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| NHI Bl TORS OF BETA AMYLO D PRODUCTI ON 5 BACKGROUND OF THE | NVENTI ON Thi s
invention relates to inhibitors of beta anyloid production, vvhitézmgave
utility in the treatnent of Al zheiner's disease. Al zheiner48 s Ease (AD)
i s the nostW@BMidH2f orm of denentia (loss of 10 nenory) PpoTiRBE/Bbder!y.
The mai n pat hol ogi cal | esions of AD found in the brain consist of
extracel lul ar deposits of beta anyloid protein in the formof plaques and

an giopathy and intracellular neurofibrillary tangles d
hyper phosphoryl ated tau protein. Recent evidence has r”mwwmm%[ el evat ed
beta anyloid levels in brain not only precede tau patholQ | so
correlate with 15 cognitive decline. Further suggesting a cd¥8ative role
for beta anyloid in AD, recent studies have shown that aggregated beta
anmyloid is toxic tBERERPONELICS EEFONANMIDEINEIBITRRS OFBRTAAYYHr@Dei n i s
conposed mainly of 39-42 amino acid ﬂﬁﬂfl‘]@ﬁ% nd i s produced froma |arger
precursor protein called amyloid precursor protein (APP) by the sequenti al
action of tRe proteases beta and gamma secretase. Al though rare, cases 20

of early onset AD have been @%Wdﬁﬁlﬂ@bbfT%@WT ations in APP that
eta any

| ead to an overproduction of either tota yloid protein or its nore
aggr egat i on- prone 43his figriion st4tes to inbidiersof Weta aniieidrproduction.opiieh wive h Down' s

Syndr ome possesgiighn @Mréa%ne:ﬁ%‘fﬁ[iﬂé&@ﬁ&i%@{e contains the gene that encodes
APP and t hus have el evated beta anyl ol evel s and invariably devel op AD

later in life. 25 TAEEMELHPispASREAR)dS he mast cammen fammed dementie blopsoxdi t i ons

useful in iyhi QGhdndde) ik ATVIRinthiPh: LIQEY; ] ; nt of the
effects of Al zhei r.?e?jra)'ls&%e?gase (R%;ﬁﬂgﬁmgg&d%@gﬁéﬁlfmgﬁﬁﬁ%ﬁaﬁe pr esent
i nvention provicdesst AEPEAGHYAT deposits pf bpireamiyinid pretein nthefern ofplauesmd

ani no- | - al coholsgigpudhy Al #HuacklNRPRuRES il AR ln é’s}/&agﬁé‘g}tefdound to specifically
‘ d rom APP and to be capable

inhibit the productigon of beta amyloid protein
of passing thr dﬁ@%ﬁph%w@%f%@au Bk Ryaeot pdenceripps sevedlehihaipiratedpetausef ul for
the treatment amyRan@iddifBiin dodonl{Ptedf8Pau pathology but also correlate with
I5  cognitive decline. Further suggesting a causative role for beta amyloid in AD, recent
studies have shoyn that aggregated beta amyloid is toxic to neurons in cell culture.
Beta amyloid protein is composed mainly of 39-42 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
20 of early onset AD have been qttributed to genetic mutations in APP that lead to an
overproduction of eithefltotal 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.
25 There continues to be an unmet need for compositions useful in inhibiting beta

amyloid production and in the treatment of the effects of Alzheimer’s Disease (AD).

SUMMARY OF THE INVENTION
The present invention provides heterocyclic sulfonamide derivatives of 2-
30 amino-l-alcohols and related homologs that have been found to specifically inhibit
the production of beta amyloid protein from APP and to be capable of passing through

the blood-brain barrier. These compounds are useful for the treatment of conditions
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in which beta anyloid levels are elevated (e.g., AD, Down's Syndrone).
Systemic admnistration of these conpounds to subjects at risk of, or
suffering from these diseases |owers beta anyloid protein levels with
subsequent reduction in the toxic beta anmyloid aggregatesalmunﬁﬂﬁbralns of
these patients. A first specific expression of the invention is a conpound
of Formula (1), or pharmaceutically acceptable salt thereof, wherein
Formula (I) has the structure: (1) wherein: Rl and R2 are independently
selected fromthe qqoup consi sting of hydrogen, alkyl, substituted al kyl,

CF3, al kenyl , ingviicbtbetaamyipidilexelnare eleéﬂtWPrﬁlr Qmﬁﬁmd&“ 1 RFFRLC

cycl oal kyl, Sb’c@xﬁhbﬁéﬁ%ﬁ@f ﬁh’s‘élc@ﬁﬂb&lﬁlds toRb@EbY§ at idUTSerishiérd fiometide, and
(CH2) n(1, 3)d| oxane, where n is is selected fromthe group

consi sting of diFRAERS dyeass besa 4{5’/3{10“1a%‘%hﬁé%wlfwwq%nk’ﬁﬁ“wmm the t9¥itect ed from

the group CO”@é@ﬁrhWQidQE% Ws%ﬁ@braﬂs%yﬁeseéﬁgﬁ{s' tuted alkyl,
al kyl cycl oal kyl, substi phenyl (substl tu'%)ed) al kyl ,

Cl Oa
al kyl OH, substi t &gt @F%W eanresamﬁvthgﬁvenélelwtal%mpw dof R

al kyl pyri dyl ,phw{a@éuh&dmty%ebep@mxdlpm&fe(sbé heréth e¥hnfutty @hak the Stk L Ut ed
al kyl furanyl, CH(OH)phenyl, stituted phenyl, alkenyl, substituted

al kenyl, cycl oal kyl, substitut ed cycl oal kyl , N-substl t ut ed- pi peridi nyl,
piperidinyl, substit ut ed pi peri di nyl - tetrahydrothiopyran, substituted
tetrahydrot hi opyran, 2-indane, wubstituyied i ndane, phenyl, substituted

phenyl, al kyl NHR7, and substit ed’%lk | NHR; witbtthe proviso that R3 and
R4 are not both hydrogen; R7 Fﬁgr‘sltsubstl ed .al kyl, cycl oal kyl,
substituted cycl oal kyl anzyI sualbyst || I al kyl OH, substituted

al kyl OH, al kyl SR8, or substit ut el aIkyFSRB R8 [ aIkyI substituted

al kyl, benzyl, or substituted benzyl; or R3 and R4 may be joined to forma -
ring; 2 1 3 JUN 2005 R5 is selected fronlthe group consisting of hydrogen,

| ower al kyl, substituted |ower alkyl, aIkenyI substituted al kenyl,

al kynyl , _substituted al kynyl, CH2cycIoaIkyI ()substituted CH2cycIoaIkyI,
benzyl, substitutggeRenzyl, and CHZCHZQRQ Q is 0, NH or RO is | ower

al kyl, substituted |'ower aIkyI or substituted ph R6 is

sel ect ed from t he RgpesiRe %fﬁ)H‘éF&ePijeﬁ‘QY ecﬁ?@PB’g}Eﬁgm%F%‘é‘éth&ﬁByd@%“

alkyl, substituted alkyl, CFs, alkenyl, substituted alkenyl, alkynyl, substxtuled a]kynyl
cycloalkyl, substituted cycloalkyl, phenyl, substituted phenyl, and
(CHz)n(l,B)dioxa;le, wherenis2to 5,

Rs is selected from the group consisting of hydrogen, alkyl, and substituted
alkyl, _ .
- Ryis selected from th_g group consisting of hydrogen, alkyl, substituted alkyl,
alkylcycloalkyl, substituted alkylcycloalkyl, phenyl(substituted)alkyl, alkylOH,
substituted alkylOH, alkylOBn, sﬁbstituted alkylOBn, alkylpyridyl, substituted
alkylpyridyl, alkylfuranyl, substituted alkylfurany], CH(OH)phenyl,
CH(OH)substituted phenyl, alkenyl, substitutéd alkehyl, cycloalkyl, substituted
cycléalkyi, N-substituted-piperidiny], piperidinyl, subs.titu'_ted piperidinyl, |
tetraﬁydrothiopyran, substituted tetrahydrqthiopyfan, 2-indane, substituted 2-indane,
phenyl, substituted phenyl, alkyINHRy, and substituted alkyNHR7,

with the proviso that R; and R4 are not both hydrogen;

Ry is alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, benzyl
substituted benzyl, alkylOH, substituted alkylOH, alkylSRs, or substltuted alkylSRs;

~ Rs is alkyl, substituted alkyl, benzyl, or substituted benzyl

or Ryand Ry may bejomed to form a ring;



Tis selected fromthe group consisting of OH ,and w HC N\ OH W Y and Z
are independently selected fromthe group consisting of C, CRLO 10 and N,
Riois selected fromthe group consisting of hydrogen and hal ogen, with the
proviso that at |east one of W. Y and Z nust be C, X is selected.fromthe
group consisting of 0, S, S02, and NR11; Rl11 is selected 309N ¢ gr oup
consi sting of hydrogen, |ower alkyl, substituted 15 |ower alkyl, benzyl,
substituted benzyl, phenyl, and substituted phenyl; provided that when the
conpound contains one or nore chiral centers, at |east one of the chiral
centers nust be of S-steréo chem stry. An alternative expression of the

invention is a coRposiettadffromahdbod dohdistingof hydAdd: ' : ept abl e

sal t thereofimMnggiq_FO{%%Ia %%%é%%s'%ﬁg°strUCfﬁ?§§9%§§9%%&¥§%EJUN 2005
wherein:  RL And R 4k ShrGaayl alomyle substiiuted alyyh &Hgryolaplkdonsi sti ng of
hydrogen, al kybistitugediChiyclotlid, behigy kubsGhidd bl ey CHZ%‘IJQ%RN uted al kenyl,

al kynyl , SUbStltuéeq%ﬁh¥é"l’ .cycl oal kyl, Substitutéd ¢ycl oal kyl, phenyl,
substituted pheny'F r’E%/CHZ)n(l,?))dioxane, where nis 2to 5, R3is

sel ected §rom t heRgds RWBr I8N SitskitRY 1, r vor 3 ubstituted
alkyl; R4 is selegted fr&% t thef gr oup e{;g%}gi@tg%’gorg?%%@ﬁggg%ﬁ? al kyl ,
substituted al kyl’s s Sfegisf fom the-aroup|consistipg ef hydrogen, hdlbgeh ey Chal Kyl |

phenyl (substi t ut eblis adideydd,froad dsyy brokp cohQstmgppt i t ut ed al kyl OH, al kyl OBn,
substituted al kyl OBn, al kyl pyridyl, substituted alkyl pyridyl,

al kyl furanyl, substituted al kyl furanyl, CH(OH) phenyl, CH(OH) substituted
phenyl, al kenyl, su Htityted al nyl, cycloal kyl, substituted cycl oal kyl,
N- subst i t ut ed- pi per Lyl pi perfdi nyl, substi~euted-mi peri di nyl ,

t et r ahydr ot hi opyr&nh, ~substit ut t r ahydr ot hi opyr an, \2- i ndane, -substituted
2-indane, 15 phenyl, suBstituted pheémylandal kyl NHR7, an®"substituted

al kyl NHR7;

[q)

W, Y and Z are independently selected from the group consisting of C, CRyo
10 andN;

Ryo is selected from the group consistihg of hydrogen and halogen, with the
proviso that at least one of W, Y and Z must be C; : '
X is selected from the group consisting of O, S, SO;, and NRy;;
Ry is selected from the group consisting of hydrogen, lower alkyl, substituted
15 lower alkyl, benzyl, substituted benzyl, phenyl, and substituted phenyl;

| provided that when ths compound contains one or more chiral centers, at least
one of the chiral centers'must be of S-stereochemnistry.

