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APPLI CATMNS/P394 s application clains the benefit of US F@T/EEQ-"/J.&WI i cation
No. 60/3 87,690, filed June 11, 2002, which is incorporated by reference
herein. BACKGROUND OF THE | NVENTI ON This invention relates to snall

nol ecul ar conpounds which inhibit beta 10 anyloid production and have
utility in t@eaemﬁd PAENYIZNSL FENAMIIE AIBITORS U BETASARIVEEREE ( AD)
is the nost common formof denentia (loss of menory) in the elderly. The
mai n pat hol dgROVMUCEKINNs of AD found in the brain consist of
extracel lul ar deposits of beta anyloid protein in the formof plaques and
angi opat hy and intracellular neurofibrillary tangles of aggregated 15
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beta anyl oi d.j udl e ggregated beta anyl oid
is toxic to fr‘\fggrhé%el §6§§|Whl% coip&g%gbﬁg%é%ng?érrlelﬁent al effect on
menory. This suggests that redu0| ng beta anyloid 20 levels is a viable
therapeutic strategy for the treatnent of AD. Beta anyloid protein is

conposed mainly of 39 to 428'%%@3@@@ QngHEe'yveﬁMT' N produced from a

sequential action O eases beta an 3 Secr et ase. ough rare,
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devel op AD | ainsist ofeﬂma{:eiluléfhkepems@ﬁbetalaesflmd pheia imtedofmo of plagpessindi ons

usef ul |n|nh|b|t|ng eta 4'1 F ]|t fandl t he preventlon and
treat ment of ADEIORIh %trﬁe “I‘P Yriliary tanglep of pgerggatefy 11 1111 1i 211 1111
~l~1 11656161@ eHh'o gﬂﬂo'rylhtleh ke rl)ﬂein |Réc]end dviddnct had fevédidd thhd dévatddOQRD2* 15
DEC 2006 (533/ 660 PCT/ USO

amy101d levels in the brain not only precede tau pathology but also correlate with

cognitive decline. Further suggesting a causative role for beta amyloid in AD, recent

studies have shown that aggregated beta amyloid is toxic to neurons in cell culture

and has a detrimental effect en memory. This suggests that reducing beta amyloid
20 levels is a viable therapeutic strategy for the treatment of AD.

Beta amyloid protein is composed mainly of 39 to 42 amino acid peptides and
is produced from a larger precursor protein called amyloid precursor protein (APP) by
the sequential action of the proteases beta and gamma secretase. Although rare, cases
of early onset AD have been attributed to genetic mutations in APP that lead to an

25  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 in life.

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

30 amyloid production and in the prevention and treatment of Alzheimer’s Disease.
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SUMVARY OF THE | NVENTI ON I n one aspect, a nethod of Iomeri.nggoggtzausarryl oid
| evel s i s provided which includes delivering to a patient a

phenyl suMNQAHHBH® conpound and monitoring the beta amnyl oPel/PaBEBE8 n t he
patient. 5 In another aspect, a nethod of |owering beta anmyloid levels is
provi ded which includes delivering to a patient a conpound of formula I:
RRR OR 11 1 RBSN /T3J~ ORI RB RARSI| In a further aspect,
met hod of preventing or treatSUIIMARVEOFTHESINVENTIS®NI s provi ded which

i ncl udes delivering to a patient, a conmpound of formula |I: RZ R .. O 11
N/T RS 3 J~- drn%pempeq%@ methe oﬁlowegggﬁetamﬂ% ﬂeVQL‘%EEO,V%d&S}H%und of
formula la i | . I D < R8
ra R o pieierbefR L Badbol bRty Rultbihile cfifpcthd dridinodibring it S

wher ei n f or nbdta ainkloid levels@n thePaeOAG

5

10

15

In another aspect, a method of lowering beta amyloid levels is provided which

includes delivering to a patient a compound of formula I:

Re
N LT
R S~
3 Y R7<R
0 7 8
R, 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:

R R
2 1 Re
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3 ; R7<R
o) 7 8
Rs Rs

In yet another aspect, a compound of formula Ia is provided, wherein formula

Ia is:

R2 R4
o ffe
1l

Rs IS/N\<

o Rg

R Rs

Ia

In a further aspect, a compound of formula Ib is provided, wherein formula Ib

1s:

a



WO 03/103660 PCT/ US03/18198 R2 R1 OR6 R 3 -0-0 S, N <T Hi ghu 084 RS I b
O her aspects and advantages of the present invention are described further
in the MPPYUPHY detail ed description of the preferred eHobHPHEFHS

t hereof . 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention
provi des nethods of nonitoring beta anmyloid production in patients at risk
for, or suffering from AD and ot her diseases resulting fromelevated

| evel s of beta anyloid protein in Rhe bRain. _The present invention also
provi des net hods of | owering beta aly aid(DeQélsw-lo whi ch i ncl udes
delivering to a patient a pharnnacewy | W a abl e anobunt of a conpound
of the invention and nonitoring % he -Is”ofR -anyloid in the patient.
By the term"patient" as used herei § meant"to describe a mammal which
has been di agnosed as having or iBsat Rysk of having one or nore of the
conditions for which nodul ation of beta anmyloid | evels is desirable.
Preferably, the patient is a 15 human, dgnmestic animal, including canines
and felines, or livestock and nore preferably is a human. Thus, the
conpounds are useDther hspectsrapd advantaganaf the prosentunyantion arsf descnthedifarthesfin human

sed her ei n 16 e aeRed fsehnfon Gt nef P ol e PR be o amy i

production in a patient. A variety of conditions 20 can be treated by
| owering beta amyl oid production in aHgatient and include Al zheiner's

Di sease, denentia, DownDETSHHR GHeSCRHITIGN PR dbii INVENTHRNI r nent, anong

others. As used herein, the term"preventian' .enc asses._pr udi ng t he
onset of synpton@;? Rregergéq\iegﬁ?nmol 5?eg@§%of@eﬁﬁ%%€e%\n Kl%gc{r is at risk
for a conditpeauaion'iapatiéitas: dskavr, ok yrbdrag e eAD aall obiet disadies fisditipgot ei n
in the brain. The patient may not have been di agnosed with the sane or
have not yetfrpmedesataddevglyobheiprmnpid prateineipithe Bragw.5 DEC 2009 WO 03/ 103660
PCTI US03/ 18198

The present invention also provides methods of lowering beta amyloid levels
10 which includes delivering to a patient a pharmaceutically acceptable amount of a
compound of the invention and monitoring the levels of beta-amyloid in the patient.
By the term “patient” as used herein is meant to describe a mammal which has
been diagnosed as having or is at risk of having one or more of the conditions for
which modulation of beta amyloid levels is desirable. Preferably, the patient is a
15  human, domestic animal, including canines and felines, or livestock and more
preferably is a human. Thus, the compounds are useful for treatment 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
20  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
25  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.



1. Conpositions of the Invention In one enbodinent, the present invention
provi des conpounds of formulal: . R2 RLORr, R~/T 3 IOISQENWO R7 R8
RA RS I whesmee3605 RL is selected fromthe group consi st Pag/ushl/ig19al ogen,
and 0; R2 is selected fromthe group consisting of H, halogen, and N=N;, R3
is selected fromthe group consisting of H and halogen; R4 is selected from
the group consisting of H, halogen, amno, and N=N;, R5 is selected fromthe
group consi sting ObniposhRiRUFIne MidHivk. nethyl, and 10 0; or Rl and RZ;
R2 and R3; R4 and R5; or R3 and R4 are fused to forma carbon- based,

napht hal ene ring Inidde enttwdbeentcthe praseny inRtips pywides centpbursinof iengdalip
consisting of H, |ower alkyl, |ower, al keryI, 3- 15 phenyl - 2-propyn- | -yl
benzyl, substituted benzyl, CH2 cyclioal Kyl o @®#-2-furan, (CH2)2SCH3, and
(CH2) 2NHBOC, R7 is selected fromth upjcohsi sTing of H, |ower alkyl,

v O
and cycloal kyl; R8 is selectedRg a'@ ISo’LﬁB nsi sting of |ower alkyl,
substituted al kyl, cycloal kyl, phemn sugsti ;utegl phenyl, benzyl,

20 -3-indole, CH(Iower

substituted benzyl, CH2 cycl oal kyl, FE:H
al kyl)-2-furan, CH(lower alkyl)-4- Rt ho Yphenyl, CH(l ower al kyl) phenyl,
and CH( OH) - 4- SCH3- phenyl; or R7 and R8 are fused to forma saturated
carbon-based ring; 4 0 5 DEC 2006 WO 03! 103660 PCT/US03/18198 T is OH O
Rs or RIO H ﬁ@ %nd R10 are H, or RO is Hand R10 is selected fromthe
: rein;

group consi st ng of | ower alkyl, CF3,

5 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
10 O
or .
R; and Ry; Ry and R3; R4 and Rs; or R3 and R4 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-
15  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 H, lower alkyl, and cycloalkyl;
Rs is selected from the group consisting of lower alkyl, substituted alkyl,
cycloalkyl, phenyl, substituted phenyl, benzyl, substituted benzyl, CH, cycloalkyl,
20  CH,-3-indole, CH(lower alkyl)-2-furan, CH(lower alkyl)-4-methoxyphenyl,
CH(lower alkyl) phenyl, and CH(OH)-4-SCH;3-phenyl; or

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



5 | ower al kenyl, nethyl-substituted al kenyl, |ower al kynyl Séggfhgé]kyl ,
substituted phenyl, 1-naphthyl, and CH2CH2-1, 3-di oxol ane;oé d R10
are i ndepead®medoqo sel ected fromthe group consisting of | ecgrusozidys, | ower
al kenyl, phenyl, 4-substituted-phenyl, and 1-naphthyl; 10 wherein: (i) when
R5 is a methoxy; R2 is halogen and R], R3, and R4 are H, (ii) when R5 is a
methyl; RL is halogen and R2, R3, and R4 are H, (iii) when R4 is an am no;
R3 is hal ogen andTRy, R2, and R5 are H, (iv) when R2 is N=N and Rl is O;
R2 is bound to RL to forma 15 heterocyclic ring; (v) when R4 is N=N and R5
is 0; R4 is bound to R5 to for@ heteroc§clic ring; and (vi) at |east one
of Rl, R2, R3, R4, and R5 isof)?%ﬁgndlml esg RL and R2; R2 and R3; R4 and
R5; or R3 and R4 are fused t 0 a cardHon-pased, naphthalene 20 ring
with the benzene ring; or a pharndfeutically acceptable salt, metabolite,

hydrate, or prodrug thereof. |In another enbodinent, the conpound is of
formula la: R2 RlR?aﬁ{@RI%Barg,ﬁ}lof Il R8 R4 R5 la 505 DEC 2006 WO
03/ 103660 PCT/ US03/18198 whérein: R is selected fromthe group consi sting

of H, hal ogen, anBs@HRadRso setlectedfrofr thmgtdve cgnsistngatiswer alkg, 6F3,H,
nal ogen: 5 REVIEE alerd FRUSPaR T YPSh oedetEiyhapaet furbngd am no.
and N=N, R5 b@e@pl ected fromthe group consisting of H hal ogen, nethoxy,
methyl, and "0; "R6 is selected fromthe group consisting of H |ower alkyl,
| ower al kenyl-napthphens CH2CHp-dpydiokolphe; obenzyl , substituted benzyl, CH2
cycloal kyl, GH2- ZR]; 4h& Ry, are independently selected from the group consisting of lower
alkyl, lower alkenyl, phenyl, 4-substituted-phenyl, and 1-naphthyl;
10 wherein:
@A) when R;s is a methoxy; R; is halogen and R;, R3, and R4 are H;
(i)  when Rs is a methyl; R, is halogen and Ry, R3, and R4 are H;
(iii)  when Ry is an amino; Rj is halogen and R, R, and Rs are H;
(iv)  when R, is N=N and R; is O; R; is bound to R, to form a
15  heterocyclic ring;
(v) when R4 is N=N and R is O; R4 is bound to Rs to form a
heterocyclic ring; and
(vi)  atleast one of Ry, Ry, R3, R4, and Rs is halogen unless R; and
Ry; R; and R3; R4 and Rs; or R3 and Ry are fused to form a carbon-based, naphthalene
20  ring with the benzene ring;

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

In another embodiment, the compound is of formula Ia:

R 1
Q T .
_N
R S
’ I \<R
0 8
R,  Rs
Ia



10 (CH2)2SCH3, and (CH2)2NHBOC; R8 is selected fromthe gr OEB go.@ﬁﬁ'sti ng of
n- propyl, iso-propyl, iso-butyl, n-butyl, t-butyl, substi E yl,

opt i onal WO 83H366G0t ut ed hexyl, optionally substituted hepb§T/USENI8IBal kyl ,
CH2 cycl oal kyl, CH(l ower al kyl)-2-furan, CH(lower alkyl)-4- nethoxyphenyl,
CH(l ower al kyl) phenyl, CH(OH)-4-SCH3-phenyl, and (CH2)2-S- 15 | ower al kyl;

TisO OHH RO or -",Il, -rk RO RO and R10 are H, or 20 RO is H and R10
i s sel ected Wwhasit he group consisting of |ower alkyl, |ower alkenyl,
met hyl - substituted al kenyl, |ower al kynyl, CF3 cycl oal kyl, substituted

phenyl , 1- napht hyR: isgalscieffonpthe guoun iwsistngof Idrhqi&ean@n D are

independently sel |l o | kyl, | ower
al kenyl , phenyl, isesgISCthlre?u oéxﬁ@e%ﬁ-&{hoco%&@gﬁ@) na‘p %mﬁérel n: (i) when
R5 is a net hoxy, RQlSISSlebchﬁgﬁntMI‘ngL@lconEﬁtm@OKHBﬂdhﬁl@ghb (ii) when RS is a

met hyl ; i s hal R3, and R4 are H iii) when R4 is an am no;
R3 is halogen an dg‘iz?&lﬁﬁgéﬁ“@ ‘IQHSIS‘(“FH/9f g, BInR=dpdaNGNRL i s O;

R2 i's bound to Rl 0
2006 PCT/ US03/ 16508 S%@Wﬁéﬁp’%?ﬁ?s Ry e S R

forma hetedpcyclic ring; (vi) one or nore of Rl to RS is a halogen; (vii)

when R3 is hal og R8 is and and re H_at |east one of RI1,
5 R2, R4, and RS ISﬁBIFCTFﬂ?@Hﬁﬂ’E\SWWC%ﬁéW%fQﬂSOWSI@bﬂnlowall@nﬂuty| and T

:ofla; fr:_a(?euf1 |t C%PIH?{ égggp@t Rél E?Zty,l’%ﬁg%tggﬁﬁlbtggzﬂ SCIEZO(%’ elé alkgé’ %ﬁﬁ%ﬁ ug ™ her eof .
I n a furltOher(GHouSdiHpand (GHg,NIOBOCUNd i s of for rrul al: R R 0R6
Ry is selected from the group consisting of n-propyl, iso-propyl, iso-butyl,
n-butyl, t-butyl, substituted butyl, optionally 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-SCHj3-phenyl, and (CHj),-S-
15  lower alkyl;
Tis

OH o)
J,J( Rg or .J‘JI\
H

R1o

Ry and Ry are H; or
20 Ry is H and Ry is selected from the group consisting of lower alkyl, lower
alkenyl, methyl-substituted alkenyl, lower alkynyl, CFs, cycloalkyl, substituted
phenyl, 1-naphthyl, and CH;CH,-1,3-dioxolane; or
Ro and R are independently selected from the group consisting of lower
alkyl, lower alkenyl, phenyl, 4-substituted-phenyl, and 1-naphthyl;
25 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 R4 are H;
(1ii)  when Ry is an amino; R; is halogen and Ry, Ry, and Rs are H;
(iv)  when R, is N=N and R, is O; R; is bound to R, to form a

30  heterocyclic ring;



RB3SNx Il RTRB 0R4A R 10 1 wherein: Rl i s sel ectgd pEgofpg he group
consived bngsedo H, hal ogen, and O0; R2 is selected from t&gg&rou consi sting
of H halogen, and N=N;, R3 is selected fromthe grou% ?/é §1g of H and
hal ogen; 15 R4 is selected fromthe group consisting of H, hal ogen, am no,
and N=N, R5 is selected fromthe group consi sting of H, hal ogen, nethoxy,
nmethyl, and O; or gé Rﬁe R4 and R5 are fused to form a carbon-based,
unsaturated ring; v whenRe &% NaNrand Mistin @; Hu duporodns Rsta fogmaf H, | ower

al kyl , |Héwdscy%hl§ﬁﬁ¥ 3 20 phenyl - 2-propyn-1-yl, benzyl, substituted
benzyl, CH2 cycl oa kyl CH2- 2-furan, (CH2)2SCH3, and (CHZ)2NHBOC; R7 is
sel ected from the (qr)ouporwmrsnmtlolﬁ@h@cﬁ Rilis 4 BaBgerl Kyl , and cycloal kyl; R8
i s select ed from t~(he grou con3| sting of benzyl and subst it ut ed benzyl T
is OHO | RO or VI phenRpwsdajoggnRosbundesd Rren&Rd) &R1H, arleaddon®bf ﬁ? is

H and RJ;Q Rs, #aIreGE 86k IfIrQ{’d' the group consisting of |ower al kyl, | ower
al kenyl, nethyl -substituted al kenyl, CF3, |ower alkynyl, cycl oaI kyI

subst i tuted phenyViii)1-wiaphR hislhalcasn, 1GHB Gt/ dnBTdE Q%) 30 Gas e 6250 5§C
2016 V\QHQQ 15036 PCT/ US03/ 18198 R9 and R10 are |ndependen y Se BCt
fromthe group Tohsi st ng of lower alkyl, lower alkenyl, phenyl,
4- subst o} WpB&MMRENYdall %eéi-, ﬂabﬁ@%gé e RS is a methoxy;
R2 is hal ogen and R1, Y P Hﬁé{abﬁ}’i‘fé ﬁ}edrgte Or(ﬂr?)drug%hereo‘rf

In a further embodlment the compound is of formula I:

R, Ry
o 'Ts T
Il
N
Ra S
: R><R
0 7 8
Rs Rs
10 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;
Rj is selected from the group consisting of H and halogen;
15 Ry 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; or '
R and R; or R4 and R are fused to form a carbon-based, unsaturated ring;
Rg is selected from the group consisting of H, lower alkyl, lower alkenyl, 3-
20 phenyl-2-propyn-1-yl, benzyl, substituted benzyl, CH, cycloalkyl, CH,-2-furan,
(CH3),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

PEPE

25 Ryo H



5 (1i) when R5 is a nethyl; RL is halogen and R2, R3, and R4 are H, (iii)
when R4 is an amno; R3 is halogen and Rl, R2, and R5 are Pi péd \mswhen R2
is NENand RLis 0; R2is bound to RL to forma heterocyclic ring; (v)
when R4 is NeENand R5 is O; R4 is bound to R5 to forma 10 heterocyclic
ring; and (vi) one or nore of RL to R5 is a halogen; or a pharmaceutically
acceptable salt, netabolite, hydrate, or prodrug thereof. |In yet another
enbodi ment, the conpound is of fornmula Ib: R RR, OR6 R3S N-/T R 8Bu
R4 RS Ib 15 wherein: Rl is selected fromthe group consisting of H,

hal ogen, and O; I&M%lela&:ﬂe@rfromthe group consi sting of H hal ogen, and
N=N;, R3 is sel ect gons stin m ne, uorine, and
iodine; R4 is se Iﬁé%mfﬁ ?‘%eé{g ouB”h%ﬁTsougtCPﬂsg’jStB]fgqfl ‘H%Flacu@'éﬁowﬁfn no, and
NEN, 20 R5 iatkengl, aﬁ@d-sﬁbm&&au@hﬂuammemm1 nyalbﬂk?la's@&ﬁﬁmcrmt hoxy,
met hyl, and O; is selected fromthe group consisting of H, |ower alkyl,

| over al ken;ﬂhenﬁJ‘Bmlﬁpﬂ e By Ha-1.3pfioxplangsyr, substituted benzyl, CH2
cycl oal kyl, CH2-2-furan, (CH2)2SCH3, and (CH2)2NHBOC, 25 R7 is sel ect ed
fromthe group consisting of H, |ower alkyl, and cycloalkyl; 8 1 5 DEC
2006 WD 03/103660 PCT/US03/18198 Tis OHO Rs or Ro H RO and R o are
H or ROis Hand R10 is selected fromthe group consisting of |ower alkyl,
| ower 5 al kenyl, nethyl-substituted al kenyl, CF3, |ower alkynyl,

cycl oal kyl, substituted phenyl, 1-naphthyl, and CH2CH2- 1, 3-di oxol ane; or

7a



RO and R10 are independently selected fromthe group consi % g[tg | ower
al kyl, lower al kenyl, phenyl, 4-substituted-phenyl, and 19

wher ei n: WQW’(q3760When R5 is a methoxy; R2 is hal ogen and ?ﬁT/Uﬁ??/lsbﬁ}?d R4 are
H  (ii) when R5 is a nmethyl; Rl is halogen and R2, R3, and R4 are H;

(iii) when R4 is an am no; R3 is hal ogen and R1, R2, and R5 are H, (iv)
when R2 or RA is NN, RL or RS is O and R2 or R4 is bound to R or R5 to

forma heterocyc !R*gfé.ndi !Rn(gare dinlenily sélogtedfrofiihe glip Bndigingofilewer hal ogen;
or a pharmaceuti call ](;J@g able salt, netabolite, hydrate, or prodrug

thereof. I alkal, ﬂW@ emedrsubstitwedcpliepyl el i gapithYlormula 1: R R O s
<T R3111'NS OR7R8 RA R5 1 wherein: 20 Rl is selected fromthe
group consisting (WCILP hal ogen, and 0; R2 is selected fromthe group

consisting of H haloggn, ai@EnN a nfsthdxy; R@is&ﬁl@dnﬁﬁd)lﬂtm;emgihuﬁeH
consi sting of H and halogen; R4 is selected fromt roup consisting of H,
hal ogen, Sani no, and N€R) Revhes Rsds amethylfRomb filI‘PéeIQﬁfU%Z SonddRq a1 Hsr 1,

hal ogen, net hoxy, net 3/, 66R
PCT/ US03/ 18198 R6 i s %q ectq@% Jﬁomg‘%%‘@m&g co(r%g?gﬁ‘r};@’ﬁ aﬁ:ﬁ)ﬁfomer al kyl ,

| ower al kenyl, 3- phenqi)- ZWerMnsNhNadd,Rler&ﬁz,lsBmhﬁlttotRJttetﬂorbemzyl CH2
cycl oal kyl CHZ 2-furan, (CH2)2SCH3, and (CH2)2NHBOC, R7 is sel ect ed from
t he group c@ﬁ’@F@VPlﬁ@n’é&: | ower al kyl and cycloal kyl; 5 R8 |s sel ect ed from

the group consisting \E s L
cycl oal kyl, CH(I ower 3{'1( %}%ﬁ rlétlrﬁ:l?‘h os\Allgr a klyF?ﬁrfa met hoxyp enyI
10  heterocyclic ring; and
(vi)  one or more of R; to Rs is a halogen;
or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof.

In yet another embodiment, the compound is of formula Ib:

Rz 1
R
o T
—N
R3 ISI
S
o R Bu
Rs Rs
Ib

15  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;

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

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

20 ' Rs is selected from the group consisting of H, halogen, methoxy, methyl, and
O;

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,),SCHj, and (CH;),NHBOC;

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



CH(l ower al kyl) phenyl, and CH(OH)-4- SCH3-phenyl; T is O—l. 2% R10 10
RO and R10 are H or RO is Hand Rio is selected fromthe 3%& nsi sti ng
of | ower YHP R3/1036G60ower al kenyl, nethyl -substituted al kenyPCT/USRIB1% kynyl ,
CF3, cycloal kyl, substituted phenyl, 1-naphthyl, and CH2CH2-1, 3-di oxol ane;
or 15 R9 and R10 are independently selected fromthe group consisting of

| ower al kyl, | ower al kenyl, phenyl, 4-substituted-phenyl, and 1-naphthyl;
wherein: (i) wh@nisR5 is a nethoxy; R2 is halogen and RI, R3, and R4 are H,
(ii) when R5 is a nethyl; R is halogen and R2, R3, and R4 are H, 20 (iii)
when R4 is an amno;, R3 is hal ogegypnd Rl, R and RS are H, (iv) when R2
is N=ENand Rl is 0; R2 is bound t Rh to fordqha heterocyclic ring; and (v)
when R4 is NEN and R5 is O; R4 j oushdofoﬁgtt forma heterocyclic ring;
and 25 (vi) one or nore of R to R5Ris a hal ogen; or a pharnaceutically
acceptable salt, netabolite, hydrate, or prodrug thereof. 10 15 DEC 2006
WO 03/ 103660 PCTI USO%/ 18198 In yet a further enbodi nent, the conpound is
of formula |: RRERAORARILPI * 'NT / 3 0R7 R8 R4 R5 | wherein: Rl is

relect o 1 om 18,0 BIBSOTR kBl Ho AL PRERNAISH BcPalf el oot o
5  alkenyl, methyl-substituted alkenyl, CF3, lower alkynyl, cycloalkyl, substituted
phenyl, 1-naphthyl, and CH,CH,-1,3-dioxolane; or
Rg and R are independently selected from the group consisting of lower
alkyl, lower alkenyl, phenyl, 4-substituted-phenyl, and 1-naphthyl;
wherein:
10 ® when Rs is a methoxy; R, is halogen and R;, R3, and R4 are H;
(i1))  when Rs is a methyl; R, is halogen and R,, R3, and R4 are H;
(i)  when Ry is an amino; Rj is halogen and Ry, Ry, and Rs are H;
(iv)  when R, or R4 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
T
R S~
s el
0] 7 8
Re  Rs
1
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;

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

Ry 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
25 O



R3 is selected fromthe group consisting of H and hal ogen; R4 is selected
fromthe group consisting of H hal ogen, am no, and N=N, R§ BEGZMct ed
fromthe‘g‘?@rﬁ}?:‘ﬁ‘@nsi sting of H, hal ogen, nethoxy, nethyl K PEGHESO3)81980 or R1
and R2; 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 consisting of H lower allcyl, |ower alkenyl, 3-

phenyl - 2- propyn- IR\t sel@REEHbm thY! ?@(jggwﬁs@ﬂ%%&r}vhqw&lﬂqwammgﬂﬂ, 3-
CH2- 2-furan, 15 (CHR)2SCH3, and 2) 2NHBOC; R7 i's sel'ected fromthe group
consi sting ohenyl-2-prapyn-atykyhenzdnspbeyjivted bersyl; CHReydleallsd) €Hs-ddufanom t he

group consi Sk cygl enyl, substituted phenyl, benzyl,
substi t ut edigg;pg%/ﬁh ? @?@ﬁ%‘%@?’, CH(l ower al kyl)-2-furan, CH(I ower
al kyl ) - 4- met hoxy goggydlectédrboviiie grufs ¥bisighgdf lowantkyChb ) cidli§TH3- 20

phenyl; or R7 and R8 are fused to forma saturated carbon-based ring; T is

O H 25 wherei n: Riis selectgitomabe growpcomsistinged oy geatkspizny soisstitytyd when R5
.  hosy . DS LS e
oty - e Pt G SRUGHEL ARy Rl a ¥t Yol bl et 2 2

R3 i s hal ogeH@erRlkylhensl) andREHAOH) 4 SCHi-phervhien R2 is N=N and Rl is O;
R2 is bound to RL to forma 5 heterocyclic ring; (v) when R4 is N=N and R5

is 0 R4 is bound Bo R5 to forma het erocyclic ring; (vi) when each of R1,
R2, R4, R5, and R6 is H R3 is halqgen, and R is H then R8is C5to C8
rim
n

al kyl or R7 and R8 are fused to fo sat ur afjed car bon-based 10 ring;
(vii) when each of R3, R4, R5, TR d RlL and R2 are fused to

form a carbon-based napht hal ene ringRithen R8 is selected fromthe group
10

Ry and Ryg are H; or
Ry is H and Ry is selected from the group consisting of lower alkyl, lower
alkenyl, methyl-substituted alkenyl, lower alkynyl, CF3, cycloalkyl, substituted
phenyl, 1-naphthyl, and CH,CH,-1,3-dioxolane; or
15 Rg and R are independently selected from the group consisting of lower
alkyl, lower alkenyl, phenyl, 4-substituted-phenyl, and 1-naphthyl;
wherein:
@) when R; is a methoxy; R; is halogen and R, R3, and R4 are H;
(ii)  when Rs is a methyl; R; is halogen and Ry, R3, and R4 are H;
20 (iii)  when R4 is an amino; Rj; is halogen and R;, Ry, and Rs are H;
(iv) whenR;is N=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
25 (vi)  one or more of R to Rs is a halogen;

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

10



consisting of |ower alkyl, cycloal kyl, phenyl, substitut edaﬁqgggﬁbqﬁ benzyl ,
substituted benzyl, CH2 cycl oal kyl, CH(I ower al kyl)-2- fudl ower

al kyl ) - 4WR0HER¢henyl ; 15 CH(| ower al kyl) phenyl, and  PCI/US03/18198
CH( OH) - 4- SCH3- phenyl ; (viii) when each of Rl1, R2, R4, R5, and R6 is H and
R3 is halogen, then R7 and R8 are not both CHs; and (ix) at |east one of
Rl, R2, R3, R4, and R5 is halogen unless Rl and R2; R2 and R3; R4 and R5;
or R3 and R4 are Thysed filrthet emBddEnRAt, Biytomaﬂdxsrmbﬁmwne 20 ring with
the benzene ring; or a pharnmaceutically acceptable salt, netabolite,
hydrate, or prodrug thereof. |n af®thefMenbedi nment, the conmpound is of
fornula I: R R OR6 11 1 R S NT 3 /~OO 7 RB R4 R5 1 wherein: 25 R1
is selected fromthe group consg ' gen, and 0; R2 is selected
fromthe group consisting of H, and R3 is selected fromthe
group consi sting of H and hal ogen; s s@l ecl ed 8fromthe group consi sting
of H, hal ogen, am no, and N=N; 12R6) 5 PEC 2006 WD 03/ 103660

PCT/ US03/ 18198 R5 is selected fromthe group consisting of H hal ogen,

met hoxy, nethyl, and O0; or RlL and R2; R and R3; R4 and R5; or R3 and R4
are fused to forma carbon- 5 based, naphthalene ring with the benzene
ring; R6 is ¥¥Bted fromthe group consisting of |ower alkyl, Iovver

al kenyl , 3- phen P =1 ot i
cycl oal kyl , gékléfgﬁagg?&hz%ggﬁﬁg%ééﬁﬁtl%’%@ ;ﬂa;éand R8 are fused
to forma sat ur atleﬁssdeaemflbma groupgonsidithglofi I3, Hatdgen, dnBN-eX;H

Rj 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

10 or
R; and Ry; R; and R3; R4 and Rs; or R3 and R4 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,
15  (CH),SCHj3, and (CH,),NHBOC;
Rj7 is selected from the group consisting of H, lower alkyl, and cycloalkyl;
Rs 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-SCHj5-
20 phenyl;
or
R7 and Rg are fused to form a saturated carbon-based ring;
Tis
O

A

25 wherein:

11



R10 ~~-~~ R9 and R10 are H or RO is Hand R10 is selectgg @EQM group
consisting of |lower alkyl, lower alkenyl, nethyl-substitute |,

| oner al MEARYI103¢40c| oal kyl , substituted 15 phenyl, 1- napht?ﬁ}T’US@ﬂé”s
CH2CH2- 1, 3- di oxol ane; or R9 and R10 are independently selected fromthe
group consisting of lower alkyl, |ower alkenyl, phenyl,

4- substi tut ed- phenyl, and 1-naphthyl; wherein: (i) when R5 is a nethoxy;
R2 is halogen and R, ({3, aiénfR4 1§ﬁﬁ1etﬂioxy2ﬁ2{slha)og%ﬂalﬁtiﬁ$ Rﬁarﬁinﬁﬁﬂ&)ﬂ Rl is
hal ogen and R2, RS, and R4 are H (iii) when R4 is an_am no; i s_ hal ogen
and R, R2, and R5 ariH; whiep Rsvia eyl B lﬁﬂamoamarrlez,éisoand@ 3¢ Fhound to
thoforma heteroc GhicC _ri n 5 IS
bound to R5 to forma ]25 heI% %éég%#hﬁf%&%ﬂa?(éy:%§ e él%@ grﬁe%of R,

R2, R3, R4, and RS is (gl ogaienR3lieBsNRIndads 0K, 1560Laialdoli(3to Réneand R5; or
R3 and R4 are fused to form a carbon-based, naphthalene ring wth the
benzene i ngetemcyelipnegmaceutical |y accept abI e salt, netabolite, hydrate,

or prodrug thereof. g)no %Bﬁ%ﬁgfhﬁNé@HIQ Pedﬁngg‘@ty$%éﬁy§ . In yet

a further enbodi nent, e co i s selec rom oup consi sting of
2- brono- N-[ h&&oo&&lcﬁng hydr oxynet hyl ) 2- net hyl butyl ] benzenesul f onam de,
3-bronmo-N-[(1 S, 2S)-1-(hydroxynethyl)-2- rret hyl but yl benze esulf Gpgm de,

2 gm 8:8 ﬁ[(l S, 2S)-@iXh y«rfheaﬁ?#%a@ 1> RoRe Resdnid Rag§ ham de,
{1{%3‘? %% 1}C£)H)y g allvl elg)%% are fuse ofg ﬁlsaturated ﬁalrbon -based

met hyl but yl enzoxa onam or o- uoro-N-[ (1 S,
2S)-1- (oydeimgynet hyl ) - 2- met hyl but yl ] benzenesul f onam de, 5- chI oro N-[ (1S,

g-S)c;ﬂl;)r E)PKE{ (())iémat hy! )(;Iiz) nevslbe%legéh %’11&3-’ ﬁ,rﬁ;[ tf{%x%deﬂzﬁlilf cf 2 are
25).~ 1 (v dr Qe Ruth 3 GarbBi-BSef hithalbne i) MeATIAE BAEEd ﬁeﬁml@l group
25) - 1- ( hydr osysistrpydfleRematyiydyoloaiiy], pbamd nebstitited pireuid, bedzh sitfstitedo- N-
1S, 2S)-1-(h b | f d
A uor o) N- [b%li%’ r&ﬂ!S?Y"i %‘ﬁ%&éﬂe Mﬂgﬁ; gfl‘ B ?Sfi’t%g/?l%@nmz@g@w%ﬂﬂm de,
uor ﬁ?ﬁ”ﬂ%@ﬂ eglpygﬁ@@m@mmg ﬁ E{gérg,yl but yl ] benzenesul f onam de,
55

o

roXynet hyl') - 2- math | but apht hal ene- 1- sul f onam de,
1 S 28) (viii) when each of 1» Ra, and R¢ is H and R3 is halogen,

4-f 1
2-fl
N-[(1S
N[ (
then R; and Ry are not both CHj; and
(ix)  atleast one of Ry, Ry, R3, R4, and Rs is halogen unless R} and
R;; R, and Ra; R4 and Rs; or R and Ry are fused to form a carbon-based, naphthalene
20 ring with the benzene ring;
or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof.

In another embodiment, the compound is of formula I:

R R
2 1 }Ts
I T
—N
R S
3 > R7<R
0 7 8
Rs Rs
I
wherein:
25 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;

R, is selected from the group consisting of H, halogen, amino, and N=N;
12



15 (hydroxynet hyl)-2-methyl butyl] naphthal ene- 2-sul f onam Ob35 DEC 2“‘6

3-am no-4-chloro-N [ (1

S, 2S) - 1- Y8 ¥R¢Pet hyl ) - 2- net hyl but yl ] benzenesul f onami de, PQL/UB0B/18198

S) - 1- benzyl - 2- hydroxyet hyl ] - 4-bronmo benzenesul fonam de, 4-brono-N-[(1

S) - 1-cycl ohexyl - 2- hydroxyet hyl] benzenesul fonam de, 4-brono-N- [(1

R) - 2- hydroxy- | -(4- hydroxyphenyl)ethyl] benzenesul fonam de, 4-bronmo-N[(1
S) - 1- (hydr oxynet IRglig sedectetDfromtthey grhoup ¥bilsidtimp o€ b halofe) amstietiy, methyl, and
4-bronmo- N-[ (1S) - 2- hydroxy-1 -(1Hindol-2- ylnethyl)ethyl]

benzenesul f 6hianm de, 4-brono-2,5-difluoro-N-[(1 S, 2S)-1-

(hydroxymet iyl - 2- et hyl but yl ] benzenesul f onam de, 2, 5-di bromo-N-[ (1S, 25)-1-
(hydr oxymnet hyl ) - 2- net hyl but yl ] benzenesul f onam de, 3, 4-di bronmo-N-[ (1

S, 25)-1- (hydr oxRrehtiR,) R2ameR ) Rlant Rs] dreRyzaddtdré fusadtolform a carbon-
2,3-dichloro-N-[(1.§ 25 -1 25 )

(hydroxy?ret %9‘1" éﬁl}@%ﬁf{eﬁﬁ}gﬂ‘f}b@ﬁﬁ’%@wmgham de, 3,4-dichloro-N[(1

S, 2S)-1- (hydrox t .

