O; or

RL and R2i R2 and R3; R47Hnd R5; of R3 and R4 are

fused to form a carbon- h&séd, ornapfthal ene ring with

the benzene ring; R6 is sekgcted frofthe group

consg St H, [ ower alkyl, |ower alkenyl,

3-pﬁgﬁéF?%ﬁgéﬁbg§n-l-yl, benzyl, substituted benzyl,

CH2 RoyisHoafl Ryd 1; sdbded2frdrny tll&(rjgm\(p(adﬂ%iﬁﬁ@dﬁ lovwaRdlkyl, _1owte_r alkenyl, CFs,

Z , s sel.ected fr e group consistin

méti;iiﬁ,hg%g?:aué prowg R yB%‘cF%Cgcra%%nsu gt Rhepdcl-Bephiafnd
CHK&dgr.ddpxclensiost i ng of | ower al kyl, substituted

al ky , cl oal kyl , henyl , substituted phenyl,

benzyl a,ng }g‘ﬂfb%? 1“?%3688"“@@ ﬁ%?t?d gﬁ’-\? theygr P‘ﬁhff%gilst,ingyOf lower alkyl, lower
all@rgh, Bhénylj atsabstiGttéd-pway], ad Kyhphtigaf uran, CH(I ower

al kyl)) - 4- met hoxyphenyl, CH(l ower al kyl) phenyl, and

CH( AT ¥Y sCH3- phenyl ; or R7 and R8 are fused to form

a saturatigd CRROEOR;BASREhIxL M, i ' of,. A

N RO H RS o ey s bR Ry T Bl

sel ect ed Pr onVheeR gF 8 MsthsdirRiis halpgen ohd Rowiar arall Raydre H:

| ower al kany!l wh is aeh il S ' ah kenyl, | ower

alkynyl,hcpcloéﬁg§T? sub§¥i5&#25%%ﬁ§%§ﬁ?’ﬁ%ﬁ%%kfﬂﬁgﬂe

and CH2QHR- 1¥ 0% &FAaad Roris @9R ais tlokidao &, € form a
}w&ﬂgﬁaﬁnﬂ%§t|y sel ected fromthe group consisting of

| ower alkyl, |ower alkenyl, phenyl,

4- subst i tt edvipdnghyib N=2ireohd Rsia@hR hiy bountdie R ikdform (i )
hehRPciRGideSay Met hoxy; R2 is halogen and Rl, R3, and R4

are H 1) when R5 is a nethyl; Rl is hal ogen and
R2i R|3 R leasteonifof R(,iftlzi B%m,emd E{Jf id Iealcn %m@mézaﬁ@ R,; R, and
N a re H [ en i's
R’i\l%\lggn%g 3?%%; k?z T B RS ‘fagboﬁlbafeg’ %‘%ﬂﬁﬁa&“e ring with the benzene
ring; '

or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof; and

further characterized by a step of monitoring beta-amyloid in the subject

following delivery of said medicament to the subject.

2. The use according to claim 1, wherein:
T is:
OH
S
R1o ;

Ri, Ry, Ry, Rs, Rg, Ry, Ry, and R are H;

b

R; is halogen; and
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heterocyclic ring; (v) when R4 is NN and R5 is O R4
is bound to R5 to forma heterocyclic ring; and (vi)
at least one of Rl, R2, R3, R4, and R5 is hal ogen
unless R1 and R2; R2 and R3; R4 and R5; or R3 and R4
are fused to forma carbon-based, naphthalene ring

“with the IQQBK)%?aIk{/l'd?gasté?éoc"ﬁerﬁﬂ%& g?t‘ﬁggoron at%rﬁli(hahwh N, T, Rs, and

acce able salt, netabolite
R¢ prep dand further characterlzed by a step of

nDnltorlng beta-anyloid in the subject follow ng

delivery of said nedicanent to the subject. 2. The use
accordi ng'he gscacgpmding to whaem &) whereid saig phﬁﬂamtlcéﬁlﬁcce&aﬂale salt of

, d RO a al ogen;
sa@con@%hmﬁ% sclgﬁ % %rp A ‘kmllp Signg %t%élé;cq.féﬁgprlydrgtudpmtassmm
hmxm]cqi@gmnhwdrmeahagﬂ,esﬂ'm bidroxaeddiethghoddnBing letr3 € Smine, salts of

bades. dilEn 4 corglng to claimi1, wherein said
ﬁarnaceu |cany acceptable salt of said conpound is

selected fromthe group consisting of salts of sodium

hydr xid ot assi.um ydrOX|de cal ci um hydr oxi de,

mag neS| u%hﬁgiﬁadﬁ?ralé‘g t‘d? h Lridiessia prad compapng isedelivarerbto said subject
orglly drdbyadfijectlbases, and m xtures thereof. 4. The use

according to claim1, wherein said conmpound is

delivered to said subject orally or by injection. 5.