An alternative expression of the invention is a compound of Formula (I), or

pharmaceutically acceptable salt thereof, wherein Formula (I) has the structure:

Y— i | TS
/< Z‘\ ,SI/N><T
e X/W L Ry Rs
@
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with the proviso that R3 and R4 are not both hydrogen; R7 is alkyl,
substituted al kyl, cycloal kyl, substituted cycl oal kyl, benzyl, substituted
benzyl, al kyl OH, substituted al kyl OH, al kyl SR8, or substitut %d al klwpsm;
R8 is alkyl, substituted alkyl, benzyl, or substituted benzyl - Juhh R3 and
R4 may be joined to forma ring; R5 is selected fromthe group consisting
of hydrogen, |ower al kyl, substituted | ower alkyl, alkenyl, substituted

al kenyl , al kynyl, substituted al kynyl, CH2cycl oal kyl, substituted

CH2cycl oal kyl , benzyl, substituted benzyl, and CH2CH2QR9; Qis 0, NH or 25
RO is lower alkyl, substituted | ower al kyl, phenyl, or substituted phenyl;
R6 is selected fromthe group consisting of hydrogen, halogen and CF3; T is
2b 13 JUN 200§Vhwe'!§ls C, wherein Wprovides the point of attachnent to the
S02 group; X 1s S Y and Z are independently C or CR1O; Rio is selected
fromthe group conBiadiRagreafdepgndently estectaddromathogrevy cdasigingwf bieldogehat when t he
conpound cont gj re@:. Chlf gl 0L er t Sty of the chiral
centers nust %lewlfs)fﬁgﬁgt? &ezrﬂ%’c(%é’rfalﬂ S [' ﬁys.“ gsiﬁ}to? h@‘re“’gw a[ll!gg,ﬁ,asﬁlps&lgd?egdxag%&lsi on of the
invention is aydeatiybswhdtitofed Btoalidlaphehy!, substitutediphenyhasdit i cal | y accept abl e
salt thereaqf, FEekyy: EOr ! S the structure: 10 (1) wherein: Rl
and R2 ar egi nézg%%"rggbeﬁ{o é{egag‘}egecéiézt?%omthe group consi sting of hydrogen, 15
al kyl, substi t ut edRsib fejacted P®, thegriuprophsistisgibStydiopengalkyd) dad sylistituedkyny | |
substituted ala}gylnyl cycl oal kyl, substituted cycloal kyl, phenyl,
substituted phenyl, and éCHZ) n(1, 3)di oxane, where nis 2to 5, R3is

sel ected from t he Ryivgipcied froinghd greppaondisfids offedrogenl dipl, substithtesiabod,i t ut ed

S 2 SEPRALEULGR i peau see Sy giagen, o )
phenyl (suB8t i F%@H?ﬁ?‘l@'\é,ﬂ, dikYProppbstityigh slkylOBr.cdiylay i, Gpbstittedy | OBn,
S|, S8 s SRS P O
CH(OH)substituted phenyl, alkenyl, substituted alkenyl, cycloalkyl, substituted
cycloalkyl, N-substituted-piperidinyl, piperidinyl, substituted piperidinyl, _
tetrahydrothiopyran, substituted tetrahydrothiopyran, 2-indane, substituted 2-indane,
15  phenyl, sdbstituted phenyl, alkyINHR;, and substituted alkyINHR7;
‘with the proviso that R; and Ry are not both hydrogén;
Ry is alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, benzyl,
substituted benzyl, alkylOH, substituted alkylOH, alkylSRs, or substituted alkylSRs;
Rg is alkyl, substituted alkyl, benzyl, or substituted benzy!;
20 or R; and Ry may be jeined to form a ring;
Ry is selected fro'r‘n the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, CHacycloalkyl,
“substituted CHacycloalkyl, benzyl, substituted benzyl, and CH2CH,QRg;
QisO,NHor§; :
25 Ro is lower alkyl, substituted lower alkyl, phenyl, or substituted phenyl,
R is selected from the group consisting of hydrogen, halogen and CF3;

Tis
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CH(OH) substi tuted phenyl, al kenyl, substituted al kenyl, cycl oal kyl,
substituted 25 cycl oal kyl, N-substituted-piperidinyl, piperidinyl,
substituted piperidinyl, tetrahydrothiopyran, substituted 43 jun 2005

~ tetrahydrot hi opyran, 2-indane, substituted 2-indane, pheny?, substituted
phenyl, al kyl NHR7, and substituted al kyl NHR7; with the proviso that R3 and
R4 are not both hydrogen; 2c 13 JUN 2005 R7 is al kyl, substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, benzyl, substituted benzyl, al kyl CH,
substituted al kyl OH, al kyl SR8, or substituted al kyl SR8; R8 is al kyl,
substituted al kyl, benzyl, or substituted benzyl; or R3 and R4 may be
joined to forma rigg, ~5.85.1§, sel.ected fromthe group consisting of

hydr ogen, | ower al k\?qus Cs‘ivjhb%sr?léll ?Jﬁr%‘ﬁgeslt}&?\ﬁé?w 8&1@&”‘%‘ o502 EWBs L i t ut ed

al kenyl, al kynyl, s¥bs%ituted al kynyl, CH2cycl oal kyl, substituted
CH2cycl oal kyl , benzyl ubsti tute enzyl, and CH2CH2QR9; Qis 0, N -1 or
S; RO is lower alky ?nds%%rset"im‘teﬁ?"ga’%%\%% kyl, phenyl, or substituted

phenyl; 10 R6 is Habibgeegtediransth¥\siosp Consiit@l o hikird¥eR bV MRen t he point of
attachment to the %%i(?eﬁ%iv en>§héés S; 1ﬁ Y and Z are independently C or
CR10; Rio is selected Tromt Ag oF BIRE° e ARe G MOoRRAira sanerardieatl ogen;
provided that oieeafthervbird capoumdstbenf SwRoeRisey. nore chiral centers, at
| east one of the chiral centers nust be of S-stereochem stry.. 20 Anot her

alternative expression of the invention is a conpound of Formula (1), or
‘phar maceuti cal | y adoethtraftbmatbalekpredsidvh@dthe iR E&{M@of%)mlhgé) the
2d ’

structure: 0 ﬁ?&rﬁiaceﬁtic]éﬁy ac]éépt;l:i-le- §a§ the\pélgﬂlv‘lrhegelin) Fo%r?lumg Iilgsl tﬂe: structure:

. Q. Rs
——z ” |
/ ——s N><T
R W
6 X/ Q R4 R3
10
D

wherein:
Ri and R, are independently selected from the group consisting of hydrogen,

15 alkyl, substituted alkyl, CF;, alkenyl, substituted alkenyl, alkynyl, substituted alkyny!
cycloalkyl, substituted cyclogllql, phenyl, substituted phenyl, and
(CHz)a(1,3)dioxane, whérenis 210 5;

Rj is selected from thle grdup consisting of hydrogen, alkyl, and substituted
alkyl;

20 Ry is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkylcycloalkyl, substituted alkylcycloalkyl, phenyl(substituted)alkyl, alkylOH,
substituted alkylOH, alkylOBn, substituted alkleBn,'alkylpyridyl,.substituted
alkylpyridyl, alkylfuranyl, substituted alkylfuranyl, CH(OH)phenyl,
CH(OH)sulbstituted phehyl, alkenyl, substituted alkenyl, cycloalkyl, substituted

25 cycloalkyl, N-substituted-piperidinyl, piperidinyl, substituted piperidinyl,

~ tetrahydrothiopyran, substituted _tetrahydrothiopyra-n; 2-indane, substituted 2-indane,
phgnyl, substituted phenyl, alkyINHR5, and substituted alkyINHRy;, -
‘with the proviso that R; and Ry are not both hydrogen;

2c



1 3 JUN 2005 RI and R2 are hydrogen; R3 is hydrogen; R4 is a |ower alkyl
of S-stereochem stry; RS is hydrogen; 5 R6 is halogen; Tis OHXis S; W Y
and Z are C, wherein Wprovides the point of attachnent to t.'l"se Jof2200°
group. Another alternative expression of the invention is a corrpound of
Formula (1), or pharmaceutically acceptable salt thereof, wherein Fornula
(1) has the structure: 15 (1) wherein: Rl and R2 are hydrogen; R3 is
hydrogen; 20 R4 is a lower alkyl of S-stereochemistry; R5 is hydrogen; R6
i s hydrogen or halogen; Tis OH 2e 13 JUN 2005 Xis O; W Y and Z are C,
wherein Wprovides the point of attachment to the SO2 group. 5 Another

alh ternati ;/e ef<pr eRsisamkyofubttheted ﬂ}iﬁf’ﬁytl@ﬂkyl %u@stlﬁﬁéd'&?@mwrbevzw'ha (l %] or
arnmaceuti ca I nu as e
E tructure: f{’%’tvd\?ﬂ‘?&y&a{@Ogsutbétﬁﬂle‘ﬁ?ﬁlgﬂpgmﬁﬂ@ﬁe?f&@ﬂ‘

group consi st i ng 8fis Ak egaiyted dkiWenzys Wb sibkdcte€Bbnagikyl , CF3, afge;;’?,m the
substituted al keanIRMz%ll E}/mgy bejgl%leafm fgr% aegngz?l kynyl ,
5 Rs is selected from the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, CHz'cycloalkyl,
substituted CHacycloalkyl, benzyl, substituted benzyl, and CHQCHzQRg.; '
QisO,NHorS;
Ry is lower alkyl, substituted lower alkyl, phenyl, or substituted phenyl;
10 Ry is halogen; |
Tis

W is C, wherein W provides the point of attachment to the SO, _group;
Xis §;
I5 Y and Z are independently C or CRyo;
Ryo is selected from the group consisting of hydrogen and halogen;
provided that when the qdmpound contains one or more chiral centers, at [east

one of the chiral centers must be of S-stereochemistry.:

20 Another alternative expression of the invention is a compound of Formula (I), or

pharmaceutically acceptable salt thereof, wherein Formula (I) has the structure:

A<

0 Rs

)

25  wherein;

2d




cycl oal kyl, substituted cycl oal kyl, phenyl, substituted phenyl, and
(CH2)n(1, 3)di oxane, where nis 2 to 55 15 R3 is selected fromthe group
consi sting of hydrogen, alkyl, and substituted alkyl; R4 i1sa %ghegggged from
the group consisting of hydrogen, alkyl, substituted al kyl,

al kyl cycl oal kyl, substituted al kyl cycl oal kyl, phenyl (substituted)al kyl,

al kyl OH, substituted al kyl OH, al kyl OBn, substituted al kyl OBn,

al kyl pyridyl, substituted 20 alkylpyridyl, alkylfuranyl, substituted

al kyl furanyl, CH(OH)phenyl, CH(OH)substituted -phenyl, alkenyl,

substituted. al kenyl, cycloal kyl, substituted cycloalkyl,
N-subst it ut ed-pi peridinyl, piperidinyl, substituted piperidinyl,

t et r ahydr ot hi opyr arR, aadiRgidre hytregdnt et r ahydr ot hi opyran, 2-indane, substituted
2- i ndane, phenyl,]§u2§ti%uted phenyl, al kyl NHR7, and substituted

al kyl NHR7; .25 wi t h PHeYfP8%F so that R3 and R4 are not both hydrogen; R7 is
al kyl, substitut ed Raliseylbwerciigl efel-dtarkbocheiiogy;i t ut ed cycl oal kyl, benzyl,
substituted benzyl ahﬁxlCHa substituted al kyl OH, al kyl SR8, or substituted
al kyl SR8: R8 is alfRyVIU08Hstituted al kyl, benzyl, or substituted benzyl: 2
f 13 JUN 2005 or RRsanidlogeh;may be joined to forma ring; Rs is selected
fromthe group conﬁLsting of hydrogen, |ower al kyl, substituted | ower

al kyl, al kenyl, su dtituted al kenyl , al kynyl, substituted al kynyl, '
CH2cycl oal kyl, substituted CH2gycl oal kyl, benzyl, substituted benzyl, and
CH2CH2QR9; 5 Qis O NH or S i s-Rower al kyl, substituted | ower alkyl,
phenyl, or substituted phenykpsgsgifs sel ected fromthe group consisting of
hydr ogen, hal ogen and CF3; is 10 W Y and Z are independently sel ected
fromthe group consisting of C, CR16" and N, Rio is selected fromthe group
consi sting of hydrogen and hal ogen, with the proviso that at |east one of
W Y. and Z nust bexGs;X is selected fromthe group consisting of 0, S, SQ2,
and NR11; 15 R11 ig, selected fromthe group consisting of hydrogen, |ower

al kyl, substituted™ Voeﬂgr“éﬁ%whe'%}‘(zwwd%mm af a@chsesnstplthe $Penyl , and
substitutad plsupl ; provided that when the conpound contains one or nore
chiral centers, at |east

Another alternative expression of the invention is a compound of Formula (I), or

pharmaceutically acceptable salt thereof, wherein Formula (I) has the structure:

Rs
Y\Z

T

0
/ k\\ Q/N><
Rg 'x’/AN |[ o

@] 4 Ra

15
M
wherein:
" Ry and R; are hydrogen;
Rjis hydrogen;
20 Ry is a lower alkyl of S-stereochemistry;
Rs is hydrogen;
Re is hydrogen or halogen;
Tis

2e



one of the chiral centers nust be of S-stereo chem stry. 20 Another
alternative expression of the invention is a conpound of Forrmula (1), or
pharmaceutically acceptable salt thereof, wherein Fornmula (1) has the
structure: (1) wherein: 2g 13 JUN 2005 R and R2 are indepefi@ejuN 208el ect ed
fromthe group consisting of hydrogen, alkyl, substituted al kyl, CF3,

al kenyl , substituted al kenyl, al kynyl, substituted al kynyl cycloal kyl,
substituted cycl oal kyl, phenyl, substituted phenyl, and (CH2)n(1, 3)di oxane,
where nis 2to 5; 5 R3is selected fromthe group consisting of hydrogen,
al kyl, and substituted alkyl; R4 is selected fromthe group consisting of
hydr ogen, al kyl, substituted al kyl, al kylcycl oal kyl, substituted

al kyl cycl oal kyl, phenyl (substituted)al kyl, al kyl OH, substituted al kyl CH,
al kyl OBn, substltqk al kyl OBn, al kyl pyridyl, substituted 10 al kyl pyri dyl,
al kyl furanyl , bStI%Lﬁed al kyl furanyl , CH(CH) phenyl, CH( substituted
phenyl , al kenyl sWh¥tand ZtaeedC, avhkrein W prowlcsl tbap«gtlofammﬁtnnodh 2 cycl oal kyl
N- subst i t ut ed- Berldlnyl pi peridinyl, substituted piperidinyl,
tetrahydrothlépy substituted tetrahydrothiopyran, 2-i ndane, substituted
2-i ndane, 5phenyl, substituted phenyl aIkyINHR? and substituted

al kyl NHR7; 15 with r OVI.SO are not baqt d . R7 is
Bkl substtut ed iRy PRSP s ElpT oL ARy of 53 Bk B RE R
substituted bﬁ)ﬁngdcg:utmallwlcaﬁtabkumsthmteuﬁ mﬂemianphﬁih (Iphds yHeSRBcturer substi t ut ed
al kyl SR8; Rs is alkyl, substituted aIkyI benzyl or substituted benzyl;

or R3 and R4 nmay be joined to f rnla r| 20 R5 is selected fromthe group
consi sting of hydrogen, |ower k 9§thuted Tower al kyl, al kenyl,
‘substituted al kenyl, al kynyl, ed aI CH2cycIoaIkyI ' benzyl,
substituted benzyl, and CR S RO is | ower aIkyI
substituted | ower al kyl, phenyl xor su@stltdted 6henyl R6 is selected
fromthe group consisting of hydrogen hal ogen and CF3; T is
| 0] |
10 wherein:

R, and Ry are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, CF3, alkenyl, substituted alkenyl, alkynyl, substitu'ted alkynyl,
cycloalkyl, substituted cycloalkyl, phenyl, substitufed phenyl, and
(CH3)(1,3)dioxane, wherenis 2 to 5;

15 R3 is selected from the group consisting of hydrogen, alkyl, and substituted
~alkyl;

Ry is selected from the group consisting of hydrogen, atkyl, subsﬁtuted alkyi,
alkylcycloalkyl, substituted alkyléycloalkyl, Iphenyl(substitu'ted)alkyl, alkylOH,
substituted alkylOH, élkleBn, substituted alkylOBn, alkylpyr‘idyl, substituted

20  alkylpyridyl, alkylfuranyl, substituted alkylfuranyl, CH(OH)phenyl,
CH(OH)substituted -phenyl; | alkenyl, substituted alkenyl, cycloalkyl, substituted _
cycloalkyl, N-substituted-piperidinyl, piperidiny}, substituted piperidinyl,
tetrahydrothiopyran, substituted tetrahydrothiopyran, 2-indane, substituted 2-indane,
phenyl, substituted phenyl, alkyINHRj, and substituted alkyINHRs;

25 with thé proviso that R; and R4 are not both hydrogen;

Ry is alkyl, substituted alkyl, cycloalkyl, sﬁbstituted cycloalkyl, beﬁi—yl,
substituted benzyL alkylOH, substituted alkylOH, alkylSRs; or substituted 'alLyISRs;
' Rgis alkyl, substituted alkyl, benzyl, or substituted benzyl:

2¢:



~~HC N\ OH W Y and Z are independently selected fromthe group consisting
of C, CR10O and N; 2h 1 3 JUN 2005 Rio is selected fromthe group consisting
of hydrogen and hal ogen, with the proviso that at |east one {f )i )ﬁ'[\;ﬁnd Z
must be C, Xis selected fromthe group consisting of 0, S, SO2, and 11;
R11 is selected fromthe group consisting of hydrogen, |ower alkyl,
substituted |ower alkyl, benzyl, substituted benzyl, phenyl, and
substituted phenyl; provided that when the conpound contains one or nore
chiral centers, at |least one of the chiral centers nust be of S-stereo
chem stry. These and other aspects of the invention will be apparent to one

of ‘skill in the ar 0 eadi .of the follow ng detail ed description of
the invention. %TA%LE%&@?B%&&d&%@T&VENTI ON The invention
consi sts of conpound®s isatledtat fiam toe@kdup coimsiing ghadopenglotviecakyl fsabgmtat i ons,

and their use in agin era lLoid, product.i on in subj ect t risk
for, or suffer ilﬂ‘d&:‘%ﬂ\ﬂnﬁﬁmﬁg5&%?#@%&?%@3@@" SP@%‘B‘\%& aymyly @%cé‘ﬁ%@g’ﬁed

| evel s of bet a sabyihoédCHyryicalkyl, benzylhabbit@édbendhnt CRpORYTES; of Fornula (1)

i ncl ude phq;naceutbﬁabgﬁg%ﬁﬁeptable salts and/or hydrates or prodrugs
thereof, wherein: 2r° UN"2005 WO 02/ 057252 PCT/ US01/ 48375 (1) Rl and
R2 are independent| Ry sédvec iy, subsitutedieweratkyp phenpk bsdubsiguted peygly ogen, al kyl ,

substituted al kyl, . ( | tuted al kenyl. . al kynyl, substituted
al kynyl, cycl oal kyg‘!: £ E#M%‘é%@g%“éﬁs "irlc’,fﬁ’f)‘ﬁ%%?é1}?a‘°§ﬁ'bé}%i¢*’dt ed phenyl |
and 5 (CH2)n(1, 3)di dxane, where nis 2 to 5 R3 is selected fromthe group
consi sting of hydrogen, alkyl, and substituted alkyl; A R4 is selected
fromthe group consisting of hydrogen, alkyl, substituted al kyl,

al kyl cycl oal kyl, substituted ajkyl cycl oal kyl, phenyl (substituted)alkyl,

al kyl OH, 10 substituted alk al kyl OBn, substituted al kyl OBn,

al kyl pyridyl, substituted kyl pyH dyl, al kyl furanyl, substituted

al kyl furanyl, CH(OH) phenyl, :

10 W, Y and Z are independently selected from the group consisting of C, CRyo
and N; :

Ry is selected from the group consisting of hydrogen and halogen, with the
- proviso that at least oneof W, Y and Z mustbe C; ' |
X is selected from the group consisting of O, S, SO,, and NRy;
15 Ry is selected from the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, benzyl, substituted benzyl, phenyl, and substituted phenyl;
provided that wh?n the compound contains one or more chiral centers, at least

one of the chiral centers must be of S-stereochemistry.