> 4 birichioro BII\{E‘%% _ELB{J:S&teZdZ?HE‘ﬁ thY bidtp Yo REME S P vt BBRTHH6r alkenyl, 3

( hy dr oxynet plegH2-prepyryl ylitbehiienwbstiteted (benzyd rCidecycloalkyl, CH,-2-furan,

4-b -2,5-djfl - N <
1-( L;glr)oxynéehg/k#e O ké;@zgﬁﬁq%énzenesul fonam de, 3,4-dichloro-N[(1

S)-1- (hydr OXYWEtm)éh R%a?é?ﬁﬁé’d 18Ry hlsafaeneeOesid-baBa Fhge.
2,4,6-trichloro-N [(1°S

(hydroxWret hyl ) - Z-iset hyl propyl ] benzenesul f onam de, 3,4-dibrono-N-[(1 S)-1-
(hydr oxynet hyl ) - di et hyl pr ﬁyl ] benzenesul f onam de, 3, 4-dichloro-N[(1
S)-1- (hydroxynet hyl)-2, 2-di meyhyl propyl ] genzenesul f onam de,

1 S) 1 1@%@3/&0366 0 5 DEC 2906 PCT[US03/18198

di ro

21
met
2,4,5-trichloro-N
(hydr oxynet hyl ) - 2, i met hyl ] benzenesid f onam de,

2,4,6-trichloro-N-[(1S)-1-

(hydr oxynet hyl ) - 2, 2- di met hyl propyl ] benzenesul f onanm de,

4-brono- N-[ (1R, 2Ry~ aiad R;hx@rdxy et hyl ) - 2- met hyl but yl | benzenesul f onani de,
4-brono-N-[(1S) - 1- droxynet hyl ) -1, 2- di net hyl pr aopyl benzenesulfonam de,
4-brono-N-[1 5 (Reds B‘i@‘ﬁ‘é’flh% 561621:6& ther2spNR fonsisHRR ABlower alcklxlepeer

4- br ono- N- 2 onami de,
4-chl oro- N! H‘%ﬁ?ﬁ%‘ %y%@@%@%ﬂ%rp){%ﬁzrdjﬁ&gt bﬁ?})%mf)n’ésgﬁggg{egul f onam de,
4-chl or ®5N- pheny, Ihgpiﬂloyiymﬂ@iﬁiQHﬁl Priowdlpreopy| | benzenesul f onam de,
4-chloro-N-[ (1S, 2R) - 1-_ (hydr xy hy| butyl] benzenesul f onan de,
N-al |yl -4-chl or o-&Q—angl(Riﬂo geryepen (ﬁ?‘ﬁ?tﬁé;gﬁ@ttk?/%w? Cﬁ%%lﬁfﬂ i‘5’/‘!"]“

b | f : hl N[(1
Segé)en(lasghygp%?ynetﬁ“u%ﬁl{y%p%rm}?’ln‘f/)tr)‘gdl}t “hcﬁ% gnesu?’fn)aﬂﬁltm9 C)r'?ert [ E)ut yl 2- {

[ (4-chl orophenyl )w}mﬂmnnyl] [(1 S, 25)- 1- (hydroxynet hyl ) - 2- met hyl but yI ]
t hyl bamat € hI 1
S~ 1 (hydr oxyrmet yl - A0rmet FHBACYP TS5 s TP BT AE R -7 and R are
4-chl or ggN- (cycl obut ylrpt hyfenM i lnﬁtl?yiﬁ)Rllm(thbgél?MdTRLﬁ%[ MR By but yl ]

(iii)  when Ry is an amino; Rj is halogen and R, Ry, and Rs are H;

(iv) whenR;is N=N and R, is O; R; is bound to R; to form a

2_
yl
[ (
2-
[ (

heterocyclic ring;
v) when Ry is N=N and Rs is O; R4 is bound to Rs to form a
25  heterocyclic ring; and '
(vi)  atleast one of Ry, Ry, R3, R4, and R; is halogen uniess R; and
Ry; R and Ri; R4 and Rs; or R; and Ry are fused to form ;1 carbon-based, naphthalene
ring with the benzene ring;

or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof.
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benzenesul f onam de, 4-chl oro-N- (3, 4-di net hoxybenzyl)-N-[(1 ? C)
(hydr oxynet hyl ) - 2- met hyl but yl ] benzenesul f onam de, 0 2006

4- chl or oY PF1086f0y | et hyl ) - N- [ (1S, 2S) - 1- (hydr oxynet hyl ) - PCHESI3A8KSt y| |
benzenesul f onam de, 4-chloro-N [(1

S, 2S)-1- (hydroxynet hyl )-2-met hyl butyl ]-N-[2 20

(met hyl t hi o) et hyl ] benzenesul fonam de, 4-chloro-N[(1

S, 25) - 1- (hydr oxyngyévd further di@éd%&ﬁtmkkoﬁifﬁﬁlﬁb@ﬂ)éét@d eBrPth¥ BYdub

benzenesul f onam de; 4-chloro

( hydr oxynet hynS)IStIZLg(OifmmWﬂﬂ@L B)-1thysisoxsmeshdAesul f onani de, 4-chl oro- N

1 3 20 SRR ok PSS A o o

4-chl or o- N- [nfeth @Eexﬁe@ésmfbndnnﬁ@)m&ﬁ&b”ﬁi[@ﬂ PR yhy drbﬁﬁﬂ&ﬁﬂ Lfonami de,
4-chloro-N-[ (1S, 2-ethyl - 1-(hydroxynet 4- et hyl pent

benzenesdl f mﬁhﬁlh@yl]her@hn@nkfomléq, 4@}29})0 I‘i-[{](seq%)*&@ ?W?tgﬂ "et hyl pentyl ]
bencencsul | £33 3Rl MBS T )

(hydroxymet derméyrﬁahﬁ)LQ rﬁctﬁylbwl]b&meuéshltbmlﬂeeSSUIhIBﬂﬁHF’[(LE 28¥1chl oro-N 30
[ (1S, 2R) - 1- (hydr oxynet h % 184 nmet hoxyphenyl ) pentyl ] benzenesul f onam de,
4- chl or o- N{ydroxymethyl)- (rﬁiﬁh}’ wyHet-mgthoxsbeszepspnlfenamifle, ZesidereaNd(onani de,

e, N BB BT IR YU o 5

2 3 L B ek ol o 0 N
CCE 5, 2R - LIy S bk e g Ny poTanee e sun g e A o o- N

15S5295-1 | hi N
S (15 28 - o b 2 B BB e e B S 2 e,
4- chl oro- N(hjc&o@rﬁéfhyllfzélhgtﬂylbmytilblartmhésuﬂ?emmﬂy Nq{N8, PSpénzenesul f onam de,
ﬁeﬁg L(r)uragul ?F lﬁg’ne%gxl&%rra?teylﬁﬂyyheapﬁa? e-bs lg%ﬁgﬁ# ﬂ" (15]23) 1-

hyd L, G0am, & i 1
S 2 - 2 o S o L DR s miolt AR
chl or o- N- [ ( 16,S229)- Ik¢tidyakyoneshyix Dryiefhy2ayldhemeerteghlfortapiide, Def(i 8hédehtydRani de,

e O bt b R Bk, 4 28RN [ A8) A dyctohexyt-2-
S, 2R) - 1- (hY?,?a%ébkg%m?bfblnz%nés‘hiﬂ&B&H% DREHEN-(PREDAbERAIZCEESUI f onani de,

4- br omo- N- | met hyl oct enzenesul f onam de,

, (‘hydr oxy
4- br onp- N- [ (hyd®xgphengl)ethiil] IbeMenexu&édamWnﬁbhynq Nﬁlfl(ll’a) helelyoxymmethyl)-3-
et hosy aenyPo g ey isBH P o A L S ARy K8 2t 1 -
yimethyl)ethyl] benzenesulfonamide, 4-bromo-2,5-difluoro-N-[(185,28)-1-
(hydroxymethyl-2-methylbutyl]benzenesulfonamide, 2,5-dibromo-N-[(1S,2S)-1-
~ (hydroxymethyl)-2-methylbutyl]benzenesulfonamide, 3,4-dibromio-N-[(1S,28)-1-
(hydroxymethyl)-2-methylbutyl]benzenesulfonamide, 2,3-dichloro-N-[(18S,2S)-1-

25  (hydroxymethyl)-2-methylbutyl]benzenesulfonamide, 3,4-dichloro-N-[(1S,2S)-1-
(hydroxymethyl)—2-methylbu‘tyl]benzenesulfonamide, 2,4,5-trichloro-N-[(1S,25)-1-
(hydroxymethyl)-2-methylbutyl]benzenesulfonamide, 4-bromo-2,5-difluoro-N-[(1S)-
1-(hydroxymethyl)-2-methylpropyl]benzenesulfonamide, 3,4-dichloro-N-[(1S)-1-

(hydroxymethyl)-2-methylpropyl]benzenesulfonamide, 2,4,6-trichloro-N-[(1S)-1-

30 (hydroxymethyl)-2-methylpropyl|benzenesulfonamide, 3,4-dibromo-N-[(1S)-1-
(hydroxymethyl)-2,2-dimethylpropyl]benzenesulfonamide, 3,4-dichloro-N-[(1S)-1-
(hydroxymethyl)-2,2-dimethylpropyl]benzenesulfonamide, 2,4,5-trichloro-N-{(1S)-1-
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(hydroxynet hyl )octyl] benzenesul fonam de, 4-brono-N-[(1 .

S, 2S) - 1- (hydroxynet hyl ) - 2-nmet hyl pentyl] benzenesul f onam (9e5 DEC 2806

4- br ono- NEQ 03(H3668) - 2- et hyl -1 - (hydroxynethyl) pentyl] benPEHESWBH8an de,
4-bromo-N-[ (1S, 2R)-1 20 (hydroxynet hyl)-4- et hyl - 2- propyl pentyl ]

benzenesul fonam de, 4-brono-N- [(1 S, 2R)-1-(hydroxynet hyl)-2-propyl octyl]
benzenesul fonam de, 4-bromo-N- [(1 S, 2S5)-1-(hydroxynet hyl)-2-methyl heptyl]

b |1 einyrand tyl
bz enesul T Oy e eyt T 1 B DIty bt oyl
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S)-1- net hyI propyl | - 4- pente benzenesul f onam de, 4- brorm N{(1
S) - 2- et hyl - benzen Bapide, t{JPS) Nlﬁ(h%gﬁlrllﬁ?%ﬂl’r?{mﬁﬂi}b’l}fﬁu}ﬂbenzenesuI f onani de,

N-{(1S,

(hi/fﬂOXé? %ﬁl[l%]héé& %ﬂﬁgg—gﬂﬁfghﬁw%’%yé %rso&( raethylkutygrorm N { (1
S) - 2- hydr ox%cx&mmmfoﬁaﬁmel 4~'&h}on®Nh{/dls 2AS)-1- [k:{rclo;&)m)a(hyﬁtdxy)rmthﬂy-lz} -3 20
but enyl } benzenesul f onam d

4-br on- N- { meamSieyty beRzapeselfonaride  phlorq 1€ S)2-hydroxy-1-[(19)-1-
methyl -1 - Pr oReRYibrpin bbt Bvedzeledibh R RRY A Lnidr /1L @By binyRRRGENR 2y f onam de,

methylpropyl] heptyl} benzenesulfonamide, 4-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-
25  methylpropyl] hexyl}benzenesulfonamide, 4-chloro-N-{(1S)-2-hydroxy-3-methyl-1-
[(1S)-1-methylpropyl]butyl } benzenesulfonamide, 4-chloro-N-{(1S,2S)-1-[hydroxy(2-
methylphenyl)methyl]-2-methylbutyl}benzenesulfonamide, 4-chioro-N-{(1S)-2-
hydroxy-3,3-dimethyl-1-[(1S)-1-methylpropyl]butyl} benzenesulfonamide, 4-chloro-
N-{(18)-2-hydroxy-4-methyl-1-[(1S)-1-methylpropyl] pentyl}benzenesulfonamide, 4-
30  chloro-N-{(18)-2-hydroxy-1-[(1S)-1-methylpropyl]-3-butenyl} benzenesulfonamide,
4-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-4-
pentenyl } benzenesulfonamide, 4-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]
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bromo-N- { (1 S)-2-(3-butenyl)-2-hydroxy- | -[(1 S)-1- rretl‘y.l{;gg PXbg - S
hexenyl } benzenesul fonam de, 4-brono-N-((1 S, 2S)-1-{hydroxy]di(1-

napht hyl W@EYH$$60- 2 et hyl but yl ) benzenesul f onani de, PCT/US03/18198
4-chloro-N-[(1S,2S)-1-(1- 25

hydr oxy- | - met hyl et hyl ) - 2- et hyl but yl | benzenesul f onam de, 4-chloro-N{(1
S)-2 hexyl-2-hydroxy-I1-[(1 S)-1-nethyl propyl]octyl}benzenesul fonam de, N

{(195)-2- bywi}banimémfsﬁarﬁxdeg lcﬁbrcﬂ-NU{E(}l\l Byisu1 geathibeoptbny)

-4-chl or obenzénesul f onam de,

S) - 2- hydr ox(hygraxyimpeihyl]- ﬂmmw}bengqr@sgogl(@nn@ yehprepVr {iseds -}

e oot bul DR il iy Fp s n b AR Y SBRE N A TSP
S) - 1- met hy| pr- gl-k=(4; 3p(ﬁ6i£ﬂ24y}) Ahpdiboy-0-[ (&) demethylptapydlbuts, 4- chl oro- N- {
03/ 1hac Phamrealiosad e et Ny ErbE ot e Sl e el R (1
-2 e OB B A A o)

[ bi s( 4- met haspetyaplybidzeresnyfohardidept-bylbtmiNy({()$)28)z BrikyirbfyfAdmiethy]sulfanyl)

1251 50 b T b Sl S

N-{(1S)-2- |
{(15)-2-( ﬁdz eng{é,u%)gn%h@%ﬁ] (h} )rﬁétll%ﬁ)z -rhetiRbhYl) RneRstiforanndeueny! }

-4-chl or obe oro

S, 2S) - 11§ hydhlomde{((IS Mﬂhywxy(MmmhyL)mﬁM]FW| butyl) benzenesul f onam de,
4- fluoro-N

et byt ot hy PR brgg st e O ok RPN L bty

S) - 2- hexyl 1 Lj-octyl}b | f de,
4)“ uor)éyr\p{?n(%‘ﬁg l?leyn%?%eg(sgﬁ?@méeé;@&odﬂ&bw (props)Li-oct yl } benzenesul f onani de

net hyl pr opyI[qycmppawl(hYdrepy)w}lbféh}m@mwtbl&hfmzaeesulﬁonamlde 3-chloro-N-{(18S)-
{(1S) - 2- but

(1S 1 ot Ry RErasy Tk e tvipropyigsreh bumeRs i amamidsd <o Yo UK

{(1S)- 245 hyﬂ?&"@(yﬁ ﬂ(ﬁ%pr %Yﬁyié’rol\l?ﬁ Heptyl ) behtchSulfonaBidey B ehtpyN-buisyL2}
benzenesul f onam d | uor o- 1) 2- hydr oxy-2-isobutyl-4-nethyl-1-[(1
S)-1 15 net ﬂiydrpxbﬂyﬁ(}%bhnwl}m@ﬁaﬂ YherahesyHonaide,3-chlofo-N-{(1S)-2-

S)-2-allyl |

bénzegesﬁl f%ﬁgﬁgg%x%ﬁé? %T@@3%?%%%%8%?}8&?%?&%@%&#%{ E&F\gr opyl ]

gut gl h} . - 4- f{(lﬂ)rzahﬁha}ejneslbdlfmﬁﬁfmqelS)4~mleﬂnglpbep‘5lf-l]b{1tyq}r]]beflzenesulfonamldbe 3- |
19-1 t 3 t

b)enzen)éSlrJlol)‘qG{h]é’ﬁ‘l? 312?(@5) eny Hydrxynd (ﬂ(e_éiylslz{@i)gl {hi/dr o§§[b.ys?2°% ] utenyt]

B i T

[(1 S)-1- metethyippyl]i3- bﬂenylhmntmeydl}"onlamndﬁe ﬁ&:hldré«hhé(riﬁdé hyldrc{x(yil [(1S)-

S)-2-(3-but enylet)nyﬁ)rc?a/y?fﬁ) pgnten lgbenzgnesulfonamlde 3-chloro-N-{(18S)-2-hydroxy-1-
[(1S)-1-methylpropyl]butyl } benzenesulfonamide, 3-chloro-N-{(18,25)-1-[(4-
chlorophenyl)(hydroxy)methyl]-2-methylbutyl} benzenesulfonamide, 3-chloro-N-

25  {(18)-2-hydroxy-4-methyl-1-[(1S)-1-methylpropyl]-3-pentenyl} benzenesulfonamide,
3-chloro-N-{(18,2S)-1-[hydroxy(4-methoxyphenyl)methyl]-2-
methylbutyl}benzenesulfonamide, 3-chloro-N-{(1S)-4-(1,3-dioxan-2-yl)-2-hydroxy-
1-[(1S)-1-methylpropyl]butyl} benzenesulfonamide, 3-chloro-N-{(18)-2-hydroxy-1-
[(1S)-1-methylpropyl]-5-hexenyl}benzenesulfonamide, 3-chloro-N-((15,25)-1-

30  {hydroxy[4-(methylsulfanyl) phenyl]methyl}-2-methylbutyl)benzenesulfonamide, N-
{(18,28)-1-[cyclopentyl(hydroxy) methyl]-2-methylbutyl}-2-
fluorobenzenesulfonamide, 2-fluoro-N-{(1S)-2-hydroxy-1-[(1S)-1-

20



met hyl propyl ] - 5- hexenyl } - 4- f | uor obenzenesul f onam de, N-{(J.ASS écS)zmk [ bi s[ 4-
(di met hyl am no) phenyl] (hydroxy)nmethyl] -2-nethyl butyl 9

f | uor obe N @PEISH0onan de, PCT/US03/18198
4-fluoro-N-((1S, 2S)-1-{hydroxy[di (1-naphthyl)]nethyl}-

2-met hyl but yl ) benzenesul f onami de, 3-chloro-N- { (1 S)-2-hexyl-2-hydroxy- |
-[(1 S)-1- nethylpropyl] octyl } benzenesul fonam de, 3-chloro-N { (1

S) - 2- hydr oxmeﬂhylp[rc(plyl]swﬂ}bemhhsdlﬁommde] MlupmNy{l(h@m Wydrpxy-1-[(18)-1-

b | f d

S~ 1onet hyl prepyiersmilbesbeakass ek shidrera 199 -2 30
hyd 2-

oy b | Ao H@?@eﬁ%%f{ﬁé%m%%%emzéle@f%N {18y 2ydrony-1{18)-1-

S, 29) - 1- [ hy dnethylptigytiehpitenply berizpnegulfetamyitiyy 2 fhdrbdh 1S2S)HF-fanmi de, N {

"5 bEC Sooduchestisy 1 ShakroperBrsrHi O Bttt e S 2D °° 2

3-chl oro- N- {[(4151)110?0]%&91 cl@dkuxgxﬁau 12)2Lrﬁét§}1b&tymimb%b@ﬁyénkaﬁfowmde 2-

benzenesul f onam de,

c hl or opheny|fyong-&¥- t{)@ﬁ)}ét1hmymyfﬁemh?ﬂobm}ynylmefbm]&methsl’o;ledbs ul f onami de,

35 T et ﬁyll\tﬂ kﬁéﬂﬁs‘ﬁ}%ﬂam@gﬂog\f @195}4 FISRRG Yy )ﬁz}]gﬁaﬁ syt

3-chl or o- N- (théthyip® 1] Hd@ymubrbﬁulﬁé&sulfonmde 4-bromo—N 18,28)-1-(1-
met hoxyphenyl )] met hyI - et hyl but Mbenzenesul fonam d [( 1

3-chl or dON {f(YIl@xany-meﬂmwwlb%ynghy Hpenzengsplforamide, rf’ebmm NH@A®)r3penyl | - 1-

[Nf ~:{L( ?S) il- Zﬁ%&gﬁf;r){hxfhyﬁrﬁ@hﬁwh[ (ﬁ%%ﬁgb‘%ﬁ%gn%n&%ﬂgnmmde, 4-bromo-N-

net hyl pr opyl {(1$) anmmydﬁ’o@hl -fn spenﬁanﬁpnbmmm Wbenzededulfonn@idy; 4( 1
S) - 2- hexyl - 2 10 lgdrox c[ S).- 1- et hy I P¥(1]SOCt yl } benzenesul f onam de,

2-f 1 uor o- N- {frameyN-A(15)-2-hy roxy-2—1sobutyl 4—me )-1-methylpropyl]pentyl}

hyd 1- d

21 oro- n Rk SRR KR ] r%fér?'-‘ﬁffhé RIS RCSRE 7

benzeneddl f Qﬁahyldiﬁtyl}l\be{r(zéne‘S)J}f&iaailﬂg' IN 2 Iy aibgy-2 Hlydrox{y(ll-[(IS) 1-

gg % rer}[awlyl pr%%@wug nt enl%/;61 ib%@mﬂégor oben_lzéenesul ?O%T)-dNe{(llng-Ege%hyl-
-2-fl b d

fl uor gngnslrQ)Z ydr oxﬁ?ﬁﬁ}tl &ethlyg& é%, %ﬁﬁ%ﬁzk@ﬁ& uang é\rI]éQnSeszL} ]fgbls

4.5 25 F st rammepnty i ot s
[(1 9)-1- ﬁkz {éﬁ)r% H@B’fﬁ'\z%ﬂpﬁgx‘}«%ﬁzﬁﬁ?&ﬁﬁ% fyine @?ﬁmf 3 N ()(/1

S, 25) - 1280 butenyl} benzenesulfonamlde 4-bromo-N-{(18, 3E) -2- hydroxy 3-methyl-2- T[(1E) 1-

{ hydr oxy[ bi s(4 net hoxypheny 2- met hyI Utl{b ) benzenesul fonam de,

fluoro- N { mathg- Beyapznﬂird r[bfé)-hmﬁwimpm -B-pentenyll bpwsenggulfonamide, 4-

7 SPeDNL Syt S L By AR bhafegipsyl Tonam de. (2
S) - 1- met hy| HeRenyll} behzdir¥gfotanide, -biomereqasmsyul {igdaskyfi¢1-4- chl oro- N-[ (1
S)-1- naphthyl)jmethyl}-2-methylbutyl) benzenesulfonamide, 4-chloro-N-[(1S,28)-1-(1-

25  hydroxy-1-methylethyl)-2-methylbutyl|benzenesulfonamide, 4-chloro-N-{(1S)-2-
hexyl-2-hydroxy-1-[(1S)-1-methylpropyl]octyl} benzenesulfonamide, N-{(1S)-2-
butyl-2-hydroxy-1-[(1S)-1-methylpropyl]hexyl}-4-chlorobenzenesulfonamide, 4-
chloro-N-{(15)-2-hydroxy-2-isobutyl-4-methyl-1-[(1S)-1-
methylpropyl]pentyl } benzenesulfonamide, 4-chloro-N-{(1S,2S)-1-

30  [hydroxy(diphenyl)methyl]-2-methylbutyl} benzenesulfonamide, N-{(1S)-2-allyl-2-
hydroxy-1-[(1S)-1-methylpropyl]-4-pentenyl }-4-chloro benzenesulfonamide, 4-
chloro-N-{(1S)-2-ethyl-2-hydroxy-1-[(1S)-1-methylpropyl]
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cycl ohexyl - 2- hydroxyet hyl ] benzenesul f onam de, 4-chl oro-N- ElS) - 2- hydr oxy- |
25 phenyl et hyl] benzenesul fonam de, 4-chloro-N-[(1S)-1-(h @E?n@%yl )-2-
met hyl pr 8Y9PY10369zenesul f onani de, 4-bronmo-N- [ (1 S)- 1- (hyREHRIIEBHBI ) - 2-
met hyl propyl] benzenesul fonam de, 4-iodo-N-[(1 S, 2S)-1-(hydroxynethyl) - 2-
met hyl butyl ] benzenesul fonam de, and 4-chloro-N[(1 :

S) - 1- (hydroxynet hyl ) -2, 2- di net hyl propyl] benzenesul fonam de; or a

phar maceut i %ainS}sbeaf&@anﬁbﬂa@u@@htcmdwm-@@sg-z- rd¥6t 2hebidpenyl B-mefgtin ug
thereof. 23 6 DEC 2006 WD 03/103660 PCT/US03/18198 |n anot her
embodi nent , [¢18¢lovetbpiprrylls3-huienyld benagnpguifgnpamidg; frghloro-N-((18,2S)-1-

hyd t . ) ' . t abl
e T

i nventi on cahloe®N-{(i18,38)-ordromrB-naghyin2el( L K)o 1 -amtiyd1 -propatyds-[ @Sy 1some  of
t he conpounds can contain one_or nore asynnetric ' centers and can

chiral

AL QA AR A M AL (e A 0 AT X 1A Sl

't : )
Chirar cont ISHISRBAT Abb-sieB e SRTHAIMRGRhA06 Achiggavor T e
S- st er eochef{1$(29)-1-{ ivdsdxypdi€lf-paphithyl) jmiethy] }e 2unietiy | autplinbezenksutfoninide, 4R7 and
R8 are attached j.s t ereochem str Thus, .t he_inventiqn includes
roch ot cattpesNa .2l U PiGosrd prebaleiy -y R s e hetiee.
resol ved, e a@ﬁdrg_q@gggz_l2I_Hex§pgqlggl%txg_rleg'1g)of[er s; as well as other mxtures

| , a

of the Rand S ster oner harnmdceuti cal ly acceptable salts,
hydr at e300 neteslipdpriopei§octeln benzenetnlfgsamiderdefifioroThed (A r2vhydubkyr 1 [ (1iS3-lused
herein to refer to both strai - and br.anched- i 15 saturate

A1 phat i o yRABUBRBE 2gP I Ror A Pore LR RGH G5 | L s BHEH Lt o,
preferably ?(l%)-!ll_%n@ﬂhgfﬁoﬁ}@]'h@ﬂn}-gti@&q}p@dﬁgene'gﬁl%nﬁﬁﬁéé,Qtﬁiﬂr&N—?{’lgglzo SI X

carbon at ons. e term™lower alkyl" is used herein to refer fo straight-
and br anchedydioay-2-iseprapyt ethethyl-p HALS el -mgthylpcapybbutyd} benzsnésalfomamideout one

b i b . .Th "al kepyl &' i d herei i
Straight - addBranEREE RO Ryooy Gratpe KIS ar least one o C
carbon- gar btﬁﬁbtﬁlﬂp@bg]p@ﬂﬁ%@aﬂe@ég@mna&m,w{@lsmtal@il-gmyd_r&@t bpaspions,

preferably two to six carbon_ataonms. The ter?"al_kyrll\%l " 1s used herein to
refer to stmatiApropyid-penigyhetriine bengenesplionagids NMaliShg-dbylieast one

car bon_ o 08 B PR il P ROl BRI
"subst i t ut ed(E)kKshydroxy-a+isbprepengl-3-metled- 1aJ(k§)Riethylmbpyl]-8o al kyl, al kenyl ,
and alkynyl A ettt fngro N 281 Db o This(4-

20  methoxyphenyl)jmethyl}-2-methylbutyl) benzenesulfonamide, 4-fluoro-N-{(1S,3E)-
2-hydroxy-3-methyl-2-[(1E)-1-methyl-1-propenyl]-1-[(1S)-1-methylpropyl]-3-
pentenyl} benzenesulfonamide, N-{(1S)-2-(3-butenyl)-2-hydroxy-1-[(15)-1-
methylpropyl]-5-hexenyl }-4-fluorobenzenesulfonamide, N-{(185,2S)-1-[bis[4-
(dimethylamino)phenyl] (hydroxy)methyl}-2-methylbutyl}-4-

25  fluorobenzenesulfonamide, 4-fluoro-N-((18,2S)-1-{hydroxy[di(1-naphthyl)jmethyl}-
2-methylbutyl)benzenesulfonamide, 3-chloro-N-{(1S)-2-hexyl-2-hydroxy-1-[(1S)-1-
methylpropyl]octyl} benzenesulfonamide, 3-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-
methylpropyl]-2-pentylheptyl } benzenesulfonamide, N-{(1S)-2-butyl-2-hydroxy-1-
[(1S)-1-methylpropyl]hexyl}-3-chlorobenzenesulfonamide, 3-chloro-N-{(1S)-2-

30  hydroxy-2-isobutyl-4-methyl-1-[(1S)-1-methylpropyl]pentyl } benzenesulfonamide, 3-
chloro-N-{(18,2S)-1-[hydroxy(diphenyl)methyl]-2-methylbuty!} benzenesulfonamide,
N-{(1S)-2-allyl-2-hydroxy-1-[(1S)-1-methylpropyl}-4-pentenyl}-3-chloro
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substituents selected fromthe group consisting of hal ogen \ . NC2,
am no, aryl, heterocyclic, substituted aryl, substituted ﬂét&ﬁ%@@ﬂ&l iC,

al koxy, AYQPHINI660 substituted al kyl oxy, al kyl carbonyl, al RGT/EMBHEISS,

al kyl am no, and arylthi o, which 30 groups can be optionally substituted.
These substituents can be attached to any carbon of an al kyl, al kenyl, or
al kynyl group provided that the attachnment constitutes a stabl e chem cal

noi ety. 24 Jbeﬁzdﬂéﬁﬂﬂﬁﬁﬁnde\[@dhwr&%f{@@)E%WB#&S&}Q&[(l'lfsg term aryl" is
used herein to refer to a carbocycl aromatic system which can be a

singl e ring,MePYIRIAPYL] BP@l}ab@ﬁﬁ%@FElquaﬁg@e Nrédd-2»-1ribistdd t oget her as such
that at | eggjor ﬁ%ﬁl@ﬁ(h?dﬂ{xy ﬁ&h%li%qqetﬁglghfy ?ghfok@gé'xz];eﬂtfsﬁffo{xﬂﬁdg Oﬁl ugat ed

aromatic system roups inc are no phenyl ,

napht hyl , bighterosN-; {(E){thyiroxﬁz-umr@e?yk%mﬂm hi{(lS)alH?eEiymap}tl]lByl The
term t1tut r t t n n n r r
Lot Suet S banT g, ot kb ISn RyOR) KPR coct oal kyl | <
al kenyl, — alkufyt héh}k{}]ﬂéthy@}f ¥ Lroety ¥1b§tyb§édztews@fio&nlﬁxé OX 1oL qSP@BEpny .

al kyl car boxy, Iky am™no, ‘and arylthi 6. Preferably, "a substitutéd aryl
group is subshydraxyed-méthyl-BHAE)- 16n¢tbylalbwpeli}d]ii -[€Spdtinethglprepylihe term

het I d h t t aple 4- t - d
monocyel 1o drnsendl dngenton firaphds NERASLATa el T o LIS o gt or at ed,
partially un&s ylgfo%tyqu-h@fenyxt}oj EMowbéﬁéeﬁéﬁﬂf%Hmnfﬁ@ezJﬂ%f‘HNC?(‘P%j @heaﬁn@ has ' n
its backbone car atons and one or nore heteroatons | nc ,

S at ons.10pr éfyd:ca<ty+1y[(16hé nl@h}’iEIO@VH@WI}b@lzﬁllqsglfh@smégcﬂjﬂuqrot}é'{élﬂ)t&-

het t f th t he het

cont ot ns (BN PSP e bbb fnop E skt RR 6 - forpp
ni trogen or {$u$ D8y- 14hyufsxya@npmy19mequ@dmeﬂis}mumL BBneeeshlfehabdid) Nal so
i ncl udes rc]{)(}émltlc clicrin whi ch any of the above defi ned

het er ocycl i h%;gllyls%hwérewﬂ&(l%d @PWIHWI?Y(})] 4-peeterdterocyclic ring can be

attached at Vi the resul t ant
structure i sﬂ%em cglfe? és%{%rb{lé%,&agzrzlaeté ?ycﬁ&&e g@%l Ic groups are known
in the ast aﬂahylpfdpmﬂeutyw IJﬂmeobethﬁbitﬂiﬁ)hﬂﬂxdepNy{qB$1,2S}Jm1[ais(ﬂ ng rings,

t | f t
et or 0at om CORFERHRAY s ma A gk s o BoRb PR PP, dnd

conbi nati ons f t not limted
to, furyl, I?%?fgébg@(%ﬁur aﬁﬁw)g&ﬁk&g Iﬁéﬂﬂgac?n@ahygﬁgdg?ot}(ﬁr\(gl rings.

Ni t r ogen- cortteazememgfqnang@ 2ithoirorde { (1H)- fZHIydtomyansbmopenyl 3|alyleﬂ1§3]-y-l[(18) 1-
pyrazol yl, imgdazo a I ridi oxopi peri di nyl,
pyri dazi nyl , i}gﬁpfﬂf’é,]r&?b Wé?%’i‘%ﬁ}%{‘ %P%B@S’zf ﬂ@? o (?PQ 28)-

20  {hydroxy[bis(4-methoxyphenyl)]methyl}-2-methylbutyl)benzenesulfonamide, 2-
fluoro-N-{(18S,3E)-2-hydroxy-3-methyl-2-[(1E)-1-methyl-1-propenyl]-1-[(1S)-1-
methylpropyl]-3-pentenyl} benzenesulfonamide, N-{(1S)-2-(3-butenyl)-2-hydroxy-1-
[(1S)-1-methylpropyl]-5-hexenyl}-2-fluorobenzenesulfonamide, 4-chloro-N-[(1S)-1-

cyclohexyl-2-hydroxyethyl] benzenesulfonamide, 4-chloro-N-[(1S)-2-hydroxy-1-

25  phenylethyl] benzenesulfonamide, 4-chloro-N-[(1S)-1-(hydroxymethyl)-2-
methylpropyl] benzenesulfonamide, 4-bromo-N-[(1S)-1-(hydroxymethyl)-2-
methylpropyl] benzenesulfonamide, 4-iodo-N-[(1S,25)-1-(hydroxymethyl)-2-
methylbutyl] benzenesulfonamide, and 4-chloro-N-[(1S)-1-(hydroxymethyl)-2,2-
dimethylpropyl] benzenesulfonamide; or a pharmaceutically acceptable salt, hydrate,

30  metabolite, or prodrug thereof.
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azepinyl, triazinyl, pyrrolidinyl, and azepinyl rings. Sul$5r-80ﬂpgining
rings include, without limtation, thienyl and dithiolyl r ég. xed

het er oat 3@ 8¥H8eOni ng rings 30 include, but are not |i mBEHUB/18198
oxat hi ol yl, oxazolyl, thiazolyl, oxadiazolyl, oxatriazolyl, dioxazolyl,
oxat hi azol yl, oxathiolyl, oxazinyl, oxathiazinyl, norpholinyl,

t hi anor phol i nyl, thianorpholinyl sulfoxide, oxepinyl, thiepinyl, and

di azepi nyl ri ngsin aipthet 2nibodinZdid,Ghe MMl 0S66RIoRN-[(B8B2-kthiB38- Fused

het er oat om cont ai ning rings include, but are_ not Iiniied t o, penzopuranyl,

benzo[ b] t hi Sigiroxymetiyhbytytiberseaasplionamids oy p Phagngsuislly P?ceﬁtﬁ‘bfz’rﬁéltnyl ,
.i.SQi i inyl, b lyl, h ilyl,
pyrampyrrOl-r,%{a:boherﬁ*dr%gﬁz&Jﬁﬂ)drug?lge?%?ﬁz' ny enzoxazol y anthranily

benzopyr any guin I soqti nol'i nyl, benzodi azonyl, naphthyridi nyl,
benzot hi enyl , pyfTheogypoutids pif theGntemtinnxar congdin oxent merydsymaatiicdcarpdn  and
purinyl rings. As used rein, an N-substituted piperidinyl gro can be
defined as gtorrgs&lggtsplpalo eHormegRdsancoptag one OAHECHE aﬁ’é@?%ﬁl(‘gﬁabpdgs! rabl e
substi t uent se A8 andlead ¥ give Ns@ i bpticalNs@®¥is and AREtebbodttrd. OWhlile BhdAeR | di ny !
groups. One particularly “suitable N-acyl-piperidinyl group is

N-t - but y| oxyithobtorspec( BE@requhpmistayj when the colmpewrsts, can chrsaingwi toa bioze
substituents .can be readily identified. by, one of ski in the art. The
term "subst Flflﬁaﬁéamﬁﬁt B‘iege{%?' P&eaqtgn%g t&eﬁ@f%cﬁmﬁf‘ 158@%?5%65%“56%@?& ocyclic
group havi ngQRPErefrably) Be S4tB5H hioHLRtWhit SN, TIRNEnd R} HGQRacHellis &H5- NO2,
amino, alkyl, substituted al kyl, cycloal kyi, alkenyl, substituted al kenyl,

al kynyl 10 al ktesepchemaisiyy.oxihus.she sventinneigeladesuek pptical kpmezs adny | |

al kyl car box | kyl am no, ,and, aryl t.hi o, 15 Preferabl substituted

het er ocycl i éiaéﬁé{)ea Fiugs f’ep(?sgl'beorﬁgenﬁlcgﬂ%ﬁsf) Vﬁg’ne(ngr.lt?&ﬂée{ﬁctagy M *al koxy" is used
herein to rekRbisometdias Mehlak vther griauies offiRIFe a8 stepRiddimeds, apd t achnent i s

t hrough the oxygen-atom and the al kyl group is optionally substituted. The

term "aryl opbarmageusisely hescaiahlesalts, by dnates ometpbolitesaapd progruaspheropfer e t he
point of atlachmigl did ‘teagm#%gs@ﬁergeaxgg&ﬁ@ég@mﬁig&eﬂ%éﬂ%@wﬁmS

optionally 20 subs erm"a ony I's use ereln to refer
to the O akityiatedgiliphigtic Mhksé@rbdnosi Havingfabaht @ehoabdut iteh daitcntgbms,he

car bon-at om of  t he car bonyl iety and the alkyl group is tionally
subst i t ut edPreferebly opgto sqgﬁwa\@@wa&ys ands r%@&areﬁrégtéwn;ecsg ssrarbop ieme
Co(al kyl ) The *?ﬁé‘@?"é%@i}e id [88d Ree to Y feilcl FQIMHR Und! bRardchE QRN t he

carbon-atom o group and the alkyl” group is optionally
subst i t ut ed satitatedt diphatianydrocirton grouss hasing abeutaine to ebowt s cattwnsdomsndary and

;ﬁ(rjt It ﬁ;yaﬁﬂi} g gqr@umg‘e k%p%lh?s Es%iclrllllére?ﬁc toarte e? ohsr{Fari]gtht-i asndtbqgl?c%%g—chgg a (Iytl rogen-atom

20  groups having at least one carbon-carbon double bond and about two to about eight
carbon atoms, preferably two to six carbon atoms. The term “alkynyl” is used herein
to refer to straight- and branched-chain alkyl groups having at least one carbon-carbon
triple bond énd about two to about eight carbon atoms, preferably two to six carbon
atoms.

25 The terms “substituted alkyl”, “substituted alkenyl”, and “substituted alkynyl”
refer to alkyl, alkenyl, and alkynyl as just described having from one to three
substituents selected from the group consisting of halogen, CN, OH, NO,, amino,
aryl, heterocyclic, substituted aryl, substituted heterocyclic, alkoxy, aryloxy,
substituted alkyloxy, alkylcarbonyl, alkylcarboxy, alkylamino, and arylthio, which

30  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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optionally substituted. Preferably, the alkyl groups cont al n one ei ght
carbon atons 30 and can be either sanme or different. The'k qq Iogen
refers t&V@P3/108¢60 F or |. 26 15 DEC 2006 WO 03/103660 mpsssosmslgs The
term"ring" structure, e.g., when R3 and R4 can forma ring structure,

i ncl udes a nonocyclic structure, a bridged cyclo structure, and fused cyclo
structures, unless the type of ring structure is otherw se specified. The
conpounds of the ﬁw&smmt‘axiyﬁﬁenﬁdddmraémtnm{m%atmbquﬁciamnl'iammssterh whith 5

structures proyi ded ereln characteri zed. b act|V|t
xenpl ary CORBBATREISHAR OF FHTALE Foce e sust Rt ALk ouedbehas svRhaerat ne
present | nVQéHst & pREHE the ﬁ%@Gr llﬁk@hh’ﬁlg& %ﬁHSQBe 5@&35@4‘(&%&%@@0 gfs% "Il"he et al s

pharmaceutical |y or physi ol ogi cally acceptabl e acids, bases
and al kal i nerdgreupsieclude bumygoﬁnmged:twl, bhenyt mephthil, blphcn}d,sanlthrgl ude t hose

derived fro ani nd 00 ic acids. A nunber of inorganic acids
are kno ﬁ]tfaglé'd%) }gthgl 13}[?8 tﬂxﬁ'gdrochl oric, hydrobrom c, hydroiodic,

sul furic, nitric,TiRemPhabpitated Grae ks taamNEs Jueﬁclyflhsd hﬁlﬂg b bidmofe Vari ety
of organic acids are known in the art and include, without I|imtation,

lactic, for rﬁletlt%Ri’ét ineludingrhatagen, €Nt OHeNQy %ipm@nalkyl eycdoalky], alkenolni c,

alyol e, AL ARy, B Supliigh Rio@l BRUCa BRAZBA BRI o e,
met hanesul f aftytamiab hardesyltfion Preferalflgd fidstiuead abﬂrg?r@ﬁtﬁi% léhMMt@d with one

toluenesulfonlc stearic, sulfanilic, alginic, and galacturonic acids,
anong otlfl eréoah‘P’r?@‘Hls@Bi;tHH‘thi/ accept abl e bases include those derived from

A e TR PARES cycfic MTREN i B ALARALS ABRER BTenlEUAy! N the

art and i ncl ude um num ca esi um
sodi um and méreydlicdirexstatde muttivpolivlstseroeyalio gingtwidelsis sétu[’dté’d}@;ﬁrtﬁﬂyor gani c
bases are known in the art and include, wthout limtation

N, N, - di benzWé%q%Weéln@HWé Lnensagated. OFBIPeol%?é?rﬁ@’Ché figeihaein ltﬁjli’aékh%?cﬂad?ﬁnne

et hyl enedi a ar{@&{ t oghcal l'y
accept abl e a{%ldlzg salts anglhgqaﬁj |n%gﬁglgr81t galn‘& %é@scgﬁgfiéﬂ& ude,

wi t hout 1Bi miletroaynlic snghamabopbt asatiound hetafcratanm iarthe harhersd mﬁﬁsahgs int he
form of est oxi d .and ar bamat es. er, convent.i o- drug"
forms can e‘@%‘ @é%ﬁmﬁ e]i FiG, PNy RISy SRUME Ao lgﬁhehb gt? g Hvert to
the active g eﬂﬂé rht?o%]\ﬁ'o&‘@ulﬁ];rh@&ﬁs &8 BeSoxidiSed\eT e IRSer8EREE rﬁ@%@‘iﬁ@ﬁdé@f the

invention can be in the formof 30 esters, carbamates and ot her
convent i onalany prudtieyiclig ting on whichwahy gﬁthew{hgw: defined heterocyclic rings is fused to

an aryl ring. The heterocyclic ring can be attached at any heteroatom or carbon atom
20  provided the resultant structure is chemically stable.