The suse T8€ QdechGding t¢ &M ]Whew E&4 El%n’?l?dugd RQIRAY g-orinsf.he group

| ect d fromthe grou conS|st|n
cogmﬁﬂ,né Th-r?l{“iél BH),2S) -1-(hydroxymethyl)- 2—Inethylbutyl]benzenesulfonamxde 3-

rorho b

brod Nrﬂbég% Qﬁw[r%w&)gn?alﬁ ?A’xlg?ngﬁ n%i’ﬁ ﬁ%@gﬁ%ﬁ&?&gﬁﬁo N-[(18,25)
-libyeryasthvh) o%mﬁhd@utmhﬁmmmﬂﬂdn@mms 428)10ro N- [(1s 28) -1-
(hyd]rb)(ylﬁ%@tf}@)?(y H}%‘é}mﬂu%fr EE tMLoty)(%&lx.zc]le 9 c?nr;.?nsl 5 cﬂl%xr‘g g %uoro N-

- chl or.o-
[(l(sh%ﬁaerw’r@eWPt}lylz ’ﬂetthylbbm]wn]zerﬂcsﬂfc&ahmzmmdmazqhe—z?s) 1-

- 1 hydr ogﬁ %ﬁm%ﬁg?m%ﬁ?x or 7 I’I%‘B%ﬁ%‘és%f"#%‘r‘?%[eé 28) -1-

(hglr@wr@phyl)r@}/[x(ethy&u@&;])&m’bthylbenzenesulfonamlde 3,5-dichloro-N- [%18 ,25) -1-
@&J?W-or th ﬁ_% rﬁel; g¥| buﬁ%ilmlzdergai E](H()(/)Poeﬁz (elrée2SSl)JI l—l-ona
(hydngrehrmsshybel- hlyth)rLbﬁtwh]eltehydnbmmhimﬁe rehbyrbbenzenssulhensmethyl)-
2- ‘t‘ﬁ‘ﬁ%} %@1’ "%Zf?’r‘]ﬁl*sjq %%rfﬁ\?ﬂ/f"] (B b rometivie-methylbutyl]
bezedesdiffdarrode N[ §, 1$, -Zféhydréxymethyl) 2-methylbutyl]naphthalene-1-sulfonamide,
N-[(18§,2S) -1-(hydroxymethyl)-2-methylbutyl Jnaphthalene-2-sulfonamide 3- amino-4-chloro-N-
[(15,28)-1-(hydroxymethyl)- 7-methvlbutyl]benzenesulfonam1de N- [(1S) 1-benzyl-2-
hydroxyethyl]-4-bromobenzenesulfonamide, 4-bromo-N- -[(18)-1-cyclohexyl-2-
hydroxyethyl]benzenesulfonam1de, 4-bromo-N-[(1R)-2-hydroxy-1-(4-
hydroxyphenyl)ethyl]benzenesulfonamide, 4-bromo-N-[(18)-1-(hydroxymethyl)-3-
methylbutyl]benzenesulfonamide, 4-bromo-N-[(1S)-2-hydroxy-1-(1H-indol-2-
ylmethyl)ethyl]benzenesulfonamide, 4-bromo-2,5-difluoro-N-[(18,28)-1 -(hydroxymethyl-2-
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(hydr oxymet hyl ) - 2- net hyl butyl ] benzenesul f onam de,
4-fluoro-N-[ (1S, 2S) -1-(hydroxynethyl)- 2-nmethyl butyl]
benzenesul f onam de, 2-fluoro-N[ (1S, 2S)

-1- (hydr oxymst hyl ) - 2-nmet hyl butyl] benzenesul f onam de,
N[(1 S,2S) -1 -(hydroxynethyl)2net hyl butyl] napht hal en

dth il -
» h t r o%r%g%lﬁoﬁmhgc{e 7 §dﬁb§%lut vl (]ll‘sié):éi‘it.lﬁlé?fdé%émftbé’ur-f’ona
m?ﬁlﬂ utz %ﬁwmsquphmoieos N-dlbromo N- [(15 28)-1- (hvdroxvmethvl)
b P LMARRINTEL OV £ MBS Y lbenzenes g fon

am de

mﬁ?ﬂb@x&'@h«ﬂe@lh@@@mmﬂmgu{ t(g@ ag)- d@wdﬁxbﬁl@mg M[(1
méﬁ%ﬂ‘ut%&é&?%?ﬁ%onimﬁe ;}:X?}gl?% [agz”eS?els(}lfvdrooxr:/?nTthv% 2-
memxlyhﬂnmk@lﬁhhmid]eb@B@ﬁﬁﬁs 5l QRASINGR: 5) 4 RS RBR D {132

U PSEBT Btn T o -1 fbodmegractyi)-2-
mﬁ)ylr’z’roi.n);d¢l:rem’e)z‘1esulfonz(nlldH")| @@-Qﬁc}goro-\I [(19)-1- (hvdroxvmethyl) 2-

' m%h\gxge E% t%et hg u]'“genzenesul f onam d
U ORRsRIgeN-4- élbrfsnozgy[(nsxlhwdmyrmyiytz 22
dird @8y lpmblpbdaisénebii ARz ARCRUA AAINIR1 5 21T oL QIR L

hydr oxynpet hy
d“ﬂ%ﬁﬁ%mﬁ‘?ﬂnm@ﬂ%@ﬁ@g@lﬂf%ﬁértndéproaw16) -b(iyiBo Vet )-2,2 -

dlrﬁcétgﬁbrl'o ﬂl?%ﬁ%ﬁngﬁggﬁérgﬁg:e%%% g rﬁ'lc oro-N-{(18)-1-(hydroxymethyl)-2,2-