20 Another alternative expression of the invention is a compound of Formula @, or

pharmaceutically acceptable salt thereof, wherein Formula (I) has the structure:

0 5

o o
Y l l
LI <

R wW
6 X/ C,>'R4 | Rs

M

wherein:



CH(OH) substi tuted phenyl, al kenyl, substituted al kenyl, cycl oal kyl,
substituted cycloal kyl, N-substituted-piperidinyl, piperidinyl,

substituted piperidinyl, tetrahydrothiopyran, substituted

t et rahydr ot hi opyran, 2-indane, substituted 2-indane, 15 phenﬁﬁ,Jﬁﬁﬁﬁmﬁtuted
phenyl, al kyl NHR7, and substituted al kyINHR7; wth the proviso that R3 and
R4 are not both hydrogen; R7 is alkyl, substituted alkyl, cycloalkyl,
substituted cycl oal kyl, benzyl, substituted benzyl, alkylOH, substituted

al kyl OH, al kyl SR8, or substituted al kyl SR8; R8 is alkyl, substituted

al kyl , benzyl, or substituted benzyl; 20 or R3 and R4 may be joined to form
aring; R5is selected fromthe group consisting of hydrogen, |ower alkyl,

SUESE! EU: eg :OV\Brillﬁdng&z arearlidé@e{hﬁénitly%&ﬁgitﬁdﬂmsg?h%_letﬁmﬂstinlg@f}iydwéen .
substituted al kyn . y yl . subs u oa _)é\xtenzy,
substi tuted bé@lyyu,bgtéﬂ’fﬂ‘? %@g@ﬁﬁ?yle@%ﬂtﬁed %“grallé’;"}z'l%ﬂ%ﬁ@t?‘tm r al kyl,
substituted | eytgallgl, kibstitutel eftWalkylOphesil Dabitiniédeshelomn| ;. R6 is selected
fromthe grouE I—iz??ﬁ %ti_g}‘% of ?Qﬁ/'dré]?qﬁggn’ hal ogen and CF3; T is sel ected from
the group con&§dy @6‘?\ "pRerag is 13 JUN 2005 WO 02/ 057252

PCT/ US01/ 48375 W R, ifseibciéd &om the MiQpaidakidiing ¥f 15atoed, antyll srarubshritgr oup

consi sting of CR10 and N;, Riois selected fromthe group consisting of

hydr ogen and ﬁ]g%'logen, with the proviso that at |east one of W Y and Z
must be C, 5 Xis skliesieedd fiomnhet dn@upgonsigiing oftgdeiem) glkglf substinfed 8, and NRL11;

R11 is sel ect fr the,group .consi sting o dr oge I al kyl ,

substit ut ed %&A@fcg)og]%/fu,bgwgﬁ%}}rﬁcyg ﬁ%g’i]’i ‘gﬁ?yi(ﬁun%télw&a?‘ﬂpﬁ%ﬁ@h and

Slﬁl_bSt: tuted phﬁbstjkhte? plk’deHdﬂEMd)Et?'SubﬁﬁteﬂadhhﬁllwﬁMdeﬂ,QﬂbﬁLm ?ne or nore
chiral center at . t. one of t chira rs st be o o x
S-ster eocﬂém’ Skt‘ﬁfl?/y.”d:’(gaalfﬁﬂ@raﬁgi #Stﬁ?te§¥V%mn¢ﬁ@8PW8m X-Y-Z-C heterocyclic
ring to the SCE(QH)suiptituied phenyl, alkbnyiyi subdtinged AfentlheyclorikgesubstinieeEnt i on.
However, in ope B8 ed to the S

group through“a Ca?’%ﬁ%{l%ﬂ%}%@ﬁ?@%@gﬂiéipﬁ@?} %L'}?g‘gﬂ%@ p%%)%’%g{]'t ached through 0,
S, or N het er gathydwthidiyencobgiotaidstrabfdrothepyrany @rihdane, stssyitued2tiadanepne or nore
asymmetri ¢ CapRQn substituted phenyl, alkyINHR;, and substituted alkyINHR7;
S 15 ~ with the proviso that R and R4 are not both hydrogen; _
© Ryis alkyl, substituted alkyl, cycloalkj'l, substituted cycloalkyl; benzyl,
substituted benzyl, alkylOH, substituted alkylOH, alkylSRs, or substituted alkylSRs;
Rs is alkyl, substituted alkyl, beniy!, or substituted benzyl,
or R; and Ry may be joined to form a ring;
20 Rs is selected from the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, alkenyl, sut;stituted alkenyl, alkynyl, substituted alkynyl, CHacycloalkyl,
benzyl, substituted benzyl, and CH,CH,QRs; |
QisO,NHorS;
. Ry is lower alkyl, substituted lower alkyl, phenyl, or substituted phenyl;
25 Rg is selected from the group consisting of hyd'rog'en, halogen and CF;;
Tis '
wwWArHC=—=N

N

OH

W, Y and Z are independently selected from the group consisting of C, CRyo
and N;

2h



15 atonms and sone of the conpounds nmay contain one or nore asynmmetric
(chiral) <centers and may thus give rise to optical isoners and

di astereoners. While shown without respect to stereochenistgﬁ_ig Fpsmul a
(1), when the conpounds of Formula (1) contain one or nore i PN nters,
at | east one of the chiral centers is of S- stereochem stry. Mst
preferably, the carbon atomto which N, T, R3 and R are 20 attached is of
S-stereochem stry. Thus, the invention includes such optical isoners and

di sastereoners; as well as the racem c and resol ved, enantionerically pure
stereoi soners; as well as other m xtures of the R and S stereoi soners, and
phar maceutical ly acceptable salts, hydrates, and prodrugs thereof. The term

"al kyl " is used her &[iskeci@ffRdm gh@g,tggb @%ﬁgﬁ%&gﬁgﬁe@q{“%ﬁ%nevgﬁhcflﬂai n 25

saturated aliphati,c hydrocarbon_groups havi Foon' at oms,
preferably one P8ViEq YRt kast peri onanddmustded: preferably, one to six
carbon atons; as usedis s§ekeifdm hBrobS EifsishMRD. 8! &Y andi§t &rs to straight-
and branched-chain saturated ali grk?a icsﬁ_!;/@\rquérgbégf’ agnrdoﬁl}tb'é’ havi ng one to

si x carbon atons; " &keffacted from the eraueepnsisiingiofibydaagen,dowér atity, autghiutedand
branched- chai n givkpaikyity Wbkthued bdeas g carbon doubl e bond
and two to eight car ggn@r;b?lbrrs, lpl)r e?gﬁgbéhfg){,ﬁﬁg%ﬁgﬁﬂ&eg }é?nlg{bn at ons;

"al kynyl " group is PVisdBat whenthsrempprndisontrinsongtor mosendhirblrcameds e eattai n

al kyl 4 WO 02/ (éné3bide Lidrad tdheAORG: b&F W 450 14834P 9roups with at |east one
carbon-carbon triple bond and two to el ght carbon atons, preferably two to
si x carbon atons. Theese andygher gsiisels of the mdengibik will'be appartis td dnabeskilbinkieny! ", and
"substituted alkyBYl readih€8Ehe £ 1l | d.al kynyl as just

descri bed havi r?g Pr orr%a()ln%fﬁoe t0 ?ggééétgt’f g Sl%%neoﬁtogﬁ‘gérf‘élﬁe@'d fromthe group

i ncludi ng hal ogen, CN, OH4, NO2, amno, aryl, heterocyclic, substituted

aryl, substituted heterogygtif LJ["S@RX i ? y, aryl oxy,
substituted al kyl oxy, al %E[Scar Bgér%jy ) a???ﬁ?%ﬁt%%%@ &;m' no, arylthio.
‘These substituents may OJd&e#veriohsonsist ofmymmpandsaf Foimua(Dalhkiyl , al kenyl , or
al kynyl  group ppRiRMEABLL kALl ~ nstitutes a stabl.e chem cal
noi ety. 10 Thept err m "ar yF" I saml}gb%tdtﬁgeﬁgﬁgﬁﬂtg%o(a?]éﬁrg'beraoama']oéda‘?rﬁg%c}?eﬁ’ I"c
aromati ¢ syst effisaHiatrisk fatpr pdfedngsirormyl AD of atiger diseasenrbauitipp Gomretavated ¢ 1i ngs
fused or |inkegyéiogelctimyAsid préfdh ﬁmhﬁetbraiﬁf[Tﬂeec%ﬁﬁno%?of?ﬁorr%ulgfII)gnQde];used or
i nked rings forns the conjugated aromatic system e ar§ groups

i ncl ude, but aP®rmegevlisally pesaptalie sabimanyar hydratpharipyddrudsitsheafiythereant hryl |

t et r ahydr onapht hyl , phenanthryl, and indane.

Rs

Y\Z ” |
<
Rg N /W g Re "

2i




15 . The term"substituted aryl"” refers to aryl as just defined having one
to four substituents fromthe group including hal ogen, CN, OH NO2, am no,
al kyl, cycloal kyl, alkenyl, alkynyl, alkoxy, aryloxy, substftutn 2005

aI kyl oxy, al kyl car bonyl , al kyl carboxy, al kylam no, and arylthio. The term
substltugﬁgop(gagyl refers to a benzyl group, having supst/iutuiigshson 20
the benzene ring, one to five substituents fromthe group i ncluding

hal ogen, CN, OH, NO2, am no, alkyl, cycloal kyl, al kenyl, al kynyl, al koxy,
aryl oxy, substituted aI kyl oxy, al kyI car bonyl , aI kyl car boxy, al kyI am no,
and arylthio. The term"heterocyclic" is used herein to describe a stable
4- to 7-nmenbered nonocyclic or a stabl e mul tcyclic heterocycl icring
which is saturated, partially 25 u unsat ur at whi ch
consists of car bonkamr%?aéﬁl‘ax?PF?ﬂW rf‘éef‘ {“Hﬁ hegﬁoé’toé%sé? ﬁgef% 'ed from

the group inclqugi, B&bsNuteQ,alk?-lnngSalﬁér@nEubstltﬂ'tla@alkbrﬁhdlkfnyl attotistedmjkyhd, oxi di zed.
The heterocyclic ring also inc ring in which any of

clic
above defi ned qﬁl%‘?@l‘w@“f‘ﬁedr‘iyﬂ@ékﬁ hfﬁié@utt‘%teg\ﬁheg?'lyf‘ndrl ng. The
het er ocycl isc r(lcplg)n(m@ydl@@n@ma@medz fls; any het eroatom or carbon atom provi ded

the 30 resultant rsrtB;g%g Eé?edr%mﬁwﬂ?&r%?fﬂm%b ?‘Y‘gf’%ﬁ')uﬁgl Qg& ngg&%&Pl C groups

i nclude, for exa piperazin
2- oxopi peri di nybyl; azepi nyl, pyrrol i dinyl, imdazolyl, pyridyl, pyrazinyl,
pyrimdinyl, pyri da2| nyl