' A variety of heterocyclic groups are known in the art and include, without
limitation, oxygen-containing rings, nitrogen-containing rings, sulfur-containing
rings, mixed heteroatom-containing rings, fused heteroatom containing rings, and
combinations thereof. Oxygen-containing rings include, but are not limited to, furyl,

25  tetrahydrofuranyl, pyranyl, pyronyl, and dioxinyl rings. Nitrogen-containing rings
include, without limitation, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, pyridyl,
piperidinyl, 2-oxopiperidinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl,
azepinyl, triazinyl, pyrrolidinyl, and azepiny! rings. Sulfur-containing rings include,
without limitation, thienyl and dithiolyl rings. Mixed heteroatom containing rings

30  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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adm ni stered in such form convert to the active noiety in vivo. ln a
currently preferred enbodi nent, the prodrugs are esters. 8 @,ECeZ“ﬁé.], B.
Testa an®vVQ03/193¢6dwel | , 27 85 DEC 2006 WO 03/103660 PCT/ UB0BYIBN8DS
"Prodrugs Revisited: The "Ad Hoc" Approach as a Conpl enent to Ligand
Design", Medicinal Research Reviews, 16(3):233-241, ed., John Wley & Sons
(1996). The conpounds di scussed herein al so enconpass "netabolites"” which
are unique Fusalitteoitomreihtdiying ringeirludg, hiltarcmpimitdso Benbsfuramyp |, | a,

or Ib by the,_ 5 I.or1 Egtie .. Prefer blg, netabolites are formed in
vivo. The corl?ﬁ%@i@%m%yto enzole]thigny >r¥9¢92¥1i» Fnagazelyp oysindpl. ayrangparelyhber  of
ways wel | KngakolyRRRiokkhibyieHed:B : i) Present
invention can be p_ryef)ar ed luiél’n% tﬁ?%%%@%é%%%l%o@gbet her with
synt het i ¢ netdegdinoknpwbenzpdiazdnyl,syphthetidiaylobererothdersi, tpyridopyRiinyat i ons of

t hese nethods by one skilled, in.the art. 10 See, generally, Conprehensive
‘Organi ¢ Synt ﬁ%’é)ié ?Zm}élefcgﬁl?‘?rw’taﬁr,lélgylr 3’949@’3‘}1@1 Brgd-ci ency in Mddern Organic
Chemistry”, ed., Ias k@i, aPRLEBIRARRSSid; r '

Conpr ehensi ve O ganic Cherrri _%try, "The mggﬁgﬁ?ngcégg%??@%a&a Organi c
Conpounds", &ebstiguted heteroctdic groupe rAmnnmpRtiedsrly Mesivablersbgtit@en®) are Pr ef er r ed

nmet hods i ncl but. are.not .limied.to,. t.hos utlined below. 15 In
certain enboﬁ?%gwf’g?'aﬂl" rl?g'ﬁcyt])'e a&@%"%%‘ Rlﬁeﬁ?xqi%pé-haﬂéﬂ’ﬁ?l%@ﬂé a- ani no
aci ds, 1, 2- apiifddl Nakolsipehtiayl! droiyis Nit-Biylikyesb bf@ny! 1, 2-

a1 BOE) ik
am noal cohols in the reactions described heréin f r(t e)ghogluctl on of the
phenyl sul@ on8eguer, ether suitablesuhstitaents ganrherrbadilydflentiftel dgtont of skill nl el g

t hese conpounds a i n.t.h rt. Ampng desirabl e, nmet.hodol ogi es, are
t hose descri bed "nge Fér}l‘&%%u% tﬁ‘?h%ﬁré’lc}'%% ilg'rlﬁeﬁli@regb'}oﬁ%@@@%eﬁm% Pecenmber
11, 2001, angrdupth@vingionedr abre $ibstak@n incARThd EAbsANCNO OHL N G04maz? and

! €,
I nternational_ Patent Application PCT/US02/38119, both filed Rovenber 26,
2002, " Pr ocedyk sibstifiecgliyinexsilenlior], aliamyh snbsjitwed alkanybrallynyhlatiahy] s”;  US

Pat ent Appl i [, QN : I er 1 2001, entitl.ed
"Het er ocycl i %é'gdd‘? f %d#g%m#gaﬁlﬁﬁ?%?%vfsc obﬁqgé%(i%%oé}"c?@%arﬂn(?d qryjthio.
publ i shelb asPidferailg2a OibSAEEH-hataatcycHe grdngmhabl t2M6bdi 4 aukktidRnrat ent

Application No. 1Q/166, 896, fi]ed ne, 11, 2002 and | ater published January
16, 2003 as US-2 %136@133@% Alf,usgﬁﬁ?f‘?méa r@fizimdb%@(aélﬁylbgm@; where thepure

a- Am no Aci dspiahge ] 1dss fi f eparation
for the corrp?)(l)jnds a(;f{‘?!é lﬁﬁéeﬁt?ﬂ%f/%%%ﬁlﬁé g%’rgs%ﬁ Sa?ogn 8?&111?(5)5 %%‘ICE?‘ &)E%Q%fongﬁgr
1, 2- anmi noal caibstitutdd. \ihelernhéarplopy’bisnised kersinltd eefyd tohlad Oeyl) Braupewhéresence

of a base such as.triethyl.am ne.(TEA) and in a suitable solvent to afford
conpounds pomfjl OF attatliment is ough(the o;%ygen—atom and ﬁme ary? group is optionally

20  substituted.

The term “alkylcarbonyl” is used herein to refer to the CO(alkyl) group, where
the point of attachment is through the carbon-atom of the carbonyl moiety and the
alkyl group is optionally substituted.

The term “alkylcarboxy” is used herein to refer to the COO(alkyl) group,

25 where the point of attachment is through the carbon-atom of the carboxy group and
the alkyl group is optionally substituted.

The term “aminoalkyl” is used herein to refer to secondary and tertiary amines
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

30  and can be either same or different.

The term “halogen” refers to Cl, Br, F, or I.

26



of formula Ill. For conmpounds where RO and RI O are hydrogen, oxidation of
the N 28 0 5 DEC 2506 WO 03/ 103660 PCTI US03/ 18198 sul f on$Id y

al cohol WQ P3/1¢60di ni um chl orochromate (PCC) or under SweRGI/USBEAZINI ons
then affords the correspondi ng al dehyde |1V which can be reacted with
Gignard reagents to afford the secondary al cohols V as a m xture of

di astereoners which can be separated by high performance |iquid

chr omat ogr aphy ( iRk EmO%ing® B@lictule, &I Wabh R, BB Rp6a fofiahamm: uchgghemre 1 R2
RLORR SO RRIOH_1II OHOH R RAR 0111 R HNR / \ SNRo
TEA - O Ri clides Rmangcybic ptrRgture, p brifgedreyclorrurtige: jand fysegeyqlo stractymes,) o4 H
R11 1M -3 -N o .0x “H1kR4A RS RRe R R RT Ra VIV
A second HEFF%SEFS%? %@53%%‘%“%58 \?ge@g? Le}!fc{’]qegh of an a-amno acid or
ester | X w th thehapsmpeirdsioftiefréenyinvialond@compish eapsratnfoemebf thebase
such as triethylamne 10 and in a suitable solvent to afford conpounds of

formul a ?; ( Sewsdwres plovideddierqum eharapierizet &Y besbipacivyy oARIEEXROPIRREH) can be
Cco t t i i — = e
conver £0 | HEEaSA SN Aafl R, BBl LSBT 2110

chl ori de/ NaBidfbe Tsed in tecform df sdls dikised fromydharsdcenticdlly ORpkysidygicalBn) can

al so be reduced to the correspgonding pri 'y alcohal VIII 15 utilizing
standard m@%ﬁ@bwl%suhﬁe%énﬁﬁw s ang plkahigg caplymetalsne j nternediate N

3:1: fsggﬁ't yleSt er Xph{RioRkitkly adiBhtabiRRcR it diERhbkUetifed AEmAhSERYIEGnE V W tH

10  organic acids. A number of inorganic acids are known in the art and include

hydrochloric, hydrobromic, hydroiodic, sulfuric, nitric, and phosphoric acids, among
others. Similarly, a variety of organic acids are known in the art and include, without
limitation, lactic, formic, acetic, fumaric, citric, propionic, oxalic, succinic, glycolic,
glucuronic, maleic, furoic, glutamic, benzoic, anthranilic, salicylic, tartaric, malonic,
15  mallic, phenylacetic, mandelic, embonic, methanesulfonic, ethanesulfonic,
panthenoic, benzenesulfonic, toluenesulfonic, stearic, sulfanilic, alginic, and
galacturonic acids, among others.
Physiologically acceptable bases include those derived from inorganic and
organic bases. A number of inorganic bases are known in the art and include
20  aluminum, calcium, lithium, magnesium, potassium, sodium, and zinc hydroxide
compounds, among others. A number of organic bases are known in the art and
include, without limitation, N,N,-dibenzylethylenediamine, chloroprocaine, choline,
diethanolamine, ethylenediamine, meglumine, and procaine, among others.
Physiologically acceptable alkali salts and alkaline earth metal salts can
25  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
30 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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al um nunhydride (DiBAL). Finally, the internediate N sul fg‘;ngﬁZ%ﬂg%ni( o

(Rx=al kyl, Bn) can be reacted with 2 equivalents of Gig
af ford t REOP¥IB6Ary al cohols 111 with RI=R10. AlternativePGl/UBG18IM8rt | ary
al cohols Il with RO not equal to 29 WO 03/103660 15 DEC 2006

PCT/ US03/ 18198 Ri o, the corresponding Wei nreb am de (see Schene 7) of the
N-sul fonyl acid can be prepared and subsequently reacted with ROIMgX and

R1IOWX. SchepmdugsRevisited! The R8d Hoc” 3@pfdacinas £CoMplRinat td Ligiwd Bekiyh, Bn R2
RILORB/ \ .CILRR R OR R OHI112NOR4I R5 OR3 / \ N~<~F\%>QRX= al kyl " Bn
R/ \ S RO MedisingBesearelRReviows, 19(3):233R41ced. John Wiley & SonRélRexH or al kyl ,

B Lt At B R TRREaP s el bty o g, HetdBaliBy whightre O FH
vari ati on ofmighe paeinonrdormmdd tydhrocesging ey @nipoandy ofifarnyulal dajwlils byale a- am no

acid or ester_(or N protected derivative _thereof) VI is first converted to
the cor? esSehes pajie f'l?fa%abi’zne&%h%@é%mnew Vi¥&si ng t he net hodol ogy

CuL et 1 1,1, e agpbols esicgtasbin lats RO USI B O
(Schene 3) mellkinbemdo coepidiledim thé aftolhecempbunds of 8@ present invention can be
prepared using the methods described below, together with synthetic methods known
in the synthetic organic arts or variations of these methods by one skilled in the art.

10  See, generally, Comprehensive Organic Synthesis, “Selectivity, Strategy & Efficiency
in Modern Organic Chemistry”, ed., I. Fleming, Pergamon Press, New York (1991);
Comprehensive Organic Chemistry, “The Synthesis and Reactions of Organic
Compounds”, ed. J.F. Stoddard, Pergamon Press, New York (1979). Preferred
methods include, but are not limited to, those outlined below.

15 In certain embodiments, it may be desirable to utilize chirally pure at-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

20  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

25  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 a-Amino Acids and
N-Sulfonyl a-Amino Acids”.

A first method of preparation for the compounds of the invention consists of

30 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 ITII. For compounds where Rg and R are hydrogen, oxidation of the N-
28



0 5 DEC 2006 WO 03/103660 PCTTUS03/18198 Schene 3 Pro 0 DE Pro OH
HN " A"" for Rx=H or alkyl, Bn HNH ORx R7 R8 or for Rx=H yanuri c

Cl / NaBH4A WO 0389360 B2HG6 VI Pro = H or protecting group 2PCTREHBISESt R2 R3
S ~R5R 011 3. TEARO RZRLOHOHRII-NF 311 " ORT R8 R4 RS
VI1I For the preparation of conpounds derived fromunnatural a-am no acids
contai ning beta branching in the amno acid side chain, a nethod of

preparation Cflabyﬁ}? prigd enbﬁomr\)ﬁﬂpﬁyrkmtm M&bchrmtafe Lgp@&% oPlfer Skt (1997) ) ,

| ncor por at e is outlined in Scheme 4. This route entails
formation ofcontidions henn&fatdsithe extresponténgaldehyde &Y which @naeseatied withauxi | i ary

froman a, 13;unsat ur d a f ol di.t f

or ganocupt at BEFLBRRE: BT tesetmdeRgnerral & A anfsofisypeRi? "

br omosucci mvoméﬁca(d\{li’e%e afhtedtyas er?(ﬂ‘ torffanddiequid eog@toskAphyi(HIRLES belethani on to
afford XV, followed by reductlo o the 1, 2-am noal cohol and subsequent

sul fonyl &t i cuitebe afetimdd (Sthemeal)get conmpound XVI. 15 31 Q 5 DEC 2106 WO

03/ 103660 PCT/ US03/ 18198
Scheme 1

7 8 R4 5 RB
I III
pcC | Re=Ryo=H

R2 R4 Rz R4

Py j o

R3 — RigMgX . S——N

R4 R5 7 Rq R4 Rs R7 Rg

\% 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

10  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;0=H) utilizing standard methodology such as LiAlH,4
(LAH), BH; or cyanuric chloride/NaBH,. The intermediate N-sulfonyl ester X
(Rx=alkyl, Bn) can also be reduced to the corresponding primary alcohol VIII

15  utilizing standard methodology such as LiAlH,. Alternatively, the intermediate N-
sulfonyl ester X (Rx=alkyl, Bn) can be converted to the aldehyde IV with diisobutyl
aluminumhydride (DiBAL). Finally, the intermediate N-sulfonyl ester X (Rx=alkyl,
Bn) can be reacted with 2 equivalents of Grignard reagent to afford the tertiary
alcohols I with Rg=R;¢. Alternatively, for tertiary alcohols III with Ry not equal to
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Schene 4 Ra Ra Ra a\Rb O 3. CuBr,DV5, RoMgX O 1.
\O 0O pH2. OLimNOPh Ph Xl
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10.ester

ISR |
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above. Alternatively,
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and R10 are non- hydrogen).
Scheme 5 R2 R1 OHO
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26 WO 03/ 103660 PCT/ US03/ 18198

DiBAL T Rx= alkyl, Bn

R Ry 0 R R
S % Re=alkyl,Bn  g—¢ @ B Qg
Ro SN o — R N A
I R R ORx n R Rio
Ry Rso 7 8 RsMeX (Rs=Ri0) Ry Rso 7 Rg
I
X

or for Rx=H,
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Bn pjag,
Rz Riop H OH
RN H
W S
i H
0 R7 Rs

R: Rs
VIl

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

10  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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RZRLOR -0- RBS--N1. Base/R6X II~-N OH H 11 ORx R3 ﬁfé)&ﬁ?m or 11H
Ra R5 2. NOH/ DEAD/ TPP Ra R5 0 R7 R8 LiBH4 Rx= al kyl or B X An

al t er nat YQPEWAPAt i on of sul f onani des derived from unnat UPGI/UI03IA8K8

am noal cohol s utilizes the Bucherer nodification of the Strecker a-am no
acid synthesis (Scheme 6). In this route, an aldehyde XVIIIl is reacted

wi th cyani de anion and ammoni um carbonate to afford the hydantoin Xl X,
which is hydrolyzed to the a- am no acid XX. This conmpound is then reduced
to XXI and sul fonylated to afford the desired conmpounds of fornula XXII.
10 Schene 6 Rb 1. NaCN (NH4)2C33 0 Rb 2. NaOHORb HRa HNRa HORa 0 ~--N
H2N XVIIT 0 XIX XX 3. LiAlHa Rb 1 Rg HO Ra 4. ArylS02Cl HO Ra HN-S Aryl
0 HON XXII XXI 33 15 DEC 2006 WO 03FA9%680 PCT/ US03/ 18198 As previ ousl y
noted (Schene 1), the preparation of sulfonam des derived from

1, 2-am noal cohols in the secondary al cohol series Vresults in the

: P 0 .
formation of a |f° 1. LiAIH, Pro OH
HN for Rx=H or alkyl, Bn HI|~I H
ORx ——— u

R7 Rg or for Rx=H R
VI cyanuric CI/NaBH, § Ry
- or B,Hg VI
Pro = H or protecting group
2. Deprotect R g -
3. TEA : i
R4 Rs

Re R1(|)| B H
R3 S/N>(<
I & H
o K Rg
h " v

For the preparation of compounds derived from unnatural o.-amino acids
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

10  of the Evans chiral auxiliary from an o,B-unsaturated acid X1 , followed by conjugate
addition of an organocuprate, trapping of the resulting enolate anion XIIT 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 XVI.

15
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di astereonmeric mxture. An alternate nethod of preparati O?ihﬁé%@e
conpounds that results in the production of a pure diaster

outl i ned WQ0XHReGe 7 for 5 conpounds derived from L-i sol eREI/HS03/I$HI8s

met hod, which utilizes chem stry previously enployed by Roux (Tetrahedron
50: 5345-5360 (1994)), consists of addition of Gignard reagents to the
Weinreb amde XXIIl (derived fromthe requisite a-amno acid) followed by
stereospecific reduction of the ketong.pefhd/sto afford a single

di astereoneric N-protected 1,2-am noal cohol XXV. Deprotection of this 10
conpound followed by reaction with sulfonyl chlorides affords the pure

di astereoneri c sul fonam de secondary al cohols of fornmula XXVI. Schenme 7 H
0H01BOC]\IRI\/gXBOC]\INC]ve-~-R 11 XXIV NaBH4 RZR JF, OH H OH
1. TFA | NO 2. TEAR RAARBRZR 01l R3 SC “\%'SXXVI
XXV 15 V\here c | yst & BuCQEITHANt S reagj?r;lcl UHQEP’PNSd‘bMé}éCtl on| step of this
i nventi on, ils expect—eﬂ—t—ha? ot st s—or—sotvent s - t he
art, but not bghed 2here| can be used. Those skilled in the ayt wll
r eadi | y be able to det ermn sui tabl e i 5 DEC 2006 WO 03/ 1983660
PCT/ US03/ 18198 cat al ysts, Sol vents and\reaction conditions for ?h
reaction step included int i nventi o®" The invention includes Certain
types of reactiogs, such Pl?nol ate trapmng, o NES l XTI
Ra Ra
Aryl N3 .W\Rb \\\Rb

5. tetramethylguanidinium Bt/

| 0
0=8=0 R azide (TMGA

7= 5 6. LAH A ™ (TMGA) /‘\
Rs/ “/Rb (0] N (0]

7. ArylSO,CI
HO

Ph Ph
XVI XV X1v
5 For the preparation of N-alkylated sulfonamides XVII (Rs 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). LiBHj, reduction of the N-alkylated sulfonamide

10  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

15  analogs of the tertiary alcohols III (where Ry and R, are non-hydrogen).
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hydrol ysis, and reduction reactions that are generally kn E¢ art,
but previously 5 had not been applied in the novel nanner P he present
i nvent i o0 QI3[0 ons in the specific nethods of acconpl i BEIH§O}18EH8yi dual
steps of the invention can be apparent to. those in the art. Al though al
of these possible variations cannot be set forth herein, such variations
are contenplated to be within the scope of the present invention. 10 11
Formul ati onsSeliephd'® | nvention The conpounds described herein can be
formulated in any formsuitable for the desired route of delivery using a
phar maceut i cal I'}; ef f €ty veganoun® of one or nore Rf thepconpounds of the
i nvention. For conpgsi tions _of the
by a route sBs transdeP#aRsX 15 |n
intranasal, intra scul ¥, —supcurar®

r alpr agheal

i ntraperitoneakRy subkd ngual, i nttacrap | R
i ntranasal, vaginal, érectal or by susggggggmggﬁghse Psef er abl vy, éellvery
is oral. A pharnacau%h&ﬁb{mleffectlve amount of a conpound uX¥d accordi ng
to the present inventjyon can vary depending on the specific conpound, node
of delivery, 20 severity of the condition being treated, and any ot her
active ingredients used in the fornulation or the sel ected reginen. The
dosi ng regi men caAnkéteadjeystdation q:t‘rsﬁlfbxchﬁx1déshferﬁ9<ﬂiﬁﬁﬁiuﬁd%ﬁfrﬂﬂezlti C
response._Several divided doses can be delivered da|I¥ or a_single daily
Breoysescke

dose can e %fB}niO%]@PB@S utthizes dbgsBuchsrer meadifieatiop of r@pramlr;o uced or

i ncreased aSgy t t i, Situation

As described herel 3’3%"9%% %g@% gé;?#gﬁiﬁg}éc%e)gganoun &58 A;u%’élo’bf t he
i nvention i Sa.tid%ﬁﬁm@iﬁﬁmﬂtarlﬁﬁna& t@QIﬁﬂéﬁiMhé dﬁn@m(eWh?dheﬁ hymmy&wwm%-of the
di sease, e.g., AD,_ or which prevents t onset of s ynpt ons, or the onset

of nore seve@l@lné)mﬁtm Theseensmpoung is then rqduced touaXl mlfpnyleted tpaffordrihe |

e.g., tablet un nvention can be in the range from
about 1 g/kg&?g W%% ?ﬁ)nnﬁ%ggﬂgo preferably 10 ng/ kg to about 5 g/kg,
and nnstupreferably about 1 ng/kg to about 200 ny/kg. Desirably, these
anounts are provided on a daily basis. However, the dosage to be used in
the treatnment or prevention of a specﬁkﬁ@néégnltlve deficit or other 35 O5

DEC 2006 WD 03/103660 PCT/ US03/18198 condition can be subjectively
determ ned by the attendi ng physician. The variables . involved include

the specific cogmutiv nd theg si ageyand responsg pattern of
the patient. fhe onpgdﬂgébg*zgﬁ% i nvgnti E can Sé conbi ned al];‘lf)ne or
nore 5 pharnace tléally accept abl eggéar ™ RPI exci pi ent sydyhc ,

wi thout Iimtat®on, solid

ex

H,N
XVIIX 4
XIX XX
3. LiAH, 1-
Rb
4. ArylSO,CI Rb
HO Ra A2
0 - HO Ra
HN—S—Aryl
iy H,N
XXII XXI
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and liquid carriers which are conpatible with the conpouns§igg zﬁﬁ pr esent
i nvention. Such carriers can include adjuvants, syrups, '9 , diluents,
bi nders, WQPVI8eWt s, surfactants, granul ating agents, di B¢HUSH18198ng
agents, enollients, solubilizers, suspending agents, fillers, glidants,
conpression aids, encapsulating materials, 10 enulsifiers, buffers,
preservatives, thickening agents, colors, viscosity regulators,

stabilizers, osnmyg ﬁa‘awoa&l? 'h%ted"(‘Q@heM' iﬁ@tpkéiﬁl%ubﬁ%f§19?ona9?&és‘21@ﬁ{/éé’froﬂne or
nor e of the conpounds of "t he i'nvention can be mxed Wwth other active

agents. Adj uvZramgnoainehplsdn ﬂwecmdarycal@olid mrteatVu rgaultsfin sheoformaticagefia s,
sweet ener s, | orin nts servat and rrent al X] dant s,
whi ch can i ﬁjé?sgeﬁ‘éo e_Lrg: ng%érﬁi ré’%lt% Epffp ﬁ?@ﬁg 8@?%89@?@'? ene

(BHT) and butyligtiethe grydlicasy ahnk §@JeQ11£sEdféamerEb butgihed ANSthexeyer can be

prepared from ac tabl e sweeteners such as sugar, saccharine or a
bi ol ogi cal gn&rdenazeql fravol-isedeusipentlhismetho , wltjbly atilizes cheraistry

' anot her  26eSithrRBEe B} Roly Fithedin o8 B8 H30R T, BB OER 5006 o
an et hanol Gaditioflof Grignhtder@hgenesad theWeitdeb AideNTRITE(defivadiréi thdRqaRpound

can be dispersed, dissolve or incorporated. Preferably, the d| | uent s
i ncl ude wat er-aminsvasid)foleved @h&tereaf’omgﬁl@lrsducttgmQﬁWﬂdewnap@GWoﬂoglffOp@ayhydr| c

glr ggglola?le Srsgf&llow %@gﬁ%flg prﬁlf%gegllgﬂ%ﬁ’ Cr‘i’@{’]lg’ﬁge’lz CBTQ}%C:SIBEIOIU)&] propyl ene

gl ycol, 10! yc@fpound 1M Dyakactieh with stifénylhBinRles h¥brds BRud Ol  esters,
1,2, 6- hexanetrlol et hanol ; i sopropanol, 'sorbitol esters, butanediol, ethyl

ol eate, i scﬂmtmwmmstéﬁoaa@ldeésmdammnblof f@mmd@@@\{led et hers,

propoxyl ated ethers, oils such as corn, peanut, fractionated coconut,
arachi s, sesane oils, dinethylsulfoxide (DVMSO, dinethylformam de (DVF),
waxes, preferably low nelting waxes, dexdrhén, 30 and conbi nations thereof.
Preferably, the diluent is water. 36 0 5 DEC 2006 WO 03/103660

PCT/ US03/ 18198 Bi nders can i n%I ude, wthout |limtation, cel I uI ose,

nmet hyl cel | ul ose, hydroxy'tfret hyl gel | ul ose, ypr opyl p){lrrol |

pol yvi nyl pyrrol i dong,s /p&{(/wyi\%yrrol i . geBagin, %

pol yet hyl ene gl ycol, starchy sugarsomauch—as sucrose, kol | n el | ul ose
kaolin, and | actose, anong &thers. 5 Lubricants can i ncEude magnesi um

stearate, |ight anhydrous _st™Ncic acid, talc and sogirtmWauryl sul fate,
anong others. Granul ating agents can include, without limtation, silicon
di oxi de, mcrocrystallineXxaasil ul ose, starch, cal cium carbgggte, pectin,
crospovi done, and NaBH,
Rz R4
ﬁ H OH H QH
R L) : 1. TFA ) T
* I \/\R -~ BOC— \/\
< 0 H 2. TEA H R
il
Y e
R4 R5 0
XXVI XXV
15

Where catalysts 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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pol ypl asdone, anong others. 10 Disintegrating agents can 'd%t’&'ezo% arch,
car boxynet hyl cel | ul ose, hydroxypropyl starch, substituted

hydr oxypMSp93/t8640u| ose, sodi um bi carbonate, cal ci um phosPHEVE3/IEHE cal ci um
citrate, anong others Enollients can include, without limtation, stearyl

al cohol, mnk oil, cetyl alcohol, oleyl alcohol, isopropyl |aurate,

pol yet hyl ene glycol, olive oil, petroleum 15 jelly, palmtic acid, oleic
aci d, and Mydatatiold, soVEdiS bt Rractltyd Siftfohy flrkactt REctihGug inpMaleiangd del i very
devices can be desirable, 1n order to avoid the necessity for the patient
to take nediiaedntions on a daily basis. The term "sustained delivery" is
used herein to refer, to del ayi % the rel ease of an active agent,. i.e., a
conmpound of the i RY Frgion IE%P‘?EI C #@ngpggmmnsi $1Ch 2§ enQItE SAPRINGI  onment |

20 foll OWEdJgﬁécgys‘%é{%&ir&ﬁgtiéﬂe‘ié’t%s@ﬁatTaféege%%ﬁif kabwh il B @t Fﬁtﬁcvi&lﬂ}mber

of sustaine Ivery devices are known in the art and inclu hydrogel s
(US Pat eist Ned.not bedappiabin the 86es] 2dannersnf2BOpreddF} invesnaet. i Varpdops in b€ Pat ent

Nos. 4,295,987 .and 5,273, 752 . E t No. 314, 20

others):  hyAPEPRE BIoCRIAEAD PARETTRIPE PTG OalSlAh Oh e dt iR BR B 04 SiOPYPae
(EMA) and etiBydegnend 4v.| ARBS@haI(dE\Hese pdSsitle Qaeand adindt BOLet iRth Botsihens
(I'nternational Patent Publication No. WD 98/44964 and US Pat ent Nos.

5, 756, 127 arsichyaiatioBs8ie coatethplatbdto s withis dherstopeof tp prasent ivesntions conposed
of, for exanple, polyesters, polyanhydrides, or lactic acid/glycolic acid
copolynmers (US Patent No. 5,817,343). For use in such sustained delivery

devi ces,jqot hg).conreshsifatidng BEtheNM@shtionn can be fornul ated as descri bed
herein. 30 37 0 5 DEC 2006 WD 03/103660 PCT/US03/18198 I11. Fornul ation

Del i very The presBretconpoands dascpbasiiierkis carbhiamulstedin oy fimmysuitabledonpounds
of the i nvegl o0 o, fcRAIRNL \The. COIROLRAS, RPORAR, EL NS 9d,Y; 2 Toute

such as oral; e r ans i htranasal’,

i nt r avenous, mbtof @eicohipotinds 6f the RSIehaHE ORE exRapRNhec8npositibivdhé t oneal ,
sublingual, intracranial, epidural, intratracheal, intranasal, vaginal,

rectal, or byveniiensanbe delévesedley a puts wichigs gral. dlsrmaletrgnsdemnady al . I n one
crbod T 4 gFRIMES A, M S PR BAa kPl T
suspensi on, iayapepitoredal, sublingaald irmecmaial, epidnsdly iatrhiyachedl cintrahiesal; oagioaind i s
del i vered Orr%l:tlaﬁl or 'o;t/ sv.ils%aigeucp r_eﬂaiagei. er(e:jfeirartl)lya,l dgl?ie?y is oral.
A pharmaceutically effective amount of a compound used according to the
present invention can vary depending on the specific compound, mode of delivery,
20  severity of the condition being treated, and any other active ingredients used in the
formulation or the selected regimen. The dosing regimen can be adjusted to provide
- the optimal therapeutic response. Several divided doses can be delivered daily or a
single daily dose can be delivered. The dose can however be proportionally reduced
or increased as indicated by the exigencies of the therapeutic situation.
25 As described herein, a pharmaceutically useful amount of a compound of the
invention is that amount of a compound which alleviates the symptoms of the disease,
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
30  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 pfovided 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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contai ning appropriate quantities of the active ingredient,_ The Eg't dosage
forms can be packaged conpositions, for exanple packeted Op%\ﬂéﬁr@ vi al s,
anpoul es WQP¥I0B36d0ed syringes or sachets cont ai ni ng | i qui BEST/USI3E81A3i t
dosage form can be, for exanple, a 15 capsule or tablet itself, or it can
be the appropriate nunber of any such conpositions in package form
Preferably, the powders and tablets contain up to 99% of the active

i ngredient. t v

i avenoust S b e R R Syl i arigbles

i ntraperit omaablvgd includeghé spegifofcogRitive tefidit and the eice,zge end odspdmse pattern
suspensi ons, ptb Ber5|tons and powders which are fluid to the extent that
easy syringe®abf i §exits. Such injectable conpositions are sterile,

stabl e under condThé euaﬁ?&ﬁldgramteweaﬁ@n adifocSioMIAR wiRend begorf the
contamnatin action of mcroorganisnms such as bacteria and fungi.

I nj ectabl%e f amweolmlsalbaavcmalpic epaierschrisycipientsi ingInding heithautimitationj sohida 25

liquid. The |jquid can b |, ethanol ,
or opyl ene  gPyEB FER R YRBH G Rteaf R RGP reb e A YR Treent FKPEBR:  and

nore prefer a@ﬁah daht@ers LA Rhd6 adjulRtts, isfrup@ieikirs, |dIluems, ARS i1EEBmtst he oil is
vegetable oil. Optionally, the liquid carrier cont ai ns about a suspendi ng

agent. In a fufaclasts, gapuldiingagents, ﬁ@lmmmnta,r@ndhmt%@phlbllﬂe& ally or
vaginally in o nventl 05|to et. anot her
embodi ment , ?%égné%brﬁ)a&ﬁg sin}c%ﬁesrs %h E c|0\5n 5510 ﬁ%ggft}lg}mc%ma%nals

i nt r abr orchi ehiilyifiers, blifferb Ofrasepvatianes, Agtiesdlg ag%ﬁtsoccﬁo@li@s&@itﬁregﬁ\&&@/ 103660
PCTI US03/ 18198 I n a further enbodinment, the conpositions are deli ver ed
transder mal | Sfalghzesg osmesteatiaws. ped m@n@mﬁm@qﬁeqfheonts@laav, enetqr are of nal

pat ch cont ai g 0g LGS UFRRSRlERn ARG A ORMBPRk: SANE HBLA N2l T fnert to

t he conpound, OXICc to and ivery of the

conpound for SyStAd]u@'aﬁtbsm{ fictuds, wiahcmthhetaﬁb@cimvsﬁﬁ@agelnés&méneas carrier
can be a cr eam oi ntment, paste, gel, qr occlusive device. The creans and
oi ntnents caff W@lﬁﬁ&ﬁéﬁu?eﬁ?rﬁﬁlv&s’cﬁn‘l§EPR1§I§FIF"GI afoKisesswhiph steinckida i ncl ude

absor ptie pawhens, %e%?ﬁ&%fiﬁ b&ylaggwhx%%mo%ngg@ut F%kze glyr ol eum

Further, a variety of occlusive ces” can o rel ease the
active reagehrudsoxylamsoler(BHAk)l ood stream and i ncl ude sem - per neabl e nenbr anes
covering a reservgir co ain the 10 aCt!i reag , _Or a matrix containing

the reactive rea fxgsan WWH&S?IW “fﬁ‘é’ CUYFEEnE SEHeasug&ent
i nvention haygchikink ok ¥ bidbgitdl@weEBNEG M ﬂ%rEQQgent, and/or solvent. In one

embodiment, a syrup can contain about 10 to about 50% of a sugar carrier. In another

20 embodiment, the elixir can contain about 20 to about 50% of an ethanol carrier.

Diluents can include materials in which the compound can be dispersed,

dissolved, or incorporated. Preferably, the diluents include water, lower monovalent
alcohols, monohydric alcohols, polyhydric alcohols, and low molecular weight
glycols and polyols, including propylene glycol, diethylene glycol, polyethylene

25  glycol, polypropylene glycol, glycerol, butylene glycol, 1,2,4-butanetriol, sorbitol
esters, 1,2,6-hexanetriol, 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
(DMSO), dimethylformamide (DMF), waxes, preferably low-melting waxes, dextrin,

30 and combinations thereof. Preferably, the diluent is water.
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treatnment of disorders involving beta anyloid production, incl ud#nﬁg
cerebrovascul ar 15 di seases, and the prevention and treat D by
virtue oW@p¥103668bi lity to reduce beta amyloid producti oPCT/DRO3E8ESI mi nary
studi es using protease specific assays, the conpounds of the invention
have been shown to exhibit specific inhibition with respect to protease
activity. Thus, the conpounds of the present invention are useful for

treatment and 20 gauenbh ARIRk, BidiAlilikh GAOMSL hARyEgutllech odul ation

of beta amyloid leve provi des a therapeutic ene tonditions
i ncl ude, e. Qlydr@«ymedtyﬂlcdahuglse,guﬂmopylp:ﬁméidmé pakywhqﬂpyrmﬂngomqaat hy, systenic

anyl oi dosi s, i rrer Di sease (Al h itar rebr henorrhage with
anyl oi dosi s ‘robv RGP RRlidine P, st bl e a -ztarc s SRS orre
and mld Co%bltdsé’%abﬁﬂadeﬂﬂﬁ@é kacﬁﬂoﬂgi R[PSS, %oggoﬂéﬁs conpounds of the
present invention have al so been Shown to inhibit beta anyloid production.

I n one erbodi nentLumcanlﬂsjcamtncbrdemgnesnumcsmardm lighrarthydmds iticic acid; ¢al¢ at i ng
| evel s of the co ds.a /or betaa loid levels, fromtine to tine
fol |l owi ng adfhde fglflﬁtlu of the invention, or during the

course of treat ngRhylafiny ﬁéén% &n%clﬁ% W&oﬁﬁlﬂnﬂ@tldﬂ 'sﬂh'cé@ﬂlo@(i?fe this purpose,
i ncl udi ng those 30 described bel ow. Addi ti onal ly, cellular, cell-free and

in vivo scresivromystalihocdluless, stweh,lcabosumaenbonatmmomymomdnesm@ne | i nked

i mmunosor bent ELI SA) to detect inhibitors of beta anyloid
product i on a‘?éyﬁ?ﬁg\ykﬂé’laﬂj%é’ﬂéﬁ (See, e.g., P.D. 39 0 5 DEC 20 WD

03/ 10366@Q PCTI USOQ{silrﬁégQ&m h&,caf inchlde staf€lf; RabakafethficéhaaRpst i C
Pat hol ogy, vol . 2, ullock et al, Acadenic Press, Boston, pages

99- 112 (1991bydr¢xmmmb¢arohmaubmt@dmhydmgmr@ml‘#eélmlqs@, sodinm bigarbonae, Eur opean
Patent No. 0 652 0 and Pat ent. 129 and 5,593,846). 5 The
conmpounds ca N 8§phr§g ﬁ?‘ffa}l%lgﬁlmﬁgg’e%?ﬂgt Qﬁdé reagents useful in

di agnosi s of condihbDiRatsaan ddlades dhithbhthinaipnen éaryleiels], ehinkeilaceayly| oi d.

For exanple, the conpounds of Forrmula |I can be used to generate antibodies

whi ch  woul calerholieyhalcoholaispaiopit lgusgte, avlagthzslm slya@lsalg/‘se Olj/PEHRIGEIYS or
t I d t het t i bodi
genera |r39t s'g?ﬂ’g%eo af’éipg eyccéc {%ﬁn{fg&myg and synthe ic anti bodi es

or fragnen are we wn'to 6se of skill in the art. See,
e.g., E Mrk andAl?milauvaly, thé—imwflsusiamemddfvemwodesnai beAddsirblaldj insrderChapt er

4, The Handbook of Exper.i al Pharma ol o Vol . 113, The Phar nmacol ogy
of Monocl onal 2XAidithe 8¢ Slty%b er?&@?nt\‘}%F f%gﬁﬁﬁgns by 3113' Rastsi élh e derp

M1 stein and g g8 aYiHAOWR usdPRbirfih GaHANS dbRGme e relddbE Nt dcaRabedat ent
Appl i cation No.

i.e., a compound of the invention, until after placement in a delivery environment,

20  followed by a sustained release of the agent at a later time. A number of sustained
delivery devices are known in the art and include hydrogels (US Patent Nos.
5,266,325; 4,959,217, 5,292,515), osmotic pumps (US Patent Nos. 4,295,987 and
5,273,752 and European Patent No. 314,206, among others); hydrophobic membrane
materials, such as ethylenemethacrylate (EMA) and ethylenevinylacetate (EVA);

25  Dbioresorbable polymer systems (International Patent Publication No. WO 98/44964
and US Patent Nos. 5,756,127 and 5,854,388); and other bioresorbable implant
devices composed of, for example, polyesters, polyanhydﬁdes, 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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15 PCT/ GB85/00392; British Patent Application Publicati onFﬁ\lg. EEB 8638A,
Anit et al., Science, 233:747-753 (1986): Queen et al., OE | . Acad.
Sci . USAWO 881080@29- 10033 (1989); International Patent PuBCT/USA¥1B8tP8No. WO
90/07861; and R echmann et al., Nature, 332:323-327 (1988); Huse et al,
Sci ence, 246:1275-1281 (1988). Alternatively, the conpounds of Fornula I
can thensel ves be used in such 20 di agnostic assays. Regardl ess of the
reagent sel egjj.ed (:@ngmaﬁ@ntmgg,@yy or conpound of Formula |), suitable

di agnostic formats including, e.qg., radioi munoassays and enzyne-|inked

i mrunosor bent assaye presentdmEention providsls imdtmsisof providing theabnwloithds dfithe t he art
and are not %Jeh%ﬁf%t i oag. 0{1 .ﬂ_gei S enbocﬂii nent OE th bi nventi on. Thﬁ fol |l ow ng
exanpl es ar e PEBVIHER P | TG PRPLUPTRCaR P dahivared by sout sychas pralos o

repr esent at i derne0R@detmal finttdborichite Nhir@asA N trhferlobd, Ytk drtRulapei 1 _
performance in a screening assay. e skilled in the art will appreci ate

t hat al t hbugfbsptaareyse parerigehtintrapgritpnealnsiiblingval, intracranial, epiddral,n t he

foll ow ng ex ese ndi tion are not. a, limtation on
the present ?ﬁ@gﬁ@egfﬁ Q&%S’a%q%%%r%%ﬁ B o tﬁnfaé%l%ﬁe‘ EE?F‘?%@@‘B?%@’?@’B
EXAMPLES Examphle 1 2-Bronmo-N- [ (1 _

S, 2S) - 1- (hydr oxynet hyl ) - 2- et hyl but yl ] benzenesul fonamde O4d H N Br ~~\0

5 To a sol ution ofn ) embosiaent; thecompgsitigns age delinentd) orally Hplid 3r highidwas

added triet ) | d 2-bronobenzenesul f.onyl chloride
(51 1y, |0 5 AR Puddt Sablkr, ot BGdan e Giepb R BOEER G e
concent r Hi edsusparssions sympgelisgs andlagslved in MeOH (1.5 nl) and purified by

sem -preparative RP-HPLC using the 10 follow ng conditions: Colum:
Phenonenex C 18 LIgsirably.avhemthe eanpawnd s deligared omllyait isgubedivided dpssiasea

buf f Sol B ' j +£Q. 9% LEA: g . di cTi
D81, 20 e g 4 TR R T T
product peakbepskegid epeditivas dor omanigle phietedpowdersndals cigglldsabralle® Qi ve

syringes or sachets containing liquids. The unit dosage form can be, for example, a

15 capsule or tablet itself, or it can be the appropriate number of any such compositions
in package form. Preferably, the powders and tablets contain up to 99% of the active
ingredient.

In another embodiment, the compounds are delivered intravenously,
intramuscularly, subcutaneously, parenterally and intraperitoneally in the form of

20  sterile injectable solutions, suspensions, dispersions, and powders which are fluid to
the extent that easy syringe ability exits. Such injectable compositions are sterile,
stable under conditions of manufacture and storage, and free of the contaminating
action of microorganisms such as bacteria and fungi.