dingeity BFop HlsneeoRe {ASHES) - BroftuyNHOoRYIER htyliro2ymethyl)-2-

mcﬂﬁﬁﬂ?ﬂ%l?ﬁfx%e%%ﬁ%ﬁﬁgg %égrg%%%ggﬁb)%%h&rwn)et}gl) 1,2-
dimpgsl o i@ﬁh@dnem&femmxdb fob@mode,[ 1 -(hydroxymethyl)-2

ph&l’vt&)ﬁ%\@ ﬁ’ enzéiﬁéé%?fbéwgﬁg\&& %R()))l(\zg\?dtnl)qyyvln?ethzvl) 2-

me&lymcmzesesdifbmmd@4N>hﬁc(réh-1\81(13).(M@<m byl ).- 2-

duﬁ@ﬁﬂ%%ﬁ;; gﬁ}é}x%?rsg@}ée”e UL QAT (S aramemin (1

thtpmyﬁbgpyhe]sbmm ulchrraN-ges,2R)-f-fydrdxiyith9nor N [ (1
ro

e eSS R e N-4(1 8,281ty )2
meB)ylbbty( foynirenosyfeiamilio, N2¢[2:1 -bipheny ci'e4 -Yipethyl-4-chloro-N- l(p[s 28)-1-

th | f .
(h\’%or?{e{mf%yﬁ dﬁéh%lgﬁlglz]egngg;:suggnaeglde tert- butvl 2-{[(4-
chlckopidnRYtufoa Py H)@S}Zﬁ(}ﬁ'ﬁwx%&?gx@gr omethvlthtv, ?mléxoéethvlcarbamate 4-

hlZ,j%?trlch or Q- & Xyme
chlgro KhﬁqﬂBlfOSW IDEN @@i‘lllf(ﬁﬂh‘amwﬁhvl) 2- methvlbutvl] benzenesulfonamide,
4-cRlofb- K= (Y1 Sk &R OXYIRL Nyl ) -2, 2

) |omst h(ﬁ pr opygﬁjgﬂblgl%zl\gﬁéguﬁi %H%%dd’g“}lﬁy@) %m) N-[(1
metpy pg)_v ergﬁwplé%ymmwc)lloze-\l 3,4- dlmethoxybenzvl) N-{(1S,2S)-1-
&yﬁ%kwétﬁﬂz?o%(gﬂﬁﬁoﬁs? ‘ﬁ'icfen%[s‘l?l%nmlde RIS [ﬁgrlylmethyl) N-[(18,28)-1-
(hv@romﬁyylpypowh\]lbtamﬂ beresudshifoRiihid€ 4-chloro-N- ((18,28)-1-(hydroxymethyl)-

2RO TR Sk S, o 152501

(hy(SOQ)R)etHVH{ -RyktTEI] DAL ) plemyIprop-2-yay Db 6
net hyl but vi ] benzenesul fonampélOp my%egzregesu f?afnlde 4-chloro-N-

S)-1- (hydroxynet hyl ) -1, 2-

di met hyl propyl ] benzenesul fonam de, 4-chloro-N-[ -

1- (hydroxymet hyl ) -2- phenyl propyl ] benzenesul f onan de,
4-chloro-N-[(1 S, 2R)-1-(hydroxynet hyl) - 2-

met hyl butyl ] benzenesul f onam de, N-allyl-4-chloro-N[(1
S, 2 S)-1-(hydroxynet hyl)-2- 103

nmet hyl but vl ] benzenesul f onam de,
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hydr oxy-1-[ (1S) - 1- net hyl propyl ] - 5- hexenyl } - 4- chloroben

zenesul fonam de, 4-chloro-N ((1

S, 2S) - 1-{ hvdr oxy[ di (1- naphiphyl )] met hyl } - 2- met hyl but yl)

benzenesul fonam de, 4-fluoro-N [(1
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ethyl-1-(hydroxymethyl)butyl]benzenesulfonamide or a pharmaceutically acceptable salt,

metabolite, hydrate, or prodrug thereof.

7. The use according to claim 1, wherein R; is bound to R, to form a 1,2,3-

oxadiazole ring.
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"Rl and R2i R2 and R3; R4 and R5; or R3 and R4 are
fused to forma carbon-based, naphthalene ring with
the benzene ring; R6 is selected fromthe group
consi sting of H |ower alkyl, |ower alkenyl,

3- phenyl - 2- propyn-1-yl, benzyl substituted benzyl,

CH2 cycl

( (:H28)C 2 NHgﬁO%:K%F%?C %gci &y‘ 4‘36% %‘h‘é%l‘r%%iu‘f)rf‘éé%g S iy
oxafliaggle finger. aIkyI, and cycloalkyl, R8 is selected from

the group consisting of |ower alkyl, substituted

al kyl', cycloalkyl, phenyl, substituted phenyl,

ben Z9y| Slsbsfa phmtreml:ebt&mﬂy |acceﬁd81e@1mhﬁ1&if l§\¢bmpound of Formula I for the

l.ower 2-fur

R 7 0B MEERERT AT g Sl KpReiitegte, Dawa's Syndrome
milHErljtive im Sintenp iRinyther beta a1 ANshvEE e iRedsbtS @r@:ic@enz@& By formula I
el saturated carbon-based ring; 112 Tis OH O