D P88 HodhaSe P FH RGFRR o bl S T LSO
benzof ur ianyl ] ali@@dyaemhyleduydumtédw@mapehml Iphgfiyl(submnam)albﬂmlkyﬂ@]ﬁ, suI fOX| de,

i soqui nolin a '

het gr ocycl ¢ Stlﬁ‘éf Sﬁé@ﬂyﬁkﬁ%&l é@%ﬁﬁ“@%a‘bﬂ@ eagmrpg ?};C?’I%pl%:él just defined
Ea?/l ng one to il@ﬂlﬁyrlaylbﬂlylmbmyltﬁxbﬂﬂllﬁbﬁllgﬂfuﬁanprﬁﬂ(ﬁél)@emd,p whi ch |k n?:I udes

al ogen, St i

SUbS?I t ut ed c @SZW"”‘egP&eé'alyliﬁxe"gbB@’tﬁ"’t’le# ng ll'gjenypql 5.?6%%}1 ysubstl t ut ed
al kynyl , al koxw,cloalwbstsuﬂsmtm ;m;belndmyl pxawrgdirmkyqbstsulb@pupmﬁﬂy&i aryl oxy,

al kyl oxy, substitute k I , t car bonyl ,

al kyl car boxy, 'am no, substituted
al kyl am nojs ar phenflj mbstmmedsplbsyl; ztlml“@dRaaargdlsnlbmmted'ﬁheleﬂﬂm substituted

cycl oal kyl" is used \%ﬁ %ropgothgei%%{l R&r@n&%ﬁ’ﬂgd@ od nrl ng havi ng nore

than 3 carbon- at ons" or s rin fromone to five
substituents sel ectieds dlkdsubdieuagrahyh cyrdmﬁ:bbsubﬁtguted CW&JIaB”@lePFHZﬂN OH, N2,
substituted benzyl, alkylOH, substituted alkylOH, alkylSRs, or substituted alkylSRs;
Rg is alkyl, substituted alkyl, benzyl, or substituted benzyl,
20 or Ry and Ry may be jgined to form a ring;
" Rs is selected frox'ﬁ the group consisting of hydrogen, lower alkyl, substituted

lower alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, CHzcycloalkyl,

3 substituted CHacycloalkyl, benzyl, substituted benzyl, and CH2CH2QRs;
Qis O, NHor §;
25 Ry is lower alkyl, substituted lower alkyl, phenyl, or substituted phenyl;

Rs is selected from the group consisting of hydrogen, halogen and CF3;

T is selected from the group consisting of

OH 1%
AT AL T
R1 s H , and OH



am no, al kyl, substituted al kyl, alkenyl, substituted al kenyl, al kynyl,
al koxy, aryloxy, 15 substituted al kyl oxy, al kyl carbonyl, al kyl carboxy,

al kyl am no, substituted al kylam no, arylthio, heterocycllc sub%@ t ut ed
het erocyclic, am noal kyl, and substituted am noal kyl . Wheﬂé Ju
"substituted al kyl cycl oal kyl", "substituted al kyl OBn", "substltuted
aIkyIpyridypmvn‘§U%Ztituted al kyl furanyl ™, "substituted alPKJIUSNHRTTS, 20
"substituted al kyl OH', and "substituted al kyl SR8" are recited, the
substitution may occur at the alkyl group or on the correspondi ng base
conpound. As used in the definition of the R4 group, an N-substituted

pi peridi nyl group eflned as are the substituted heterocxclic

groups. Anmong parti L@IXH‘? affé%qu%fﬂ?"élyéﬂ%?tjlf’t"U‘e‘H%%méﬁ'é"“NS%{'BIQWL R-aryl -
N-acyl -, and N-and Konyl piperidinyl 25 groups. One particularly suitable

N-acyl - pi peri di nyl oup t - but yl oxycar bon %B er|, | ne.
However, - ot her suit Pgsglﬁ%gd%qrmgﬁ UE& S'Eﬂé‘atoéédiﬂ F’H’Z—:’ﬁfqgg H}F one of
skill in the arbrov’m&xamﬂdrmstoaémeaﬁdszmagaebere| ntorefer to the OR
group, where_,R is al ﬁltltuted alkyl. The term ™aryl oxy"” is used

I ub
herein to refer to t)% E??tﬁdr%% e\&fr?éP§°“5‘§‘6‘gRrpsSa§QHa“SII‘JRsUbst| tuted aryl.
The ItErlm " al kylb car batyls'seleSedusadlthb gloap EbnklﬂinEQfﬁ)fdrdfr@n Ué\Ger RED, @’gﬂuﬁted where R
is alkyl or su t|t term i S use ereinto
refer to the | e@?%ﬁ%enﬂlﬁ@l@"ﬁg Qer&P’lkS’}'Ie" ay’gﬁ‘%??tﬁ%ﬂ’%’ylal kyl. The term6
1 3 JUN 2005 WO 02/ 053a%:a tRIEwhEISE dofp3ibhl ﬂﬁl’hflaﬁbkmlo dhihiQtriers, @t &t h
secondary and tert&qhé/c argpcnn S V\/netrelg t he Cﬁg y substituted al Kyl
groups, cont ai nPRGCISHEE CERERMUELF BO% SRR Wﬁl ch may be either sane or
di fferent and the pditetponi ofairtaeimhmmﬁthelvsxmztmﬂetmctyblﬁxgmtathesoz'g%epterm
"hal ogen" refers erm."rin e.g.,

or 1. 5.The, t
when R3 and R4 ffay OP? g?%tlgn pf ﬁﬁ%”ﬁema‘feﬂ%‘; %oiwﬁ‘(ﬁrdﬂg%e e%?‘f{)e:?@é’ﬁ’i“&enétruct ure,
a bridged cycl ot}&tnngqstalttamed tnttle S(Dh&_,eanpab/rsd@ ahibdf-atdie Howeldt) thS find gy t ype of

ring structure ar The conpounds of the present
i nvention can blg ﬁtgaéﬁ tw ﬁ‘ To??ﬁh&e@%{?’f’ﬁ derived from pharmaceutically

or physiologically a"ﬂ*reephnahlnds efubedsveationhAgesntail bese nidle aghinetricratbudle, but
a0 0L L b e R OLRRALES ol A LS =1 O
mal oni c, centers and may thus give rise to optical isomers and diastereomers. While shown
without respect to stereochemistry in Formula (1), when the compounds of Formula
(I) contain one or more chiral centers, at least one of the chiral centers is of S-
stereochemistry. Most preferably, the carbon atom to which N, T, R; and R, are
20  attached is of S-stereochemisgy. Thus, the invention includes such optical isomers
and disastereomers; as well as the racemic and resolved, enantiomerically pure
stereoisomers; as well as other mixtures of the R and S stereoisomers, and
- pharmaceutically accebtable salts, hydrates, and prodrugs thereof.
The term “alkyl” is used herein to refer to both straight- and branched-chain
25  saturated aliphatic hydrocarbon groups having one to ten carbon atoms, preferably
one to eight carbon atoms and, most preferably, one to six carbon atoms; as used
herein, the term “lower alkyl” refers to straight- and branched-chain saturated
aliphatic hydrocarbon groups having one to six carbon atoms; “alkenyl” is intended
to include both straight- and branched-chain alkyl group with at least one carbon-
30 carbon double bond and two to eight carbon atoms, preferably two to six carbon
atoms; “alkynyl” group is intended to cover both straight- and branched-chain alkyl



mandelic, mallic, hydrochloric, hydrobrom c, phosphoric, nitric, sulfuric,
nmet hanesul foni c, toluenesulfonic and simlarly known acceptabl e acids, and
m xtures thereof. Qther salts include salts with alkali nmetals or alkaline
earth netals, such as 15 sodium (e.g., sodium hydroxide), pit@s'? (e.0.,
pot assi um h dr oXi de) cal ciumor nagnesium These salts, 1 s ot her
conpounds (# O p{es7 Fﬁventl on may be in the formof esters, PEH¥PHdYR2s and

ot her conventional "pro-drug" forms, which, when adm ni stered in such
form convert to the active. noiety in vi vo. In a currently 20 preferred
enbodi nent, the prpdrugs are esters See e.g., B Testa and J. Cal dwel |,

" Prodrugs ReV| sited: . The "Ad Hoc" oach as a Conpl enrent to Ligand

Desi gn", Medi c$'AHS “Fi@é‘é'ﬁ?séﬁ"eﬁém%\ﬁg 0 ‘8(”3?"'2“3@“?&” eigft crbPBRIPMA | ey & Sons
(1996). | n one pafkeiablulvatd sk chewinhaiilse enmbodi ment, the conpounds of Fornul a

(I') are thiophenesylfonani ore desir I ., 5-hal o "

t hi ophenesul f onani ngQ, gﬁfé‘f”w%?g‘ygoﬁ?bﬁ%\'ﬂﬁeg a]?%“yﬁaar‘a f‘ﬁ’ﬁ%ﬁ%ﬂgnyl

s_ult1;1 onani dets }[Nir'fefkr wduryammbm ah@ alkiigl @ﬂﬁde@h@bﬁ@fngaroﬂfdnmmregl coholbl. TEus, -
Wi respec 0 conpound. e esi y has a
structure i whil ﬁmi?“fséel%tgcwqrg nF "@Qg'@ algge, Sélgoggﬁ\‘b@@mo éﬁ' Zis C
'(vgl’ CRéO) aBF Eelt‘éioc@bllcf ﬁ.ib&mnté@ary§s@Ettt@@dﬂ%@bréc@cl@zalﬂfxy sosstitufddaplagy e E;i ng.
IELE) Ses ko) intSab st ot Sy ko S by £
ﬁ OIZ is C R6 I'Ehe@e ﬁaktm@eﬁ,ma@méauaﬂihéd&oﬁ(ﬁnbblaaa?an Mﬁﬁlﬁeﬁl oaﬂH}anarR g "
ydrogen, is . eochem stry, an is