Injectable formations can be prepared by combining the compound with a

25 liquid. The liquid can be selected from among water, glycerol, ethanol, propylene
glycol and polyethylene glycol, oils, and mixtures thereof, and more preferably the
liquid carrier is water. In one ernbodiment, 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

30  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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Exanple 1 (37.7 ng). The follow ng conpounds (Table 1; Exanples 1-13) were
prepared using 2- bronobenzenesul fonyl chloride, 3- bronnbeﬂﬁbﬂ@%dﬂﬁonl

chl ori de W@0¥HB00 20 benzenesul fonyl chlori de, PCT/US03/18198

4-chl oro-7-chl orosul fonyl -2, 1, 3- benzoxadi azol e, 2-chl oro-

4-fl uorobenzenesul fonyl chloride, 5-chloro-2-nethoxy-benzenesul fonyl

chl oride, 2- chloro-6-nethyl benzenesul fonyl chloride,

3, 5-di chl or obenzepesitdhaphyddithord € coﬁp&sm&isfa!ré'@élglegﬁﬁz misdett 2419 By ‘Jy

chl oride, 4-fluorobenzenesul fonyl chlor l uoro ony
chloride, 1- srmaﬁahlerla{elemsthﬂotlgmghe ustbbHa treimsdeaumed patCBﬁomtamlrrIME eompodifiany |

chl oride and f.oll O\{VI t he cedur utI | ned i n Exa % Th| S procedure
is outlined 9% 40P lPB%ICSWeﬁ@“gW&% § CpBO 85kip
PCT/ US03/ 181QRwsReBGvefsHbiThe %rgb@d%@ystem&mﬂﬂﬂn ﬂtoTH@El%o& strea.lﬁ{:'vS Dat al

RSO2CI Exanpl e Mol ecul ar lon and retention tine br onobenzenesul f onyl
chl ori des1 (S}EQ agapigr)can be g sream, nmtmemirpﬂﬁﬂoedzemmf\@rﬂpmchﬂhc crgemg (338.0

M-H) ; 3.014 or obenzene ulf 2.1 M+ 2.949 mn
b ohi or o 7- I SBIEPR D S D i S et et P55 oM kgR i azol o
2- chl or o- 4- fdpeerpake pgnaas d sb@ﬂge/d mﬁaeﬁaﬂeamlorl‘ﬂyh%phﬁm Bolbuth. FRihef, iade

5-chl or o- 2- net hoxy- benzenesul f ony 8322 © 3.018 min chloride

2- chl or o- 6- rieatigy Heselopive dpw@wlanﬁe s @edltowwllegse the artivemeagents intothale
3 oL o R SRR 38 el iy g0 Dy AL comai
4- f | uor digenzgties tdapenty, or thamx dentdiir(gARd rehctWiddeageatsH91 m n
2-fl uorobenzenesul fonyl chloride 11 (276.1 MtH); 2.608 nin

V.  Methods of Use

The compounds of the present invention have utility for the prevention and
treatment of disorders involving beta amyloid production, including cerebrovascular

15  diseases, and the prevention and treatment of AD by virtue of their ability to reduce
beta amyloid production.

In preliminary studies using protease specific assays, the compounds of the
invention have been shown to exhibit specific inhibition with respect to protease
activity. Thus, the compounds of the present invention are useful for treatment and

20  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.

25 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

30  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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1- napht hal enesul fonyl chloride 12 (308.1 MrH); 3.087 mn

2- napht hal enesul fonyl chloride 13 (308.1 MtH); 3.103 mn 505080 2088

condi t i oN¥O 03468t t Packard 1100 MSD; YMC ODS- AM 2.0 nmm xPGHUSEH 1888 col umm
at 23C; 3 L injection; Solvent A: 0.02% TFA/ water; Solvent B: 0.02%

TFA/ acetonitrile; Gadient: Time 0: 95%A; 0.3 mn: 95% A, 4.7 mn: 10% A;
4.9 mn: 95% A Flowrate 1.5 nL/mn; Detection: 254 nm DAD;, API-ES

Scanni ng  NoNfehid0et 411, Techkidired R0DidphodivemiiRloghOvaN2, i, $4118c10etEC 2006 WO
03/ 103660 PCT/US03/ 18198 Exanpl e 14 3- Am no-4-chioro’N-[(1

S, 2S) - 1- ( hy ofeadgrase Riesy, Bosian; h%gebéi?;lllPlﬁ&leé,de‘@maﬁion@lrﬁr?&eﬂ P@blidatib?l\td.-l?, i1 8
HZN 0 1  HN g7 P ti f 3-Nifr.0-4-chloro-
S, 29)-1-( hydW@?@g%’%@Peﬁn{a %t%r’@ﬂ(lfﬁ]ﬁ%e%@eﬁ%égsggﬁ q& 5’%’&9&5’@ut i on of

S-isol euci noj,5¢8846)9, 25.6 mmol ), triethylamne (2.85 g, 28.2 nmmol) and

met hyl ene chloride (30 ni) at 0C, was added a solution of 4-
chl or 0- 32ni t r o- be AbeerBRAUNESH ¢an furtherbeqrilized Bogageraping Geagamis iséfnl i@H2C12 (30

m). 10 Aft . M B S moved,and the .reaction
al I)ovved to r‘gg%l#%?ggé%i%? gr“t %godﬁ%gdr g’%’?ﬁﬁ@%alg VF%r??\R/S@ a&tYé‘HéhEal by pouring
into a sat uraaals mpduhd%ﬂm}ﬂm&m%itﬁéﬂ(o?ﬁeﬂﬁe)anti_ﬁbﬁe@ﬁvﬁﬁ:!ﬂ' ¢ phase
was separated and washed sequentially with IN HCO solution (100 niL),

di stilled wavendbsyseul na varictyef dagaostioassos. Methedsdppgenetatingo gi ve a crude

e (el R AR M eSS SRR R AR g
5.09; N,108. 3¢ wetlumdwn@o thbde 825kilin theQbt, S¥e, Bg.2B. Mafk addredtinat i on of

3- Ani no- 4- -N-[(1S, -1-(hyd met hyl ) -2
met hmylngutylc?%;’éﬁ@gk(ﬂfptoé ) oa@ga%étfbéﬁgfghﬁh@»}még&ﬁaﬁmlbomspf l e was char ged

[(18, 55 1. (PR PRermreslony Voh b3 Thr Bhacmacelogy pf Mopoglongl paiindics, g
mmol ), 10% $midgadVertag (Funarse4); Kbhlb agd Mibsedih amdthe @2Zmyknpwand hydr ogen
gas. It was modifications thereof; International Patent Application No.

15 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

20  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

25  of representative compounds 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 following examples, these reagents and conditions

are not a limitation on the present invention.
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shaken on a Parr hydrogenation apparatus for 50 m nutes. gge%ér@mi on
m xture was filtered and the sol vent evaporated to produ crude oil

that was W@ 8¥H36@hr omat ogr aphed (el uant: ethyl acetat e- heXGHES03ABPB t o
afford the product as a solid, 25 np 89-92C (0.12g, 26%. Ms (+APClI) 307.03
([MH] ). Anal. Calc'd for Cl12H19CIN203S: C, 46.98; H, 6.24; N, 9.13;
Found: C, 47.44; H 6.32; N, 8.88. f 43 95 DEC 20 WO 03/103660

PCT/ US03/ 18198 Exanple 15 N-[(1 EXAMPLES

S) - 1- benzyl - 2- hydr oxyet hyl ] - 4- br onbbenzenesul fonanmide Br OH H NS5 /\ To a
solution of (S)-(-) 2-am no-3-phenyl -Exgnplpdnol (37 ng, 0.25 nmol) in THE

chl or do (63 mp? BB NNURSIFAI i oe B a1 o B our s

then 10 concentrated. The residue was dissolveqg in MeOH (1.5 nL) and
purified by sem - preparative RP-HPLC using the conditions described in
Exanple 1 to give Exanple 15 (9.8 np). focedure is outlined in the

fol | owi ng Schema 0 0 RLRZNH O 0~~Q RSCl Et|l3N, THE RSN.R1 R2 15 Table 2
(LCVS Data': Mol ecular ion and @
lll

tion ti Rby RRNH (S) - (-)
2- am no- 3- phenyl-l-propanol Ex ; H; 3.110 mn 44 W
03/ 103660 0 5 DEC 2006 PCT/ USO3KNt81 s/ExarrpI e 16 4-Bromo-N- [ (1

S) - 1- cycl ohexyl - 2- hydr oxyet hyI]bezené/é\sllfonam de Br 1L OCH HN

5
To a solution of (S) isoleucinol (23 mg, 0.2 mmol) in THF (3 mL) was added
triethylamine (46 pL, 0.24 mmol) and 2-bromobenzenesulfonyl chloride (51 mg, 0.2
mmol). The solution was stirred for 8 to16 hours, then concentrated. The residue was
dissolved in MeOH (1.5 mL) and purified by semi-preparative RP-HPLC using the
10  following conditions:
Column: Phenomenex C18 Luna 21.6 mm x 60 mm, 5 p
Solvent A: Water (0.02% TFA buffer)
Solvent B: Acetonitrile (0.02 % TFA buffer)
Solvent Gradient: Time 0: 10 % B; 2.5 min: 10 % B; 14 min: 90 % B.
15 Flow Rate: 22.5 mL/min
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-bromobenzenesulfonyl chloride, 3-chloro
20  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 chloride, 3,5-dichlorobenzenesulfony! chloride, 2,4-
difluoro benzenesulfonyl chloride, 4-fluorobenzenesulfonyl chloride, 2-
fluorobenzenesulfonyl chloride, 1-naphthalenesuifonyl chloride, and 2-
25  naphthalenesulfonyl chloride and following the procedure outlined in Example 1.

This procedure is outlined in the following Scheme.
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O O To a solution of 4-bronobenzenesul fonyl chloride (102052%. .Z@ﬁmml ) in
THE 5 (1 nL) was added L-cycl ohexylglycine (77.4 ng, 0.4 1N

sodi um hy? 8X103€0 (1 nl). The reaction was shaken at 25C PGFUSE/BBEr s, then
concentrated. The residue was dissolved in THE (1 nL) and lithium al um num
hydride (1 M solution in THF, 0.8 nmmol, 0.8 nL) was added and the reaction
shaken for 2 hours. Water (240 L), 15% sodi um hydroxide (240 L) and water
(960 L) were added 10 with shaki ng between each additign. The reaction

m xture was filtered and the filtrate concentratedaa purified as

descri bed for Exanple 1 t e ExarHJIe 16 (1.9 ng). [ This procedure is
outlinedinthefollovm'ngShen@_il : OHL0 OHyN Ii OH LAH, THE
0~ ~00/ NS NOH | HQ 13;N3THFhe foﬁtgw ng conpounds (Exanpl es
16-19, Table 3) were prepared using 4- bronobenzendul fonyl chloride with

L- cycl ohexyl gl yci ne, D-4-hydroxyphenyl gl yci ne, D-nethioni ne, and
L-tryptophan and followi ng the procedure outlined in Exanple 16. 20 45 1.5
DEC 2006 WD 03/103660 PCT/ US03/ 1848R 1Tabt®is3D4thiCVS Dat al : Mol ecul ar i on

and retention tinme) Amino Acid Exanple Milecular lon Retention time (min)
L- cycl ohexy| gl yci ne 16R§@HA. 0 M+H) 3. 216xample hy dviolkgularrion3nd r@eifor) | 2. 371
phenyl gl yci he D-nethionine 18 355.0 MiH) 2.692 {L- to harimi®® (411.0 M+H)
3.004 Exanperathosenérestifchybcldofiieior -IN-[ (1 (338.0 M+H); 2.850 min
S, 25) - 1- (hy I St AY i nes i IYAIBHEY T T [ 25 benzenesdygi PRaH)I8.014 min
3-chlorobenzenesulfonyl chloride 3 (292.1 M+H); 2.949 min
. 4-chloro-7-chlorosulfonyl-2,1,3- 4 (334.1 M+H); 3.073 min
benzoxadiazole
2-chloro-4-fluorobenzenesulfonyl 5 (311.1 M+H); 2.910 min
chloride
5-chloro-2-methoxy-benzenesulfonyl | 6 (322.1 M+H); 3.018 min
chloride
2-chloro-6-methylbenzenesulfonyl 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

5 'LCMS conditions: Hewlett Packard 1100 MSD; YMC ODS-AM 2.0 mm x 50 mm
5 w column at 23°C; 3 pL 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.

10
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Br L OHLil,s<N O To a solution of (S)-isoleucinol (23 ng, %I) in THE
(3 mL) was added triethylammne (46 L, 0.24 mmol) and GSDEC

4- br ono- WNGOHIBs@or obenzenesul fonyl chloride (58 ng, 0. 2PGHEF()3/18T%8e
solution was stirred for 8 to 16 hours. The solvent was 10 renoved and the
residue purified as described for Exanple 1 to give Exanple 20 (4.7 nm).
The foll ow ng conmpounds (Table 4) were prepared using (S)-(+)-isoleucinol,
(S)-(+)-2-am no-3-nethyl -I-butanol, apd @}, pert-leucinol wth

4-brono- 2, 5-di fluoro benzenesulfonyl chl |de 2, 5- di br onobenzenesul f onyl

chlori de, i bro )

o 50U ol or oh R R RS ASR %?%(z‘yzwe ety sy snzengsplfppamide
chlorlde 2,4,5- trlchlorobenzeneB I chloride, and 2,4,6-tichloro
benzenesulfonyl chloride and follo he procedure outlined in Exanple

20. 46 0 5 DEC 2006 WD 03/103660 03/(8198 cHnis procedure is
outlined in the followi ng SchemdN R>XR OH ~OH TEA, THE R, SHN H2N

O O Table 4 (LCMS Datal: Ml ecular iongs | retegntion time) RSO2CL

Am noal cohol (S)-(+)- (S)-(+)-2-am no- ( f”c euci nol i sol euci nol

3- et hyl - i fono-2,5- Ex. 20 Ex. 26
di fl uorobenzenesul fonyl (374.0 MtH); (358,8 H; chloride 3.663 mn 3.006
mn 2,5-di bronmobenzenesul fonyl Ex. 21 chrorl de (417.9 MHH); 3.340 mn

3, 4-di br dhobenzendsul f Brephrafirn 0P 3-Nitro- 42@10mm¢¢l|SdE)(14aﬂd®xmbﬂ1yl)(ml5 9
MtH) ;3. 387 m n 3. 357methylbutyl]benzenesulfonamide

To a solution of S-isoleucinol (3.0 g, 25.6 mmol), triethylamine (2.85
g, 28.2 mmol) and methylene chloride (30 mL) at 0°C, was added a solution of 4-
chloro-3-nitro-benzenesulfonyl chloride (6.55 g, 25.6 mmol) in CH,Cl; (30 mL).

10  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 HCI solution (100 mL), distilled water and brine, dried over
MgSO0; and evaporated to give a crude solid that was recrystallized from ethyl

15  acetate-hexane (5.52 g, 64%). MS (+ESI) 354 ({M+NH,]"). Anal. Calc’d for
C12H7CIN,0;58S: 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-[(1S,2S)-1-(hydroxymethyl)-2-
methylbutyl]benzenesulfonamide
A standard hydrogenation bottle was charged with 3-nitro-4-chloro-N-

20 [(18S,25)-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,

25  mp 89-92°C (0.12g, 26%). MS (+APCI) 307.03 ((M+H]"). Anal. Calc’d for
Ci2H;9CIN,038: C, 46.98; H, 6.24; N, 9.13; Found: C, 47.44; H, 6.32; N, 8.88.

L)
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2, 3-di chl orobenzenesul fonyl Ex. 23 chloride (328.0 MtH); 25 ég@ @‘n
3, 4-di chl or obenzenesul fonyl Ex. 24 Ex. 27 Ex. 30 chlori de0 ( .0 M+tH);
(312. 0 MW 03/10308. 0 MrH); 3.314 min 3.105 nmin 3.041 ni n PCT/US03/18198

2,4,5-trichl orobenzenesul fonyl Ex. 25 Ex. 31 <chloride (362.0 MtH); (362.0
MtH) ;  3.533 min 3.505 min 2,4,6-trichl orobenzenesul fonyl Ex. 28 Ex. 32
chloride (348.0 MtH); (362.0 MtH); 3.210 min 3.404 min 5 47 0 5 DEC 2006
WO 03/ 103660 PCT/ US03/ 18198 Exanple 33 4-Bronmp-N- [(1

R 2R) - 1- (hydroxynet hyl ) - 2- net hyl butyl ] benzenesul fonam de Br I. OH Ne //
\O5 To a solution of D-isoleucine (3Bx@nplgl50.25 mmol) in THE (2 nL) was

dded " 1ithium al uni i d i on in THE 8 n, 0.8 mol
and the solution  vaC TS ar a4 bR G o rphhetilietiicas « non

stirred at 25C for 8 to 16 hours. The reaction was quenched by addition of
water (45 L), 15% aqueous sodi um hydroxide (45 L)

d water (105 p.L) with

vi gorous stirring between each 10 addition. Thure was then filtered
a (i
) O

and concentrated. To the residue in THE (3 nl) ded triethylam ne (69
L, 0.50 mmol) and 4-bronobenzenesul fonyl chlg 3.9 ng, 0.25 mmol).
The solution was stirred foBr g~16 hours, fhen concentrated and the
residue purified as described farrpl e 1 to giw 50.8 ng. 15 The
fol |l owi ng conpounds ( Exanpl es 3:\\ Tabl gn® € prepared using 4-

br omobenzenesul fonyl chl ori de, an®4- chiorobenzenesul fonyl chloride, with
D- isol eucine, L-a-nethyl-valine, [3-né®hyl-tl-phenylalanine, and

L-al | 0-i Sol eucine and follow ng the Srockdure outlined in Exanple 33. This
procedure is outlined in

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
10 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”~Cl Et;N, THF R’S\I;j'
R2

R4

15

Table 2 (LCMS Data': Molecular ion and retention time)
R;R;NH
(8)-(-) 2-amino-3-phenyl-1-propanol Example 15; (372.0 M+H); 3.110 min
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the followng Schenre. RRl HRL LAH, THE ~OH RSOzCl R, sHN~-OCH OH 2N H2N
TEA, THE O~O 20 O 48 0 5 DEC 2016 WD 03/103660 PCT/ US03 dPES8 Whabl e 5
(LCVB DatMW® 03/M3f@cul ar ion and retention tine) Am no Aci dPREDBHE18198

4- br omobenzenesul f onyl 4-chl orobenzenesul fonyl chloride chloride

D-isol eucine Ex. 33 (336.0 MtrH); 2.858 mn L-a-nethyl-valine Ex. 34 Ex. 37
(338.0 MtH); (292.0 MtH); 2.872 mn 2.806 m n 3-nethyl-DL-phenyl al ani ne
Ex. 35 Ex. 38 (386.0 MrH); (342.0 MtigkampR: B9 min 3.035 mn

L-al |l o-isol eucine Ex. 36 Ex. 39 (336.0 Nﬁkb; (292.0 MtH); 2.828 min 2.763
mn Exanple 40 N4ABtoyho-M-[€h$)er-oydlplexyl-2-hydroxyethyl]benzenesulfonamide

S, 2S) - 1- (hydroxynet hyl ) -2-net hyl butyl] 5 benzenesulfonamde a OH /N OO
To a solution of L-isoleucine nethyl ester ochl oride (1.82 g, 10 mmol)
and 4-chl orobenzenesul fonyl chloride (2.11 mmol) in CH2Cl2 was added
triethylamne (4.18 nL, 30 mmol ). The m xt s stirred at 25C for 16
hours, then 10 filtered and eance ated. The|crude product was purified by
flash chronmat ography

S/HN
0// \\0
To a solution of 4-bromobenzenesulfonyl chloride (102 mg, 0.4 mmol) in THF
5 (1 mL) was added L-cyclohexylglycine (77.4 mg, 0.4 mmol) in 1 N sodium hydroxide
(1 mL). The reaction was shaken at 25°C for 16 hours, then concentrated.

The residue was dissolved in THF (1 mL) and lithium aluminum hydride (1 M
solution in THF, 0.8 mmol, 0.8 mL) was added and the reaction shaken for 2 hours.
Water (240 pL), 15% sodium hydroxide (240 pL) and water (960 uL) were added

10  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.

0o R
A\ ,Cl
0=% HZN)\H/OH 9.0 R 0.0 R
S5 S\NJ\U/OH LAH, THF ¢ J_oH
/©/ H o /©/ H
Br . Br
15 Br :

The following compounds (Examples 16-19, Table 3) were prepared using 4-
bromobenzensulfonyl chloride with L-cyclohexylglycine, D-4-hydroxyphenylglycine,
D-methionine, and L-tryptophan and following the procedure outlined in Example 16.

20
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over silica gel using 10%ethyl acetate in hexane to givegs pec 2006

N- 4- chl or obenzenesul fonyl L-isol eucine nethyl ester 3.53 g. F‘Fo a solution
of N 4- cNYQPYHEPPenesul fonyl L-isol euci ne methyl ester (859%,503/1@.1925 mol )
in a mxture of DCM (1.5 nlL) and THE (1.5 nL) was added allyl alcohol 15
(17 L, 0.25 mml), triphenyl phosphine (66 ng, 0.25 nmol) and

di et hyl azodi carboxylate (39 L, 0.25 mml). The reaction was shaken at 25C
for 24 hours. 49 15 Py 3006MIIATNAARE FHALISRHiARURR) Li L i um
borohydride (11 ng, 0.5 mml) was added to this reaction solution and the
reacti on was shalksnnafcylsC fo[/Exampburs t Adolequianiohed by Rethintionfinsf Wat er
(2 nL) and extracted into ethyl acetate (3.5 nlL). The oygani ¢mx)ase was
evapor at ed | Bhslclbhéylgpdiakie p|urdfi ed ag3eesnm+ed for Exappte 1 to giye

11.6 my. 5 Tﬁﬁt-hﬂrbﬂ’“ ng conpoinds (Exqem ¢x[4Py 48, Tabf £3%) were prepar ed
using allyj ‘aeh%,nlﬁkne 4- bi phenyl net hapol , t-butyl

Rq + Ial la | |
N- ( 2- hydr ox = TS —rcy but-arretrethanol ,
i et ol e I SO ot L8 oyt hanol] - and
3- phenyl - 2- p¥x thﬁ%l and_f ol Fhwi ng r@l-@wﬁﬁ)m.rp out gp 4{ in Exanple 40.

This procedure is outlined in the following 10 Schene. pCl pCl pC LiBH
pCl - PhSO02C | Ph Ph3P, DEAD Ph a Ph HZ%OlééL gt3N, DCM OS, N O~ Ry OH, THF: DCM
OjSNO-. O=S'N OHOR 0 R 15 TR¢87 [ ovs Data) R OH Exanpl e
Mol ecul ar | on Ret entBromold, sHifludkd-W-[(26 28R 0l (hyo:33deth )-Mnlthy1Butyili n
4- bi phenyl net hanol 41 458.0 M+H 4. 2(5 m'jr: (tﬁutyl I\fl% 2- hydr oz};/]ell hyl)- 42
435.33 MPH 3.68 nin carbamate p- chengerselionamids cohol 43 416. 14 M+H 3. 97
m n cycl obut anenet hanol 44 360.31 MtH 3. 97 m n | 3, 4-di net hoxybenzyl
al cohol 45 442.1 MtH 3.333 min furfuryl alcohol {46 372.1 MrH 3.403 mn
2- (met hyl t hi 0) et hanol 47 366.27 Mt 3.69 m

Br

OH
S/HN .
F o// \\o

To a solution of (S)-isoleucinol (23 mg, 0.2 mmol) in THF (3 mL) was added
triethylamine (46 pL, 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

10 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

15  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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3-phenyl -2- ro -1-ol 48 406.33 MtH 4.05 nin 50 0 5 DEC 2106 WO 03/ 103660
PCT/ US03/ 18198 Exanpl e 49 4-Chloro-N-[(1 05 DEC 200
S, 2R) - 1- (W8 YR9Pet hyl ) - 2- (4- met hoxyphenyl ) propyl] benzeMeBUP3GIEI8 de Owve
Cl OH HNOO 5 Part |: A solution of 2-pentenoic acid (4.05 nL, 40 nmol)
in THE (100 nm.) was cooled to -78C. Triethylamne (5.85 nL, 42 mmol) and
trimethylacetyl chloride (pivaloyl chloride) (5.17 nL, 42 mmol) were added
via syringe ifistphaledtiede bulibeitth foll @finpSitienys repl aced with an ice bath
and the reaction stirred at OC for 1 hour, then 10 the reacti on was
recooled to -78C. In a separate flask 4- (R) 4-benzyl - 2- oxazolidinone (7.0
g, 40 mml) was dissolved in THE (100 ni) and cool ed t -78C, then n-butyl
lithium (1.6 M 25 nL) was added V|a syr The m xture s stirred for
Rﬂg@} m$k$e§QV|ng t he septum

20 m nutes then the above react‘ékv( t—ﬁmy-adckedq
and pouring quickly fromone H} t er (NoRe* attenpts to transfer
reaction 15 mixture via cannula failed due to the Su@pended

trivet hyl anmoni um chl orpgife L EME DifakMéRkuIarToR ah Mol Giofl <t ur @ was

stirred at -78C for 30 mnutes then allowed to warmto for 1 to 2
hours before_guenchi ROM A h sat uratfed aqueous NHACAmismilashiobn (100 nl) .
Vol atiles were removed on the rotarfySe@dporat or qsﬁeﬁhﬁmﬂﬁMﬁom%S?@nﬂkwﬁﬂM
was diluted/with water (200 nlL) andi®xducapl ed mngmngmpyl acetate (2 Xx
nL). The cpmbined organic phase was dried over %ﬂ%@%l filtered and
conpentr?$e'_b}' 029§00u0t TEy-CT Y5 LE’Uua ot pution a;r be pi_hhgg
urity. atlon i require ude an be purifie
1I‘O | as hyc hr onp#hgfm%ﬁ??ze&gﬁ%%n go% ?& t at ¢ er; ﬁ& > 25 El 05 DECy
2006 WD 03 PCTI US03/18198
2,5- d1bromobenzenesulfonyl Ex. 21
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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Part 2: To a copper (1) brom de-dinmethyl sulfide conplex (%g@; Q:/L.Z nmol )
in THFE/DVB (2:1, 15 nl), cooled to -40 C, was added 4- et Sﬁ@ﬂ |

magnesi uWO BYH¢@e (4.8 nL 0.5 Msolution in THF, 2.4 mmoPOT/USBASEAS| uti on
was allowed to stir 5 for 10 minutes while warmng to -15 C. The m xture
was recooled to -40 C and the . product fromPart 1 (245 ng, 1 mmol) in THE
(6 mL) was added. The solution was stirred at 25C for 8 to 16 hours. The
sol ution was cooled to -78 C and N- brgagselgsi nimde (356 ng, 2 mmol) in
THE (2 nL) was added. The solution was allowed to warmto O C and shaken
at 0 C for 3 hotrBsomu-[(18a2R) bthyssexymetndhemetlylhityibenzenebuloiamidon of
saturated ammoni um carbonate and 0.5 N potassiumbisulfate (5 nL). The
organi ¢ phase was decanted of f and concentrated. |[Part 3: To the product
fromPart 2 dissolved in acetonitrile (5 rL), was’/added 15

t et ranet hyl guani di ne azide (0.6 nlL, 4 nmol). “¥He solution was stirred for
72 to 120 hours. The sol uti dff g tQncentratgd to dryness, redissolved in
CH2C12 and 1 N HO (2 nL) was gdded| The | ayeLs pe separated and the
organic layer was filtered throygh 2(pad off sil“Ca gel, washed with CH2C12
(5 nL) and concentrated. 20 Part 47 To e product fromPart 3 (131 ng, 1
nmmol) in THE (5 n.) at 0 C was added ' \hi um al uni num hydride (1 M
solution in THF) (2 nm., 2 mml) and tife Qolution stirred at 25C for 4
hours. The reaction was quenched by addition of water (114 L), 15% aqueous
sodi um hydroxi de (114 L), and wat eraé266 L) with i

. ] | 25 vigorous stirring
bet ween ach addia sodwionefddisolguging (34S mg &2 Simmobria d HIn@ mEpwesaddedt ed. 52

O 5 DEC 2008:,+.! . 8 5: t he,sol,ution from
st g (0.5 bR AreERROsRET SIS ARR R THET (e R, R BRORS RS Sl o
and 4- chl or oheyteatedsiybO@for 4didusy | Tee {ol@nSvathen QirfedBIVKIC foFlBa03@! Ut i on
was stirred for 8 to 16 hours, then concentrated. The sol vent 5 was renpved

and the resihoyes. pthe erdiwnavastusachiep by afditiompfimptes (45 1), §5%aqBens ny. The

fol |l owi ng conpounds a 49- 70 l e 7)., were prepared using 4-
chl or obenzerfg’g’d’ﬂ ?”%?ﬁl?%gr fe‘]é)ear\%l ‘f’ﬂérc(;[g? b‘fr? ﬁ%i‘%ﬂmlg‘-‘-sgigﬂ% ecyeacy,
2- hexenqioC afdflion. ThOEHRIR! WathbllfilteleA BANESncBRtkHed.f Ur Yl acrylic acid, and

4-met hyl - 2-pentenoi ¢ acid and nethyl, ethyl, isobutyl, 4-nmethoxyphenyl,
hexyl and phenyl Tatheeesidun iprldhf Gembhwas added triethylamine (69 pL, 0.50 mmol)

and 4-bromobenzenesulfonyl chloride (63.9 mg, 0.25 mmol). The solution was

stirred for 8 to 16 hours, then concentrated and the residue purified as described for.
Example 1 to give 50.8 mg.

15 The following compounds (Examples 33-39, Table 5) were prepared using 4-
bromobenzenesulfonyl chloride, and 4-chlorobenzenesulfonyl chloride, with D-
isoleucine, L-a—methyl-valine, 8-methyl-DL-phenylalanine, and L-allo-isoleucine
and following the procedure outlined in Example 33. This procedure is outlined in
the following Scheme. |

Ry

R
Ry LAH, THF J1\/ RSO,CI A _OH
o ARTE . A _OH 2225, RN
H,N 2 TEA, THF S
20 O 00

48



10 follow ng the procedure outlined in Exanple 49. This pr
outlined in the followng Schene. 0 \~0 O R 0O
WRB/16GX R NAO R"™ OHO ii) NBS =
yl1S2Cl RR + HN O LAH R _
/' \ 00 Ph Ph 53 15 DEC 2006 WO 03/103660  PCT/ USQ3/18198 Cl

lon and retention tine)

i) CuBr,

TMA OR 00 RR Ar

N3

COH O O Table 7 (LCVS Datal :

met hyl Et hy
50 Ex. 51

(370.0 (348.1 (3

i sobutyl Apids

Mbl ecul ar

e %{3&‘“ Moleé&b?ir@%ﬁd RRGRYA iR

N~ | )
1) L~,, O BT/UB03ARIH Ph
N~O OH OH Aryl

Q&CQCE-&E?@F\'S R'" N AO

S NH H2N
RRN
R R MX
hyl Ex. 49 Ex.
n 4.017 mn

3.244 mn H
m n n- propy

t hyl

BAmmd Aoid 53

Ex. 54 Ex. 55 Ex. 5

(B06.0 (334.0 MrH) ;RSB

3.189 mn 3.648

b4 lXomébenEhesdlorgk. S
chloride

4-chlorobenzenesulfonyl
chloride

D-isoleucine Ex. 33
(336.0 M+H);
2.858 min
L-o-methyl-valine Ex. 34 Ex. 37
(338.0 M+H);, (292.0 M+H);
2.872 min 2.806 min
B-methyl-DL-phenylalanine | Ex. 35 Ex. 38
(386.0 M+H), (342.0 M+H);
3.089 min 3.035 min
L-allo-isoleucine Ex. 36 Ex. 39
(336.0 M+H); (292.0 M+H),
2.828 min 2.763 min
Example 40
N-Allyl-4-chloro-N-[(18S,2S)-1-(hydroxymethyl)-2-methylbutyl]
5 benzenesulfonamide
CI
// \\

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

10  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-chlorobenzenesulfonyl 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
15 (17 pL, 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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(306.0 (320.0 (348.1 (398.1 (376.1 (368.1 MH); MH); M+H} %
MrH):  3.215 nin 3.372 min 3.891nin 3.635 mn 4 415 nmin 3. ¥ODEG A0R- pentyl

Ex. 60 BEWOB¥10840 62 (334.1 (348.1 (404.2 MH); MH); MER/USOASTBE i n
3.949 min 4.834 mn Phenyl Ex. 63 Ex. 64 Ex. 65 (340.0 (382.1 (410.1

MrH) ; MEH); MeH);  3.259 min 3.876 min 4.366 min 2-furyl Ex. 66 Ex. 67 EX.
68 (344.0 (372.1 (400.1 M+H); MtH); MtH); 3.225 min 3.649 mn 4.152 nin
i -propyl Ex. 69 Egithilfh bc(rgﬁ)ﬁlri@ %ﬁ Bglo, sl}ﬁ-rh%l%vmlahdedtéﬂﬁg%amléhéolét% mn The
fol | ow ng conpounds (Exanples 7 were prepared using 4

br onobenzen e@ui the I\%ﬁlc’tl@m wes Smew&% °Crfort Mm&ﬁlﬁu quénchethbeadditoract water

2- hexenoic a | enqi.c, a d, b-(3-pyrid acr lic
acid, furyl a&QF a?ﬁ{ﬁl {%gr%to ﬁlyﬂ%‘ﬁ% Kggnﬁg‘r‘] ghSPf:gaﬁ%’H?ag%H %%\%aﬁwat det hyl |
i sobutyl, 4- mm@xesphe 1ﬁe@a§idéseﬂyédfofrag 1let1ntb mm@ nd follow ng the
procedure outlined in anple 49. 54 0 200 103660

PCT/ US03/%18198  BTke RRlipwing-cympaonds CIE,*I@II@I@ 40438 abi@t@lwerer\mpamd asingon and

et enton ) aySuf, 4L, OGP BB ey 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

(e N]]

10  Scheme.
cl cl
Br Bh LiBH,
PCHPhSO,CI N o PhaP, DEAD
7N ~  R,OH, THF:DCM
H O

HN > EtgN, DCM
0

15 Table 6 (LCMS Data)

R;0H 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

50



3.230 nin 4.071 mn Ethyl Ex.73 Ex.74 Ex.75 (380.0 MtH): (5430.0 MH) ;
(406.1 MrH); 3.710 nmin 3.460 min 4.256 nin n-propyl Ex.78 S8EC7 2406y 78

Ex. 79 (3%Q0¥10649) : (364.0 (394.0 MrH); (422.1 MrH); 3. 2BAT/HSe3/6M48) ;. 3. 949
mn 4.466 nin 3.422 nin n-pentyl Ex. 80 Ex. 81 (380.0 MtH); (392.1 3.797
mn MtH); 4.007 mn Phenyl Ex. 82 Ex. 83 (386.0 MtH); (398.0 M+H); 3.328
mn 3.546 nmin 2-furyl Ex. 84 Ex. 85 Ex. 86 (376.0 MtH); (388.0 MH);
(418.0 MrH); 3.057 min 3.305 mn 3.7 B 4b- propyl Ex. 87 (394.0 MtH);
3.948 min 5 55 15 DEC 2006 WD 03/ 103660 PCT/ US03/18198 Exanple 88
4-Chloro-N-[ (1 S, ZsfhipreNNklylS,2R)-1{(hydtoxwpetbyhr2t(Fooethodpbamd)peeniily onami de

Cr OH H N Follow ng the procedure,outlin n .Exanple 49 (Part 1 and 2),
2-pentenoic 5 acid was coupled w P%nzﬁl-“is 99&%18F,Zy| - 2-oxazol i dinone to give
(R -3-(2'-pentenyl)-4- benzyl -2-oxazolidi none. Add{tjome of hexyl magnesi um
brom de was foll owed by trapping by N bronosu 1 de. After workup,

fl ash chromat ography over silica gel using S%¢ I n hexane, gave
approximately a 2:1 mxture of (1R 2R):(1R-"25)-3

(2' - brono- 3' et hyl nonanyl ) - 4¢ 2- oxazol i|di none. Each isonmer was
converted to OH

S/HN
o// \\o
S Partl:

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

10 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

15 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

20 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.

25
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10 the correspondi ng sul fonyl ated am no al cohol foll ow ng é)Ee procedure in

Exanple 49, (Steps 3-5). Cl hexyl ,NOH --'"~ 0-~015 Ta 3YS

Dat a' : MYY@B83103660i on and retention tine) |soner Exanple MEEES3AB81980N

Retention Tine (mn) 1S-2S 88 363 MtH 4.24 min 1 S-2R 89 363 MtH 4.24 nin

56 15 DEC 2006 WO 03/103660 PCT/US03/18198 Exanple 90 4-Chl oro-

N-nmethyl -N-[ (1 S, 2S)-1-(hydroxynet hyl)-2-nmethyl butyl] benzenesul fonam de

ON,OCH N ®art25 To a sol ution of

4-chl or o- N- [ (1S, 25 (hydr.oxymnet h met hyl butyl] benzenesul f onam de
%metb(yt

(0.10 g, 0.343 P)“@PE%TC(D\}EGHM‘F swfie yomplex éwedg, lpbnm@i)um
bonate (4 f t h t
Coolad to OCTHEPMS ZEITIR) radltd B4t o Wik iged ddeuhS e B iy o

the ice bat brongge (zesrﬁﬂﬁoismdomhsn IIEPHFI DA nith . UTﬁe y@ﬁn&& ¢v5§ ﬁfbv@éd 1636 f Or
24 hours. The 10 insolubles were then filtered off and the DVMF sol ution was

diluted wt thEtl@mln(l% Whhlﬁ)waéimdlgmshé°dcs e enxtued Ws secadled B4640P (O aral thei d

(50 ) and s ed. bri.n dr i ve orated to a
clear oil 3\/?5 Iﬁ\ggﬁéd rﬂg’l':lt’?%{ondﬁ &rf“[jh?"/g ngh Hm was

chr omat ogr apayﬂédedtlzavtt for%&oii6%@953/11Prs@mmh%§fc5%@téW? cﬂfﬁ)ﬂiec' product as
a clear oil (71 ng, 68% . Mass Spectrum (+APCl): 306 Mt 15 Anal:

Calc'd for chwnmmmasde @565r1g,(26mnlell) i6 THF (2MnL ¥wasaddeduite sclutiGd wad; H,

6.73; N, 4.3 mpl e 91 4- chi or o, .
S, ZS)- T—(hyd H{ﬁ}?’jn 9.0 ﬁﬂo%gk%ﬂ%’eﬁz@ﬁéé’msm%\ﬁr%ﬂom@s quzqhes

10 with a 1:1 solution of saturated ammonium carbonate and 0.5 N potassium bisulfate (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
15  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.

20 Part4:

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

25  vigorous stirring between each addition. The mixture was then filtered and

concentrated.
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H C 20 To a solution of (S)-isoleucinol (17.6 nmg, 0.15 Eﬁé%q]g@)g
(600 L) was added Et3N (300 L, IMin CH3CN) and 4-chloro Ifonyl

chl ori deWQ2¥1@%0ng, 0.1 mmol) as a solution in CH3CN (40BCT/PS03MBE8vi al was
capped and 57 0 5 DEC 2006 WO 03/103660 PCTI US03/18198 shaken for 8 to 12
hours at 40 C. The solvent was renoved, and the oil was dissolved in EtOAc
(1 m). The resulting solution was washed with 1M HO (2 x 1nL). The

sol vent was pg#gved in vacuo, and the residue dissolved in 1.6 nL DVSO
(0.03 M. The fol|ow ng conpounds (Exanples 91-119, Table 10) were prepared
using 5 4-chl or o Todhsobution f2omMagdo(0. ammod-if MiF @uehywaesddelonyl chl ori de

\éMRg h( Sr)S) phen&f %ﬁ'ﬁl iy 5§gﬁlui‘e8| T )@51%‘?%%25??@&%1 Cf’]f)ﬂjie ?B)O&@ﬂm nol ,
1-am no- | - Cyg'SQ%BI)a%@%Bmﬁﬂﬂlwas Rirrdt f0r 81596 hoﬂr]%nl%&?%nczilngat?d The solvent

(S)-2-am no- 3-cycl ohexyl -1 -propanol, Htyrosino
met hi oni ndl , “@Sﬂmowdméﬂmmsmudamrﬁmdla,s descgibedfor(Expntple bto gimet0.8,mg.

l(_ R?l ((a-r:l) n(2)I aano ZQB@?cmﬂal ﬁn%{‘ﬁ?.%%'as @ﬁ“ﬁ?sn%gablﬁr@é’gﬂﬁP@p%gluﬁﬁg& in

Exanpl e 91. FhlbsbeaRaesifos ncﬂﬂ&melwlﬂe@kotdmdm fzoéén%ﬁbfwamcﬁgt}% iaciqR Et 3N
OOR S.C-+ ~OH) SNOH X HoN CH3CN X R R '15 Table 10 (LCMB

Dat a2: Mbl eca1os¥enp@racuh§mn@mwda durylageyjic apidi anskd- mmyll 2peRtenoit-achd ardo- Ph

(W 334, 45 Rp b s Pty tensl, hets) and By Bieiios 35 s

(M H 2780 57¢d]lhifg the. fioettine ddtfied ih BxBhpR-49MTHes procddre 9ufithed kifhe hexanol

334.49 (MH) _274.55 (M H)
following Scheme.

0O © -
o R O O
/\/U\ i)—oc) BN R/\)J\NJ\O i) CuBr, DMS, R'MgX R/’\)J\NJ\O
R OH o ii) NBS
) Lo

- Ph

l TMGA

o
o)
R_«R  AriSO,Cl R_ R’
' + HNJ\O LAH N/U\O
OH OH
Aryl< g NH H,oN 2—/
Ph

Ph

ZENS
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1.02 min 0.86 mn (1S, 2R) - (+)-
368.44 (MH) 308.55 (MH)

Ex. 93 Ex.