RO H RO and Rio are H or ROis Hand Riois Iomer

al kyl, lower al kenyl, methyl-substituted al kenyl,

| ower al kynyl, CF3, cycloalkyl, substituted phenyl,

1- napht hyl, or CH2CH2- 1,3 n oIa@e or RO and Rio are

|ndependently selected f heﬁgnouptcon5|st|ng of

| ower al kyl, |ower &st phe

4- substituted phenyl , apgthy Reherein: (i)

when R5 is a nethoxy; hal ogen and R1, R3, and R4

are H (ii) when R5 is & methyl; Rl is hal ogen and

R2, R3, and R4 are H  (iii) en R4 is an am no; R3

is halogen and Rl, R2, and R5 are H, (iv) when RZ is
widefih:and R1 is 0; R2 is bound to RL to forma

het : (v) when R4 is N=Nand R5 is 0; R4
E{l %&tcgg I%’ tgg\g’iﬁ)lg"ﬁtcﬁnsﬁsé’ln% PbEyRAlegen, 3 QY: and (vi)

at IR asdelcotee fiotn thd grokg congsthQf Hal'iHI’o ein@ Naat;ogen

unl or R3 and R4

ar eﬁdsssgée ?g%f}‘rq’ﬁ grOHBFW“B%QE% a“ﬁ ﬂ%‘ﬁal ene ring

Wi t mnhseldaea Z®ffthe plodf coistidg PRAET KSR dnGRY, lafd N=N;
acc tab a%_ met abol i te, ¥drate or rodru%éj
t herdfse eé‘ﬁ? of {h¢ BRAPP CARSiskag oF Hrllogsy, thegk, and O; or

NONIR, Qﬁdi Rg Ry hed RiH 86l R4 BRERQLAHRE tPform a carbon-based,

naphthalene ring with the benzene ring;

Rg is selected from the group consisting of H, lower alkyl, lower alkenyl, 3-phenyl-2-
propyn-1-yl, benzyl, substituted benzyl, CH, cycloalkyl, CH,-2-furan, (CH;),SCH3, and
(CH;);NHBOC; :

R7 is selected from the group consisting of H, lower alkyl, and cycloalkyl;

Rg is selected from the group consisting of lower alkyl, substituted alkyl, cycloalkyl,
phenyl, substituted phenyl, benzyl, substituted benzyl, CH, cycloalkyl, CH,-3-indole, CH(lower
alkyl)-2-furan, CH(lower alkyl)-4-methoxyphenyl, CH(lower alkyl) phenyl, and CH(OH)-4-
SCH;-phenyl; or

R7 and Rg are fused to form a saturated carbon-based ring;
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stabilization of disease progress follow ng delivery

of the nedicanent to the subject. 10. The use

according to claim9, wherein R3 is halogen and R8 is

a lower alkyl of S stereochem stry at the carbon atom

to which N, T, R7, and R8 are attached; or a

pha'grrgceuti cally acceptable salt. 113 11. A conpound
mulal: R R ORr, RSN<3'l OR/ RB R4

R5 | wherein: Rl is sel@dted fronPthe group

consi sting of H, hal ogegx—&ad ob; é\{?ﬂ\i s selected from

the group consisting of” HRrsjal og dnd N=N, R3 is

sel teg fro the group consi sting of H and hal ogen;
R4 i P‘é)caf 'romthe group consisting of H,
hal agenH aﬁdIfR[‘bCls 10&&6 alNyNlowp al|k§ny$ %&ﬂl%dbé‘u"nﬁéﬁ éltk%yg 'ics?we‘i’ alkynyl,

f hal agen X , and O;
E Rl TR bt e el ol L nd O
car b@r&n@ asat m'el&%ﬁ@lé%ﬁl@ts@gctﬁd B6m t a%rblia gb%%l@&rtgeé% l{vﬁ ]iyl lower

ar OU[JéCOﬂSI sting of H, | ower ) ower a

al@“pﬁhéﬁ*ﬁﬂy 'Su‘ﬁﬁtl&ﬁ%?}llﬁny] andobnﬁyllthyl,subst i tuted benzyl
CH2 waxedipal kyl , CH2-2-furan, (CH2)2SCH3, and
( CH2) 2NHBCC, R7 is selected fromthe group consisting
of H | oWer awkeiRs laﬁdnqt:lyu&b'b&:l iig phlpgenRBA RS, Rg hieR eate H;

[rom e oty pRsl SthaByl, DR s, OB et

and R10 émle l—vvh@rRRQ ansmmoaﬁdlsmmgexsarsieilem add R¢ armH he

group cop st [ I\ﬁ %Rle 0 tﬂ

met hyl - subst it H%e i % Ry RW@H"K‘ é%// r‘BéIhI?%ﬂmcyChC
rigubsti t uted phenyl, 1- napht hyI and

CH2CH2-1 d|o ol ane %_5325 g 0.are, i ndependentl|y

sel ect ed ¥ r Pronm’ Fﬂ‘e@‘df%% 518 E‘é‘s&f’“‘?do \ReYs t foggp @ heterocyclic
ringOavelr

(vi)  atleast one of Ry, Ry, R, Ry, and Rs is halogen unless R; and R;; R, and

R;; Rq and Rs; or R; and Ry are fused to form a carbon-based, naphthalene ring with the benzene
ring;
or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof; and

further characterized by the step of monitoring the subject for amelioration or

stabilization of disease progress following delivery of the medicament to the subject.