In prelinm nary %’8‘?pepefﬂ}‘ﬂegd ‘giéékéﬁ‘a?hr‘{‘e{}%/?i’s&‘“éﬁ%&Si"‘h'e\?'i‘%“? PP 02/ 057252 1 3
JUN 2005 POI/ USO1/ 488 #om Captp dsunetcheedn tb nefareo starmyaucewniaac/s@stha,avhxﬂound to
have unexpect edl%( ood gE)et a- hi bi t

Rt

cases, better |at5yn Han %rorﬁ%t%%%fgm%fc rmﬁsoﬁﬁ%log ’E‘H‘ \T/‘er ngiuc{hher
het er ocycl es ( eatgr.ast ohe panef, thaMuasrdeor Knked rifgs. fori-:b\ﬂewemugmdmmaus syskenc 0 rrpou nds
of Formla (1) M adtpalil ol B PSR ISR BE LD © T
furansul f onam deSahydmnwﬁhchphénmsh@l add/indané€C, Y | s C, and Zis C. In one
Bre turt hor Pshar act ot S8 B9 IES By eels R S <Braa et e 518 br | mar
al cohol . Thus, wbsthuanssfpecthe gerumenlndnhahalc(olex), CN, OH, NOsemimypbinds T i s
ORI, 0 SR, TR BTSSR it o | o
alkylcarboxy atkylamino, and ary!thlo.
The term “substituted benzyl” refers to a benzyl group, having substituted on
20 the benzene ring, one to fivesubstituents from the group including halogen, CN, OH,
NO,, amino, alkyl, cyclaalkyl, alkenyl, alkynyl, atkoxy, aryloxy, substituted alkyloxy,
alkylcarbonyl, alkylcarboxy, alkylamino, and arylthio.
3- The term “heterocyclic” is used herein to describe a stable 4- to 7-membered
monocyclic or a stable multicyclic heterocyclic ring which is saturated, partially
25  unsaturated, or unsaturated, and which consists of carbon atoms and from one to four
heteroatoms selected from the group including N, O, and S atoms. The N and S
atoms may be oxidized. The heterocyclic ring also includes any multicyclic ring in
which any of above defined heterocyclic rings is fused to an aryl ring. The
heterocyclic ring may be attached at any heteroatom or carbon atom provided the
30  resultant structure is chemically stable. Such heterocyclic groups include, for
example, tetrahydrofuran, piperidinyl, piperazinyl, 2-oxopiperidinyl, azepinyl,
pyrrolidinyl, imidazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl,



In still another enbodi ment, the conpounds of Formula (l) are characterized
by being sul fonam des of Fornula (1), which have 0-branches in the side
chain of the primary alcohol group. Thus, with respect to Fornula (1), in

these conpounds T is C(OH RLR2, Rl and R2 are hydrogen, R3 |s 2305
| ower al kyl ofo &nipsstereochem stry, and RS is H These and he ot
conpounds of the invention can be prepared follow ng the FQH\%JQ/“”’

illustrated below. Synthesis 20 The conpounds of the present i nvention can
be prepared in a nunber of ways well known to one skilled in the art of
organi ¢ synthesis. The conpounds of the present i nventi on can be prepared

using the met hodgogesIGr hlgppqom@ %OQE ngl%lnﬁ th\g%ngj ﬁ“&ﬁmt | c nmet hods known

in the synthetic organic arts’or v e CITet by one
skilled in the abinzothisad, th@@ﬁwhalmyy thlwmmehbén@foweleﬁxogramDMySym hesis, 25

"Selectivity, St feamggyot;gblg;gnl ciency in Modem Organic Chem stry", ed., I.
Fl em ng, Perganon Press, New York (1991); Conprehensive Organic Chem stry,
"The Synthesis and R dermg ﬁebsemteé)hgtamxphcfomamsm to debcribk. the heSrangdar d,

Per ganon Press, JuEiQre/ﬁP(éarHﬁwﬁé%x?e%)four SR Aﬁ? Jtses‘! 1B ?rﬁrqgh 04}81', ?‘53 15?Llf,deﬁre not

limted to, those outlined
consi sts of reachdeggndsN é)HZNQn %ao @diﬁblsublsmuwalhyl tynloaliprubpititet e sul f onyl

halide in the pr@w,anzgf Qien?l gﬁﬁuéygme F&ﬁ‘%ﬁfﬁ%‘%} ﬁlf%qgg&y_[%ﬁ)ox and in a

sui t abl e sol vent npounds Gunds where 8
1 3 JUN 2005 WO ?%‘5‘?%50\@@19)9@wtwsmeam\mmm autstitwedbiglery, oxi dati on

of the N sul f onyitiypiakyea lysuaLtme@mbvrwrbn@ogrmem&g*suﬁshm{dgaﬁﬁ BB (PCO) or

under \Mp(? %Eil‘ ns then affords the rrespon whi ch can
be react ed YA Gubstire iy lapmagy xylthig eor e-lbﬂltulsd amlthior gani ¢ radi cal and

X is a halogen) to aﬁmerdﬂmt“hfbsm@ﬁ@eﬁ%}bﬁhs%me? Nto%s&bg}a)&r%r{abéggd
di ast ereoners whi, crle an be parat ed by h 31 per or mance

chr omat ogr aphy (MB8Yng SE’FF'eI 3 sarbongrerasyehiah forny 4 stablRa®eend @Nemfmm one
to five substituents selected from the group consisting of halogen, CN, OH, NO,,

amino, alkyl, substituted alkyl, alkeny!, substituted alkenyl, alkynyl, alkoxy, aryloxy,
15 substituted alkyloxy, alkylcarbonyl, alkylcarboxy, alkylamino, substituted
alkylamino, arylthio, heterocyclic, substituted heterocyclic, aminoalkyl, and
substituted aminoalkyl.
Where the terms “substituted alkylcycloalkyl”, “substituted alkylOBn”,
“substituted alkylpyridyl”, “substituted alkylfuranyl”, “substituted alkyl NHR,”,
20 “substituted alkylOH", and “substituted alkylSRs” are recited, the substitution may
occur at the alky! group or on the corresponding base compound.
As used in the definition of the R4 group, an N-substituted piperidinyl group
» may be defined as are the substituted heterocyclic groups. Among particularly
desirable substituents are N-alkyl-, N-aryl-, N-acyl-, and N-sulfonyl piperidinyl
25 groups. One particularly suitable N-acyl-piperidinyl group is N-t—butyloxycarbonyl
(BOC)-piperidine. However, other suitable substituents can be readily identified by
one of skill in the art.
The term “alkoxy” is used herein to refer to the OR group, where R is alkyl or
substituted alkyl. The term “aryloxy” is used herein to refer to the OR group, where
30  Risaryl or substituted aryl. The term “alkylcarbonyl” is used herein to refer to the
RCO group, where R is alky! or substituted alkyl. The term “alkylcarboxy” is used
herein to refer to the COOR group, where R is alkyl or substituted alkyl. The term



z when in Ill, R=RR=H V IV A second nethod of preparation invol ves
reaction of an a-amno acid or ester | X wth the appropriate sul fonyl
halide in the presence of a base such as triethylamne and in a suitable

solvent to afford compounds of Fornula X (Schene 2). The 101'1 t rrﬁﬂ"ilate
N-sul fonyl acid X (Rx=H) can be converted to the correspondi gﬁ‘{g{r ry
al cohol VI | WQBRH®EH) utilizing standard met hodol ogy suchp@susdiAbi¥, B2H6
or cyanuric chloride/NaBH4. The internediate N-sul fonyl ester X (Rx=al kyl,
Bn) can al so be reduced to the corresponding primary al cohol VIl (RL=R2=H)
utilizing standard net hodol ogy such as Li AlH4. Alternatively, the

I nternmedi ate N 15 sul Lopyl ester X (Rx=al kyl, Bn) can be converted to the
al dehyde |V wi t h2Bngaiy!” refaryfq bpth seqondary anddertiand pmines Wheseih fhorliil est er X
(Rx=al kyl, Bn) caitikednBardeshs ohidi i f Lignardud sagent to
afford the terti argﬁa{]{.\fgoﬁfﬁ stq)l I I0 vh\nnﬁg\ O%%Q%?l &%ot%ea%rﬁnasﬁi\}'glf @,a)ﬁ?eoerlt% erti ary
al cohol s |11 wi tHRE"T Hoet ghihe pointref attachmend isrondluyitnatiemgto®. 1 3 JUN 2005 WD
02/ 057252 PCT/ USO1/ A8RAbrmY¥iaRE&l révgis deci( SEP éghem%‘ 10) of the N-sul fonyl
aci d can be Rr epar ed_and subsequent|y redcted with RIMgyX and R2MgX. For
conpounds of >f or mul aTB TEPRBE) strushire, Rav whearR: a8y Rnmey foem eemg strucatre, t he

a-amino acid cardehmes 4 hendeydlie stnﬁﬂﬁé]taib%@ﬂ%}(c@@ﬂm@ﬁreoﬁd%s%ﬁ?){cgoysftrﬁ&tﬁﬁ ard

e 0 P L R g b Snre T
l1--cl U Y_ The compounds of the present invention can be used in the form of salts
derived from pharmaceutically or physiologically acceptable acids or bases. These
10 salts include, but are not limited to, the following salts with organic and inorganic
acids such as acetic, lactic, citric, tartaric, succinic, fumaric, maleic, malonic,
mandelic, mallic, hydrochloric, hydrobromic, phosphoric, nitric, sulfuric,
methanesulfonic, toluenesulfonic and similarly known acceptable acids, and mixtures
thereof. Other salts include salts with atkali metals or alkaline earth melals, such as
15 sodium (e.g., sodium hydroxide), potassium (e.g., potassium hydroxide), calcium or
magnesium.

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

20  preferred embodiment, the prodrugs are esters. See, e.g., B. Testa and J. Caldwell,
“Prodrugs Revisited: Tﬁ‘e “Ad Hoc” Approach as a Complement to Ligand Design”,
Medicinal Research Reviews, 16(3):233-241, ed., John Wiley & Sons (1996).