100 Ex.

phenyl -

324.54 (M H)
propanol anmine 1.05 nin 1.09 ni n8&.0EE 4606 58 0 5

DEC 2006 WOW3/0366D03660 PCT/ USO3/ 18198 Table 10 (cont'd) PEI/HE18880I

4-chl or o- Ph 4-bronp-Ph 3-chl oro-Ph 3-fl uoro-Ph
354.44 (MH) 294.53 (MH)
(R -(-)-1eucinol
103 Ex.

Ex. 94 Ex.
net hanol

320.47 (MH) 276.49 (MH)
cycl ohexyl -1- 330.57 (MH)

Ex. 115

1.16 min 1.16 min 1.07 min HtyrosinolOER. 96 (bzl) 430.54 ng) 1.2
Ex. 107 nethioninol 3 1. ' S) - sl EX am no-| -
262. 49 (M H__but angl g.glélgqr%LW1D§gz'g§9%@iﬂ(@.agﬁeégm{"ﬁﬁg‘rlﬁl’cam ne 370.51
(M H R R’MgX
methyl Ethyl isobutyl | 4- n-hexyl phenyl
methoxy-
phenyl
Methyl Ex. 49 Ex. 50 Ex. 51
(370.0 (348.1 (340.0
M+H); M+H); | M+H);
3.168 min | 4.017 min | 3.244 min
Ethyl Ex. 52 Ex. 53
(306.0 (334.0
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 (320.0 (348.1 (398.1 (376.1 (368.1
M+H); M+H); | Mt+H); | M+H); M+H); | M+H);
3.215 min | 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
(344.0 (3721 (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

114

phenyl gl yci nol
334.48 (MH 274.48 (M H)
cycl open
0.95 mn 0.91 mn 0.78
0.93 m

Ex.

101 Ex.
0.96 mn 0.81 mn EXx.

1.00 mn 0.89 mn 1-am no-
ne 332.47R(MrH) 288.52 (MH) 272.55 (MH)

104

Ex.

112 (S)-(+)-2-

102 Ex.

105 pent anol

OP- am no-3- Ex. 95 Ex.

2- mno-| - Ex.
]

Qb
0.

%7 (MH) 314.59 (MH)

pr opanol

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

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

2-octenoic acid, cinnamic acid, b-(3-pyridyl)-acrylic 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.

54

1.22 mn




0.85 mn Ex. 117 L-alaninol 232.47 (MH 0.52 mn L-pheray#\pa.@]sw

al aninol 308.56 (MH 0.89 mn Ex. 119 L-valinol 260.51% 974 mn
59 0 5 DM® 28BE660WD 03/ 103660 PCT/ US03/ 18198 Tabl e 10 ( cBAE/U8)3/18198

Am noal cohol X-Ph 4-chl oro-Ph 4-brono-Ph 3-chl oro-Ph 3-fl uoro-Ph
(R-(+)-2- Ex. 97 amno-2- 275.91 (MH) nethyl-1 butanol 0.49 mn LCVS
conditions: ZMD (Waters) or Platform (M cromass) or LCZ (M cronass);

col um: Zorbax SB-C8; solvent: AcCN+H20 containing 0.1% TFA or 0. 1% FA;

gradient: 2.5 mn 15% AcCN-95% AcCN, flow rate: 3 nmL/mn; detection: ELSD
detection (SEDEX 55); UV253 det g5t g ( Schi u). 5 Exanple 120
| fonam de 0% O SAN OH ~

4-Brono- N-[ | - (hydr oxynet hyl ) - cycl oI ] -penzengsy
| HBr Part 1: 10 To a suspensi on s no-t-cycl ohexane carboxylic acid

(5 g,

m Xt ure was

35 mmol) and THE (100 nlL) was a
2Min THF) at 0 C. The
was stirred at 25 C for

cold bath was gﬁ%d
24 hours.

bor ane di net hyl
owed to expire and the reaction
NaCH (3M 100 nL) was added and the
stirred for 4 hours. Theg ction
K2C03 and extract ed vviTq‘]Pl‘EgﬁéM§ Ljatg ¢ ‘?H’_UI.IHIT%

m Xture was

anareteg i8R HBY or gani ¢

sul fide (50 ri,

aturated with

extracts merg wastied with brine (100 nL) ang> dried over MgSOZ
Methyl ethyl Isobutyl 4-methoxy- n-hexyl
heny!l
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
5
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and evaporated to give 4.35 g (96% of the desired am no al %?hol .%Eart 2:
The am no al cohol was sul fonylated as in exanple 91. 20 Th8 5% Rk & ng
conpounddVQ B3(¥ffiles 120-125, Table 11) were prepared usi nBCT/UBB/BHSI owi ng
am no acids: 1-am no-|-cycl ohexane carboxylic acid, 2-am no-2- norbornane
carboxylic acid, d,1-1-am noi ndane-I|-carboxylic acid, and d-1-2-

cycl obut yl - 2- phenyl gl ycine with 4-brono and 4-chl orobenzenesul f onyl
chloride 60 15 DEC 2006 WO 03/ 103660E6Ig14/803/ 18198 fol | owi ng the
procedure outlined for _exanple 120. This procedure is outlined in the

fol | owi ng Schenet-Chlaody-[(GF.23p2-qthvd- I hydragpmethyNocty Hirauzepesulfpnasnide Tabl e 11
(LCVS Data2: Ml ecular ion and retentipn tine) Amno Acid X-Ph 4-brono-Ph
4-chloro-Ph 1 -amino- 1 -cycl ohexane anpl e 120 Exanple 123 carboxylic
acid 348.07 (MH 302.18 (MH 1.02 m - am no- 2- nor bor nane

Exanpl e 121 carboxylic agid 36Q.05 (M H>T. 0% A\d:T- N ani noi ndane- | -
Exanpl e 122 Exanple 124 canbG ic acid B81.96 (MH 336.17 (MH 1.06
mn 1.04 mn d, 1- 2-cycl obut Exanpl 5 enyl gl ycine 364.21 (MH)

1.22 min Exanpl e 165A 4- Chl okg 1 _HN
S, 2S) - 1-for myl - 2- met hyl but yI ] benzeﬁiul fonanmide 0,0 O SAN
o

Following the procedure outlined in Example 49 (Part 1 and 2), 2-pentenoic
5  acid was coupled with 4-(R)-4-benzyl-2-oxazolidinone to give (R)-3-(2'-pentenyl)-4-
benzyl-2-oxazolidinone. Addition of hexyl magnesium bromide was followed by
trapping by N-bromosuccinimide. After workup, flash chromatography over silica gel
using 5% ether in hexane, gave approximately a 2:1 mixture of (1R-2R):(1R-28)-3-
(2'-bromo-3'ethylnonanyl)-4-benzyl-2-oxazolidinone. Each isomer was converted to

10 the corresponding sulfonylated amino alcohol following the procedure in Example 49,

(Steps 3-5).
cl /:ny‘
H
\Q N o
15 Table 9 (LCMS Data': Molecular ion and retention time)
Isomer Example Molecular Ton 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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HH C 10 To a solution of 4-chlorobenzenesul fonyl chloride %1. 93 g, 9.1
mml) in CH3CN (25 nmL) and (S)-isoleucinol (1.07 g, 9.1 n#BIBECWAW6 added

Et 3N (1. MO PA/1036603. 7 nmol ). The reaction m xture was sti rPEHUSR/1BH8C for 30
m nutes. The solvent was renoved and the oil was dissolved in CH2C12 (20
m.). The solution was washed wth water (2 x 20 nL) and dried over Na2SO4.
The solvent was renoved to give N4 15 chl oro benzenesul fonyl i sol eucinol,
which was carried on wthout further Baniplég@tion. 61 0 5 DEC 2006 WO
03/103660 PCT/ US03/18198 To a stirred solution of N 4-chl orobenzenesul f onyl
i sol euci nol (-9.1 fhfelpro- N-methyEN[(19,88)- M(hydrersymasdiapd 2 amethydbutyd of

pyri di ni um chl orochromate (5.88 g, nd silica gel (-6 g). The
resulting slurry was stirred at ZSb%Z%nP?l?gEt%'h%édegl cohol was consuned by TLC
anal ysis. The reaction m xture was diluted mith Et20 (250 5 nL) and
filtered through wet silica gel (eluant: 20% E{OAc/ hex). Follow ng renoval
of solvent, the residue was subjected 0 @& B tageTM el uting with 10--~20%
Et OAc/hex to give 1.94 g (74% twg Jacs

(MH, rt =1.07 mn). 10 Exanpl € , C

S, 25) - 1- (hydr oxyet hyl ) - 2- met hyl bugly] enzenlesul fonamde 0'0 SANOHH C
To a solution of the al dehyde €rom Bxanple 165A (23.1 ng, 80 mmol) in THE

The Vi al e cappbt STHog U RE DBt eSk b BonetyD TetdBiilon s
quenched W tiensafesilfdrRehi@a@eus o3 Glihdh Aistblve@ REDFIFAQ fol) Was-adilte or gani c

| ayer was transferred into a tared vial and the aqueous |ayer was
extract ed wipotassiu@iearpanaig (7 mgrie3 43 omibol) efifter Fbmimiesyiie geastine enxuet was

(Savant, nediu eat ) and the.resultin xt ure of .di er eonmer s was
di ssol ved i rfoﬂ[f?gg) gu% @@ngmteﬂlgn? HLs @éﬁ?ﬁ?gﬂaﬁﬁdg%%ﬁg@weﬁ?e
fol | owi ng capewasifentdvéaand 8% rdatfior MxtuleRhesti AR5 R opaLed. TR NY
N-4-fluoro, 4-bronmo, 4-chloro, 3-chloro and 2-fl uorophenyl sul f onyl

i sol eucilfal insalwbleqrwerpthernfiitered ofhapd dhei laMF sohutionyeastdjluted gridis EAOA G0N de,
hexyl magnes irﬂﬂj and washed sequentially with 10% citric acid (50 mL) and saturated brine (50
mL), dried over MgSQy and evaporated to a clear oil which was washed with Et,0
and then purified by flash chromatography (eluant: 95-5 CHCl5/iPrOH) to afford the
desired product as a clear oil (71 mg, 68%). Mass Spectrum (+APCI): 306 ([M+H]").
15  Anal: Calc’d for Cj3HyoCINO;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-[(18S,25)-1-(hydroxymethyl)-2-methylbutyl|benzenesulfonamide

o

S OH
L
H
cl

To a solution of (S)-isoleucinol (17.6 mg, 0.15 mmol) in CH3CN (600 puL)
was added EtzN (300 puL, 1M in CH3CN) and 4-chlorobenzenesulfonyl chloride
(21.07 mg, 0.1 mmol) as a solution in CH3CN (400 pL). The vial was capped and

20
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brom de, pentyl magnesi um brom de, butyl magnesi um br om de, 05 DEC 2006
i sopropyl magnesi um 25 brom de, o-tolyl magnesi um brom de,

tert - but WOrtHYHW8&«0um br om de, i sobutyl nagnesi um broni de, RCHYSIHFHSsi um
brom de, allyl magnesi um brom de, ethyl magnesi um br om de,

4-f| uor ophenyl magnesi um brom de, 4 62 0 5 DEC 2006 WO 03/ 103660

PCT/ US03/ 18198 chl or ophenyl magnesi um br om de, 2-net hyl -

- pr openy| rragmalsmm brt@mz H6urs 2B AP PRRYL FRANRSS I'éfﬂobéd)fihﬁiﬁxe it R G¥ddRRgnesi um
brom de, 1-nmeth propenyl magnesi um brom de,

2-[2-(1, 3- d.l@@é@l«:)(} &Mﬂhﬁ@ﬁ@lgng mlsmwaewagwdwﬂewu Hel@eslmb). Aheni de,
1- | b
4 RN et et 8 R T vitug, A GER R ATBARETIATE AN (203 Mi e

foll ow ng the pr olledistlewingionipoasds (Examprwl%sll%’ﬁdble aﬂﬂvé;@%&e Ihid&lsﬁfgocedme
IS outllnedlnthefollovmn Schene. O 1. (S)-isol eucinol g CH3CN

0 , R MyX>q0 “4rehlgro, ¢-krpmo, 3-pldero, apg 3 glugrahensenrsutiony) czllqndemrﬂv{s)s x | "H OH
10 Table 12 | X, x- Ph
10, 2ble 12 GHENBARL a2l H Blh A BBl P RS o

Ex. 165 Ex. (S&-ﬁ)\mphgﬂylgﬂﬁﬂﬁ& ®-PRudndl, 10ndhd-11dyclopagaashdhanoNi)-2( M H)

B 127 Ex, ANEOdenRuE. -2 Ainetcylaboxsbl Frominab H-Somsn beb, Bm 1B Sa2. %'2
1796 i 1. 8- oMo B albdeed vithot (A S s B0, Ty M

374.22 398. phenylalgnsl, Llnva(IMoH)and (RI}-6)-2-amisip-2-Methy1- lhnmanoﬁﬁ)llbwﬁﬁ)g thien, 1.48

mn, 1.48 m nbce%ure ourHlne’d in Examnlerbll 213 ;r)?orc],ecil'u'reS igs o@tl?ne%l'iﬁ gnentloﬂowing
Scheme.
O\II Et;N 0\9 R
°s. OH
0w e €Y
15 Table 10 (LCMS Data®: Molecular ion and retention time)
Aminoalcohol X-Ph
4-chloro-Ph 4-bromo-Ph 3-chloro-Ph 3-fluoro-Ph
Ex. 91 Ex. 98
(S)-isoleucinol [290.54 (M-H) - |334.48 (M-H)
0.96 min 1.00 min
Ex. 92 Ex. 109
L-leucinol 290.53 (M-H) 274.57 (M-H)
0.96 min B 0.87 min
. Ex. 99 Ex. 110
DL-2- -1-
panine L 334.49 (M-H) 274.55 (M-H)
1.02 min 0.86 min
(1S,2R)-(+)-  [Ex. 93 Ex. 100 Ex. 111
phenyl- 32454 (M-H)  |368.44 (M-H) 308.55 (M-H)
propanolamine |1.05 min 1.09 min 0.96 min

58



Ex. 129 Ex.
m n,
mn Ex.
1.34 mn,
1.30 min

147 EX.

168 Ex.
344.22 magnesium (MH (MH),
1. 40VQP310366040 ni n,
130 Ex.
346. 17 330.23 magnesium (MH (MH),
1.33 mn,

148 Ex.

1.33 mn,

1.32 mn,
169 Ex.

1.25

188 Ex. 204 Pentyl
(MH (MH (MH

344. 23 406

brom de QL

3

%%ﬁﬁ?bp}elg

60. 20

1.40

1.36 min 1.46 nmin 1.45P¢I/HSOB/1888ni n 1. 36

189 Ex. 205 Butyl
(MH (MH (MH

m n,

RMyX X-Ph  4-fl uoro-Ph 4-brono- Ph 41kl 9pesdirg

-chl oro-Ph 2-fl uoro-Ph

170 EX. 190 lsopropyl 332.17 332.18 nmagnesium (MH (MH bromde 1.
mn, 1.26 ni|AmitogdGohmlh 1.31 nmin o-tolyl ExX-PRL Ex. 171 364.19 380. 1
nmagnesi um (M H (M H) | briogiise-Ph 2 ﬂ'lb}oﬂqo% N3tedroPH Y1 BXluotdPhEX
(E>I\(/L H)172bEx. éﬁ?l(j) é\iu 'Z_H ‘292.208_ 54? 0. J_t540 gne;(uml%g/ liiv* H—
r om|cg-(1- m mn mn
| sobut yl 3921;’1@9ylghfsin917 346. 18 nagrrt%qéﬁ;ﬁ%f\? (MH) (M H) p@r i@g%
mn, 1.31 mf =32t S37F T3 mB J.Q.EXLTT:;nlE;l =
Ex. 193 EX. &8_?_) leu011¥ol 300. 18 362. (3344 14[)31 .16 300. 18 274.48 (M-H)
1.00 min 0.89 min
1-amino-1- Ex. 94 Ex. 103 Ex. 114
cyclopentane [332.47 (MM-H)  [288.52 (M-H) 272.55 (M-H)
methanol 0.95 min 0.91 min 0.78 min
. Ex. 104 Ex. 105
I?el;l'é;;‘{"m’l' 32047 M-H)  (276.49 (M-H)
0.93 min 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)
propanol 1.16 min 1.16 min 1.07 min
. Ex. 96
aayresinel - las0.54 (v
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
18,28)-(H)- Ex. 116
ghiomit):a(m)ine 370.51 (M-H)
0.85 min
Ex. 117
L-alaninol 232.47 (M-H)
0.52 min
Ex. 118
L-phenyl
. 308.56 (M-H)
alaninol 0.89 min
_ Ex. 119
L-valinol 260.51 M-H)
0.74 min
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330. 21 392.07 346.18
brom de 1.24 mn,
1.28 min 1.39 mn 1.37 nmn 1.38 nin
63 0 5 DEC 2006 WD 03/103660 PCT/US03/18198 Table 12 (cont'd)

Ex.
25
7
. 149
H)
192
33
174



magnesium (MH (MH (MH (MH (MH
1.13 mn,
134 Ex. YWPO¥I0366975 Ex.

mn,

(MH (MH)

1.16 mn 1.26 mn 1.25 mn 1.25 mn
302.19 364.09 318.16 318.16 magnhesium (MH (MH (MH (MH) .
1.11 min 1.23 mn 1.21 mn 1.21 mn

1.06 mn,

4-fl uoro Ex.

brom de 1.2
177 Ex.

1.25 mn

03/ 103660 P'cg%g

4- br onp- Ph
Ex.
1.16 m n,

10

15

20

1.18 mn,

bromde 1.04 mn
1.08 mn 1.20 mMn 1.17 mn 1.18
194 Allyl 314.19 376.05 330. 14 3XRCHYSO3F8H8esi
bromde 1.12 mn, 1.22 min, 1.21 mn, 1.20 m
Ex. 135 Ex. 153 Ex. 176 Ex. 195

1.03 mn,
(MH (MH)

1.16 min, 1.16 mn,

154 Ex. 207 phenyl 42%@@1@@&&@) magnesi um (M H (M H)
mn, 1.18 mn, 1.33 min 1.23 mn “4-chloro Ex. 136 Ex.

85,050 sn: |1 B

196
(MH (M.H

197 238.
1.

BminpagohgHeny| 384. 14 446. 01 402X®FB 402. 06 384. 14 (M H) (

(M H  magnesihlotobPion dg-blod6-Pii N}  3-chbor6iFh 1]33-fiidio-Ph

_Q_l4 mn 1.35 Mn 1.38 mn .30 mn ©410 5 DEC20Q
/ 18198%-Habl e 12 (cont'd) RVX X- Ph 4-f| uor o- Ph
_nhlp[O Ph B A-BDPh 2-f1 uoro-Ph|{ 2-nethyl -1{ Ex.

br

137 EN.

Enﬁalég) 3(2%9!!@11 pr openy! magnesHJm(MH) (I\/H-I) (M H)

AN Qonditidng: FMD (Waters‘} TP tedems d\/I cromass) S oA (Micromass);
column: Zorbax SB-C8; solvent: AcCN-+H,0 containing 0.1% TFA or 0.1% FA;
gradient: 2.5 min 15% AcCN-95% AcCN; flow rate: 3 mL/min; detection: ELSD
detection (SEDEX 55); UV253 detection (Schimadzu).

Example 120

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

; .OH
N
H

o, 0O

(IR

o
Br

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;CO; and extracted with Et,0 (2 x 100 mL). The
combined organic extracts were washed with brine (100 mL) and dried over MgSO4

Part 1:

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

60

13

um
n,
Et hyl

br om de

155 Ex.

M H)
m n,
6 WO

156
om de



Ex. 138 Ex. 157 |sopropenyl
1.14 min, 1.24 mn,

(MH (MH bromde 1.15 mn,
390. 03 nmagnesium (M H)
160 Ex.
ethyl (MH)
nun n 0.98
Ex.

MH (M nun

161 Ex. 180 Ex.200 3-butenyl

314.19 376.06 magnesium (M H)
1.17 min 1.28 m n EX.
4- ani syl WIBMB/IB866042. 01 396. 16 396. 19 380.20 nmagnesi um ( NeE/USOHIBAIS( M H)
1.24 m n,
mn 130 mMmn 1.29 mn 1.28 mn 1.19 mn
brom de 1.26 mn,
179 foNowak tﬁéﬂ;o')eé@ure @h%@ﬂ'ﬁr)ekaﬁgﬁ 123 450 Rdccife 4 Bufifida 19388, 21
magnesi um
HOWlllSrSﬂhe@é104mn115mn113mn11103mnEx
328.21 390.06 344.16 344.16 nagnesium

139 Ex.

1.23 nin,
1- net hyl - .
1.35 mn 2-[2-(I,

158 Ex.

1.22 mn,
| -

m n,

8 550, 208

8 Ex. 209

1.14 mn,
"159 propenyl
3- Ex.

1.09 mn, 1.08 mn,3

(MH (MH (MH (MH bromde 1.19 m'n 1 é'n, 1.27 mn, 1.27 mn,
1.23 min 1.33 min 1.31 'n 1.3 mn 1- 162 81 p pyny 374.01
328.15 magnesium (M HL BHy- md 19 i n 1 -&hin Ex.
Ex. 163 Ex. 182 Ex.201""a sole 396. 1N 01 412. 1 2H15 magnesi um ( M H)
(MH (MH (MH brom e1.25mn,133mn 1.32mn, 1.32 mn, 1.29 mn
1.38 min 1.37 mn 1.37 nin 65 0 5 DEC 2006
5 Table 11 (LCMS Data®: Molecular ion and retention time)
. . X-Ph
Amino Acid 4-bromo-Ph 4-chloro-Ph
I-amino-1-cyclohexane Example 120 Example 123
carboxylic acid 348.07 (M-H) 302.18 (M-H)
\ 1.02 min 1.00 min
. Example 121
om0 048
1.07 min
o 1. Example 122 Example 124
S;II ]jo;{myl‘ii“:;‘éanel 381.96 M-H)  [336.17 (M-H)
1.06 min 1.04 min
£ 5 Example 125
gﬁeiycig;::?:;y w2 364.21 (M-H)
1.22 min

Example 165A
4-Chloro-N-[(18,2S)-1-formyl-2-methylbutyl]benzenesulfonamide

\\\\\

\\ ’/

S

To a solution of 4-chlorobenzenesulfony! 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

10

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,SOs. The solvent was removed to give N-4-

15 chloro benzenesulfonyl isoleucinol, which was carried on without further purification.
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WO 03/103660 PCT/US03/18198 Table 12 (cont'd) RwgX X-Ph i gd%c()
4- br onmo- Ph 4-chl oro-Ph 3-chloro-Ph 2-fluoro-Ph 4-N N EX. 2 4 Ex. 183
di met hy| WQ8/P366955 07 409.22 aniline (MH (MH (MH PGHYNSLBIS 0. 77
mn, 0.95 mn 0.92 mn bromde 0.81 mn 1-naphthyl Ex. 144 Ex. 184 400.21
416.18 nmagnesium (MH (MH bromde 1.35 mn 1.41 mn Exanple 211
4-Brono-N-[ (1 S, 2S)-1-(1-hydroxy-|I

- et hyl et hyl) - 2- eThylstrtey b(}lb&dilieﬂé&uélﬂmaéﬂzdﬁesuﬁbﬂﬁfi§oléu01r@T§C9 1 §ﬁﬁblgﬂ H

Br 5T | f 4-b benzenesul fonyl chloride (1.27 ) in
c1r43c:|\| ?28 iﬁ?%ﬁbqb@%@&) (“Ir_a(f? g&% et Oﬁﬁy%@lmugs@ldﬁrOHIywmmS 81@7(3908 5

onction m BEoVEsaate AT i et g fotn 6 sBplel s Tooneld JORAL 01

was renoved wasicdBumbeé by TILCramlydissEhd xeechdnrmiit@é@va(s Hluret withPeOg25Qt | on was

washed wi (5 nL and dried over
MySO4. Tk?fa B ard ﬁaﬁgh Hsraditet St'}]&f e@xéﬁ?‘ianéziog’ E@éﬁ/ hek). tF)IQQOYYHEBi rewgval

sul f onam de enag, . 125
mol ) in THE&?Stgg%em -I%?e %@gg%gg&bﬁ%&{ae&%gna Sium gﬁ%&&he (3@%”5‘%@6@9{) Min
THF, 8 eq). WMigvel.88 g (14 w0 e efithenttichgdd @OMS &t2880 4CM-0T), 22 hoLrs. The
reaction was enched with saturated NH4C1(1.5 nlL) and EtQAc (1 nL). The
organic Iayelinl s transferred into a tared vial and the aqueous |ayer was
extracted with EtOAc (1 inL). The conbined organic extract was
concentrated (Savant, medi um heat) and the product was dissolved in DVSO
such that0 the final concentration waExa®pleM6520 66

4-Chloro-N-[(18,285)-1-(hydroxyethyl)-2-methylbutyl]benzenesulfonamide

. \‘\\\

To a solution of the aldehyde from Example 165A (23.1 mg, 80 mmol) in
THF (400 uLj was added methyl magnesium bromide (400 uL, 1.0 M in THF, 5 eq).
15 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
20 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-flucrophenylsulfonyl isoleucinal with
methylmagnesium bromide, cyclopentylmagnesium bromide, hexylmagnesium
bromide, pentylmagnesium bromide, butylmagnesium bromide, isopropylmagnesium
25  bromide, o-tolylmagnesium bromide, tert-butylmagnesium bromide,
isobutylmagnesium bromide, vinylmagnesium bromide, allylmagnesium bromide,
ethylmagnesium bromide, 4-fluorophenylmagnesium bromide, 4-
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0 5 DEC 2006 WO 03/103660 PCT/US03/18198 The fol |l ow ng CQ@BEI@%E( Exanpl es
211-271, Table 13) were prepared using (frompart 2) N 4-brono, 4-chloro,
4-f1 uor oWBI¥HWBYIo and 2-f | uor obenzenesul fonyl isol euci nRRCHESHIBIBSt er

wi t h et hyl magnesi um brom de, hexyl magnesi um broni de, pentyl magnesi um
brom de, butyl magnesi um brom de, i sopropyl nagnesi um brom de, 5

| sobut yl magnesi um brom de, allyl magnesi um brom de, ethyl magnesi um brom de,
4- {1 uor opheghibipHEBHHERRTETbdthidd 26HahPPIBIMRRRRABRd ST Bfgdiidde, 2- met hyl -
| - propenyl magnesi um bromni de, isopropenyl nagnesi um broni de,

4- ani syl magniéepraRenbmagnegaim bromade ¢ranisypnegnesiyimbrgméds, drmethylni-de,

3-b | ' ' - | Lum.brom d :
4NN d ot PR AR broba 5B RS SRS DN B0 rapides Tm br o de
fol | owi ng t hieutpriyb@agitsim® bitdnite d -proppradnd e sidinlbrofhids 4- procedure is

outlined in the following Schene. 0. HOHON\ OOOORMXOO XS Cl
Et N3, CHIN Shipagisplgmagngsiyen bgamiderf-§,N>dimpthyjanilingnmpegpgsinm gromidsmnddt a2:

Mol ecul ar i ' s - - -1 4-Cl -

Wt T uor o ph PR RGP tholrdjolloftinytne BB 00 AIReL BBl 1634, o)
318.61 Ex. 28fl 165adisplonedeistitlidedl thetfotiowihg Sch8enin 1M min 1.06 nin
Ex. 224 Ex. 249 Ex. 261 magnesi Hexyl um 458. 78 442Ex. .78 236 (MH) 458.75
442.78 bromide 1 87 rkyqun ¥ ;C' in 1 g ®n 1l.81 mn ntyl Ex.212 Ex. 250
Ex. 262 Ex. 237 rragneg\i'jhﬁ\éw “297A0 4 820 (W A3 76 408 M promide (MH)
170 mn (MH (M HCZ. 76 *Efs: a6 i, By

H
| 0 n'h 67y 4 DEC 2006

10
Table 12 (LCMS Data?: Molecular ion and retention time(s))
X-Ph
RMgX 4-fluoro-Ph | 4-bromo-Ph | 4-chloro-Ph | 3-chloro-Ph | 2-fluoro-Ph
Ex. 165 Ex. 185
Methyl ggg 11286 ?;‘0 B‘;S 304.10 304.15
magnesium (M-H) (M-H) (M-H) _ (M-H) .
bromide . . 1.04 min, 1.05 min
1.01 min 1.12 min . L
1.10 min 1.12 min
Ex. 127 Ex. 146 Ex. 166 Ex. 186 Ex. 202
iﬁ‘;ﬁg‘;ﬁl 242221 404.05 358.18 358.18 34222
bromide (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 358.24 374.21 374.22 358.24
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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WD 03/ 103660 PCT/ US03/18198 Table 13 (cont'd) X-Ph Rlvgxgzhg(@;@g
4-chl oro- 4-fluoro-Ph 3-chloro- 2-fluoro- Ph Ph Ph Ph Butyl Ex. 225
Ex. 251 NeRQAELPeAh 448. 59 402. 72 386Ex..73 238 (M H) 402. 6BCT/BPGASHS 1. 65
mn 1.63 in 1.58 mn 1.65 mn Isopropyl Ex. 239 magnesi um 358.70 (M H)
brom de 1.47 mn |sobutyl Ex.214 Ex.226 Ex. 240 Ex.252 nmagnesium 448.58
402.70 386.73 (MH) 402.74 bromde 1.65 mn 1.633 min 1.58 mn 1.65 nmn
Phenyl Ex.215 Ex.227 Ex.253 EX. 263 T4818121cohfd) 65 442. 64 426.67 brom de
mde magnesium (MH) (MH (MH) (MH 1.50 mn1.48 min 1.50 nin 1.43 nmn

Al | Ex.216 %%ég Bx. 2_41 Ex. 254 Ex. 264 -Hagnesi um 416.53 370. 65 B54. 69
(MH 370.6¢4 . b4-GoobePlf VdH oY) | 4-cBlorerPh |(3velidpro-Ph H)2-flderdPHM n
1.41 nin 1.43 mn 1.35 mn Ex]217 EX. 220REX7855 Ba2G50Et hyl 392. 55 B46. 67
Ex. 242 346 1@59@59 74 magnesi ¢m (M H) (I\/gjj)lrﬁBO 6733le\{lgH) (MH (MH |
brom de 1. 37,0 Rsihnpd M N 1.28 mn 1.37 -flugro Ex. 26p
phenyl 462.(64., negi um (M H) | brom de rr(l\g nJ ”1n oro fx. 218 Ex| 256
Ex. 267 pheny 6. h9 511 96 494.57 magﬂgal Um (l\ (MH brpmde
1.61 mn 1. 66-mnr31—56m HSopropeny 2t~ Ex 12 .3 Ex.257 . 268
o-toly] BT x. 171
magnesium | 6419 ss0.17
bromide 1.28 min 1.36 min
Ex. 132 Ex. 149 Ex. 172 Ex. 191
:i:gﬁ‘e‘gim 330.21 392.08 346.17 346.18
. (M-H) (M-H) (M-H) (M-H)
bromide | 131 min  |142min | 140min | 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
Ex. 154 Ex. 207
i asss | s68.17
ﬁzfn“ie;;“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)
bromide 1.26 min, 1.35 min, 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 416. 51 370.64 354.69 (MH) 370.66 354.68 bromEjeszé%c'Sggd@ n 1.48
mn 1.43 mn 1.48 mn 1.43 mn 4-anisyl Ex.231 Ex. 244 26

magnesi uNW®0R2108a60486. 67 (M H) 502.62 486. 71 brom de 1. 43P¢ﬁft1801¥1188>8m n 1.43
mn 1.37 mm 1-methyl-1- Ex. 220 Ex. 232 Ex. 245 Ex.259 Ex. 270 propenyl
444,59 398.69 398.65(M 382.50 magnesium (MH (MH 382.73 (MH H (MH)
bromide 1.63 min 1.61 mn 1.54 min 1.61 mn 1.56 mn 68 15 DEC 2006 WD
03/103660 PCT/ US03/18198 Table 13 (l‘ﬁlSl@tlzg on%“d?h RMgX 4- bronmo- 4-chl oro-
3-chloro- 2-fluorao- Ph ph 4-fluoro-Ph Ph Ph Ex:221 Ex.233 Ex. 246 Ex. 260

Ex. 271 3- b X444 60 398. 66 382.71 382. 2Phmagnesium (MH (MH |71
(MH (MH br|o#fltierolPv4 4abromb-BR| dichlctoPh [n3-Bhldro2fh M NflderdEPHT N
4-N, N di meth I 47Ex.anfl i ng Bx12543 (MH magnesi ygy0. 97 mn  broni de
1- napht hy! I‘?%l .[2B4 fex. 248 30pp@nesi im 558. 46 [54d. o 526.69 (M H)
(MH (MH HPB?ﬁyae 1. n 1. n1.p8 nin EX 272| 4-ChlorofN-[(1
S)-l-cyc! ohemgneéumydrlgﬁ I%A‘uyl ] S%g%&esu f onam de Wﬂl)r’l HN H 5/4a A
Pr epar at i on| bron(ides) - a1 ﬁ_m ’chl (i_rﬁpml%hyl sul f onyl ] g mnl.. cycl ohexaneacetic
Ex. 138 Ex. 157
Isopropenyl | 314.19 376.06
magnesium | (M-H) M-H)
bromide 1.14 min, 1.24 min,
1.17 min 1.28 min
Ex. 139 Ex. 158 Ex. 178 Ex. 198 Ex. 209
4-anisyl 380.20 442.01 396.16 396.19 380.20
magnesium | (M-H) (M-H) (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 1.28 min 1.19 min
Ex. 159
1-methyl-1- 390.03
propen){l (M-H)
magnesium .
bromide 126 min,
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, 1.09 min, 1.08 min, 1.13 min 0.98 min,
bromide 1.04 min 1.15 min 1.13 min ) 1.03 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-propyny] Ex.162 | Ex. 181
magnesium ?13/14}2)1 ?1;2481_11)5
bromide 119min | 1.18 min
4-thio Ex. 142 Ex. 163 Ex. 182 Ex. 201
N
bmrzi?;j;um 1.25min, |133min, |132min, |1.32min,
1.29 min 1.38 min 1.37 min 1.37 min
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acid To a solution of S-cyclohexylglycine (1.00 g,

m.) and 10 THE (11 nL) was added 4-chl orobenzenesul f ony

5.16

0

PO (10
(1.

53 g,

7. 23 mMmopMWO 0¥HBé@wed by 2. 5N NaOH (8.26 nl) at 25C with sRCFPSI{S19%8f t er 24

hours, the

reaction mxture was then
organi c extracts were washed with

MySO4, and evaporated to afford a wnjgie1sedont

reacti on

was quenched by addition of 6 N HO wuntil
extracted with Et OAc (2x50 ni).
saturated brine (2x50 nL),
d%15 This white solid was

pH=2. The
The conbi ned

dri ed over

taken up in_Et20, filtered and evaporated to afford an anorphous white
solid which a gg\% washi ng wi th _hexane affor&eBh0.90 g (52% of product, np
69 0 5 DEC 20 0 H-110&6Erh DGﬂHrhi’SG&’/lﬂ BhlordPh-| 1328{TordVRis $ 2S5t bR
(+ESI): 354 4NI\NNa] +) EAnad: Calc'd for |C14HLI8CINJ4S: C, 50[/68; H 5. 47; N,
4.22. Found: 4 59:30k1045. 46] £X; 10 19, | EB 188y eparati on of |4- Chl oro- -
[(1S)-1-cyc I-2- yiEgxyet 1953.07 benzled92R f ondmi de 5 To|a sol utioh of
LAH (1.0 ‘Eﬁ/“fnl %qg:zinl. 5| tviell) was| @dd®d drjopwi se at |[0C a sol ufion
of (aS)-a-[ g] or enyrl’) subDO6nyin] ani M2 eyicl ohexaneacetifc acid (0} 50 g,
1.507 mmol) AR F—pHter—t-he—addi-tion vas conplete,—the reaction
m xt ure was ﬁhaﬂm@ﬂ ngwéf‘% top 25C. Aft xZléimhour s, the reaction was
quenched by sedieiti 4 41408ddi ti op of H20 (|eHl6LB L), |15% NaOH (60 L) and| H2O
(180 L). Tha piegl pitldMeHhas filtered andMddhed |with THE The conbi ned THF
sol uti on was evapor atjdBimim clear oil 1.4hndff orl[ded a white solid pfter
washing with hexane. This white solid was purified by flash chromatography

(el uant:
afford 0.17
15 Mass Spe
52. 91,

4- Chl oro-SN- [Ral'tB) 2- hydr oxy- |
To a solution of S-2-phenyl

OH a C

Et 3N (0. 561
10
15
20

1-1 hexane/ et hyl
g (37% of the desired

9

acetate),

washed wi th hexane and purrped
Bragplei2lds a white solid,

on
115-

to
118C.

SRS AL LR om0l SS35 T BARENES,

_g|

yci nol (0.

- phenyl et hyl ] benzenesul f onam de
3.645 mmol ) and

50 g,

5;;

To a solution of 4-bromobenzenesulf0nyl 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 MgSQ,. The solvent was removed
to give 1.62 g (89%) of the desired sulfonamide ester.