10.  The use according to claim 9, wherein R; is halogen and Ry is a lower alkyl of S-

stereochemistry at the carbon atom to which N, T, R+, and R; are attached; or a pharmaceutically

acceptable salt.
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al kenyl , phenyl, 4-substituted-phenyl, and 1-naphthyl;
wherein: (i) when R5 is a nethoxy; R2 is hal ogen and
Rl, R3, and R4 are H (ii) when R5 is a nethyl; Rl is
hal ogen and R2, R3, and R4 are H, 114 (iii) when R4
iIs an amno; R3 is halogen and R1, R2, and R5 are H
(1v); whe is O; R2 is bound to R1L to
for%n a h‘gtcgﬁgé%g:gfgor%&?anﬁl (v) when R4 is N=N and R5
is 0; R4 is bound to R5Rto fBrm a_heterocyclic ring;
and (vi) one or nore of R IS arhal ogen; or a
phar maceutical ly accgp sald+N abolite, hydrate,
or prodrug thereof. 1 ar naceit ifgal conposi tion
conprising a phyS|oIog| cal | cd%patlble carrier and a
conmpound according to cRaimPa. 13. A conmpound of
Formula Ib: RR R, OR6 R3 SNNO- OR7 SBu R4 R5 ID
wherein: Rl is selected fromthe group consisting of

whEeighal ogen, and 0; R2 is selected fromthe group
consisting of H halogen, and N=N; R3 is selected from
t heRgﬁ@alpcte@ﬁgmsthq grgupfonsisting @ffHl, rhelogét, wod Pne, and

i odine; . s\sting of
A i T e R A DR 8
gr oRpissonsted friomghogrok) cdnaisbueof, H amt hedogen; net hyl ; and
ron1the nsi sti.ng o
54615 s?lkagl ﬁ'ﬁ%l\?\g? Optp Sons stugg3 &Eehﬁig qecn, amrl)r}og E.)I)l/({n N ll_llfl vl
benRyis selsctb@ frbmuhegkoblemistm@ﬂ{ Giattlgem Inkeghoxy, methyl and O; or

CH2 ) 2 oC, R7

sel eb?n “forr(%haf1 %‘ gﬂ'_%dé ﬁgf’?ﬁa??{jz‘ éas ovRspruLat eﬂ)?’lng’and

cycRerlskigtted frédmitke ﬁh}Dconthﬁ)g’ of Wy-lowerQlityl, 1dvkér alkenyl, 3-phenyl-2-
propyn-1-yl, benzyl, substituted benzyl, CH, cycloalkyl, CH,-2-furan, (CH,),SCH3, and
(CH,)NHBOC;

Ry is selected from the group consisting of H, lower alkyl, and cycloalkyl;

Ry is selected from the group consisting of benzyl and substituted benzyl;
T is

P

_ Rio

Rg and Rlo are H; or .

Ry is H and Ry is selected from the group éonsisting of lower alkyl, lower alkenyl, CF;,
methyl-substituted alkenyl, lower alkynyl, cycloalkyl, substituted phenyl, 1-naphthyl, and
CH2CH2-1,3-dioxdlane; or

" R and Ry are independently selected from the group consisting of lower alkyl, lower
alkenyl, phenyl, 4-substituted-phenyl, and 1-naphthyl;

wherein:

1) when Rs is a methoxy; R; is halogeﬂ and Ry, R;, and R4 are H;
(i)  whenRsis a methyl; R, is halogen and Ro, Ry, and Ry are H;
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RO and R10 are H, or RO is Hand Riois selected from
the group consisting of |ower alkyl, |ower alkenyl,
CF3, nmethyl-substituted al kenyl, |ower al kynyl,
cycloalkyl substitut ed phenyl 1-napht hyl, and
CH?CH2- 1 di oxol.an or R10 are i pde den
sel ect ed( ?)r Q%(%efagg%nu%mIEShs AR AT %ndei%mg? agcfgyi“e
| ower alikenywhenghen¥EN ahd Rikis Of Ryisédumpine Ryt fomnd heterocyclic
. 1-napht hyl; wherein: (i) when R5 is a nethoxy; R, is
o8l ogen and Rl, R3, and R4 are H (ii) when R5 is a
rret hyl ; R) |Swh@lmgeN=Mdees,is B3R, anduifto® ;@0 Frm a(Hetdrgcyclic
en R4 is an ani no; R3 is halogen and R1, R2, and R5
m’ar%pH (iv) when R7 or R4 is NN, R or R5is 0 and R2
or R4 |S(‘bpun&let&nme &R, tRistlpaﬁggggna het er ocycl | c
g; and (v) one nor e Rl to R5is a halo or
or a Pbﬁg}aﬁﬁ}f‘éﬁﬂ‘i %Camf%ﬁ’lea%@efﬁ?fémlée dyrate, pRTadee .ffteéeo
hydrate, or prodrug thereof. 14. A pharnmaceuti cal
conposi tion conprising a physiologically conpatible
car riPer Adiidreacewivplrempositien comprsing? phyaiolngically ¢@npatible carrier
f R2 RL OR6 R3 SN-XT Il R7 R8
an%g%gﬁgg&d?&wd\%ﬁéw éal}anll is selected fromthe group
consi sting of H, 'hal ogen and 0; R2 is selected from
t he ;gr ou hal ogen, and N=N;, R3 is
sel egt edB? er[h%ﬁc}eé’%%gg% consi st ng of H and hal ogen;
R4 is selected fromtheRroumonEl sting of H,
hal ogen, am no, and N=N; »R5{i s e tcted fromthe group
consi sting of H, hal g-n@ \Pg hyl, and 0; 116
" R6 is selected fromthe yroyp cld)nsRsUs@lg of H, | ower
al kyl, | ower al kenyl, 3- pheny| 9. pr opyn-1-yl, benzyl,
substituted benzyl, cH2 eycl 5al kyl, CH2-2- furan
(CH2) 2SCH3, and (CH2)2NHBCI: R7 is selected fromthe
group consisting of |ower al k9"| and cycl oal kyl ;
wherein:

R, 1s selected from the group consisting of H, halogen, and O;

R; is selected from the group consisting of H, halogen, and N=N;

R; is selected from the group consisﬁng of H, bromine, fluorine, and iodine;

R4 is selected from the group consisting of H, halogen, amino, and N=N;

Rs is selected from the group consisting of H, halogen, methdxy, methyl, and O;

- Rgis selectc;d from the group consisting of H, lower alkyl, lower alkenyl, 3-phenyl-2-

propyn-1-yl, benzyl, substituted benzyl, CH, cycloalkyl, CH,-2-furan, (CH,),SCH3, and
(CH;,);NHBOC;

R is selected from the group consisting of lower alkyl and cycloalkyl; |

Tis
OH 0
SR o M
Ri1o H
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R8 is selected. fromthe group consisting of

cycl oal kyl, phenyl, substituted phenyl, CH2

cycl oal kyl, CH(Il ower al kyl)-2-furan, CH(I| ower

al kyl ) - 4- met hoxyphenyl, CH(lower al kyl)phenyl, and

CH(OH) - 4- SCH3- phenyl; Tis OHI1O Rs or RRo RO and
Riopangi i, R} s Hand Rio is selected fromthe

group consi st | ng of |ower alkyl, |Iower alkenyl, CF3,

met Ryls-k G%Rlonmemdtedlﬂomw grdupwersisahg efiplver dyd| loakkalkenyl, CF;,

m%%h%tt%daé}% 212 Ogvﬁ o2 l.k Eévlgéﬁréfvgfg’sré?lgd PRERSYendent | y

|-rsphtbglt adi(fHﬂl’Hothbdgjxolape eonsi sting of | ower al kyI

ower ken subst it ut ed- phenyl, an

B a1 SR BRI beis R s Hr S m Aot g oenalic Tower
alkenylogenylandutitutdddpheayldaddd -Riplitil; (1) when RS is a

methyl ;. Rl is halogen and R2, R3, and R4 are H  (iii)

whe¥PBE % s an anino: R3 is hal ogen and Rl, R2, and R5

are H ({iy) M%@Zsh&emﬁ%%dsﬁﬂogeﬁ an Rﬁfﬁ3 ;ﬁldbe

Rl to forma heterocyclic ring v) when R4 Is

NEN and @8 i s¥hep &245?@5'%&%lﬁtléﬁl%n@’@fi]ﬁn&naald&areH

het er ocygiy wHe'n'TQ’ls ashin¥! R; 9RR08n ABRE IQ;, ﬁR
is a hal ogen; or pharmaceuticalTy accep tab

net abol i €9, ﬁyﬂw&@r Rg s Wr¥dR ugyy &mre@aml Rz OBR« lAbound to R, or

Rs@@ﬁ)‘hﬁ%‘)ﬁf&dc Galc ARIRQSI Lion conprising a
physi ol Og cal 'y conpatible carrier - and a conpound

accor di ng)t o ek at motexnf RitF Ri . almlqgomrpound of Formul a

orh pﬁan%ce@uca@y%@ce%bl% s'\ﬂ—, métllboh% §7dra7te %81‘ pro g%%ereof.

14. A pharmaceutical composition comprising a physiologically compatible carrier

and a compound according to claim 13.

15. A compound of Formula I:
R, R4
o fe o
Il
—N
R S
’ I R7< R
0] 7 8
Rg Rs
I
wherein:

R, is selected from the group consisting of H, halogen, and O;

R, is selected from the group consisting of H, halogen, aﬁd N=N;

R is selected from the group consisting of H and halogen;

R4 is selected from the group consisting of H, halogen, amino, and N=N;

Rs is selected from the group consisting of H, halogen, methoxy, methyl, and O;
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wherein: Rl is selected fromthe group consisting of

H, hal ogen, and O0; R2 is selected fromthe group

consi sting of H halogen, and NN, R3 is sel ected

fromthe group consisting of H and halogen; R4 is

sel ected fromthe group consisting of H, halogen,

am RO;s sé@ged\ﬁm the%’éodpscoﬁﬁlstﬁfgtoq@{ ﬁc{maf ?lcg{;&ld enyl, 3-phenyl-2-

consi sting of H, hal ogen, , Oy of
ProRY™-aridh b2yl sz%med‘@nzmcanwcmlk\/b rCHa32 én@n, RZIHziﬁ@H}, and
chi¥s@dpbde, form a carbon-based, naphthal ene ring with

t he benzene ring; R6 is sel ected fromthe group

conBi stselpgedofrorh thd gyower coabiktyrlg, ofloverligl kehytloalkyl;