. In one particularly desirable embodiment, the compounds of Formula (I) are
thiophenesulfonamides, and more desira_bly, 5-halo thiophenesulfonamides, and most

25 desirably, S-halo thiophene sulfonamides with B-bfanches in the side chain of a
primary alcohol. Thus, with respect to Formula (1), the compound of the invention
desirably has a structure in which X is $, W is C (or CRI(;), Y is C (or CRyp) and Z is
C (or CRyp), and the sulfonamide is attached to C2 of the thiophene ring. More
desirably, X is S, W is C (or CRyo), Y is C (or CRyg), Z is C (or CRy) and Rgis a

30 halogen. Most desirably, Xis S, Xis C, Wis C, Y is C,Zis C, Rgis a halogen, and
T is C(OH)R|R;, where R and R, are hydrogen, Rj is H, Ry is a lower alkyl of S-

stereochemistry, and R is H.  In preliminary screening assays in vitro and in vivo,



Oazll Sr TEA R Rx=H or alkyl, Bn RIMJX (R1-R2) Rx= al kyl, Bn ~' 11 |
UKX 1 OX LIiAIH4 4 or for Rx=H, B,H6 Rx=H or alkyl, Bn 1In a variation of
the second nmethod to prepare the primary al cohols, an a-am no acid or
ester (or N-protected derivative thereof) VI is first converted to the
corresponding primary 2-am noal cohol VIl (using the net hodlod o) &K 1ined

I n the prewousosifs2par agraph), which is subsequently, afterTdgprasecti on
(if necessary), reacted with the appropriate sulfonyl halide (Scheme 3) to
af ford compounds of Fornula VIII. For preparation of conpounds derived
fromunnatural a-am no acids containing beta branching in the amno acid
side chain, a nethod of preparation based on the work of Huby (Tet. Lett.
38: 5135-5138 (cbBPd)dsiobthesststrudneds hiave beeh @smrd 4o halbBusexperteids good beths 15

formation of the a.B-unsaturated am de Xl | of the. % ns chi raé uxi i ary
froman a, ‘R R gc{lct?'rngibgﬂyﬁﬁﬁw&y )ﬁ"g iiind 59\7:53%%”38‘?1"]’ 45 OmRes n of an
or ganocupr at e, Fobfiulz8) Bulih@ &b hErooyldd e/ SAraRCvhelB(XLis OF Hthwvev eragbemg of t he
resul ting enol agt g aoni Oﬂnacél If%"oWiuih )NBS di s Lﬁcgmant %f tsh o %om' de XV
with azide ani oo BPOOHMELT By et AEHLAT BF AranFassalr WER)) 1o
afford XV, ol owedobsrampiyintanahertembbddimend; thercampoahdsali Bormaed Nsuds equent
sulfonylation t@. aftoldalis Sifhgel CURLITs &ha 2hc SIS Arlculalf OUTN 4
desirable embodiment, the furansulfonamides of Formula (1) are further characterized
by B-branches in the side chain of a primary alcohol. Thus, with respect to Formula
(I), in these compounds T is C(OH)RR,, in which R; and R; are hydrogen, R is H,
10 Ryis alower alkyl of S-stereochemistry, Rs is H and Ry is halogen.
In still another embodiment, the compounds of Formula (I) are characterized
by being sulfonamides of Formula (I), which have B-branches in the side chain of the
primary alcohol group. Thus, with respect to Formula (1), in these compounds T is
C(OH)R|Rz, R; and R; are hydrogen, R; is H, Ry is a lower alkyl of S-
" 15 stereochemistry, and Ry is H.
These ar3d the other compounds of the invention can be prepared following the

Schemes illustrated below.

Synthesis
20 The compounds of thg present invention can be prepared in a number of ways
well known to one skilled in the art of organic synthesis. The compounds of the
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. (See, generally, Comprehensive Organic Synthesis,
25  “Selectivity, Strategy & Efficiency in Modemn 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.
30 A first method of preparation consists of reaction of a 2-aminoalcohol Il with
the appropriate sulfonyl halide in the presence of a base such as triethylami'ne (TEA)

and in a suitable solvent to afford compounds of Formula IIl. For cohpounds where



for Rx=H or alkyl, Bn Schene 3 P= Hor protecting group ORx ' R3 V1 4 .
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Rz and R, are hydrogen, oxidation of the N-sulfony! primary alcohol with pyridinium

chlorochromate (PCC) or under Swern conditions then affords the corresponding

. aldehyde I'V which can be reacted with Grignard reagents (RMgX, where R is an

organic radical and X is a halogen) to afford the secondary alcohols V as a mixture of

diastereomers which can be separated by high performance liquid chromatography
(HPLC) (Scheme 1).

Scheme 1
y ﬁ
—
Z
Cl
ort /< —s 0 Rs OH
Ry Ry Y/W Iol o ” ,‘ R,
H,N R 3 /< \‘\‘ Sl/r\ R
1 Ro W .
Ry R, TEA .\'/ i R Ry
i m
PCC or Swem ' when in I, R)=R,=H
' o R M i . 0 Rs 0
=z ]\ R,MgX Y~z | 1
/4 W S/N —— /( W\ S/
W 1t
Ry ALY R, ) R \W H
° N l') R p, s < g R g,
v ? v

- A second method of pi‘eparation involves reaction of an a-amino acid or ester
IX with the appropriate sulfonyl halide in the presence of a base_ such as triethylamine
and in a suitable solveht 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 (R,=R;=H) utilizing standard methodology such as LiAlH,,
BaH; or cyanuric chloride/NaBH,. The intermediate N-sulfonyl ester X (Rx=alkyl,
Bn) can also be reduced to the corresponding primary alcohol VIII (R;=R,=H)
utilizing standard methodology such as LiAlH,. Alternatively, the intermediate N-
sulfonyl ester X (Rx=alkyl, Bn) can be converted to the aldehyde IV with DiBAL.
Finally, the intermediate N-sulfonyl ester X (Rx=alkyl, Bn) can be reacted with 2
equivalents of Grignard reégent to afford the tertiary alcohols 111 with Ri=Ra..
Alternatively, for tertiary alcohols 1II with R; not equal to R,, the corresponding

0

XV 3. CuBr, DVB, Rylvgxrl.% GEBE .



X1V 11 13 JUN 2005 WD 02/ 057252 PCT/ US01/ 48375 For the preparation of
N-al kyl ated sul fonam des VIII (R5=al kyl etc.), the sulfonam de ester
can be N-al kylated by either treatnent with a suitable base such as
pot assi um carbonate foll owed by the al kyl ating agent R5X or bh3 el 25 ng

M t sunobu conditions (R50H DEAD, TPP). LiBH4 reduction of the N-alkylated 5
sul f onam deV@8¥ey28f f ords t he N-al kyl ated sul f onam de i n PREUSPI/HARTY

al cohol series VIII (Scheme 5). These primary alcohols VIII can be
converted to the secondary alcohols V or aldehyde IV series by chem stry
that has been outlined above. Alternatively, the N al kyl ated sul f onam de
esters, or their corresponding Weinreb am des, can be treated with

Gi gnard reagentsinted agfidedsas SchrmeN-Oxpidtiyd Misebnylecidican e prépaedtatdol s |11 .
Schene 5 Rx= al - / DEADr r PP 2.
Li BH4 When t he géteg}:%@{l(%?ge%(ﬂt}gléﬂ%{%rg R?ﬁ%&ﬁ?@%gﬁa%a@égmort ewabove

al cohol s i s thiBpfBhéat havean asynmeispesnttr aighesubmip ecid earbemthesare X may be

obt ai ned by oxi i 1 by [\ MCPBA ( Schene
6). Schene 6 15&%}10%r%§%§b&ﬁﬂ%‘l %Bﬁ%‘e&g@%ﬁm? gt}c;%%{lﬁésg S onam des
derived fron urmeryyialhgation ofzsalisrforaied otith Ivariowt cHitaktessest he Bucherer nodi fi cation

XVI |

of the Strecker a-agjno,acid synthesis (Scheme 7). In thci)s route, an
al dehyde XX i s react ed Wth cyani de anion 12y1 3 ﬂUN,‘SZOOS
N
A TSN,
S S R,
v
DiBAL ] Rx= alkyl, Bn
[o]
Y-\z l
o /< -—\'\T——IS/CI o R &
R¢ A I Yz I |
HN X 0 j i LN
ORx " » W ORx
R g, TEA ) x” lcl> R7 gy
Rx=H or alkyl, Bn X
1X '
_ R;MgX (R"RV LiAIH, | or for Rx=H,
: Rx= alkyl, Bn Rx=H or alkyl, Bn § 26
OH R OH
Y07 c|> s Ry Yz ﬁ r!:’ H
/< \{ S/N /< \‘\‘ s/
R W R R W H
) - g R, Ry l ¢ x” g R R,
1 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 cor_responding
primary 2-aminoalcohol VII (using the methodology outlined in the previous
10  paragraph), which is subsequently, after deprotection (if necessary), reacted with the
appropriate sulfonyl halide (Scheme 3) to afford compounds of Formula VIIL For
preparation of compounds derived from unnatural a-amino acids containing beta
branching in the amino acid side chain, a method of preparation based on the work of
Hruby (Zet. Letr. 38: 5135-5138 (1997)) is outlined in Scheme 4. This route entails

15  formation of the a,B-unsaturated amide XII of the Evans chiral auxiliary from an

a, B-unsaturated acid XI, followed by conjugate addition of an organocuprate,

10



WO 02/ 057252 2. NaOH and ammoni um car bonate to afford the hydantoin XX,

which is hydrolyzed to the a-

reduced to XXl II

Formula XXIV. Schene 7 XX XX

XXVI

D-seri ne
XXVI
TEA BuLi XX VI I
5
r

and sul fonylated to afford

a route has b
In this route,

OH

amno acid XXlI.

Rb a 4. Hetaryl SO2Cl
5 For sul fonam des derived from 2-am noal cohols containing an N or O
het er oat om i wa épssisde chain,
(Schene 8).

This conmpound is then
the desired conpbdinds 2305
PCT/ USOL/ 48375 a a XXI

een devi sed st ar PCHYSP 8475

D-serine XXV is first sulfonylated to
and Schenme 8 H2N OH XXV HN- S- Hct aryl

11 0-10 Y_.Z3l-CO R6 X 10

trapping of the resulting enolate anion XIII with NBS, displacement of the bromide
XTIV with azide anion (provided by tetramethylguanidinium azide (TMGA)) to afford

XV, followed by reduction to the 2-amino alcohol and subsequent sulfonylation to

afford the target compound XVI

In Schemes 1 through 4, Rsis H.