To a solution of the sulfonamide ester (45.5 mg, 0.125 mmol) in THF (500
uL) was added methyl magnesium bromide (333 pL, 3.0 M in THF, 8 eq). The vial

20 01,

was capped and agitated at 50 °C for 12 hours. The reaction was quenched with
saturated 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

organic extract was concentrated (Savant, medium heat) and the product was

dissolved in DMSO such that the final concentration was 30 mM.
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m., 4.01 mmol) in CHCl12 (7.5 nL) was added dropw se at Oﬁﬁa E@h g on of
4-chl oro 25 benzenesul fonyl chloride (0.769 g, 3.645 nmol B 12 (7.5
m.) . Aft &Y0 pHW36ddi ti on was conpl ete, the reaction m xt uPErHse3/18198owed to
warmto 25C. After 24 hours, the reaction was diluted with CH2C12 (20 nl)
and washed sequentially with saturated sodi um bicarbonate (30 nL), IN HC
(30 nL), H20 (30 nL) and saturated 70 05 DEC 2106 WD 03/103660

PCT/ US03/ 18198 br TRE t13Wi ' MK n jte
ol G b s B fdlifR- fomGun8 (DNALRIANE Do AN BB aBPLelc e oMl o4 by
fl ash chr onaffogn apih2) Ned-beomo, 4tchlorohéflaney, 8tdndro aud 2 dlueyqbenasieadfoniyt h

hexane and punped on to.afford, 0. 34 299 . of . . the desired oduct as a
whi to sol . Spasios e SR th aichifmAsdeSabupmids, B RpiieNh peftidana -
Calc'd for flaphbkdn bfomids, lﬂﬁyhﬂdﬁl{lékuﬁ@ brdﬂaildé,-igc%)roﬁ:}%ﬂﬂgiesﬁm bAids: H

4.49; N, 4.39. Exanple 274 4-Chloro-N-[(1 S)- |
- ( hydr oxylret ispbytylmagnesiyingrompide] dlbhmagresivnt broandel ethylroagnesium bromid, 4HN CH3

55 ool ) - apuOReBoryiai@est, pedudt FenipobnMrdens i@ 208k B O 4
15 chl or obeng@pesinbgmsiune bidﬁﬁ'd@!&sdplo&ﬁylﬂxagﬁe@uﬂﬁ?dﬂxidbm-ﬁﬂgﬁﬁﬁFE&idﬂ}) :

After 15 mnutes the ice bath was renoved and the reaction allowed to

reach 25C. Abtoatided -mathyl-§-prensaylmagoesivn biemsidgut-huetsadmagngssim bragnidest lo

sat ur at ed sog] j S0 U1\@N: J: L tional nethyl ene
chl or i de (159f§§?§ﬁ*p%§ﬁé§ﬁg§§ﬁgu§§5‘@%@@)@%@?@%@%@@%@% S%‘%E‘ent ially
with 1IN HCO sshthyleagiedinrblomidé fllloligcthagtedas dulbhedin eeampls el Dhier :
MySO4 and evaporated to.give a colorless oil that crystallized upon

standi ng, npPEsediseisontigeddn thesdollowipg Jchemey 278, 1 ([MeH) +); 257.2; 237.1.
Anal . Calc'd for C11H16CINO3S: C, 47.56; H 5.81; N, 5.04. Found: C, 47.78;
H 5.81; N, 4.99. 25 71

.._\\\
(o] H2N 0\
(o 1] 0

o [0 ]

s
\ ~, — ,
XO/ “ EWNg, CHCN _ " °
2 )(_l P

R-MgX (e}
- Oslt

.-“\
“N 0 THF 1 S
Ho g XU

o
R
H  On

15
Table 13 (LCMS Data*: Molecular ion and retention time)
X-Ph
RMgX 4-bromo- | 4-chloro- 3-chloro- | 2-fluoro-
Ph Ph 4-fluoro-Ph Ph Ph
Methyl Ex. 211 Ex. 223 Ex. 235
) 364.51 318.61
magnesium (M-H) (M-H) 302.64_(M-H)
bromide 1.117min | 1.15min | -06min
Ex. 224 Ex. 249 Ex. 261
Hexyl 45878 | EX.236 45875 | 442.78
magnesium M-H 442.78 (M-H)
bromide (M-H) . 1.80 min (M-H) X (M-H)
1.87 min ’ 1.87 min 1.81 min
Ex. 212 Ex. 250 Ex. 262
Pentyl 476.49 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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0 5 DEC 2006 WO 03/103660 PCT/US03/18198 Exanple 275 4- B?%g&%l-z&@
S) - 1- (hydr oxynet hyl ) - 2- net hyl propyl ] benzenesul f onam de CH3 HN
CH3 HO 3Va8¥/H36W ution of S-valinol (0.52 g, 5.0 nmol), PETEPGNIBE ne
(0.55 g, 5.5 mol) and nethylene chloride (10 n.) at 0C, was added a
solution of 4- bronobenzenesul fonyl chloride (1.28 g, 5.0 mmol) in CH2C12
(5 m). After 15 mnutes the ice bath was renoved and the reaction all owed
to reach 25C. After 16 10 hours, theabrRAGK oM dy@s quenched by pouring into

sat ur at ed sadium_bicarbonate qol ution (20 nl) and additional nefhyl ene
chloride (1% nL). The |organi c phase was sepXrBh ed and washed sequent ilal | y
with IN HO |solRMg&n ({2@-brbnp- di gtéhldred (wa {1%8 an?lg1 br Brdloror ij ed-fnoes- NgSO4
and evaporated to giveg a & orljess R | tihat PIPST Al 1| ze@®hupon stpandi ng
under vacuuf 89-94G:{ 2149 d.E:03%. NB T+APCI) 32&035{ [ WWH[ )~ 15 |Anal .
Calc'd for CPHY6Br Noesmgc_;,g 41 .7, 5.|08% 288 4. 35 4hoyrd: € 41.09; [H,
4.85; N, 4. 2813gESEWB| e 2(6n4- ctg)] Al (1 386.73 (M-H)
S, 29) - 1- ( hydboxyidet hyl|) &‘é ]ghy L] ezl foncﬁ\éﬂi?em.\ | /O CH3 Q HN
OB Y 11 HO—20—Foalsstiil -n' 20 24 mrel )
triethylam réSOPEPPz}’); g,| 4.68 ol ) and n;i; %Egne chlforide (1Q nL) at QC,
was added a|SRABOESWR of 4-iodo | benzenesd r‘i’y( *hloride (1.29 g, 4. 26
mrol ) in CHRbIOMIdS i) After 15 minutes 747 Wi DEC|2006 WD|03/10366(
PCT/ US03/ 18'L?s%butyl fi{ 214 Ex. 226 Ex. 240 Ex. 252
. 8.58 402.70 402.74
magnesium 386.73 (M-H)
bromide (M-H) (M-H) 1.58 min (M-H)
1.65min | 1.63 min ' 1.65 min
Phenyl Ex. 215 Ex. 227 Ex. 253 Ex. 263
magnesium 488.51 442.65 442 .64 426.67
bromide (M-H) M-H) (M-H) (M-H)
1.50 min 1.48 min 1.50 min 1.43 min
Ex. 216 Ex. 228 Ex. 254 Ex. 264
iggxllesium 416.53 370.65 §:§4.26‘;1(M-H) 370.64 354.67
bromide | MH)  ((M-H) e (M) ) (M-H)
1.43 min 1.41 min ) 1.43 min 1.35 min
Ex. 217 Ex. 229 Ex. 255 Ex. 265
mesium | 39255 | 34667 067 M | 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 556.39 511.96 494,57
magnesium | (M-H) (M-H) (M-H)
bromide 1.6l min | 1.66 min | 1.56 min
isoprapenyl Ex. 219 Ex. 230 Ex. 243 Ex. 257 Ex. 268
. 416.51 370.64 ) 370.66 354.68
magnesium 354.69 (M-H)
bromide | CE) (M) e M-F) —} (M-H)
1.50 min 1.48 min ' 1.48 min 1.43 min
4-anisy] 1536(i ETR Ex.258 | Ex. 269
. .64 502.62 486.71
magnesium 486.67 (M-H)
bromide (M-H) 1.38 min (M-H) (M-H)
1.43 min ) 143 min | 1.37 min
1-methyl-1- | Ex. 220 Ex. 232 Ex. 245 Ex. 259 Ex. 270
propenyl 444.59 398.69 3§{é 7oL | 398650 | 382.50
magnesium | (M-H) M-H) 15 4 min H) (M-H)
bromide 1.63 min 1.61 min ' 1.61 min 1.56 min
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| oro- N-[ (]

mo- N-[ (1S,

S

29)
S, 2S

2.4
z

fh\_ll\
v i

acid

T Il_yl

Example 272
4-Chloro-N-[(18)-1 -cyclohexyl-2-hydroxyethyl]benzenesulfonamide

OH

7-su

| f onam de

Preparation of (aS)-0-[[(4-chlorophenyl)sulfonyl]amino] cyclohexaneacetic

ttytHfoenzenesutfomamde 4 4-chioro- A [ (TS, 295)
- 1- (hydr oxymet hyI )-2-net hyl butyl]-1, 2, 3-benzoxadi azol e-

To a solution of S-cyclohexylglycine (1.00 g, 5.16 mmol) in H,O (10 mL) and

THF (11 mL) was added 4-chlorobenzenesulfony! 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 EtOAc (2x50 mL). The combined organic extracts were washed with

saturated brine (2x50 mL), dried over MgSQa, and evaporated to afford a white solid.

This white solid was taken up in Et,0, filtered and evaporated to afford an amorphous
white solid which after washing with hexane afforded 0.90 g (52%) of product, mp
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5 2-chloro-4-fluoro-N-[(1 S,2S) -1-(hydroxynethyl)-2-net hyd ?%%t" 3006
benzenesul fonam de 6 5-chloro-N-[(1 S, 29)

- 1- ( hydr 8% AE108940) - 2- et hyl but yl ] - 2- met hoxy benzenesul f oPGHUSE/18198
2-chloro-N-[(1 S,2S) -1-(hydroxynethyl)-2-nethyl butyl]-6-nmnethyl

benzenesul fonam de 8 3,5-dichloro-N-[(1 S, 29)

- 1- (hydr oxynet hyl ) - 2- met hyl but yl ] benzenesul fonam de 9 2 4-difluoro-N-[(1

S, 29) -1- (hycﬂnmygﬁ@ Wihgs Spe x#ﬁstgyéshb(]? r10 4-fluoro-N-
1S, 2S -1- (hydroxynmeth 1°-2-nmethyl butyl T benz onam e 11 2-fluoro-N

HIS 2S) - 1- ChaHieGRYOaSt Ky 59.68; Hes A7 Mut.32. Hoandeﬁesms@ ;dhadElaN, 419 N- (1

S, 2S) -1-(hydrox th 2- et hyl but yl al e nam d 13 N[(2
S, 28% -1- Ehzdr onggt hiﬁfﬂ‘?‘%{lﬁ ﬁlf#}lléo}lﬁgmﬂa‘w C’EY 's%u‘*‘?‘gﬂ’é)fﬁﬂa’i] a
3-am no- 4-chl or o- N[(lb%%mﬁfoﬁm%oxyrret hyl) - 2- met hyl but yl ]

benzenesul f onam de 15

N[
S) - 1- benzy| - 2- hydroxyeﬂh)PIS]OIWODméMB'éﬁz‘éh'ésuTHB,rﬂaﬁmdellﬁmywmdﬂecﬂ(l

S)-1- | oh | -2-h | f i de 17
4) br O%CN?[ (eéé}’ H?ég’b(géég utl%éﬁl"ﬁ% ﬁzﬁejnyﬁygrhyle] benzenesul fonam de 18
o b oo N { Sniopbei INAITSHOITIRAif oyl RGN ol IPRNE AP bR TdF 19

- (1H i ndol - 2¢8/0 mdt) WA Ktpethh pidiben »as esupletn theirdactiod Gnixture was allowed to warm
g' elrz;gggs 3| f5 og’aﬁog A%t_f}\gi gmgp Bﬁg%ﬁgché%] V\égsr &)ﬁ( Efedlpll s_eczluerrrl%a.{] Xcld?tlon of] H,0 (60
. a0 br S R LT T G B A A R B e R kLo it o e
23 2, 3-di chl oith-THH.(The combined THF solution was evaporated to a clear oil which afforded a
?S, 42182:I| ghl( gygr Ei(gg@g]é‘gf “_’Lasg;ﬁﬁd% 4 ylﬁw nsz‘glﬁ?éﬁ%:l@%&%w%séhz&%m f onani de
penzenesal f oaa HeE B Je L e R S A e ol pumor .

brono- 2, 5-di fl'uor o-
met hyl pro y| pmmqﬁ&ré&mm@@ﬁ%j@f Ehexfesired product as a white solid, mp 115 118°C.

3. -0 on) o1 oM [ L NKER IR oo AT ELoF 8P hpseResgsd (98 de 28
S) - 1- (hydr oxyng3hayN %421@5&5{& A oY1 4 @plgzgnﬁsqubonam de 74 05 DEC 2016 VO
03/ 103660 PCT/ US03/ 18198 Tabl € 14 (cdni* d) 'Ex # Conmpound
Example 273
4-Chloro-N-[(1S)-2-hydroxy-1-phenylethylJbenzenesulfonamide
20

s OH
SN
o
cl

To a solution of S-2-phenyl-glycinol (0.50 g, 3.645 mmol) and EtsN (0.561
mL, 4.01 mmol) in CH,Cl, (7.5 mL) was added dropwise at 0°C a solution of 4-chloro
25  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 HCI (30 mL), H,O (30 mL) and saturated
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29 3, 4-di brono-N-[(1S)-1-(hydroxynet hyl ) -2, 2-di net hyl propydéDEC 206
benzenesul fonam de 30 3 ,4-dichloro-N [(1

S) - 1- (hy dY@Q3/H8edqy| ) - 2, 2_ di met hyl propyl] benzenesul f onanPCEUSIB/18198
2,4,5-trichloro-N-[ (1 S)-l-(hydroxyrrethyl)-2,2-di met hyl propyl ]

benzenesul fonam de 32 2,4,6-trichloro-N [(1 §)- 1

- (hydroxynet hyl ) -2, 2-di net hyl propyl] benzenesul fonam de 33

4- br ono- N- [ (B nmg]&awéw 4Ia}1d%va®rma twa w&ut@w@\wﬁﬁﬁwae hile 34
4-bromo-N- [ (] ydr oxynet -1, 2-di met hyl propyl | benzenesul t onam de
35 4- brono- szltllhexaylam@ynﬁhlhwmtezo way punifiedyty ﬂ;ashz:gmmgr@pwr(ehhaneesl

4- brono- N-[ (11

- chi or o v (KR BT s L SRR i e 'b“éiéakb?ﬁ%%r?[bziﬁe%&@%‘ém de

38 4-chl or o-the ddsifRMPr wm@whﬁeaolmempllmmpcbmee Sl Pip
4-chl oro- N— I(lS ZR% hydr oxy mEtZIYI - 2- met hyl but yl ] benzenesul onam de 40

N-al |yl - HT( 1’\1181 23)10 d foryidH ol INOs $ryC )53293nﬁ, HyA3b ¢14P. Found: C,
benzenesul fo ﬂg Lfﬂ &%[ 1 - bi phenyl ]-4-ylmethyl)-4-chloro-N[(1

S, 2S)-1- (hy t4h nmet hyl but yl ] benzenesul f onam de 42 tert-butyl
2-{[(4-chlor ophenyl )ysul fonyl ][ (1S, 2S)-1-(hydroxynethyl)-2- neth

| but yl ] am no} et hyl carbamate 43 4-chl oro-N-(4-chl orobenzyl)-N- [(1 S, 2
S) - 1- (hydr oxymet hyl ) - 2- met hyl but y| | B&ampleedd! f onami de 44

4-chl oro-N-(cycl 2E A ) - | )2 .

met hyl but yI | oo et REL AL N drbypadinl s m{ﬁ%grogy ‘K%QWEHEQ?) IN[(1
S, 2S) - 1-10hydr oxynet hyl ) - 2- net hyl but yl ] benzenesul fonam de 46
4-chloro-N-(2-fiuyl methyl)-N[( #f 2S) - 1- (hydr oxynet hyl ) - 2- met hyl but yl ]
benzenesul f onam de 47 4-chl oro- '

S, 2S) - 1- (hydr oxynet hyl ) - 2- met hyl bu [2 (rret hyl t hi o) et hyl ]

benzenesul f onam de 48

4-chl oro-N-[ (1S, 2S) - 1- (hydr oxynet hyl ) - Z;ﬁét hyl
ynyl ) benzenesul f onam de 49 4-chl oro- N-P( &N

S, 2R) - 1- (hydr oxynet hyl ) - 2- (4- met hoxyphenyl ) pf opydHs benzenesul f onam de 50
4-chloro-N-[(1 S, 2R)-1- (hydroxynet hyl - 2-Hr(r)e yl octyl ] benzenesul f onam de

I-lij’tyl] N- ( 3- phenyl prop- 2-

To a solution of S-valinol (0.52 g, 5.0 mmol), triethylamine (0.55 g, 5.5 mmol)
and methylene chloride (10 mL) at 0°C, was added a solution of 4-

15  chlorobenzenesulfonyl chloride (1.06 g, 5.0 mmol) in CH,Cl; (5 mL). After 15
minutes the ice bath was removed and the reaction allowed to reach 25°C. After 16
hours, the reaction was quenched by pouring into saturated sodium bicarbonate
solution (20 mL) and additional methylene chloride (15 mL). The organic phase was
separated and washed sequentially with 1N HCI solution (20 mL), distilled water and

20  brine, 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;1H;6CINO;S: C, 47.56; H, 5.81; N, 5.04. Found: C, 47.78; H,
5.81; N, 4.99.

25
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51 4-chloro-N-[(1 S, 2R)-1-(hydroxynethyl)-2- henyl propyl ] b@gﬁe f onam de
52 4-chloro-N-[(1 S)-2-ethyl-I-(hydroxynethyl)butyl]benzen ide 75 0
5 DEC 2b@avO 03A9308/ 103660 PCT/ US03/ 18198 Table 14 (cont' dPCEXSEs/8Wpound 53
4-chl oro-N-[ (1S, 2R) - 2- et hyl - | - (hydr oxymet hyl ) - 4- net hyl pent yl ]
benzenesul fonam de 54 4-chloro-N-[(1 S, 2S)-1- ydroxynethyl)-2-net hyl
entyl ] benzenesul fonam de 55 4-chloro-N [(1 S, 2S)-2-ethyl- 1

- (hydroxymnet hyl ) entyl benzenesul fonar]:;,,g_g[1 1©874-chl oro- N-[ (|
S, 2R) - 1- (hydr oxynet hyl ) - 4- et h Ipentyl benzenesul f onam de 57
4-chloro-N- [ (1S4Bymo- Nﬂ@@bdx&mmymﬂ)@mﬁ@v ]ﬂmemgﬂhyqnéﬁonayrhjde
benzenesul f onam de 58 4-chloro-N-[ (1S, 2R) - 1- (hydroxynethyl )-2-pro
yl octyl ] benzenesul fonam de 59 4-chloro-N [(1
S, 2R) - 1- (hydr oxynet hyl ) - 2- phenylpentyN benzenesul f onam de 60
4-chloro-N-[ (1S, 2S) - 1- (hydr oxynet h @" met hyl he tyl]benzenesul fonam de 61
4-chloro-N-[ (1S, 2S) - 2-et hyl -1 - (hydr p hy)() he tyl]benzenesul fonam de 62
4-chl oro-N-[ (1S, 2R) - 1- ( hydr oxynet hyl -/§ntyl 8yl ] benzenesul f onam de 63
4-chl oro-N-[ (1S, 2S) - 1- (hydr oxymet hyl ) - 2 nyl gJro yl ] benzenesul f onam de 64
4-chloro-N-[(1 S, 2S)-1-(hydroxynet hyl)-4-ne ~gnphenyl pentyl ]
benzenesul f onam de 65 4-chloro-N-[(1
S, 2S) - 1- (hydr oxynet hyl ) - 2- phenyl oct yl ] bengefiesul f onanm de 66
4-chloro-N-[ (1S, 2R) - 2- (2-fuuyl ) - 1- (hydroxynet hyl butyl ] benzenesul f onam de
67 4-chlofo-N [(1 S, 2R)-2-(2-furyl)-1-(hydroxymethyl)-4-nethyl pentyl ]
benzenesul f onam dgo@&oftrtiohlo® SGralindL (b, 52% 5.0 mmol), tr1ethy1amme80 55& 5.5 mmol)
S, 2R) - 2-(2-furyl)-1- (hydroxynet hyl ) oct yT | benzenesul fonam
4- chl or o- N- [ fridSn2ylene Chlpdde (mat hat °C2was eddedtarsplutionyf Boenzenesul f onani de

{opyl oty | bErsREarEBELABIOE 0128 o0 7 'Smn CECl 5 mL). After 15

S, 2R)-1-( hyd | fo 72
o o Y (T Yool et s (R P réa@ﬁgf’ PRIEIREIenamERe 12 g
E)l br ono- N|) ][ (Rowgs, étﬁi) l;eie?iéﬂlbwhs qdenel(dw pbxml’fgﬁx’fw |sétufhteﬂﬁoﬁ§dnpbi¢hbbbhate
enzenesu onam. de ronn-
2Dy s hy SRy ) S aad o R HeRs Plprids {15 mL). The organic phase was

separated and washed sequentially with 1N HCIl solution (20 mL), distilled water and

brine, dried over MgSO4 and evaporated to give a colorless oil that crystallized upon
standing under vacuum, mp 89-94°C (1.49 g, 93%). MS (+APCI) 324.03 ([M-+H]").
15  Anal. Calc’d for Cy;H;sBrNOsS: C, 41.00; H, 5.00; N, 4.35; Found: C, 41.09; H,
4.85; N, 4.28.
Example 276
4-lodo-N-[(1S,2S)-1-(hydroxymethyl)-2-methylbutyl]benzenesulfonamide

l\O\

0O
y CH
s? ?

)
7CH,

20
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
benzenesulfonyl chloride (1.29 g, 4.26 mmol) in CH,Cl, (5 mL). After 15 minutes
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benzenesul fonam de 75 4-brono-N-[(1 05 DEC 2006

S, 2R) - 2-et hyl -1 -(hydroxynet hyl ) octyl ] benzenesul f onam de 76

4- br onp- NQ 03(Q3668) - 1- (hydr oxynet hyl ) - 2- met hyl entyl ] benze(EEUSBIREE de 77
4-bromo-N-[(1 S, 2S)-2-ethyl- | -(hydroxynet hyl)pentyl]benzenesul f onam de
78 4-bromo-N-[(1 S, 2R) - 1- (hydr oxynet hyl ) - 4- met hyl - 2- pr opyl pent yl ]

. benzenesul fonam de 79 4-bronmo-N-[ (I S, 2R) - 1- (hydroxynet hyl) - 2-

ropyl octyl | bgpzghgsy 50
4-brono- N- (1S, 29) - 1'Wf(a ﬁ{%’%‘%%‘?%fr)eacuonauﬁwe?mteo oo oz SnsL P POWsihge 81

j l;r ono- ﬁ[(ﬂea&l(ﬁﬁ)\lagqmlbbdd Hy-f{duyidg doty nwnyéd)dmdmnyllaijche’bmeesluﬁ@mg 7220
5 DEc 2006 B Bt a bR Casae bioeL T o &ﬁy&sﬁ%{‘»ﬁ%?s%‘%arﬁ"%moﬁnd 83
4- br omo- N- [ (Jv@sh’e@)se%u&ﬂMWQﬁM'TNtﬁlZi ao1@t1&JxQBMuam{111&ﬁY@ Lgle 84

4-bromo-N- (1S, 2R ) - 1- (hydr oxytret hyl ) pr opy %%enzenesu onam de
85 4- br orfb- l\p‘{'e(rMﬁQRndZBV@Qorm@dw Eive -a(ciydtrsokigt mhet ak ydougsydllized from ethyl

benzenesul f onam d

SRy 2 (2 § RS Bexapty 0P AYSTaR o 1 e RSy VS AP DGEA 96 (B Dhai de 87
4-br omo- N- [ (33332991 bs( . wa&%{kyél)ﬂ?gmeg@r@w'614H”Et7'3pr%5yi:Amd
benzenesul f onam de 88 4-chl or o- N-

S, 2S) - 2- et hyC; BZ.§hyHdird&ly Mbt3hll.) oct yl ] benzenesul f onami de 89 4-chloro-N-[ (1
S, 2R)-2-ethyl - | -(hydroxynet hyl)oct benz sul fonam de 90 4-chl oro-
N-ret hyl - N- [ (1S, 2S) - 1- (hydr oxynet hy [5*¢3P yl butyl] benzenesul f onani de

91 4-chlgy o- N- [4.&nfer A e onam de
92 4-chloro-N-[(1 S )(Q?-§I E(%%%%cﬁet hyImMSinﬁﬁ%lhg W%ngrllzze}eﬁﬁée%% oﬁlﬂaefm de 93
4-chloro-N- (1R 2S -2-h drox -1ChepkgtN2- henyl et hyl | benzenesul f onani de 94
4- br ono- N-[ 1- (hydr oxynet hyl ) cycl opE benzenesul f onam de 95 4-chl oro- N

[ 1S) - 2- cycl ohexyl - 1- (hydr oxynet hyl A by@:enesul fonam de 96 N (1S
-1-[4- benzyl oxy) benzyl ] - 2- hydr oxyet hyl - chl benzenesul f onam de 97
4-chloro-N-[ (1R) - 1- (hydroxymet hyl ) - 1- net’hyj pro benzenesul f onam de 98
4-bromo-N-[ (1 S, 2S) - 1- (hydr oxynet hyl ) - 2- et I] benzenesul f onam de 99
4-brono-N- [ |- (hydroxynet hyl) pentyl ] benzene ul f onani de 100

4-bromo- N-[ (1R, 2S - 2- hydroxy- 1 - et hyl - yl et hyl ] benzenesul f onam de

To a solution of S-tert-leucinol (0.20 g, 1.70 mmol), triethylamine (0.19 g,
1.87 mmol) and methylene chloride (10 mL) at 0°C, was added a solution of 4-chloro
15  benzenesulfonyl chloride (0.36 g, 1.70 mmol) in CH,Cl; (5 mL). After 15 minutes
the ice bath was removed and the reaction allowed to reach 25°C. After 16 hours, the
reaction was quenched by pouring into saturated sodium bicarbonate solution (20 mL)
and additional methylene chioride (15 mL). The organic phase was separated and
washed sequentially with 1N HCI solution (20 mL), distilled water and brine, dried
20  over MgSO, and evaporated to give the desired product as a white solid, mp 128-
130°C (0.46 g, 94%). MS (+APCI) 292.06 ([M+H]"). Anal. Calc’d for
C12HisCINOsS: C, 49.39; H, 6.22; N, 4.80; Found: C, 49.40; H, 6.17; N, 4.79.
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4-bromo-N-[(1S)-1-(hydroxymethyl)-3-methylbutyl]benzenesulfonamide
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4-bromo-N-[(1S)-2-hydroxy-1-(1H-indol-2-ylmethyl)ethyl]benzenesulfonamide

20

4-bromo-2,5-difluoro-N-[(18, ZS) 1-(hydroxymethyl-2-methylbutyl]
benzenesulfonamide

21

2,5-dibromo-N-[(18,25)-1-(hydroxymethyl)-2-methylbutyl]benzenesulfonamide

22

3,4-dibromo-N-[(18,28)-1-(hydroxymethyl)-2-methylbutylJbenzenesulfonamide

23

2,3-dichloro-N-[(18,28)-1-(hydroxymethyl)-2-methylbutyl]benzenesulfonamide

24

3,4-dichloro-N-[(18,2S)-1-(hydroxymethyl)-2-methylbutyl|benzenesulfonamide

25

2,4,5-trichloro-N-[(18S,2S)-1-(hydroxymethyl)-2-methylbutyl]
benzenesulfonamide

26

4-bromo-2,5-difluoro-N-[(1S)-1-(hydroxymethyl)-2-
methylpropyl]benzenesulfonamide

27

3,4-dichloro-N-[(15)-1-(hydroxymethyl)-2-methylpropyl]benzenesulfonamide

28

2,4,6-trichloro-N-[(18)-1-(hydroxymethyl)-2-methylpropyl|benzenesulfonamide
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42  |tert-butyl 2-{[(4-chlorophenyl)sulfonyl][(1S,2S)-1-(hydroxymethyl)-2-
methylbutyllamino} ethylcarbamate
43  |4-chloro-N-(4-chlorobenzyl)-N-[(18S,2S)-1-(hydroxymethyl)-2-
methylbutyl]benzenesulfonamide
44  |4-chloro-N-(cyclobutylmethyl)-N-[(1S,2S)-1-(hydroxymethy1)-2-
. methylbutyl]benzenesulfonamide

45 |4-chloro-N-(3,4-dimethoxybenzyl)-N-[(1S,2S)-1-(hydroxymethyl)-2-
methylbutyl]benzenesulfonamide
46 |4-chloro-N-(2-furylmethyl)-N-[(18S,2S)-1-(hydroxymethyl)-2-methylbutyl]
benzenesulfonamide
47  |4-chloro-N-[(18,25)-1-(hydroxymethyl)-2-methylbutyl]-N-[2-(methylthio)ethyl]
benzenesulfonamide
48  |4-chloro-N-[(18,28)-1-(hydroxymethyl)-2-methylbutyl]-N-(3-phenylprop-2-
ynyl)benzenesulfonamide
49  (4-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-(4-methoxyphenyl)propyl]
benzenesulfonamide
50 |4-chloro-N-[(18S,2R)-1-(hydroxymethyl)-2-methyloctyl]benzenesulfonamide
51 |4-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2-phenylpropyl]benzenesulfonamide
52 |4-chloro-N-[(18)-2-ethyl-1-(hydroxymethyl)butyl]benzenesulfonamide
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65 |4-chloro-N-[(18,2S)-1-(hydroxymethyl)-2-phenyloctyl]benzenesulfonamide
66 |4-chloro-N-[(1S,2R)-2~(2-furyl)-1-(hydroxymethyl)butyl]benzenesulfonamide
67 |4-chloro-N-[(1S,2R)-2-(2-furyl)-1-(hydroxymethyl)-4-methylpentyl]
benzenesulfonamide

68 |4-chloro-N-[(18S,2R)-2-(2-furyl)-1-(hydroxymethyl)octylJbenzenesulfonamide
69 |4-chloro-N-[(18,28)-1-(hydroxymethyl)-2,3-dimethylbutyl]benzenesulfonamide
70 |4-chloro-N-[(18S,2S)-1-(hydroxymethyl)-2-isopropyloctyllbenzenesulfonamide
71 |4-bromo-N-[(1S,2R)-1-(hydroxymethyl)-2-(4-
methoxyphenyl)propyl]benzenesulfonamide

72  |4-bromo-N-[(1S,2R)-1-(hydroxymethyl)-2- methyloctyl]benzenesulfonam1de
73  |4-bromo-N-[(1S,2R)-2-ethyl-1-(hydroxymethyl)-4-methylpentyl]
benzenesulfonamide

74  |4-bromo-N-[(1S,2R)-1-(hydroxymethyl)-2-(4-methoxyphenyl)butyl]
benzenesulfonamide

75 |4-bromo-N-[(1S,2R)-2-ethyl-1-(hydroxymethyl)octyl]benzenesulfonamide

76 |4-bromo-N-[(1S,2S)-1-(hydroxymethyl)-2-methylpentyl]benzenesulfonamide
77 |4-bromo-N-[(18,28)-2-ethyl-1-(hydroxymethyl)pentyl|benzenesulfonamide

78 |4-bromo-N-[(1S,2R)-1-(hydroxymethyl)-4-methyl-2-propylpentyl]
benzenesulfonamide

79 |4-bromo-N-[(1S,2R)-1-(hydroxymethyl)-2-propyloctyl]benzenesulfonamide
80 |4-bromo-N-[(18S,28)-1-(hydroxymethyl)-2-methylheptyl]benzenesulfonamide
81 |4-bromo-N-[(18,2S)-2-ethyl-1-(hydroxymethyl)heptyl]benzenesulfonamide

82 [4-bromo-N-[(18,28)-1-(hydroxymethyl)-2-phenylpropyllbenzenesulfonamide
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98

4-bromo-N-[(18S,2 roxymethyl)-2-methylbutyl]-benzenesulfonamide

99

4-bromo-N-[1-(hydroxymethyl)pentylJbenzenesulfonamide

100

4-bromo-N-[(1R,2S)-2-hydroxy- 1-methyl-2-phenylethyl Jbenzenesulfonamide

101

4-bromo-N-[(1S)-2-hydroxy-1-phenylethyl]benzenesulfonamide

102

4-bromo-N-[(1R)-1-(hydroxymethyl)-3-methylbutyl]benzenesulfonamide

103

4-chloro-N-| 1-(hydroxymethyl)cyclopentylJbenzenesulfonamide

104

4-bromo-N-[ 1-(hydroxymethyl)butyl]benzenesulfonamide

105

3-chloro-N-[1-(hydroxymethyl)butyl|benzenesulfonamide

106

3-chloro-N-[(1S)-2-cyclohexyl-1-(hydroxymethyl)ethyl Jbenzenesulfonamide

107

3-chloro-N-[(1R)-1-(hydroxymethyl)-3-(methylthio)propyl]benzenesulfonamide

108

3-chloro-N-[(1S)-1-(hydroxymethyl)propyl]benzenesulfonamide

109

2-fluoro-N-[(1S)-1-(hydroxymethyl)-3-methylbutyl|benzenesulfonamide

110

2-fluoro-N-[1-(hydroxymethyl)pentyl|benzenesulfonamide

111

2-fluoro-N-[(1R,25)-2-hydroxy-1-methyl-2-phenylethyl |benzenesulfonamide

112

2-fluoro-N-[(1S)-2-hydroxy-1-phenylethyl]benzenesulfonamide

113

2-fluoro-N-[(1R)-1-(hydroxymethyl)-3-methylbutyl]benzenesulfonamide

114

2-fluoro-N-[1-(hydroxymethyl)cyclopentyl]benzenesulfonamide

115

N-[(1S)-2-cyclohexyl-1-(hydroxymethyl)ethyl]-2-fluorobenzenesulfonamide

116

2-fluoro-N-{(185,25)-2-hydroxy-1-(hydroxymethyl)-2-[4-(methylthio)phenyl]

ethyl } benzenesulfonamide

77




met hyl but yl ) benzenesul fonamide 80 1 5 DEC 2006 WO 03/10 660

PCT/ US03/ 18198 Table 14 (cont'd) Ex # Conpound 183 2005

4- chl or oWQ 03108669S) - 1- [ [ 4- (di net hyl ami no) phenyl ] (hydroxy)?ﬁ'ffH%‘]mIPB

met hyl but yl benzenesul f onam de 184

4-chl oro-N-{ (1S, 2S) - 1- [ hydr oxy( 1- napht hyl ) met hyl ] - 2- net hyl but yI }
benzenesul f onam de 185

3-chloro-N-[ (IS, 2S)-1-(1-hydroxyethyl)-2-nmethyl butyl]benzenesul f onam de
186 3-chloro-N-{(1 S, 2S)-1-[cycl opepjyd (ﬁ@égﬁp@y) met hyl ] - 2- met hyl but yl }
benzenesul fonanm de 187 3-chloro-N{(15)-2-hvdroxy-1- 1S

- 1- met hyl priapy#] oct yI benzenesul f onam deCory@ind
3-chloro- NH{(1S)-2-hydroxy-1-[(1 S)-1-nethyl propyl ] heptyl}

benzenesul flongm [dg1ubB8&N-[(1S)-1-(hydroxyl-methylethyl]benzenesulfonamide

3- chl or o- N ) IR T ET B2 Ny 1 2L Hydirdxy thy B2 Bl a0 Bz i dhamide

benzenesul fﬁi‘:""‘ﬁ

Z-A1yorarN-[(1S)s 1-(hydroxymethyl)- Z-\meﬂlmxl]b\e,nzgnﬁs Ifonamide
3- chl or o- {415 by
benzencsul flodln Abrame-Nel I niongeiy)ckslobulIhenzendsa i

S) - 1- met hy|{pd 3by{# temeN-[2hsdresymethyl Wirxatofd 2 1 dhept- 2-y1]benzenesul onamide

3- chl or o- NJ{ (25) |4 Dromd Do |-(Hrdnetympethyll)-2,8 Wb ydto-iEk indemi opfpeipeatuffohamide

benzenesul flonggn [dehldds-N3| t-Ciyldesxgnddthyl)chclolekyRbetsefieviifondmide[ (1

S) - 1- met hy l|PR9DYkIchioto N G’[}bdroxbrmeﬁﬁt@z?E‘-Qﬁle’E&'T‘H%ﬂéh—l%benzenesulfona:mde

3- chl or o- N IS 2 ivetnenyd Al i e 7 s TG ,pﬂwgthﬁ)ﬁfm S abnide

e oot bl ioro LI S 2 S ey S enpslfonamide
S, 25) - 1- [ ( 4- ¢BT JFopHSRAR)3 lcﬂ@ydpmmlﬂwm}m%h}%@nmbﬁkbym -4-fluoro

benzenesul flonani |Henzeggsulfonamide

3- chl or 0- N-{ (28) |4FhlvyeiNox 1 S3-2rtmitoxy-1-f(l §)t Bxmethytptopyl] potyip hérizeSeospHonammide }

benzenesul flonag [de1bENE{ ARH-2LB NSy (1L[(18)-1-methylpropyllheptyl} benzenesulfonamide

S, 28) - 1- [ hytn gVl R R B T R 1T (L6 Fh Ay o B YT Heody 1} DRRE A e R e Ria2

m de

199

3-chl oro- N-{ (lié) ben;tglilcsul Onm@ 12[1'9'1150)%(2@851‘&?31}6?3'qnfel@fl] % Iﬂ%tP)(‘ulxt?PB' opyl ]b

Ut vl
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133 |4-fluoro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-3-butenyl}
benzenesulfonamide

134 |4-fluoro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-4-pentenyl}
benzenesulfonamide

135 |4-fluoro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]butyl} benzenesulfonamide

136 [N-{(18,2S)-1-[(4-chlorophenyl)(hydroxy)methyl]-2-methylbutyl}-4-
fluorobenzenesulfonamide

137 |4-fluoro-N-{(1S)-2-hydroxy-4-methyl-1-[(1S)-1-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,2S)-1-[hydroxy(4-methoxyphenyl)methyl]-2-methylbutyl}
benzenesulfonamide

140 |N-{(1S)-4-(1,3-dioxan-2-yl)-2-hydroxy-1-[(1S)-1-methylpropyljbutyl}-4-
fluorobenzenesulfonamide

141 |4-fluoro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-5-hexenyl}
benzenesulfonamide

142 |4-fluoro-N-((1S,25)-1-{hydroxy[4-(methylsulfanyl)phenylJmethyl}-2-
methylbutyl)benzenesulfonamide
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benzenesul f onam de 200 _

3-chl or o- N-{(1S) - 2- hydr oxy- | - [ (1S) - 1- net hyl pr opy! | - 5- hexer® PEC 2006
benzenesWMd &@xi6de 201 3-chloro-N-((1 S, 2S)-1- PCT/US03/18198
{ hydr oxy[ 4- (et hyl sul f anyl ) phenyl ] nret hyl } -2-

met hyl but yl ) benzenesul f onam de 202

N-{ (1S, 2S)-1-[cycl opentyl (hydroxy) nmet hyl ] -2-nmethyl butyl }-2-fl uoro
benzenesul f onam de 203

2-fluoro-N-{(1S)-2-hydroxy-I-[(1S)- Pyl ] octyl} benzenesul f onam de
81 1 5 DEC 2018 WD 03/103660 PCT/ L%&g?%géfgg(&)ﬁabl e 14 (cont'd) Ex #
Conpound 2q4gx#f | uoro- N-{(1S) - 2- hydr oxy-Cemhpdimid 1- net hyl pr opyl ] heptyl }
benzenesul flonam de 205 2-fluoro-N- { (1 S)-2-hydroxy- | - [(1

S) - 1- net hyl -

Sg - 2- hydr )c/)xpw? &%ﬁe &ﬁé&ﬁi ro h@{iﬂg}h }qgwcgggf)glem}%ng%?lggﬁesl%#%n4am e
Rl s
S, 2S)-1-[ (4-chl PRAMYE 0y ) et vl 1- 2 -methylbutvll-2-fluoro
benzenesul floh4fri éeermQ &-{flﬁb?c&)d (-hydrexyetyhSrmethylbutyl fbenzenesulfonamide

[ hydr oxy ( 4-|mt46 opdybrbmoyNY{ (s, 28)H - [ Selvpeityl(lydrgrty) inethy iz methyliutydham de 21
N-{(1 S)-4-|(1, 3-|demeacsulfoymidd- hydr oxy-1-[ (1S) - 1- net hyl propyl ] butyl } - 2-

fl b d |
uor obenzdiggsl uod}aﬁfgg?é@ﬂs]) ﬁhjm&ESDIJKIB?JL -methy }oip}'yﬁépt?b} roxy-

-met hyl et hyjl ) - 2- é:lud benzenesul onai de

AR M LA R O e A (D G A2 A S
met hyl pr opyl ]Iﬂ%xgy@rﬁ@ﬁﬂgr{g@ﬁF@@éPﬁYG%ﬂgﬁ@eﬁw BHQ&JT\J@% yipropyljbltyl}

S) - 2- hydr oqy-2-1 I -[(1 S)-1-nethylpropyl] pentyl }
benzenesul flodaki d‘d)erS'N-‘-{b}’safajBNr{))gﬂ:4 methyl-1-[(1S)-1-methylpropyl]pentyl} ~

S, 2S) - 1- [ hyldr oxy|behzzheswfohamidey! | - 2- net hyl butyl} benzenesul f onani de
151 [4-bromo-N-{(1 S)-2-hydroxy- 1-[(1S)-1-methylpropyl]-3-butenyl}
benzenesulfonamide

152 [4-bromo-N-{(18)-2-hydroxy-1-[(1S)-1-methylpropyl]-4-pentenyl}
benzenesulfonamide

153 |4-bromo-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]butyl} benzenesulfonamide
154 |4-bromo-N-{(18,25)-1-[(4-fluorophenyl)(hydroxy)methyl]-2-methylbutyl}

o

benzenesulfonamide

155 |4-bromo-N-{(15,2S)-1-[(4-chlorophenyl)(hydroxy)methyl]-2-methylbutyl}
benzenesulfonamide '

156 |4-bromo-N-{(1S)-2-hydroxy-4-methyl-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-{(18,25)-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

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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216 N-{(1S)-2-allyl-2-hydroxy-I-[(1S)-1-nethyl propyl]-4- penten I }Zﬂﬂé br ono
benzenesul fonam de 217 4-brono-N-{(1 S)-2-ethyl-2- hydroxy-

S) - 1- met WP #3/853¢40 but yl }  benzenesul fonami de 218 N-{(1 PCT/U503/18193

S, 2S) - 1-[ bi s(4-chl or ophenyl ) (hydr oxy) net hyl ] - 2- et hyl butyl } - 4-

br onobenzenesul f onam de 219 4-brono-N-{(1 .