3- pﬁ Q%%le&fdkg%g%% @eohelatﬁn%zo\(/fbﬁ?ajg ti telﬁljglesglb?t teX Iphcs:nyl, CH,
cyﬂ@%ﬂ,ﬂ&(ﬁ@&r aR?zl)mfuml EH(ledref alioyh)-# - ne:tigix@plEnglo G8l(ls tveng

of .l o cycloal kyl; R8 is selected from
alk?'ﬁ%he Yot @ %ﬁﬁ‘ﬁ ‘?gﬂﬁh é%’“é’@cl oal kyl, phenyl,

sub@hstut ed phenyl, benzyl, substituted benzyl, CH2
cycl oal kyl, CH(I ower al l%" ) 2-fura CH( | ower

al kyl) - 4- nethoxyphenvl (1 ower IkyI) phenyl , and
CH( OH) - 4- SCH3- phenyl ; 9 arid refusedtoforma
sat ur at ed carbon based rimgg T is d'H  wherein: (1)
V\heﬁ?_ﬁ%% thoxy R2 is hal ogen and R1, R3, and R4
are Ii( When R5 is a net hyl; Rl is hal ogen and

R2, RR3 H MCRIR& saleetedifrom(thé gr))uy\btﬁﬂlsﬁélg ofloaer A, I’l@wer@ﬂcenyl CF3,

o AR B Py B R o e L

CHi€HeN Bedicddlahe; 6 ng; (v) when R4 is N=N and RS |s O R4

ound. to R5. to forma heterocyclic rin
eacgr dpﬂiﬂe@depe&ienthsse?egﬁg e erquoransiy a? @gvéhalkyl lower
alkaiyd, pRenylS4-khbstitdeA-phBS/1i 8d Chab@h@8 al kyl or R7 and R8
are Bused to forma saturated carbon-based ring; (vii)
whel"88%h of R3, R4, R5, R6, and R7 is Hand RL and R2

are fuseg to w&hmsasaﬁ%bﬁﬁagmgaﬁiam RalRENAd IR, A H;
then R8 | s selected fromthe group consisting of |ower
al kyl , @ycl FherRs is prethyh RlsSf}e&m R, Breng Ra are H;

benzyl, @ubStitcirgGs REAZHb; R;%l@é&ﬁlagéh{kyﬁz’ anGhK | pvgr

al kyl)-2-furan, CH(Iower alKkyl)-4- rrethoxyﬁ
CH( | ower(l\ﬁl ky’y’f)en@qefhny agé 81 SHY;@H)is Bound to R, to orm a heterocyclic

ring; and

(v) when R4 is N=N and Rs is O; R4 is bound to Rs to form a heterocyclic
ring; and

(vi)  one or more of R; to Rs is a halogen;

or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof.

16. A pharmaceutical composition comprising a physiologically compatible carrier

and a compound according to claim 15.

117



SCH3- phenyl; (viii) when each of Rl, R2, R4, R5, and
R6 is Hand R3 is hal ogen, then R7 and R8 are not
both CH3; and (ix) at least one of Rl, R2, R3, R4, and
R5 is hal ogen unless Rl and R2; R2 and R3; R4 and R5;
or R3 and R4 are fused to forma carbon-based,.
naphthal enenmpongl ofi Robmtila@: benzene ring; or a

phar maceuti cal | y accept q?bl e s@ t, metabolite, hydrate,.
or prodrug thereof. 18. A phar’ cwtlcal conposi tion
conprising a physiologic con‘pg\} Te carrier and a
conpound accordi ng t s . 7f<corrpound of

7 RB Ro R4 RS |

Formula I: R2 R p R6 R3 8

wherein: Rl is selectedd romF( he group consisting of

H, halogen, and 0; R2 is “sel ected fromthe group
-consi sting of H hal ogen, and N, 119 R3 is selected
fromthe group consisting of and hal ogen; R4 is

W@eftiect ed fromthe group consisting of H, haI ogen,

N R IS _sel ected the Sup
COI’]SI '3 &%26% Iélio ngoua SPCS1 m?l%i?yg PR ’and 0; or
]I:{l ads RchteRZroanﬁicB&upladnsﬁmﬂgRBH Rdlogdead, aﬂd@ﬂ& are
us

.to.forma carbon-based, alene ring with
t he é%%eéeﬁgedﬁ"ﬁ‘g&‘e ﬁ%)u%o%sésit‘é‘@toég[a #Hg‘&"g‘ﬁ’e gr oup
con&&,Si $dT®teﬁffranth€ﬁvroaLbléM|151stﬂn@\b$H aéus@ayimmg ROXAN; - 2-

pro ené1 , Substituted benzyl,

cyclRs Ctedéﬁ?‘ eﬁwaﬁon%squfégdeogean@ethew@mew
R7 &(]%B&;,&(»Qmﬁ m@ﬂ% afne Rf oamaana%taf@meq t§ ?JrROarl:ah)%ﬁ eoqsed
rin Tis OHO and Rio are H

naphthalene ring with the benzene nng,

R¢ is selected from the group consisting of H, lower alkyl, lower alkenyl, 3-phenyl-2-

propyn-1-yl, benzyl, substituted benzyl, CH, cycloalkyl, CH,-2-furan, (CHz)oSCH3, and
(CH;),NHBOC;