S) - 2- hydr oxy- 2-i sopropenyl -3-nmethyl -1 -[(1 S)- 1-nmethyl propyl]-3- butenyl }
benzenesul f onam de 220 Table 14 (cont’d)

4-bronp-N-{(1S. 3E)-2-hydroxy-3-nethyl -2-[(I1F)-1-nethyl -1 -propenyl]1-1-1(1S)-
1- met hyl rop¥Ex]# 3- pent enyl } benzenesul f on&ongeuad®1 4- br ono- N- {(1 S) 2- (
-butenyl)-2thydroxy- | - [(1 S)- 1-nethylpropyl] -5 - hexenyl 1}
benzenesul f prgR ER bbb -K=01 D8 N{hydroxy[4- (methylsulfanyl)phenyl]methyl} 2-

S, 25) - 1- { hyfir oxy [ dithhbaappbipehdduBhiiids- 2- met hyl butyl ) ~ benzenesul f onani|de
82 05 DEC 2674 und

- =N={(18 -1-fH=ti 1 <2-
223 4-chlorp-N-| o S| -ezmneg/ onax¥1 o - wy ty

benzenesul f{ o220 & S 2—hyaFox

o erhy! MBS Hchlpron-I{ 5. gonl Sorme mnsw e

S) - 2- but yi - b-¥6sdbsiyloro-Ne[{1$S) 1 fhydrppyeashi)- Mesmlbutxl‘]lawzgméulfonamide

benzenesul f priEf6 (ecRam-N-£h$ 261 Hexoldpentyl(hydroxy)methyl]-2-methylbutyl }

S) - 2- hydr oxy- 2- i $isauénekuldonartitey! -1 -[ (1 S)-1-net hyl propyl] pentyl }

gegé)enistjlhf DNEgY e cR18r0- K= A0S P2 Dydbok{-1-[(1S)-1-methylpropylJoctyl} benzenesulfonamide
, -1- r i ZoRps Ul fonam de 22t

lgl—{(l S) - I2]§lal W‘gbﬁgw mfjxgdrgfyﬁ@ﬁ Ffeﬂigff;f)?ﬁ grft enyI } 4-chl or ¢
enzenesul f pram % 2ot R

S)- 1- net hyl prisy iy s@m-@\?—{?& V13 Sy T bl GEeagprop e 1

4- chl or o- N- { (1) {bengeneselfenamide opr openyl - 3-met hyl -1 -[(1S) - 1- net hyl propyll] - 3

- butenyl } [ bz ¢hreklotd-NnE(iS Ha-hedoxs-3ehbtbylol-1616)-1-8thgpropylbutyl} ~

{ hydr oxy[ bi $( 4- mehemasnephidéomaigideret hyl } - 2-

171 |4-chloro-N-{(18,2S)-1-[hydroxy(2-methylphenyl)methyl]-2-methylbutyl}

benzenesulfonamide

172 |4-chloro-N-{(1S)-2-hydroxy-3,3-dimethyl-1-[(1S)-1-methylpropyljbutyl}

benzenesulfonamide

173 |4-chloro-N-{(1S)-2-hydroxy-4-methyl-1-[(1S)-1-methylpropyl]pentyl}

benzenesulfonamide

174 |4-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-3-butenyl}

benzenesulfonamide

175 |4-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-4-pentenyl}

benzenesulfonamide

176 |4-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyljbutyl} benzenesulfonamide

177 |4-chloro-N-{(18S,2S)-1-[(4-chlorophenyl)(hydroxy)methyl]-2-

methylbutyl }benzenesulfonamide

178 |4-chloro-N-{(1S,2S)-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-1-[(1S)-1-methylpropyl}-3-pentynyl}

benzenesulfonamide

182 |4-chloro-N-((1S,2S)-1-{hydroxy[4- (methylsulfa.nyl)phenyl]methyl} -2-

methylbutyl)benzenesulfonamide

N
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met hyl but yl ) benzenesul f onam de 232 4-chloro-N- { (1 S, 3 - 2- hydr oxy-3
-methyl -2-[ (1 E)-1-methyl- | -propenyl] -1- [(1 S) 1-meth5>5ppﬁ L

- pent eny W@ 03E3¢&Enesul f onam de 233 PCT/US03/18198
N-{(1S)-2-(3-butenyl)-2-hydroxy-I-[(1S)-1-nethyl propyl]-5-hexenyl}-4-
chl or obenzenesul f onam de 234

4-chloro-N-( (1S, 2S) - 1- { hydr oxy[ di ( 1- napht hyl )] nmet hyl } - 2- net hyl but yl )

benzenesul f onam de 235 Table 14 (cont’d)
4-fluoro-N-{(1S.2S5)-1-(1-hydroxy-|-nethylethyl)-2-oethyl but yl]
benzenesul fldfa#i de 236 " Compound

4-fluoro-NK (1S) - 2- hexyl - 2- hydroxy | -1 (1S)-1-net hyl propyl]octyl}
benzenesul flongan [dehksid-N-{(1S,2S)- %;1 (dlmethylanuno)phenﬁ'l](hydroxy)methyl] -2-
4-fluoro- N (1S) m%ﬂgmqftﬁwgdze dstk ﬁa}magt hyl propyl ] - 2- pentyl heptyl }
benzenesul f 8‘4” 1«:&111{0? IN

- S)- 1-nmet hyl|pr opy, bl;.r. XY \—é{)(lg ?Sﬁ P@Iyord?(gélyhé)ﬁﬂ@?ﬁ WH&%@% }f I uor o-N-[(1

S) - 2- hydr oxy—2— U%egg’ l By
benzenesul floasd [Azhlor )[\ [d8,25)- @Ehyﬂho&yefﬁﬂll)Q-mefflyl%t}’f]beﬂi’enjesﬂfoﬁam{de

S) - 2- hydr oxy186 i [3uhlargN-4(193Nyi-layclppantd{bydrowsdmgthpl Jppethylbysit yi )

benzenesul flonani [Henzgndsulopqmids) - 2- al | yI - 2- hydroxy-1-[(1

S) - 1- et hyl|p18py|Bichibrodi iSy2}hylirddyu b @ S)-h enathylpsply ] octplyitedazdhidsil fdnamfide P006

WO 03/ 1036401 AldRMhzo N1 &) 2]' @( 1A [(ASsPiméthylpopyl[képaound 242

BI—{(lS) 2I ]?t hyl - germépgsgﬂy,- -1- nmet hyI pr opy ] butyl}- 4 fluoro
enzenesul flomagr 43

§) 2- hydr ?)?y-l - EEOESG Sggn@dﬁf)fytf[(ﬁ(glléyetgylﬁg)tpﬁwexyo}pyl ]-3- butenyl}}
enzenesul flopapg Fo-N

S, 25) - 1- { hyldr 8% y[ptshlqra-Nndt 1r$5§2yla14é S ‘ﬁn«r—'&YMr[}(@ 1-methylpropyl]butyl}

net hyl but yi}) benzleenzsnesuifiananmide

4-fluoro- N (195, 3ENQOM(1®¢-MMHS'B%P@IE)-[(Jlshcétmvthyﬂpfqnyabmw 1-1-[[1S)

1- et hyl prq yl ] -|Berpenéseifphdhelazenesul f onam de 246

N-{(1S) - 2- (|31 52t {ehloro N WS 2XBydronlyt d-ettiyl T T REREW I dropy iAMDY | - 4-

f1 uor obenzgnesul [{, 9nARE Lfronamide

193 {3-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-3-buteny!}

benzenesulfonamide

194 |3-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-4-pentenyl}

benzenesulfonamide

195 |3-chloro-N-{(18)-2-hydroxy-1-[(1S)-1-methylpropyl]butyl} benzenesulfonamide

196 |(3-chloro-N-{(18S,2S)-1-[(4-chlorophenyl)(hydroxy)methyl]-2-methylbutyl }

benzenesulfonamide

197 |3-chloro-N-{(1S)-2-hydroxy-4-methyl-1-[(1S)-1-methylpropyl]-3-pentenyl}

benzenesulfonamide

198 |3-chloro-N-{(1S,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,25)-1-{hydroxy[4-(methylsulfanyl)phenyl]methyl}-2-

methylbutyl)benzenesulfonamide

202 [N-{(18S,2S)-1-[cyclopentyl(hydroxy)methyl]-2-methylbutyl}-2-fluoro

benzenesulfonamide

203 |2-fluoro-N-{(15)-2-hydroxy-1-[(1S)-1-methylpropyl]octyl} benzenesulfonamide

-

—_
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247 N-{(1

S, 25) - 1- [ bi s[ 4- (di met hyl ami no) pheny! ] ( hydr oxy) met hyl | - 2- mell BPEGLHE ) -

4-f 1 uor oD 9EHBEMW f onani de 248 4-fluoro-N-((1 PCT/US03/18198

S, 2S) - 1-{ hydr oxy[ di ( 1- napht hyl )] met hyl } - 2- met hyl butyl) benzenesul f onam de
249 3-chloro-N-{(1 S)-2-hexyl-2-hydroxy-I-[(1 S)-1-nethyl propyl]octyl}
benzenesul f onam de 250 3-chloro-N-{(1

S) - 2- hydroxy-1-[ (1S) - 1- et hyl pr opy! T4 p@(}joﬁ{ b%eptyl} benzenesul f onam de
251 N-{(1 S)-2-butyl-2-hydroxy-1-[(1S)-1-nethylpropyl]lhexyl}l-3-chloro

benzenesul flopaw de 252 3-chloro-N-{(1 Compound
g)-z- hydrf)?y 2- isobutyl1\84 get hyl -1-[(1 S)-1- nethyl propyl ] pentyl
enzenesul Tl0ngM B hrore- OL18dbbyt IL[(1S)-1-methyl 1]heptyl
S, 2S) - 1- [ hydr oxy ) lg’d g(nr[s(t hg/ brrtlJettyy fropggnezpet};lésul fonam de 254
bttt T RS I R Vo
S) - 1- met hyl pﬁgﬁy I%‘iﬂr%:z ?%%‘/ et FI ST an tEﬂB“’IHYI 1p3-pyterlyl

d

S, 28) -1- [ bik(4-c roxv)nmethvll. -2-nmet h\/l hut \/I 1 -3-
chl or obenzeh 88T Refteardd {AS72S)-1-[(4-fluorophenyl)(hydroxy)methyl]-2-methylbutyl}
3-gh| orol- Ni{(18) bﬂnﬂ:eyldmbfoylamidesopropenyl 3-nethyl-1-J(1S)-1-net hyl propyl]-3
- buteny 68 Z sl Imany dblotbshed b@ﬂo&yﬁhe(tlﬁ)&] 2-methylbutyl}-2-fluoro

S, 2S) - 1- { hydr oxyﬁ,@&@s?;ﬁh phenyl g?rret y } 2-

T T e e
S) - 2-( 3 but P) | {Gﬁ&r“o@yj fﬁ&fﬂf S0 2y ren] ;%@%ﬁh@fmg&gmu 3

chl or obenzehesul Edhenzengsulfonamids=c ooN WO 03/ 103660 _PCTIUS03/.18198  Thb
14 (cont' d)| Bt1#{4cmopodNd(1852S)21- 1-hpdroxynt -nfethyletgy ) 2-methylbuprlhy dr oxy- | {[
S) - 1- met hyl pr opy|bknzdngéuilfonbmideenesul f onam de

212 |4-bromo-N-{(18)-2-hydroxy-1-[(1S)-1-methylpropyl]-2-pentylheptyl}
benzenesulfonamide

213 {4-bromo-N-{(1S)-2-butyl-2-hydroxy-1-[(1S)-1-

methylpropyl]hexyl} benzenesulfonamide

214 |4-bromo-N-{(18)-2-hydroxy-2-isobutyl-4-methyl-1-[(1S)-1-methylpropyl}

pentyl }benzenesulfonamide

215 |4-bromo-N-{(18,2S)-1-[hydroxy(diphenyl)methyl}-2-methylbutyl}
benzenesulfonamide

216 [N-{(1S)-2-allyl-2-hydroxy-1-[(1S)-1-methylpropyl]-4-pentenyl}-4-bromo
benzenesulfonamide

217 |4-bromo-N-{(1S)-2-ethyl-2-hydroxy-1-[(1S)-1-methylpropyljbutyl}
benzenesulfonamide

218 {N-{(18S,2S)-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-{(18S,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,25)-1-{hydroxy[di(1 -naphthyl)]methyl} 2-methylbuty1)
benzenesulfonamide

('I
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262 2-fluoro-N- f (1 S)-2-hydroxy- | - [(1 S)-1-nethyl prorbydbEC 2084
-2-pentyl heptyl } benzenesul fonam de 263 2-fluoro-N-{(1

S, 2S) - 1- W9 8¥2¢40di phenyl ) met hyl ] - 2-met hyl butyl }  benzeneBGT V8¢ $We 264
N-{(1S)-2-allyl-2-hydroxy-I-[(1S)-1-nmethyl propyl]-4-pentenyl}-2-fluoro
benzenesul f onam de 265

N-{(1S)-2-ethyl-2-hydroxy-I-[(1S)-1-nethyl propyl]butyl}-2-fluoro

benzenesul f onani de 266 N-{(1 Table 14 (cont’d)
S, 2S)-1-[bi g thyll-2-nethylbutyl}-2-fluorg
benzenesul f de 267 N-{(1 Compound

S, 2S)-1-[bi §(4-chl orophenyl) (hydroxy)nethyl1-2-nethyl butvl}-2-fluoro
benzenesul f ¢n22d d@-cﬁﬁ&-N-[(lS,2S)-1-(1-hydroxy-l-methylethyl)-Z-methylbutyl]

2-f 1l uor o- N- {( 1S) {Berlzgtbsalfynamnidsopr openyl - 3- et hyl -1 -[ (1S) - 1- net hyl propyl}{] - 3
- butenyl } |beng enepigkd- a0 9-heRy-2hydr B Y-O- (¥ (1 Imethy] 1

S, 2S) - 1-{ hydr OXY[M&é&s{Iﬁé gﬁphgﬁyl )] rre?}f]yl[@ me gp&)})yy]locty}

o ooron :\IEI(% Qp;gé“)nzé %’lf !@dFPé‘t‘/hwl@'}‘(‘i"‘r‘élj‘yllirol’r%lﬂwp’l}|4,81918B>eny|] 1-[(19)
)

- 1-net hyl rrepyH

N (19) - 2- ( 3- 43R WghiorNn{(dS b2y Atoxy 2Spottyied-Figfi-d g1 9)- Smkbwlmgpy] 2-
f1 uor obenzenesul fmmﬂ%bmzmmior@nn 0-N-_[(1S)-1-cycl ohex

| - 2- hydr oxy ¢t 237 [4ehbends (1828531t [Hedrofy(diphenyi)methylN2[hdthidbuithydr oxy- |
- phenyl et hyll] benzZigsmesndstidnamide 274

4-chl oro- N- - K Y - 15
j- gr gm)N_NiE (1%% li, g%%égglﬁa F% 2- Et)hy: pr E%Y:iligengenegu} f4onam gje f6

-1 000- I J n —reth 1 RZet tH-fonram-de—A4
4-chl or o- N- | (ZPS%L-‘%LC o Od#]u B 1’?9'? Q) o r%y#ég(;l@'b%%eb%‘ii’rﬁgﬁﬁ@’f@%ul f onani dg
Exanpl e 278 |—Re{ Aeem/ (RRA) 5 The heta anyloid inhibitorly
activity of 1330 (‘%ﬁb‘@%ﬁs{(@)‘?ﬂé‘d@?{@@éﬁwmmbﬁTrmthylvﬂaﬁ(1Sieﬂﬁnqﬁlﬁempuﬂfihc
t he Repress¢r_Relladeny! Yospzgnesutfonpmiddee, Table 17. A  conpound was

consi dered §c231ved-chioRRN-((1S,28)-1-¢Bgdroky{btd-heankyphehyjmdthyd} i20cr ease in
| uci ferase @cti vigythglbubbghsEheadnivarienon-toxic. A Cell Culture 10 CHQ Kl

cells were [ n 16 ( . 2
fetal bovi n«=%%%tﬁ%ﬁ%§og£1§§%9&%ﬂ m)glngleﬁy/}l gﬁtﬁ@) @VBECI’(%%
233 [N-{(1S)-2-(3-butenyl)-2-hydroxy-1-[(1S)-1-methylpropyl]-5-hexenyl}-4-
chlorobenzenesulfonamide

234 |4-chloro-N-((18,2S)-1-{hydroxy[di(1-naphthyl)]methyl}-2-methylbutyl)
benzenesulfonamide

235 |4-fluoro-N-[(18S,28)-1-(1-hydroxy-1-methylethyl)-2-methylbutyl]
benzenesulfonamide

236 |4-fluoro-N-{(1S)-2-hexyl-2-hydroxy-1-[(1S)-1-methylpropyl]octyl}
benzenesulfonamide

237 [4-fluoro-N-{(1S)-2- hyd1oxy—1 -[(1S)-1-methylpropyl]-2-pentylheptyl}
benzenesulfonamide

238 |N-{(1S)-2-butyl-2-hydroxy-1-[(1S)-1-methylpropyl]hexyl}-4-fluoro
benzenesulfonamide

239 |4-fluoro-N-{(18)-2-hydroxy-2-isopropyl-3-methyl-1-[(1S)-1-
methylpropyl]butyl } benzenesulfonamide

240 |4-fluoro-N-{(1S)-2-hydroxy-2-isobutyl-4-methyl-1-[(1S)-1-methylpropyl]
pentyl}benzenesulfonamide

241 IN-{(1S)-2-allyl-2-hydroxy-1-[(1S)-1-methylpropyl]-4-penteny! }-4-fluoro
benzenesulfonamide
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WD 03/ 103660 PCT/ US03/ 18198 Penicillin-Streptomycin) at 37C w t h %%
Two mllion cells were plated into 10-cm dishes 24 hrs prolfbia

transf ectW@P3/1086@nsi ent transfecti ons were conpl eted as rBCHHRBNGHS by
G bco BRL using their Lipofectam ne Plus system First, 6 g of pRSVO Il uc
and 6 g of 5 APP-lacl construct DNA were added to 460 L Opti-Mem
transfection nmedia and i ncubated with 30 L Plus reagent for 15 m nutes.
Then, a lipid mxture of 40 p.L Li @ﬁglgqg@gnpg)reagent and 460 L Opti-Mm
transfection nmedia was i ncubated wit the DNA-Plus reagent mixture for 15
m nutes. Duf Ergt the DNA-Iipid incubati onCotdpeundHO- K1 cel | s were washed
once and copered in 5.0 nmL DVEM nedia without 10 Penicillin- Streptorryci n.

The DNA- i p| G4pT BRAf &)L - FY ) A0mehy Rord atvicelfhr@nd | ncubated
at 37C overhi S t bealzgg alrlld}'&@ﬁy qu [ onmt r?r?éf%ﬁb 8’ }clel I srper wel I (100

L total voluge) i

Cul t ur e- Pl a} &3] f;'?%r‘ - :‘v" -?@'- 'sc?%dp(e th\XA' 'u -15 g ro%)éH and
i ncubat ed af37C{ONLDENZENBSUHOPARYQ ORPOYRd

Conpounds wer2d4d|4-fleerg Nré(ﬁ@ﬁ)vloﬂ&’dfcf"é’{@?@ fﬁ?t?’é’d’BF@‘ BsEyD) %’t ocol  was
used for coppoun{isethylbplyl)benzsaesulfopamigied powder in vial) and the other
prot ocol wap 24Sefi- ﬂuaswdw{ptﬂ;ﬁﬁ)sz-hthpky-édmthylsb[(dﬁbdrm@tﬁﬂ IrbtapenPivbe(19)-

96-wel | 20 pl at ef)meftglprbeilh3 peaikcnypbenzedbuliddandges and 25 v Hepes/ 1% [plvso

were prepal el r@ﬁs;ﬁz;ﬁb&ta%ﬂ) @slya&lokrgqfas)mﬁaetﬂfﬁmsﬁm@ﬁa paed as gh

di luent coptrol tes.” The | | ow ng tabl e dep| ct 9

t he steps fpr | th e
addi ti on of | GG ﬁﬁi $3% Sulﬁr;e ﬁﬁﬁﬁm{"t‘@‘e&ﬂ@‘{ﬁy@r F‘%fmeigﬁi)? g‘?{yw@%l}os DEC
2016 WD 03]102660 orobengang RANICE a bl o 15 Concentration Dilution—x g
conmpound (v| 248 |4stluene-Nd( 1530 - fydepayyitdi(lananhithyd Ity 1 oonetiiBey) 20 L stock
solution D|l uti grendenesyhignamide80 | 25mM Hepes

249 {3-chloro-N-{(1S)-2-hexyl-2-hydroxy-1-[(1S)-1-methylpropyl]octyl}
benzenesulfonamide

250 |3-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-2-pentylheptyl}
benzenesulfonamide

251 |N-{(1S)-2-butyl-2-hydroxy-1-[(1S)-1-methylpropyl]hexyl}-3-chloro
benzenesulfonamide

252 {3-chloro-N-{(18)-2-hydroxy-2-isobutyl-4-methyl-1-[(1S)-1-
methylpropyl]pentyl} benzenesulfonamide

253 |3-chloro-N-{(18,2S)-1-[hydroxy(diphenyl)methyl]-2-methylbutyl}
benzenesulfonamide

254 |N-{(18)-2-allyl-2-hydroxy-1-[(1S)-1-methylpropyl]-4-pentenyl}-3-chloro
benzenesulfonamide

255 |3-chloro-N-{(1S)-2-ethyl-2-hydroxy-1-[(1S)-1-methylpropyl]butyl}
benzenesulfonamide

256 |N-{(18,2S)-1-[bis(4-chlorophenyl)(hydroxy)methyl]-2-methylbutyl}-3-
chlorobenzenesulfonamide

257 |3-chloro-N-{(1S)-2-hydroxy-2-isopropenyl-3-methyl-1-[(1S)-1-methylpropyl]-3-
butenyl} benzenesulfonamide

258 |3-chloro-N-((18S,2S)-1-{hydroxy[bis(4-methoxyphenyl)methyl}-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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60 L Dilution 1 Dilution 2 200 g/m. 240 L 25 nmM He es Dioléu@%@ 11.3 L
Dilution 2 (in Cell Plate) 20 g/nL (in 100 L cells/well) “Because sone
conpounddv@R¥W3glesent in 96-well format at 20 nM the {RET/HH31§198
represents the protocol for their dilution (note that an average nol ecul ar
5 wei ght of these conmpounds was used to cal cul ate these dilutions and as
above, the last step was the addition of conpound to cells/nedia in tissue
culture plate). Table 16 Concentr at il"QlSle%'(éBﬂt’QlF' Stock Sol ution (original
conc.) - 20_nmM Solution 6 L stock solution Dilution 1 -200 g/ 194 | 25
MM Hepes 1LEX# Dilution 2 Dilution 2 (i Qo@gondl ate) -20 g/nL (in 100 U
cells/well L0 Once the conpounds were diluted, they were applied in
duplicate ofi 26teld-Aubrd- Nl {FERIE2-Basy-OLIY dRIx3L BRI SRI SRk y&y1 Cells were
i ncubated W th Cm&ﬁ%lf%&c v?ngth}SIS%ngZRf o}r] an a)ggrio??lgn? }36- 48 hours.
C. Assay MepspnelERL LGGT 23] VS (A OCHL ST PAC ko d ) Wer e
per f or med a1?€\%/e'2éﬂh‘1@%$ Qﬁﬁ)%ﬁ%&@?@%ﬂo%ﬁﬁw Pﬁlﬁlgglteﬁ@ }\}bdi a was
renoved fromeac Pegéer{?@!ﬂ.o e andreplaced—w-th—100—LPBS per—weH—i t h
My2+ and Caf 263 Bnflaereal-{¢h-ael (huseoxy(§irhsnyDmethyllt-metiheyy/ subst r at e

buf fer was hdded|heazensswfanamideand the plates were sealed and nixed in tlhe
dark on a r pt2dy INHaKDr2-aldyl-2tByd3exyal 1h(15¢4 -raethylpoopyl ¢ pprdemt 2 dluoraici f er dse
readi ngs wefe thesenkalesulfamandidee TopCount i nstrunent. 87 0 5 DEC 2006

03/ 103660 PLCHAISERS! 1 ght
units (RLU) an6§ .Hegg%ﬁmpgﬁgwlgﬁﬁ;ﬁﬁ%ﬁﬁ%ﬂ@gﬁ&gﬂéﬁrgrIeowls9 D.

Anal ysi s of [dgtatrtof TCT —refersnA ot 5 —ofivcihe

aotivity (meall By G2 B B T S
refers to t nesufonamids 4 o “rpan for fold increase—Activity"d
conpound i s} iRl Ey2akt[Ris(rghloropheayl)(hydraxy)methyll-2aethylbytyk} - flugro

i ncrease i n|l uci thenaeneselfanagiidyy at 10 g/ L. 1= non-toxic. O=toxic in

268 |2-fluoro-N-{(1S)-2-hydroxy-2-isopropenyl-3-methyl-1-[(1S)-1-methylpropyl]-3-
butenyl } benzenesulfonamide

269 [2-fluoro-N-((18S,25)-1-{hydroxy[bis(4-methoxyphenyl) Imethyl}-2-methylbutyl)
benzenesulfonamide

270 [2-fluoro-N-{(1S,3E)-2-hydroxy-3-methyl-2-[(1E)-1-methyl-1-propenyl]-1-[(1S)-
1-methylpropyl]-3-pentenyl } benzenesulfonamide

271 |N-{(1S)-2-(3-butenyl)-2-hydroxy-1-[(1S)-1-methylpropyl]-5-hexenyl}-2-
fluorobenzenesulfonamide

272 |4-chloro-N-[(1S)-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

v}

Example 278 - Repressor Release Assay (RRA)

5 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 at least a 1.5 fold increase in
luciferase activity at 10 ug/mL and was non-toxic.

A. Cell Culture
10 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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Table 17. "Toxicity" is determ ned by |oss of signal (5 O.DZ:'% f%&?ﬁm
I ncrease). E. Standard beta anyloid inhibitor 10 The refer

secr et as@vVQ AKIWPG0or DAPT (LY374973, AN37124: Dovey, H. F.PeT/U803/18398
Neurochem 76: 173-181 (2001)) was prepared as outlined in W 98/22494 and
tested in RRA and exhibited a 6.0-28.1 fold increase in |uciferase
activity at 20 g/nL. 15 Table 17 - Repressor Rel ease Assay Exanpl e Conc

/m) APPI 1 10
L908 bo 1 1T UOE BBl ARE RIS PG, O Al l 10

3.8 105 1 200-2mvdsigs P4 hagpigorgo DEGRG®E. WO 03/ 103660 PCTI US03/ 18198 Tabl e

. i nued Exanpl e Cone (a/nk) .APPl Fold APPI % of Bl
Exanpl o #98 Toxi o\ Ly SEIGToRERIR wers SampfEicos febrrheA S gy bt 1" 1o

3.26 100 1 1 10
217 100 1 10508 oo PoeEn Py s T g é?%@%ﬁo%g%% )

5 APP-lacl construct DNA were added to 460 pL Opti-Mem transfection media and
incubated with 30 pL Plus reagent for 15 minutes. Then, a lipid mixture of 40 pL
Lipofectamine reagent and 460 pL Opti-Mem transfection media was incubated with
the DNA-Plus reagent mixture for 15 minutes. During the DNA-lipid incubation, the
CHO-K1 cells were washed once and covered in 5.0 mL DMEM media without

10 Penicillin-Streptomycin. The DNA-lipid preparation was then layered onto these
cells and incubated at 37°C overnight.

One and one half million transfected cells per well (100 uL total
volume) were plated into sterile, opaque Packard 96-well Culture-Plates in clear
DMEM whole media (DMEM - without phenol red) and incubated at 37°C with 5%

15  CO, for 3-5 hours.
B. Compound Dilution

Compounds were diluted using two different protocols; one protocol
was used for compounds supplied neat (weighed powder in vial) and the other
protocol was used for compounds supplied in solution (20 mM in DMSO in 96-well

20  plates). For both protocols, 25 mM Hepes and 25 mM Hepes/1% DMSO were
prepared 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

25  plate).
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10 2.25 100 1 10 2.75 100 1 10 2.52 100 1 10 5.5 100 1 %%58 00 1 10
4.3 100 1 10 3.5 100 1 10 3.8 100 1 20 3.7 100 1 10 3.8 10 2. 69
100 1 20VGOH10Be® 1 20 5.5 100 1 20 5.8 100 1 20 4.4 1POT/USOZBIW. 2 100 1
20 2.7 100 1 20 3.3 1001 20 3.3 1001 20 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 89 0O 5 DEC 2006 WO

03/ 103660 PCT/ US03/ 18198 Table 17 - continued Exanple Cone (g/m ) APPI
Fold APPI % of (% APPI | ncrease Exanplhgpi98 Toxicity Ex 98 20 19.5 100 1
(cont.) 20 4.2 100 1 20 5.5 100 1 20 4 100 1

Concentration Dilution

x mg compound (vial)
Stock Solution 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 pL 25 mM Hepes
Dilution 3 _ 11.3 pL 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
5 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 pL stock solution
Dilution 1 ~200 pg/mL 194 pL 25 mM Hepes

11.3pL Dilution 2
Dilution 2 (in Cell Plate) | ~20 pg/mL (in 100 pL cells/well)

10 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

15  read on a Packard TopCount instrument. Media was removed from each 96-well plate

and replaced with 100 uL PBS per well (with Mg?* and Ca®"). An equal volume (100

uL) 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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20 3.2 100 1 20 4.4 1001 20 3.5 1001 20 4.5 1001 2%355%]2%1 20
5.4 100 1 20 3.4 1001 20 2.9 100 1 20 3.3 100 1 20 3. 9.% 20 3.2
100 1 20vQ®0B1086® 1 20 4.3 100 1 20 4.3 100 1 20 6.8 1BGI/YSKE/I8EE 3.9 100
1 20 4.2 1001 20 2.7 1001 10 2.53 1001 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 20 2.4 43.2
1 272 20 2.3 81.3 1 27520 2 41.91 20 1.8 32.51 90 20 1.6 54.4 1 276

20 2 46.3 1 Zhbadurtmebitsdvete efféssé®asdrebutd 1ightluniBRETY aFbre 43R 1atArd3/ 103660
PCT/ US03/ 18198

analyzed in MS Excel as follows:
D. Analysis of data
“Fold Increase” refers to the amount of luciferase activity (measured in
5  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
10 The reference gamma secretase inhibitor DAPT (LY374973,
AN37124: Dovey, H.F. 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 pg/mL.

15

Table 17 — Repressor Release Assay

Example | Conc (pg/ml) APPI Fold APPI % of (%)APPI
Increase Example #98 Toxicity

91 10 2.38 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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Table 17 - continued Exanple Conc (g/ ml) APPlI Fold APPI %@g %{Qﬁ@?
| ncrease Exanple #98 Toxicity 1 20 1.6 27.2 1 2 20 2.8 4 20 3.6
62.9 1 XMNNQO¥/MW0366026.5 1 5 20 2.5 43.2 1 6 20 1.7 30.2 1PCHUS@/I181W 27.1 1
82023531 9102.263.51201.830.51 10 20 2.4 62.51 20 3.6 63.2
110 20 3.3 113.6 1 11 20 2.3 63.2 1 12 20 2.954 1 13 20 1.8 33.51 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 20 1T§91§$71c$nt1ﬁtfed201967 1 20 20 3.3 78.2

1 21 20 1. 6 37.2 1 22 20 1.7 3 116.23 1 20 8.3 197.5 1 3
1.67 54.13 [ Eg4mple 1|. €o88(1@/ml) p5 20’P1F31d44. il 1APEB%2ct:f 2./4 546)JAPPI
Increase Example #98 Toxicity
98 10 2.58 100 1
10 2.91 112.76 1
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
20 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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27 20 2.2 53.6 1 28 20 1.5 34.8 1 29 20 2.1 49.5 1 30 20 2, .51 91
15 DEC 2006 WO 03/103660 PCT/ US03/18198 Table 17 - conti gt | e Cone
(g/ ml) AN OFHBEOAPPI 9% of (% APPI | ncrease Exanpl e #98 RGKUR(3¢{119831 20

2.8 66.7 1 3220 2.251.61 3320 3.9 112 1 34 20 4.2 122.5 1 35 20 2.4
68.1 36 10 3.33 107.51 20 6.4 186.2 1 20 4.5 1071 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 2017T4§ez710091%ng&174291 93 20 1.5 39.2

1 100 20 1.6 41 1 101 20 1.6.42 1 102 20 1.5 39.6 1 94 20 2.5 69.2 1
20 1.7 38 1| Egample 1| ©od¢ (i2g/thl) 103 ARPIFoBl 70 8 APPI % of (%)APPI
Increase Example #98 Toxicity
Ex 98 20 19.5 100 1
(cont.)
20 4.2 100 1
20 5.5 100 1
20 4 100 1
20 3.2 100 1
20 4.4 100 1
20 3.5 100 1
20 4.5 100 1
20 5.7 100 1
20 5.4 100 1
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 -~ 1 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 32.5 1
90 20 1.6 544 1
276 20 2 46.3 1
20 2.1 73.4 1
277 20 1.5 534 1
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20 1.5 34.9 95 20 1.6 36.3 1 96 20 1.5 44.7 1 106 20 1.,%;%0 107 1
2.3591.1 1 105 10 1.54 47.3 1 108 3 1.66 59.78 1 112 ; 0.3 1 113
20 1.6 43W®03[103609 20 1.9 52.6 1 110 20 1.7 46.5 1 111 POI/USOR/18PW88 1 116
20 11.6 44.8 1 92 0 5 DEC 2006 WD 03/103660 PCT/ US03/18198 Table 17 -
continued Exanple Conc (g/m) APPlI Fold APPI % of (9% APPI | ncrease Exanple
#98 Toxicity 114 20 1.5 30.9 1 117 20 1.531 1 11520 1.8 37.3 1 118 20
1.6 33.6 1 119 20 1.5 46.5 1 227 10 1.65 75.912 1 165 10 2.05 70.81 1 10

1.6 63.92 1 97 20 1.5 47.3 1 12 5 13 1.5456.21 127 10
2.97 116.04 1 128 10 10.76 420.76%&%%%§,§?§39é§3 1 129 10 7.12 278.35 1

10 1.62 59.[13Efard@@ J0CancA(u@AnB7| 1 APPIFold APPI % of (%)APPI
Increase Example #98 Toxicity

1 20 1.6 27.2 1
2 20 2.8 48.1 1
3 20 3.6 62.9 1
4 20 1.5 26.5 1
5 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 |

20 3.6 63.2 1
10 20 3.3 113.6 1
11 20 2.3 63.2 |
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 20 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 2.4 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

91



.65 64.57 1 132 10 1.54 60.21 1 133 10 1.79 79. 1 134 10 3
i_gé ]7-0111(6) 2.6 471 31.527.51 13510 1.91 84.91 1 10?5[&? %05136 10
3.04 135W@0¥103G697 10 1.61 71.59 1 138 10 1.57 69.78 1 RGHUIG/1B1982 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
93 0 5 DEC 2006 WD 03/103660 PCTIUS03/18198 Table 17 - continued Exanple

i ci 146
/mi) APPI Fold APPI % of (%¥¥BR 17 Leskigasg Exanpl e #98 Toxicity
EB“E,&% 16%, 1 315360661 102 339264 1 147 10 1.94 75.86 1 148

10 1.88 73.4 1Exampe 10 Gomgughm) 71 1ARBIBoI62 §0. 2PP1 %250 10 J9RAFMZ 65 1
10 1.59 63.18 1 151 10 2.9 129.13 1 Th&Bast0 6.|64:2851688 Toxicity

31 20 2.8 66.7 1
32 20 22 51.6 1
33 20 3.9 112 1
34 20 4.2 122.5 1
35 20 2.4 68.1 1
36 10 333 107.5 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 33 ' 94.8 1
39 10 247 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 42.9 1
93 20 1.5 39.2 1
100 20 1.6 4 1
101 20 1.6 42 I
102 20 1.5 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 44.7 1
106 20 1.6 32.8 1
107 1 2.35 91.1 1
105 10 1.54 473 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 4738 1
116 20 1.6 448 1
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10 3.7 67.7 1 3 1.6 29.7 1 153 10 4.77 212.3 1 3 2 36. 20§ E%Ogﬁsg 53.4 1
154 10 1.68 74.73 1 155 10 4.37 194.25 1 156 10 2.01 89937 1.64
106. 77 1W@0¥10366008 84 1 157 10 1.96 87.36 1 158 10 2. 2BRCHEI0344198 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 8.32 286.71 1 10 2.2 87.86 1 169 10

2.85 98.28 1 10 2.01 80.19 1 170 1'Qb1@ 192 Batidkd®edl 94 15 DEC 2006 WO
03/ 103660 PCI/USN3/18198 Table 17 - continued Fxample Cone (aq/m) APPI

Fol d APPI o ofxgmplep| Conaugiable | Ex#dRlEokbs ToxAEPL % ofl71 10 (%)8BPB3. 17 1
172 10 2.51[86.45 1 10 1.59 63.78 1Incie@8e 10 . BBaBBied®81 |  Toxicity

114 20 1.5 309 1
117 20 1.5 31 1
115 20 1.8 37.3 1
118 20 1.6 33.6 1
119 20 15 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 15 473 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 2.4 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 15 275 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 10 157 69.78 1
139 10 2.12 94.48 1
140 10 152 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
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174 10 2.1 102.08 1 175 10 4.24 205.87 1 10 2.01 124.61 éh5§§9 2.63
127.84 1 10 1.87 116.42 1 177 10 1.95 94.93 1 178 10 1. v88 1 179 10
1.63 79. AVQ03/10366010 1.69 80.17 1 181 10 1.76 83.43 1 18BCHESWI/18¥8122 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 1 193 10 1.78

86.66 1 194 10 3.42 166.42 1 10 ItHle 122cd8inked 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. 8Examle2 |1Comp(ugiml) 2. 45APREFald 1 | 20%PRIGLpf62| 55. (HAPPI203] 10
3.47 119.61 1 95 0 § DEC 2006 VD 03he@8860 ACTEAd80Ré #9898  Toxicity
146 10 426 166.6 1
3 1.53 60.66 1
10 2.33 92.64 1
147 10 1.94 75.86 1
148 10 1.88 73.4 1
149. 10 4.29 167.71 1
10 2.02 80.24 1
150 10 3.39 132.65 1
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 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 8.32 286.71 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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Table 17 - continued Exanple Conc (g/m) APPlI Fold APPI %gg %‘é@ﬁ@gl
| ncrease Exanple #98 Toxicity 204 10 3.73 128.72 1 205 1 ? 2 .11 1
206 10 1VP 831036607 507 10 1.81 87.79 1 208 10 2.01 97. 8RCHUSG3()§1980 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 82Tabde 17 2Q0mtirhed>- 9 1 220 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 22p Egample? |2€anoGigim2opes AFPEFeld157 69ARPI %28 10 1. 66)ARAPI57 1
229 10 1.52{69.7 1 230 10 1.75 BO.SBcfeag0 1.0 Bsariple298 10 2TéRicitg4. 39 1
232 10 1.94{ 88104 1 |10 1.54 53.17 1
172 10 2.51 86.45 1
10 1.59 63.78 1
173 10 2.56 88.08 1
174 10 2.1 102.08 1
175 10 4.24 205.87 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 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
193 10 1.78 86.66 1
194 10 3.42 166.42 1
10 1.97 122.18 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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20 4.2 115 1 233 10 6.67 306.66 1 234 10 2.9 99.47 1 10 Jls @E‘fl?mﬁ 1 235
10 1.88 64.32 1 96 0 5 DEC 2106 WD 03/103660 PCT/ US03/ 1§ 9 le 17 -
cont i nuedVEWRHWI® Conc (g/ nl) APPI Fold APPI % of (9% APPRCT/UH3f18t88e
Exanpl e #98 Toxicity 236 10 6.55 224.57 1 10 3.2 101.3 1 237 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 73.53 1 243 10 1.7 78.07 1
244 10 1,51 69.29 1 245 10 2. 05 9914 2ninad5. 1 1 246 10 2.42 111 39

1 20 1.9 50.9 1 247 10 1.54 57 121.19 10 1.5 46.6 1
249 10 1.9 p8Egample250Co0c Qigdmi)2 2 APPZEQIdlo 3.4ARBB%59f1 252(%PARPIS 53.8 1
253 10 1.61/59.95 1 [254 10 1.93| 71. B2rekse 255| 1Bx@npld #98. 56 1 Toxicity
204 10 3.73 128.72 1
205 10 1.72 59.11 1
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 2.8 75.9 1
220 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 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 42 115 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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256 10 1.5 55.91 1 257 10 2.54 94.5 1 20 2.5 68.8 1 258350 72.63.9 1
259 10 2.19 81.37 1 1 1.7 31.1 1 0.3 1.7 31.1 1 3 1.7 393060 1.6 49.1
1 20 4. %Qaey10366) 10 1.7 31.6 1 260 10 6.23 231.76 1 3 HCHUIG/IB198 97 WO
03/103660 0 5 DEC 2006 PCT/US03/18198 Table 17 - continued Exanple Conc
(g/m) APPI Fold APPI % of (% APPI |ncrease Exanple #98 Toxicity 261 10
3.5 104.4 1 262 10 2.2 63.8 1 263 10 1.57 58.4 1 264 10 2 74.18 1 265 10
1.78 66.02 1 266 10 1.57 58.25 1 gcggr}.o nﬁ?ueﬁ8 97 1 268 10 1.75 65.06 1
269 10 1.58 58.74 1 270 10 1.86 6 10 1.82 67.61 1 40 20 3.4

126.2 1 41| 2Bxd4mple182Cond (ughdl)20 1 APPIFold 1 43APPI %.df 190 1(%JWPPI0 2.6
95.7 1 45 pP0 1.5 5591 Increase Example #98 Toxicity
236 10 6.55 : 224.57 1
10 3.2 101.3 1
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 73.53 1
243 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 3.4 103.5 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 |
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 1
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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46 20 1.8 67.4 1 47 20 2.4 88.9 1 48 20 3.1 116.6 1 12(63520g 5.2 1

121 20 1.7 45.1 1 122 20 1.5 42.1 1 123 20 4.4 121 1 20 %P BEQ7ZW 1 124
20 2 55. WQO3/0366020 1.8 49.2 1 49 20 2.5 59.1 1 50 20 2PGI/E803A8198 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 5520 5.6 131.51 56 20 3.6 85.41 57 20 1.7 39.11 58 20 2.6 61.21
98 050EC 2116 WD 03/103660 PCT/US03/18198 Table 17 - continued Exanple
Cone (g/m) APPI Fold APPI % of (% 48Ph7 Ic@ﬁﬁme Exanpl e #98 Toxicity 59
20 3.2 76.3_1.60 20 4.6 109.3 1 61 20 6.5 15 1l 62 20 1.8 42.2 1 3 20

2 47.9 1 o6y Egamplr 39Cend(ughsl)2p 1APPAFOR 1 66AEBI %d& 129. 1(%)AB 20 (3.9
91.5 1 Increase Example #98 Toxicity