R is selected from the group consisting of lower alkyl and cycloalkyl;

Ry 1s selected from the group consisting of cycloalkyl, phenyl, substituted phenyl, benzyl,
substituted benzyl, CH» cycloalkyl, CH(lower alkyl)-2-furan, CH(lower alkyt)-4-methoxyphenyl,

CH(lower alkyl) phenyl, and CH(OH)-4-SCHj3-phenyl; or
R7 and Ry are fused to form a saturated carbon-based ring;
Tis
O

-,

6] when R; is a methoxy; R, is halogen and Ry, R3, and Ry are H;

wherein:

(ii) when Rs is a methyl; R, is halogen and R, R3, and Ry are H;

(i)  when R4 is an amino; R; is halogen and R, R,, and R are H;
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RO is Hand Rio is selected fromthe group consisting
of I ower alkyl, |ower alkenyl, CF3,
met hyl - substituted al kenyl, |ower al kynyl, cycloal kyl,
substituted phenyl, 1-naphthyl, and
CH2CH2- 1, 3-di oxol ane; or R9 and Rio are independently

selected f omih r a
| ower enyTVflen gn&F& 335% rRﬂFgﬂ W)%nﬁﬁdwm“mydm
ﬁng;naphthyl wher ei n: (|) mhen R5 is a nethoxy, R2 is

hal nd Rl when R5 is a )
mothyl - B o b g N arap Befl indundio e e agiepopyelic
ringhen R4 is an ami no; R3 is hal ogen and R,, R2, and R5

are H (iv) when N=N and R is O; is bound to
R to fc(nr(ﬁ‘?) a YReer Réb?/%ﬁp &2, B Ry-and §y ls\ﬁ\é?nlﬂlﬁl‘?%nal‘@NR’ is H, then

Rsa410; 135 i afkyD or RAaridR 08 fuded @ 52 E%ﬂ@{emﬁb&%a‘%wﬁyg' ic
ring; and SVI) at | east one of RI, R3, R4, and R5

i s hal ogei) untedscach offiyg RRRs, Re aaqilav isfgBandrR aad & RE:; fugsd to form a
cariB3n-BAd Rép i ferfe 456 dthErPR{]Qrs@e&e& ﬁ'BBQHe %@épegmmstmg of lower alkyl,

napht.hal ene ring w benzene

cygpakrhaphenyl sdstisted pbept @bnyl,sﬁabitltutndsb@bﬂl @Hewdtyadqyat@i(lower
900061 91365 81 1120 8RR U oo
SCthrpheesl; and a conpound according to cIa|n119 121

(viil) when each of Ry, Ry, Rg, Rs, and Rg is H and R is halogen, then R; and Ry
are not both CHj; and .

(ix)  atleast one of Ry, Ry, Rs, R4, and Ry is halogen unless R; and Ry; R, and
- Rj; R4 and Rs; or R3 and Ry are fused to form a carbon-based, naphthalene ring with the benzene
ring;

or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof.

18. A pharmaceutical composition comprising a physiologically compatible carrier

and a compound according to claim 17.

19. A compound of Formula I:
R R
2 1 o *?6
I T
Rs : ~N 7<

o R Re

Rs Rs

I
wherein:

R is selected from the group consisting of H, halogen, and O;
R, is selected from the group consisting of H, halogen, and N=N;

2

119



Rj is selected from the group consisting of H and halogen;

Ry is seiected from the group consisting of H, halogen, amino, and N=N;

Rs is selected from the group consisting of H, halogen, methoxy, methyl, and O; or

R, and Ry; R; and Rj; Ry and Rs; or R3 and Ry are fused to form a carbon-based,
naphthalene ring with the benzene ring; .

R is selected from the group consisting of lower alkyl, lower alkenyl, 3-phenyl-2-
propyn-1-yl, benzyl, substituted benzyl, CH, cycloalkyl, CH,-2-furan, (CH,),SCH3, and
(CH,),NHBOC:; |

R7 and Ry are fused to form a saturated carbon-based ring;

Tis
OH O
e o
R1o H

Ro and Ry are H; or _

Ry is Hand Rjg is selected from the group consisting of lower alkyl, lower alkenyl, CF;,
methyl-substituted alkenyl, lower alkynyl, cycloalkyl, substituted phenyl, 1-naphthyl, and
CH,CH;-1,3-dioxolane; or

Ry and Ry are independently selected from the group consisting of lower alkyl, lower
alkenyl, phenyl, 4-substituted-phenyl,',and 1-naphthyl; -

wherein: |

(1) when R is a methoxy; Rz. is halogen and R, R3, and Ry are H;

(i1) when Rs is a methyl; R, is halogen and R, R3, and Ry are H;

(ii1)  when R4 is an amino; Rj 1s halogen and Ry, Ry, and R; are H;

(iv) when R; is N=N and R, is O; R, is bound to R, to form a heterocyclic
ring; |

(v) when R4 is N=N and Rs is O; R4 is bound to Rs to form a heterocyclic
ring; and

(vi)  atleast one of R}, Ry, R3, Ry, and Rs is halogen unless R; and Ry; R; and
R3; Rs and Rs; or R; and Ry are fused to form a carbon-based, naphthalene ring with the benzene
ring;

or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof.
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20. A pharmaceutical composition comprising a physiologically compatible carrier

and a compound according to claim 19.
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