261 10 3.5 104.4 1
262 10 2.2 63.8 1
263 10 1.57 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 1.58 58.74 1
270 10 1.86 69.21 1
271 10 1.82 67.61 1
40 20 3.4 126.2 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 1
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 20 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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68 20 2 47.51 69 20 3.1 731 70 20 2 48 1 71 20 1.9 43
76.4 1 73 20 5.4 127.1 1 74 20 2.5 57.7 1 75 20 4.8 112

08 oc

72 .20 3.2
M620 5.8

135.2 1 WQO¥D3s609 139.8 1 78 20 4.4 102.4 1 79 20 1.5 BGI/USHE/188B 20 3.9
91.1 1 81 20 5118 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 87.31 86 20 1.6 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

i ncor porated herein by reference. mlgwr_%nﬂumégntlon has been descri bed

with refere
appreci at ed
spirit of t

t he scope of

Formul a | a:

nce to a particularly 5 preferred enbodinent, it will be
t Bsempledi [f Coat (n@fml)chn BPPHEAE wi | ho&PPL Yaxfar t|i ng (Te)APPE he
he inventilon. Such nofifi hatdasns ar eExahelad@8 tjo f dlokicityi t hi
59 he appemied cl ai ns{ 329 15 DEC 20M4.3CLAI MS: 1.1 A conpound
0 R ORzxp R ~T Rogg N --< 1171093 1

61 20 6.5 152.3 1

62 20 1.8 42.2 1

63 20 2 47.9 1

64 20 1.7 39.3 1

65 20 1.9 44.6 1

66 20 5.5 129.1 1

67 20 3.9 91.5 1

68 20 2 47.5 1

69 20 3.1 73 1

70 20 2 48 1

71 20 1.9 43.9 1

72 20 3.2 76.4 1

73 20 5.4 127.1 1

74 20 2.5 57.7 1

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 1.5 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

87 20 8.8 223.8 1

88 20 6.4 27.9 1

89 20 22.4 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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OR8 R4 51a 5 wereint R is selected fromthe group consisting of H,

hal ogen, and O0; R2 is selected fromthe group consisting qf hﬁkfgen, and
N=N;, R3 is selected fromthe group consisting of Hand ha g?@ﬁ; 4 is
selected fromthe group consisting of H halogen, amno, and N=N, 10 R5 is
selected fromthe group consisting of H halogen, nethoxy, nethyl, and O;
R6 is selected fromthe group consisting of H, |ower alkyl, |ower alkenyl,
3- phenyl - 2GUAIMESI- 1-yl, benzyl, substituted benzyl, CH2 cycl oal kyl,

CH2- 2-furan, (CH2)2SCH3, and (CH2)2NHBOC, R8 is selected fromthe group
consi sting of n-propyl, iso-propyl, iso-butyl, 15 n-butyl, t-butyl,
substituted butyl, opttampddnd cfFeshukui:ed hexyl, optionally substituted
heptyl, cycloal kyl, CH2 cycloal kyl, CH(lower alkyl)-2-furan, CH(I ower

al kyl') -4- et hoxyphenyl, CH(I ower ' phegyl, CH(OH) - 4- SCH3- phenyl , and
(CH2)2-S-lower alkyl; Tis OHO 2@ RLO and RROare H, or RO is H
and Ro is selected fromthe gRg M55y | oner al kyl, | ower

al kenyl, CF3, nethyl-substituted al\k |, W ower "g} kynyl, cycloal kyl,
substituted phenyl, 25 1-naphthyl / and Cﬂ?CHZ-l,B-dioxolane; or 100 0 5
DEC 2006 R9 and Rio are independetttly Reel ected fromthe group consi sting
of lower alkyl, Iower alkenyl, phenyl, 4-substituted-phenyl, and
1-naphthyl; wherein: (i) when R5 is a m@thoxy; R2 is hal ogen and Rl, R3,
and R4 gre“mfﬁﬁ. (ii) when R5 is a nethyl; Rl is halogen and R2, R3, and R4
are H ~ (il ien R4 is an amno; R3 is halogen and RI, R2, and R5 are H
(iv) when R2 i s R\EsadeudedRromshgrobR cossidtingod H, haldged,and Grm a het erocyclic

ing; () wen B 1 Sl A0S ol QondRlin SHOMSLO NS O @ 10

R3 is selected from the group consisting of H and halogen;
Ry is selected from the group consisting of H, halogen, amino, and N=N;
10 Rs is selected from the group consisting of H, halogen, methoxy, methyl, and O;
Re 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,)2SCH3, and (CH;),NHBOC;
Rs is selected from the' group consisting of n-propyl, iso-propyl, iso-butyl,

15 n-butyl, t-butyl, substituted butyl, optionally 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-SCH3-phenyl, and (CH,),-S-lower
alkyl,

Tis
OH O
k Rg or ,_HIJ\

20 R1o H

Ry and Ryq are H; or

Ro 1s H and R 1s selected from the group consisting of lower alkyl, lower

alkenyl, CF;, methyl-substituted alkenyl, lower alkynyl, cycloalkyl, substituted phenyl,
25  l-naphthyl, and CH,CH;-1,3-dioxolane; or
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(vi) one or nore of RL to R5 is a halogen; (vii) when R3 is halogen, R8 is

butyl and RO and Rio are H, at least one of R, R2, R4, agg g% @6not H

and (viii) when R3 is halogen, R8 is butyl and T is -C=0, at |east one of

Rl, 15 R2, R4, and R5 is not H, or a pharnaceutically acceptable salt,

netabolite, hydrate, or prodrug thereof. 2. The conpound according to

claim1, wherein: Tis: O * RO 20 RI0' R, R, R4, R5 R6, R7, R9, and

R 10 are H R3 iRy andRogens;indapandzatly seleeio fromy tla9grcuap cgngistingeafdower alkyly at

t he carbon ched. 25 3. The conpound

accordi ng tl(%%élrgg%e% %hg INE Sl;jjslufdc?ezg' lﬂerﬁg'lgng%? P?\t &lgtl ng of

2- brono- N-[ (1S, 2&ereid:- (hydr oxynet hyI) 2- met hyI butyl ] benzenesul f onam de, 3-

bromo-N-[ (1S, 2S) -1- g(hydro ynet hyl ) - 2- net hyl hutyl ] benzenesul f onami de,

3-chloro- N-[(1S, 29) U &y%ﬂﬁh‘)"w misthaagstepd RidienghRsaetbnani de,

4-chlorg-N 30 [(1S,2

-1- (hyd?oxymet hyl ) - 2§Drr%ﬁ hylhbell}tRSIl]gaineéhy?l, It{)]elrsizhgl §8r|1 2zlanzdo 2e’-? cﬂl%"o?{gm de, 2-

chl oro-4-f | uor o- N-[(IUS 2Syhen R4 1s an amino; Rj is halogen and Ry, Ry, and Rs are H;

Cﬁl g?gdrl\f?{getshglsg (m?t thhentl%lll R]erlllzanrzieﬁl 1s 2 1S godnd to R11?olfoorm5a DEC 2006

- 1- (hydr oxyeRtdtytiic dngret hyl but yl ] - 2- met hoxybenzenesul f onam de,

2-chloro-N-[ (1S, 29)

-1- (hydr oxyrret hyl ) - 2-(Yﬁst hyYhsatRal 13 NeNwidrR 18 6 Renebedniddn Raiteléorm a

3,5-di¢ - 1- (hydr oxymnet hyl ) - 2- net hyl but yl ]

benzenesul gtﬁgkmg'g]}csn 4- di fluoro-N-[ (1S, 29)

- 1- (hydr oxynet hyl ) - 2-(Vri)t hydnb ot yofe bERzeRRSs b halegen;de, 4-fluoro 5 N-[ (1S, 29)

- 1- (hydr oxynet hyl ) - 2- met hyl but yl.] benzenesul f onam de, 2-fluaoro-N [ (1S, 2S)

_1- ( hydr oxynet hyl ) - 2.k hyYhsaRa i3 halagene Reds putylandiReeind Rip predl ateastiane

(hydroxyneg@y@% %R’I%MYRQHBM fhapht hal ene- | -sul fonam de, N-[(1S,25) -1-
hydr oxymet hyl met hyl but yl | napht hal ene- 2- sul f onani de 3-ami no-4-chl oro-N

(1S, 28) 1- (hydr oxyrteiiihy [WheR-Ryes hglbgarn, Rs jomnylemdsluisf-Crenntdeast one of Ry,
[(1S Ir oxyet hyl ] - 4- br onrobenzenesul f onam de,

4-bro 3 N- %(Zgﬁg) %Ré 'Ilocl;[ry{gxyl -2- hydroxyet hyl ] benzenesul f onam de,

4-brono- N-[ (1 Ror 2 phytizexytidally @deeptiptly akymbabylitk giyitt ke pe&iies tHetytam de,

4-bromo-N-[ (1S) - 1- (hydr oxynet hyl ) - 3- net hyl butyl ] benzenesul f onani de,

Z|_|’-\

4-bromo-N-[ (1 S)-2-hydroxy- | -(1 Hindol-
2. The compound according to claim 1, wherein: T is:
OH
,\P’J<R9
20 Rio’

R, Ry, R4, Rs, Rg, R7, Ro, and R are H;
Rj is halogen; and
Rjs is lower alkyl of S-stereochemistry at the carbon atom to which N, T,
R5, and Rg are attached.
25
3. The compound according to claim 1 selected from the group consisting
of 2-bromo-N-[(18,25) -1-(hydroxymethyl)-2-methylbutyl]benzenesulfonamide, 3-
bromo-N-[(185,2S) -1-(hydroxymethyl)-2-methylbutyl] benzenesulfonamide, 3-chloro-
N-[(18,2S) -1-(hydroxymethyl)-2-methylbutyl] benzenesulfonamide, 4-chloro-N-
30 [(1S5,28) -1-(hydroxymethyl)-2-methylbutyl]-1,2,3-benzoxadiazole-7-sulfonamide, 2-
chloro-4-fluoro-N-[(18,2S) -1-(hydroxymethyl)-2-methylbutyl]benzenesulfonamide, 5-
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yl met hyl ) et hyl ] benzenesul f onam de, 4-brono-2,5-difluoro-N-[(1 S, 25)-1 15

( hydr oxynet hyl - 2- met hyl but yl ] benzenesul f onami de, 2, 5-di br dWDDEE[2006 S, 2S) - 1-
(hydr oxynet hyl ) - 2- net hyl but yl ] benzenesul f onam de, 3, 4-di bromo-N-[ (1

S, 2S)-1- (hydroxynet hyl)-2-net hyl butyl ] benzenesul f onani de,

2, 3-di chl or o- N-[(l S, 25)-1-

(hydroxyrret nmet hyl but yl ] benzenesul f onam de, 3,4-dichloro-N-[(1
S.25) 1. ;rérq;;zwés 51 3L thyespyietivi iy Tisdndln  mohanyheazencsul fonamide,

2,4,5-tri c S) 1
(hy dr oxyne h?‘?ch ijlg’@t%h%y b %c%gx eth 1 2 eth\élbute(é -6-methylbenzenesulfonamide,
4- br ono- 2, 3;5ddichlees-d- $ QS}S)I-—Onydroxymethyl) 2-methylbutyl] benzenesulfonamide, 2,4-

hyd h b | f d di chl -1-
(oot s SRS ) RTINS ot RNl e e R A
S) - 1- (bydwmg@tsgyi zm%r ImﬁL@Wétﬂﬁﬁﬁl}%ﬂ%@ﬁi&E% quae §-’ﬂ‘1110f8 Rromo-N-[ (1

S)-1- (hydroxynet yl propyl [ benzenesul f onani de,
3, 4-di chl of@SKY)(1- (lg)d_rq_xﬁﬁethyl) -2-methylbutyl] benzenesulfon_amlde N- [(IS 2S) -1-
(thdgoi‘ifrgm){ﬁ%'}%g%@gﬁﬁ%'1'85%%5&131%%%” e ana Eras.2s) -1-

(hydr oxymtmraxﬁmezhﬂy a&h&uymn@mhﬂmﬁﬂmm&ﬁﬂﬁa@ S@mino-4-chloro-N-
2,4,6-trichloro-N

(hydr oxynel@pi2S)4- étydt%mwyar%qu%@nz@?@gmes@ﬁm@m@e Nel (BB b irbeneyl{2

R, 2R) - N-[(1

S) -1 a0 o e 4

?g é hydrothhyéthyl%qnhamgitﬂ;ﬁmmwhe} uebwzm:olgsmilﬁné?amd:exy itL(bx ono- N-[(1812R) 1-
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S) - 2- h¥gr O)ﬁ?ilrf§?1al Rxé)d 8}(&{1/1‘%]1138 opgf'l]l%‘?(tyn%egzengé{lllilogen}dye! l%%%%’ﬂﬁ?ﬂ%ﬁﬁf‘ am de,

4-chl o

[ (I ﬁl) 1- neﬂlb&ﬂoﬁy@py-ﬂiméihjdwt ﬁﬂlS} 1 henizg pepyl | butpl bekenesulfonamide, 4-bromo-N-
4-chl oro- N

[(1S)-1- nett (1r?)rbxfir9}¥ 4 rb@hxleh{,ﬁl}?béﬁ&%hﬂgmpweﬂamléaéenzenesulfonamnde 4-
4- chl or o- NpfdrloN- %(‘1@/@%07!)’ 11%(1[{5?% I@tgé E@{yp%ﬂ?ﬁﬁﬁ%&ﬂé?l'i&ﬁ’ésul}fonamlde 4-

benzenesul f onam de,

chl or Ophenivrf)r(lmu{@ﬁy)zmwy}x PSR péthylpydpyHehpeniesil) Heonaesul fonadsdd | or o- N-

E)((alnfeﬁgéul f401?f§ %y{%%r%h}’%,&%yﬁﬁ(ﬁ)) 178 Hé'u“ip%ﬂ;g‘ yﬁﬁ?ﬂ% ‘Eiyeﬁklf(’@m%roxy | -[(1 |

S)-1- met hsblrcnﬁ&wg iIsusylitfy ﬂ!ﬂm@ﬂ?ﬁn% INAAAFo P methyl]-2-
4-chloro-N-{ (1S ydrox S)-1 20 nethylp rox[)‘(/4 - 5- hex
-

enyl } benzemesiyl w&hm@ne&wf@nmw@ AbrqmsN- {1 Ry?éd [(1S)-1-

ZEE: EYLP{)O R&t\%oi%:}%@ﬁ%_?ﬁ%}gﬁgéﬁ\i_§%étﬂﬁ%myﬁebenzenesulfonamide_, 4-bromo-N-
(et hyl sul f{arS)l2-pierayy-Bmeéthyl 1@ S)mtriwhjdptqply) bﬁaﬁam}sbléri‘zeﬂmmw&mide,

?h;g :, g ég 5 %%%%?}éi@%k%&g;-g?&g Iylalm (q g% 1 metgylpropyl] 3-
butenyl}benzenesulfonamide, 4-bromo-N-{(18S,2S)-1-[hydroxy(4-methoxyphenyl)
methyl]-2-methylbutyl}benzenesulfonamide, 4-bromo-N-{(1S,3E)-2-hydroxy-3-
methyl-1-[(1S)-1-methylpropyl]-3-pentenyl} benzenesulfonamide, 4-bromo-N-{(1S)-4-
(1,3-dioxan-2-yl)-2-hydroxy-1-[(1S)-1-methylpropyl]butyl} benzenesulfonamide, 4-

30  bromo-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-5-hexenyl}benzenesulfonamide, 4-
bromo-N-{(1S)-2-hydroxy-1-[(1S)-1-methylpropyl]-3-pentynyl} benzenesulfonamide,
4-bromo-N-((1S,2S)-1-{hydroxy[4-(methylsulfanyl)phenyl]Jmethyl} -2-methylbutyl)
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benzenesul fonam de, 4-chloro-N- {(1 S, 2S)-1-[hydroxy(l -naphthyl)nethyl]-2
25 met hyl butyl } benzenesul fonam de, 3-chloro-N-[(1 85 DEC 2808

S, 2S) - 1- (1- hydroxyet hyl ) - 2- et hyl but yl ] benzenesul f onam de

3-chloro-N-{(1S, 2S)-1-[cycl opentyl (hydroxy)nethyl] -2- rret hyl but yl }
benzenesul fonam de, 3-chloro-N {(1 S)-2-hydroxy- | - .

[ (1S)-1- et hyl propﬁ/)l ] octyl } benzenesul f onam de,

3- chl or o- Nbgpzeggsup ﬁ%ﬁ@xfr rorpeiNsy(1S,2S)-1-[[4- (dlmethylammo)phenyl](hydroxy)

é (r:rﬁlt gilloprN gf%,léyggﬁ%hg ﬁ’@ﬁf k&igm%g?ggﬁ 4-chloro-N-[(18,2S)-1-(1-hydroxyethyl)-

met hyl pr op2thbaypuihhenehe aesulférandde, dechloro-N- {(18,28)-1-
F( (igl) orlongt[%&l ctsﬂcazﬁfg@g {r@%gﬂie@]&aﬁw}fl?qj)éenesulfonamide 4-chloro-N-{(1S)-

3-chl or - No{i LR} v 21 M E5.9x¥%ed 1] octyl}b 1f de, 4-chl
di met hyT -1 - [(}’PS)X)Z T zyl p? O)p/}%ropgut(;;: éeer%%nﬁé%uona(r)nﬁaem fhloro- -N-{(1S)-2-

3-chl oro- N-h{y(hpg)l-lzﬁ(lﬂbv n@at]5y1§)§@y12d)@]&yl}benzenesulfonamlde 4- chloro N-{(15)-2-

hydr oxy- 4- rQ)Xy 1- [(Eé ? e:h_lyr]E %] I%exy %/be]ngeennets%fc}na%q %ﬁ’érﬁ%?ﬁs‘;ez

3-chl oro- N-

g ( 1ﬁ|) 2- hyN_(ﬁgl?p(@xyl} lﬁl(etlﬁ) 1-'[(1@11hmbth?'lliﬁé(ﬂ)]l]’oﬁt)b}5eﬂﬂéﬂe];lhmm'416}1%}61}11 de,
C oro rox
S) - 1- net hyI{blrse%@)l'i {wdﬁ%%%ﬂ{qﬂ}bﬂméh@@myﬂo%mw&utﬂ}bngmsulfonamlde 4-

{5( 19) - 20 hY AL R¥YN- {([I(S}-@hyﬁrd;@ti‘,é"d%&ﬂyll ] I?Hgy |} benzenesul f onam de, 3-chloro-N
{(1S 2S) - LnjdtHiyiplopel]bythB by Zeq bsptfonanyidept-bylbio-R- f(&$ }a3-hbdioxly JMbeethgnesul f onam

Sy 1- et hyPBRyRyr e R Pl SR E Nt L) il 1
S, 29)-1-[ hy ? ?Ay&éth?%rngmdymﬁwgv}H&{z@aféshrfgnanﬁqe& fw&mwovxh}{fepsyszmk&qnam de,

3-chl oro- I oxan- hydr oxy-
S) - 1- net hyI @ﬁaﬂylh?ﬂbum;}ylbémmtneﬁwemcmasuld@anﬁd@HMHQIOPN{{U&)%MWW -bxy- |

3 chi of 5. NIRRT Pk A RRGREES FchfRN-(tEs.29)- 1406
phenyl ] met hylo}opﬁwﬂﬁodhyhmy)thétbﬁmzeﬂﬁﬁ}dlbﬁ@n}aﬁhﬁelesd}fon{lmﬂde, 4-chloro-N-

S, 2S)-1-[cycl opent yl (hydr oxy) nmet er - et hy ‘\3/ }-2- )
{1 uor obenzGkS ﬁ»fﬁrw@@qﬂpwbe AT N R T —

Tethy! proPULdaGLIPRNZLNES I aRANY o Brddb o @sHL (19) -2 hydroxy-T-[(19)-1
epty e,

15 et hyl propy zenesul f'onam
2-f 1 uoro- N-n{e(tli)spro@y}]Wyt}bynzlen@s(ulfﬁjlarﬂ}de 4-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-

rety! ?&ﬂ%@@%@ﬁ&”ﬁ%@gﬁ%frgz%r?u%oﬁamlde 4-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-

met hyl propyhdh ﬂﬁ:ﬁﬁéﬂeitﬂﬂﬁnﬁin% 4-chloro-N-((18,28)-1-{hyd
2-f 1 uoro- I\I—{(l}%p%g 4f|uoro heny gdrox rrgth If 2{r¥e€[ot)1(y{butyl }

benzenesul {oAdNisY an)thp mztl]rsetizsl)} &H{e(hc}’lwlb @]Jh@%‘ylf?namlde 4-chloro-N-
hyd L3
2" 1 uor o) LT ] e R G R SRR ety bt 1

l(oenéegesul foemrﬁbz l?ﬂfgnﬁiﬂg{el&ch%ro -N-{(18S,2S)-1- [r}:ycliroxy(l Illaphglyl)mle}thyé]-}
1 Loxan I 0X net ro ut -2-
f1 uor oBénzé‘PFé]%%P‘Fténgﬁ%/%?@es ifOB?rBHiB %\19{“(’10 -N- [%éilﬁﬁfilﬁy%%xﬁhylp-%
-nmet hyl eth fQn@ig
P 0|>’er- N ?‘\%e)thgabutgﬂf)ﬂﬁ}ilepé& %Jﬁﬁag)é,_ej;@ﬁwo [QNRIR 98)-1-[cyclopentyl
met hyl pr opylhy]dr@é)pemlwll]hépnglth}'lbanfi}énemmlehdfwam&b:, 34hlorodd{(IS)L(Hydroxy-1-

g)ehgéﬁgts ﬁ : ]{éﬁia] raétgly Qr%}ygi%t_yh( 6{1% eéﬂlﬂoggrrr]l}l(ief)g-%ﬁ%lrcl-ﬁl]e-?(% IS)-}Z-hydroxy- 1-[(1S)-
1-methylpropyl]heptyl}benzenesulfonamide, 3-chloro-N-{(1S)-2-hydroxy-1-[(1S)-1-
30 methylpropyl]hexyl}benzenesulfonamide, 3-chloro-N-{(1S)-2-hydroxy-3-methyl-1-
[(1S)-1-methylpropyl]butyl}benzenesulfonamide, 3-chloro-N-{(1S)-2-hydroxy-3,3-
dimethyl-1-[(1S)-1-methylpropyl]butyl} benzenesulfonamide, 3-chloro-N-{(1S)-2-
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hydr oxy- 2-isobutyl -4-nethyl-1-[(1 S)-1-nethyl propyl ] pentyl b
benzenesul f onam de, 4- 5 DEC 2006
brono- N-{ (1S, 2S) - 1- [ hydr oxy(di phenyl ) et hyl ] - 2- net hyl but yl }
benzenesul fonamde, N { (1 S)-2-allyl-2-hydroxy- | -[(1

S) - 1- net hyl propyl | - 4- pent enyI } 4 br ono benzenesul fonam de, 4-brono-N
{(1S)-2-ethyl -2-hydrox S S) - 1- net hyl proP
but yl }benzémérgpjyﬂomgqhyﬁé [(1S)-1- methylpropyl]penty }benzenesulfonamlde 3-chloro-N-

et bt 2Rt SRR XM I ercRespifagamidg, 3;ehloro-y-

|4 so% gpgné |{81ES-C):IB%hbe9 A1[ (13)3)m?ﬂq&ﬁir6b91P4lpﬁﬂtbilyl%d?ﬁéﬁﬂﬁﬂf&rﬁ@ﬂa@Be&ﬂéxfocmam de,
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e 1,05 DY PRl S SR MO A e
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((18528) 1b£:1 eglgs%)l( 0[1 1(d% g‘ al%:l)ro 2(]1%%5“1 hygrogx 4h1¥1et?1 S] ﬂyﬁm-f onam de

chl oro- N[ He‘aaﬁﬁltytbéﬂzehmmﬁmide@EHM@Nh{s(h$ ﬂ“gld‘wamm%ﬂl hLoprizsagsul fonam
ide, 4- chloro-N S) hexyl - 2- hydr oxy- | 30§[$ hyl pr opyl ] octyl }

benzenesul {@dartrmethylprepyibutys) benzpngsylformntigel oshjorotN-{({S)-2-hydroxy-1-

215 TEb P EASOR U LAGIK I T & ekl R RRRESAER h RN ST N FERSY 0 M

[1hmét hyl E) ' Qb%drbmﬁ[mt(yiteﬁlbftm&ﬁgls ?lﬁérgm]mﬂlq?} g%ﬁhymﬁ@?yfﬂerﬁieﬁ&él%)l?\rﬂnd%%
I ox | en e enzenesulLt onam de
S)y2 al ?/yl {8 di Wqu%e?tyﬁhgmi%r@?twlﬂ &rraﬁfwlj%uw pént enyl } - 4- chl or o

benzenesul
N-{(1S)-2- @Eﬁ%g&ﬁ ﬂ“r%&éﬂ ﬂ%oro Nr’rglﬁ % h?/gr&/( [[gll,l%)y} } benzenesul f onam de,

4- chl or o- NetiyldrogyH Qethlymeyesmfomnmdgpﬂeﬁywoaﬂffétsm hydrpXyt1-[(1S)-1-

2 ot ofb. TR i kbR AR A prescigr 145 1

- met hyl buimdih sip enesul foensses@fonamide, 2-fluoro-N-{(1S)-2-hydroxy-1-[(1S)-1-
-chloro-N-{ (IS, 3E) - ydr oxy- 3- net hyl YIS

_met hyl - | nistispRiepy Y- ~31b1[t€r!>$)beﬂz¢¥°§ﬁlﬂ§qﬂ|§ﬁ"é<ﬁﬁy&]ﬂ@?f?ﬂéh{@ﬁﬂs})ﬂeﬁﬁ‘k@ﬁémhﬁ@ﬂhm de,
N{(1S)- 28 rﬁf&f&pona r%) dfnléYlﬂﬁﬁlﬁyl}Lenz[exﬁésu@malnﬂ?tr@/{h@?@Yi Ta2ssamal - 4-

chl or obenz

4- chl or o- N(lfydr& Bkttt byt toptinfteli 2t finarphérzghdsh Hendnyidy, 2 flusre Nyl 18j25)- )-

lz)gnzngl[’l ﬁ@ul I[l}?)g}ila T’Bg% %%%é{ﬁg%%é%%&l gmetl)'lyl%uty }]ben%/gnregl)l(l}(onammen?\} ?%/1 S?t hyl) -2-
4-f 1 uor o- N{ 6 RIxa=9pY- m?drmdme%)h rhétiiﬁ)prépyl] butyl}-2-

met hyl propyl] octy I}benzenesulfona
4-f | uor o- Nﬂ{uem)enzz—nhsldfo@wlde, f-or@po- 1\1 [(18,28)-1-(1-hydroxy-1-methylethy])-2-

ety D 0Pl oS b AR AR SR RIRIE R ydrony-1-(15) 1

S) - 1- net hyInmtlo_;pyﬂobpﬁwlbe]mﬂhéﬂtgd@b@ﬁeﬁgs&ﬂ&wﬁlﬁ@ﬂﬁﬂﬂoﬂﬁ»—N“{-(f$)-®-b@ty|l\l'2{(1 S) - 2-
hydr oxy- 2-i sopr pyI [ (1S)-1-nmet hyl propyl ] butyl}
benzenéém MWQPWde(IS!) b@ieﬁmdbrpay exyk}bergengs BRBide. Sbroasetsdt-{(1Sk2met hyl - |

-[(2 9)-1- |l e

{(1S)-2-al Ihg?% l1;22¥hy r oxgll‘pﬁ[k?wl f's";) pﬁ{%#{)?}l &B%wtyi peenr% eréensu}fo?amlgeﬁ uor o

benzenesul bomaeriNd&(1SKS){1¢ [hy@oxgéchpl’lwlbfl-)ﬁlefhyfdF23mpthylbutyl} benzenesulfonamide,
N-{(1S)-2-allyl-2-hydroxy-1-[(1S)-1-methylpropyl]-4-pentenyl}-4-bromo

H-hl\)-b

benzenesulfonamide, 4-bromo-N-{(1S)-2-ethyl-2-hydroxy-1-[(1S)-1-methylpropyl]
30  butyl}benzenesulfonamide, N-{(1S,2S)-1-[bis(4-chlorophenyl)(hydroxy)methyl]}-2-

methylbutyl}-4-bromobenzenesulfonamide, 4-bromo-N-{(1S)-2-hydroxy-2-

isopropenyl-3-methyl-1-[(1S)-1-methylpropyl]-3-butenyl} benzenesulfonamide, 4-
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1-[(1S)-1- et hyl propyl ] butyl }-4-fl uor obenzenesul f onam de, 4-fl uoro N-
{(1S)-2- hydroxy-2-i sopropenyl -3-methyl -1-[ (1 S)- 1- met hyl pdpDEG -20

but enyl } benzenesul fonam de, 4-fluoro-N-((1 S, 2S)-1- {hydroxy] bi s(4
met hoxyphenyl )] net hyl } - 2- et hyI butyl) benzenesul fonam de, 4-fluoro-N

{(1S, 3E)-2- hydroxy 3- met hyI 2-[(1 BE)-1-nethyl -1 -propenyl]-1-[(1
S) - 1- et hyl pr %%/\bk ente 109 15 DEC 2006 benzenesul f onani de,
N-{(1S)- 2- b @MS) re&xﬁtmqtb)ils}; [AEygtmsthyr bpteppnyl-1-[(1S)-1-

Rpe?(e% | }é s? “ﬁéﬂl{‘sﬁﬁg’%ﬁﬂ fggﬁ% oha nﬁ%@p}ﬁ’onanr de, 4-bromo-N-{(18)-2-(3-buteny)-2-

(hydr oxy) miatyiplk}-12H hEX- hiyﬂdnhgtlyﬂobylé]-stlhaxenydbmamsl%ﬂaﬂnéénm;amo N-

3 et hy! bl sREeY b b edop oy by Degrrbossulgonamie, 4

| -2-h
5% P e gty T Lty g poah syl aL

N { (1 S)- 2hlone-N- {@chhegxlﬂ -hyfioxy-1-[(15)-1- methylpropyl]octyl}benzenesulfonamlde

3L B g e, @ -cloren
met hyl pr Op)éhl]oﬂﬁi%hk’én}ebtﬂﬁﬁﬁﬂﬁ@eu Lt pinroINLe (1 S3-20k 06,0 %io@&@lﬂﬁhetﬂaylm[(ls)
[ hydr oxy(di phenyl ) net hyl ]-2- et hyl buty I@?rebenzenesul f onam de,

N-{(1S)- 2- drmthmmw]@ﬁ@wbenzenFS(Uifosam nEChProNofly BSkpent enyl } -3-chl oro
b | f

N L1905, CERERRpndn b2 usthylbutylibenzencautionamide, N-((1SV2allvbdy o e
N {(1 S ZS)Ierbe/bI mg)~cmmppxmpmg44);§dmymyn}xzy.)mmmyén}ze£esmmibe;m,cd;moro-

-S;) i (2:hIh§(rj? ON??QZSS l f OH}}{P rlﬂa[f }185? 1I %&yl\[lirg_é)gf butyl} Benzenesulfonamide, 4-

met hyl pr opxhﬂor&mmg?wﬂ W%B}Jpeﬁsﬁm ﬁl%thyﬁﬂ[bﬂsqnom @(&&gﬁ bhienhdr oxy

[ bi s(4- met hoxyphenyl) | but yl ) benZzenesul fon
3-chl oro- I\Irbel{IZ(GJJGSIﬁ@E mBiE wd}omdﬂ @1 ﬁﬁﬁ)ﬂ”r {hzdr[om[bgs)m -matiepdyphenyl)] methyl}-

| ] t h | f
(o8 L 3y hy s R R SR ¢ FRETN Rl ARy RS S tﬁ?ﬂ%@ﬁ
sf clz h|28r (r)rté?r]meuhgsu-lpf@{)eg?l]de éle %};fe I!lxwﬂf)fh;x’glpylﬂ-G@eﬁ)en?k}b&)@ﬁhesﬁifbﬁdﬁmw | -[(1
2-f | uor o- N—{f ])(/S_Q (?gglp{?aylb FirchQ/j_lS (1§)_ 1-methylpropyl]-5-hexenyl}-4-
t hyl
rzr?f | ﬁof{)?%%l](of%egg%%lpﬁeg‘%{%i 5%?&8% (1 5 RGTL BSdroxy] [di(1-naphthyl)]methyl}-2-
(N-dl{ E)?g nyI2) mﬁtﬂm]}lbl}tyg-b;nzdmyﬂﬂﬁmwn}d@eﬁﬁthEsNHf( b$)28j- ti€] -hydroxy-1-methylethyl)-2-
-2-a -2- F OXy-| - .
LCLG) b0 2o restib B SRl framide. Horg N dH AR e s (1 9)-1-

N-{(1S) - 2- eidiviprdpy¥etyQ¥¥nendsuls de, 4-fluoro-N-{(1S)-2-hyd
S) - 1- met hyl pr o)tpgj/l })gf] fllq e?uorgrl;aenrlllzgnesﬁcl)r?ona{ﬁnsc?e Kl-roxyl [&188) 1 25

[bi (a1 Em%@ﬂmw&mﬂmtmbmpesgwmmp N1 S-2-Dutst-2-hydroxy-1-
-2-
526 o DofUsTGR BRAIE N Bl abenzencslfonamide, & MoroN-(1S) 2 o

benzenesul mmxa)lsrydeyso&of)ylbﬁ}hmﬂw 1{((118)51) m%ﬂ’(w;ﬂbpyd%u?yw Sefteapiiphamrdees-hyl - |
-[(1 S|)261 met h benzenesul f onam de,

2-1 | uofd- NueHs %)1 gf;%{h,ygw&gy %’%}(/14 -megdrhtbRehyl ) ] et hyl }

-2-methyl b %aawlp,%wﬂp&ﬁw} bADEMNsABonamifib, 47 Ors)e-Aifyk- 2SR xy21-[(15)-1-
methylpropyl]-4-pentenyl}-4-fluoro benzenesulfonamide, N-{(1 S)-2-ethyl-2-hydroxy-
1-[(1S)-1-methylpropyl]butyl}-4-fluorobenzenesulfonamide, 4-fluoro-N-{(1S)-2-
hydroxy-2-isopropenyl-3-methyl-1-[(1S)-1-methylpropyl]-3-

30  butenyl}benzenesulfonamide, 4-fluoro-N-((1S,2S)-1-{hydroxy[bis(4-
methoxyphenyl)methyl}-2-methylbutyl) benzenesulfonamide, 4-fluoro-N- {(1S,3E)-2-
hydroxy-3-methyl-2-[(1E)-1-methyl-1-propenyl]-1-[(1S)-1-methylpropyl]-3-pentenyl}
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30

hydr oxy-3-nmethyl -2-[ (1 E) - 1-net hyl -1 -propenyl ]-1-[(1S)-1-nmeth |5pt5[-? yl]-3-pen
tenyl} benzenesul fonamide, N {(1 S)-2-(3-butenyl)-2- hydroxy- ':[D’

S) - 1- net hyl propyl ] -5- hexenyl } -2-fluorobenzenesul fonam de, 4-chloro-N[(1
S) - 1- cycl ohexyl - 2- hydroxyet hyl] 110 15 DEC 2006 benzenesul f onam de,
4-chloro-N-[ (1 S)-2-hydroxy- | -phenyl ethyl]benzenesul fonam de,

4- chl or o- Nbgrizengulfongmiddr Bx{f hEx-2ry3-puznyle2HpidpexyplH (16 hzeetbglptdpytiai de,

A1 odo-n | PGy oREROERKIT IRl TS A AR RS BRate R
and 4-chl ouoydl}b;[}()ﬁlahqu 2in{et1mimmrmﬂhmbber&e2esdlmmnkmb RE- A0 IN-((1S,2S)- 1-

benzenesul f onam de; pharmaceutically acceptable salt, net abolite,

hydrate, orhyfreyyl dltrla@htébslf)]m%hyli%né@maﬁbea&@w&ﬁgmm 3ichloge-N- wher ei n
t he conpou
2S) - 2- g? hquglls)-?r_f11 223{ I ggﬁ% ] eth%gmgglt]??%lrzben réesg}fonamlﬁig’rz'nﬁ%euot ically
10 accept abN-¢( 1§3tl2thydm®¢yab4[)(lli80é métyylhpatpeyl] prerpyld)elptygbe:thmIfonﬂmd'EhE
corrpounda n cl.aim1 rein to R to fr a.

D s s st g SR ) Ebinar M P g e ertasi vt onaidcei n R
' s bound t 8-déforbNF(pronanhydroxy-3- 1%Fylﬂzﬁétﬁyr 1pas)-f- A pharmaceuti cal
conposi tion conprising of  a physiologically conpatible carrier and a

conpound aotsghdpregytlpentylibenzenespiforfarmde, 3-chloro-N-{(18S,28)-1-
10 [hydroxy(diphenyl)methyl]-2-methylbutyl}benzenesulfonamide, N-{(1S)-2-allyl-2-

hydroxy-1-[(1S)-1-methylpropyl]-4-pentenyl}-3-chloro benzenesulfonamide, 3-chloro-
N-{(1S)-2-ethyl-2-hydroxy-1-[(1S)-1-methylpropyl]butyl} benzenesulfonamide, N-
{(18S,2S)-1-[bis(4-chlorophenyl)(hydroxy)methyl]-2-methylbutyl}-3-chloro
benzenesulfonamide, 3-chloro-N-{(1S)-2-hydroxy-2-isopropenyl-3-methyl-1-[(1S)-1-
15 methylpropyl]-3-butenyl} benzenesulfonamide, 3-chloro-N-((1S,2S)-1-{hydroxy [bis(4-
methoxyphenyl)methyl}-2-methylbutyl)benzenesulfonamide, 3-chloro-N-{(1S,3E)-2-
hydroxy-3-methyl-2-[(1E)-1-methyl-1-propenyl]-1-[(1S)-1-methylpropyl]-3-pentenyl}
benzenesulfonamide, N- {(1S)-2-(3-butenyl)-2-hydroxy-1-[(1S)-1-methylpropyl]-5-
hexenyl}-3-chlorobenzenesulfonamide, 2-fluoro-N-{(1S)-2-hexyl-2-hydroxy-1-[(1S)-1-
20 methylpropyl]octyl}benzenesulfonamide, 2-fluoro-N-{(1S)-2-hydroxy-1-[(1S)-1-
methylpropyl]-2-pentylheptyl} benzenesulfonamide, 2-fluoro-N-{(18S,2S)-1-[hydroxy
(diphenyl)methyl]-2-methylbutyl} benzenesulfonamide, N-{(1S)-2-allyl-2-hydroxy-1-
[(1S)-1-methylpropyl]-4-pentenyl } -2-fluorobenzenesulfonamide, N-{(1S)-2-ethyl-2-
hydroxy-1-[(1S)-1-methylpropyl]butyl}-2-fluorobenzenesulfonamide, N-{(18S,2S)-1-
25  [bis(4-fluorophenyl)(hydroxy)methyl]-2-methylbutyl}-2-fluorobenzenesulfonamide, N-
{(1S,2S)-1-[bis(4-chlorophenyl)(hydroxy)methyl]-2-methylbutyl}-2-fluoro
benzenesulfonamide, 2-fluoro-N- {(1S)-2-hydroxy-2-isopropenyl-3-methyl-1-[(1S)-1-
methylpropyl]-3-butenyl} benzenesulfonamide, 2-fluoro-N-((1S,2S)-1-{hydroxy[bis(4-
methoxyphenyl)|methyl}-2-methylbutyl)benzenesulfonamide, 2-fluoro-N-{(1S,3E)-2-
30 hydroxy-3-methyl-2-[(1E)-1-methyl-1-propenyl]-1-[(1S)-1-methylpropyl]-3-pentenyl}
benzenesulfonamide, N-{(15)-2-(3-butenyl)-2-hydroxy-1-[(1S)-1-methylpropyl]-5-
hexenyl}-2-fluorobenzenesulfonamide, 4-chloro-N-[(1S)-1-cyclohexyl-2-hydroxyethyl]
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benzenesulfonamide, 4-chloro-N-[(1S)-2-hydroxy-1-phenylethyl]benzenesulfonamide,
4-chloro-N-[(1S)-1-(hydroxymethyl)-2-methylpropyl]benzenesulfonamide, 4-bromo-N-
[(1S)-1 -(hydroxymethyl)—2—methylpropyl] benzenesulfonamide, 4-iodo-N-[(1S,2S)-1-
(hydroxymethyl)-2-methylbutyl] benzenesulfonamide, and 4-chloro-N-{(1S)-1-
(hydroxymethyl)-2,2-dimethylpropyl] benzenesulfonamide;

or a pharmaceutically acceptable salt, metabolite, hydrate, or prodrug thereof.
4. The compound according to claim 1, wherein the compound is 4-chloro-
N-[(18, 2S)-2-ethyl-1-(hydroxymethyl)butyl]benzenesulfonamide or a pharmaceutically

acceptable salt, metabolite, hydrate, or prodrug thereof.

5. The compound according to claim 1, wherein R; is bound to R; to from a

1,2,3-ozadiazole ring.

6. The compound according to claim 1, wherein Rs is bound to R4 to form a

1,2,3-ozadiazole ring.

7. A pharmaceutical composition comprising of a physiologically

compatible carrier and a compound according to claim 1.
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