Scheme 3
4 -
p OH H
‘I’ 9 1. LiAlH, HTL
HN for Rx=H or alkyl, Bn H
ORx —_— Rq Ry
R, R, or for Rx=H
cyanuric CI/NaBH, VII
Vi or ByHg v o
P=H or protecting group 2. Deprotect /( Z g/q
3. TEA RN 8
o R OH
Yoz I’ H

Scheme 4 v Ra
) i Rb
. Ra RCIS
7 9 Br,DMS, RyMgX Q
P 1. tBuCOCIVTEA )l\ 3. CuB,DMS, RpMg? | /lk
—— N
o OH

2 jk
y
I\N

Ph

S
=

6. LAH

7. Hetary1SO.Cl

Xvi

5. TMGA
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Vv



RINH2 N a( CAc BH } 3 H HOAc H2ZN XXI'II OH RcMgX ORc Y-7 HN R6,11 X0 XXVn
COOH 13 1 3 JUN 2005 WD 02/057252 PCT/ USO1 /48375 subsequently converted
to the ketone XXVI1, which is reductively am nated to the tar?gt @)?@ unds
of Formula XXVII I For sul fonani des derived from 2-aninoal cohof & ¥
secondary al gi@lgs,3gries with Rl=H and R2=CF3 (conpound XXI)_p a rret hod of
preparation has been  devised that is outlined in Scheme 9 éHSP ¥rom

t he al dehyde IV (prepared as in Schenme 1). Schene 9 IV A

For the preparation of N-alkylated sulfonamides VIII (Rs=alkyl etc.), the
sulfonamide ester XVII can be N-alkylated by either treatment with a suitable base
such as potassium carbonate followed by the alkylating agent RsX or by employing
Mitsunobu conditions (RsOH/DEAD, TPP). LiBH, reduction of the N-alkylated

5  sulfonamide ester affords the N-alkylated sulfonamide in the primary alcohol series
VIII (Scheme 5). These primary alcohols VIII can be converted to 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 tertiary

10 alcohols IIL.

Scheme 5
" 0

Yz |(|) N —y 0 [

/ |‘|| s/ 1. BﬂSC/Rsx / l Q/N
T, o AN g

X o K Ry o x7 0 R g

: OH/DEAD/TPP
Rx= alkyl-or Bn 2.5L'LBH4 ;
Xvi .

When the heterocycle attached to the sulfonamide in the above alcohols is thiophene,
the corresponding sulfone derjvative XIX may be obtained by oxidation of the

thiophene compound XVIII with MCPBA (Scheme 6).

Scheme 6
3
o R oH R o R OH
am [ ?  McPpa & Ra
\ 8 —— / —_—s
[ R ) I Ry
S o) 4 Ry o R R,
XVIi XX

15
An alternate preparation of sulfonamides derived from unnatural 2-
aminoalcohols utilizes the Bucherer modification of the Strecker a-amino acid

synthesis (Scheme 7). In this route, an aldehyde XX is reacted with cyanide anion

12



Ry 1 TMSCF /CsF Oor TBAF 3 /Y-Z -N- HIl. R~XWO0 R4 a XXI X CF3 As has
been nentioned in the section concerning Schene 1, the preparation of 10
sul f onam des derived from 2-am noal cohols in the secondary a,l3:(32ﬂlzuﬁri es V
results in the formation of a diastereoneric mxture. An alternate et hod
of preparation of these conpounds that results in the production of a pure
di ast ereon¥p opgs7eirt | i ned in Schenme 10 for conpounds der PCEBHSOVEATS

L-isol eucine. This method, which utilizes chenmistry previously enployed by
Roux (Tetrahedron 50: 5345-5360 (1994)), 15 consists of addition of
Gignard reagents to the Weinreb am de XXX (derived from the requisite
(x-amno acid) followed by stereospecific reduction of the ketone XXXI to
afford a si ngl sddimasdinbmecanmiae t\affordthebidedtoid->ail wiochails budiayze}xodhe o-

De i fthi d fol | owed Lon wi hl ori d
af for de the. pufinriereReanierarenl Form e TERANER i a0 T 2

XXXI11. 20 OH thd désir8d dddipo O of WaInPy X252 Schene 10 PCT/ USOI /48375 BOC
NaBF14 H | BOC--~N | NOwe
Scheme 7

o

Rb Rb
1.NaCN/(NH, ),CO;3 Q Rb 2. NaOH
H R
——————™ HO 8
\")\RB H\)‘Y‘\ Ra
0 HaN
N

o) XX
XX X1 3. LiAlHy 1
Rb
Rb 4. HetarylSO,CI
R HO Ra
HO% a
HN—S—Hetaryl H;N
XXl
X1V
5 - For sulfonamides derived from 2-aminoalcohols containing an N or O

heteroatom in the side chain, a route has been devised starting from D-serine

(Scheme 8). In this route, D-serine XXV is first sulfonylated to XXVI and

Scheme 8
¥
1
Y\Z
COzH /< \\‘ ”/C' OO;H
a HoN © [ —Ls—HN
TEA Rs | H
OH H X OH
XXVI
XXV
BulLi l R MgX
NHRd Re
Re \CO
0 RNH o H
— g NelNO2 Youe
/Y % ”---HN ’ / Z‘ !—-—-HN
R " |S| n Na(OAchBH g Nl H

8 % 5 OH HOAc x~ 0 OH

XXvig XXva

13



PuMpX H OH BOC ---NV R Y-Z RB ,WX XXXl II 0 SC XWO0 XXXI'l Wen the
het erocycl e attached to the sulfonanlde in the above al cohols is

t hi ophene, the correspondi ng 5-i odo and 5-fl uoro-thi ophene derivatives may
be obtained by conversation of-the 5-bronop-thi ophene deri vatfidvgyuyOgsVv
(obtained as in 5 Schene 1) to a 5-trial kyltin-thiophene internedi ate XXXV
whi ch can bgy@eemseisked to either the 5-iodo-thiophene (XXpMld01RY375
treatment with sodiumiodide and chloramne T or the 5-fluoro-thiophene
anal og (XXXVI) by treatnent.with SELECTFLUORTM (Aldrich Chem cal Co)
(Schenme 11). Sul fonam des derived from cycl ohexyl gl yci nol substituted by

al koxy and 10 am no groups at the 4 position of the cycl ohexane ring can be
prepared accor il G (v aFRb RS AGROLHALANRR TS Rl 1R b tilhi s Tout €
entails initial hydrogenation o 4-L- hydr oxyphenyl gl yci ne XXXVI |

fol l owed by sul ft@fagﬁlcamp@wdsw@mlawai the carboxylic acid with diborane
and formation of 't Nerd) AraRa@0IHRedIh KamTReicdiol W the Qtbndpiianiatie XX X i s

t hen 0-al kyl at ed usi ng sodi um hydri de an al kyl ati ng ‘agent such as an
al kyl or benzyl SH#%W%@I—HHF%R2=§F1 (wmaméxﬁglxmmw obprepaponiagPedt i ng
group by {1 eal mehisid hil IGIRRHR SRkt  Qurbld Rtk BRHaEIRRoRRIY B [ ves  of
Formul a XXXX. Alternatively, the 4-hydroxy acetonidé XXXI'X can be oxidi zed
to the 4-ketone Sth¢ehlean be reductively ami nated and deprotected to afford
the corresponding 4-am no anal ogs of Fornula XXXXI. OHOH s -1 N 1. TFA

0 2. TEA Scheme 9

OH

1. TMSCF/CsF —
Y\ﬁ /N of TBAF ° /Y z IS!
W] oF;
2.H+ X/ Ry R

3

XXIX

As has been mentioned in the section concerning Scheme 1, the preparation of
10 sulfonamides derived from 2-aminoalcohols in the secondary alcohol series V results
in the formation of a diastereomeric mixture. An alternate method of preparation of
these compounds that results in the production of a pure diastereomer is outlined in
Scheme 10 for compounds derived from L-isoleucine. This method, which utilizes
chemistry previously employgd by Roux (Tetrahedron 50: 5345-5360 (1994)),

15 consists of addition of Grignard reagents to the Weinreb amide XXX (derived from
the requisite a-amino acid) followed by stereospecific reduction of the ketone XXXI
to afford a single diastereomeric N-protected 2-amino alcohol XXXII. Deprotection
of this compound followed by reaction with sulfonyl chlorides affords the pure
diastereomeric sulfonamide secondary alcbhols of Formula XXXI1II |

20 '

14




15 1 3 JUN 2005 WD 02/057252 Schene | | OH cl OH OH xxxvu Schene 12 OH
XXXVITI 0 Y--+Z i%S--NR6 \ /-WIl x OQH2 (R3Sn)2 Pd (PPh3)4
Nal/Chloramine T 1. H2/Ra-N O ? /j 1 . S d R6 XxWO 3. B2H6 -t .|
DWVPI TsOH 7. aq HOAc R3Sn 5. PCC 6. RNH2/ Na( QAc) 3BH CH 13 JUN 2005
WO 02/057252 PCT/US01/48375
Scheme 10
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When the heterocycle attached to the sulfonamide in the above alcohols is
thiophene, the corresponding 5-iodo and 5-fluoro-thiophene derivatives may be
obtained by conversation of the 5-bromo-thiophene derivative XXXIV (obtained as in
Scheme 1) to a S-trialkyltin-thiophene intermediate XXXV which can be converted to
either the 5-iodo-thiophene (XXXVII) by treatment with sodium iodide and
chloramine T or the 5-fluoro-thiophene analog (XXXVI) by treatment with
SELECTFLUOR™ (Aldrich Chemical Co) (Scheme 11),

Sulfonamides derived from cyclohexylglycinol substituted by alkoxy and
amino groups at the 4 position of the cyclohexane ring can be prepared according to
the methods described herein (Scheme 12). This route entails initial hydrogenation of
4-L-hydroxyphenylglycine XXXVIII, followed by sulfonylation, reduction of the
carboxylic acid with diborane and formation of the N,O-acetonide XXXIX. The 4-
hydroxy acetonide XXXIX is then O-alkylated using sodium hydride and an
alkylating agent such as an alkyl or benzyl bromide. This is followed by removal of
the protecting group by treatment with aqueous acid to afford the 4-ether derivatives
of Formula XXXX. Alternatively, the 4-hydroxy acetonide XXXIX can be oxidized
to the 4-ketone which can be reductively aminated é.nd deprotected to afford the

corresponding 4-amino analogs of Formula XXXXI.

15
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Y NHR PCT/ USQO /48375 XXXVI Y OH xx= 5.NaH/ RBr 6. aq HOAc Y OR 16 1 3 JUN
2005 WD 02/057252 PCT/ USO /48375 Anot her method of preparing chirally pure
N-sul fonyl 2-anmino al cohols derived froma-amno acids is 4otjyNngg5in
Schene 13. This nethod involves construction of an Evans oxazol i done
chiral auxikhﬁ&Mﬁ%%§XIll fromXXXXIl, which is then converkggﬁaﬁsgﬂe
correspondi ng enolate and el ectrophilically aninated with g trlsy1 azide to
afford the key internmediate XXXXI'V (J. Am Chem Soc. 109: 6881- 6883
(1987)). The azide intermediate XXXXIV is then hydrolyzed to the a-azido
acid XXXXV and reduced to the chirally pure a-am no acid XXXXVI which can
be converted to tHE"Correspondi ng N-sul fonyl 2-anmino al cohol s by net hods
previ ously described above (e.g. Schene 2). 10 Schene 13 XA 'Ili Ph
XXXXIV 5. UGH | -7 HZN )DO XVI 6. H2/Pd- XXI XV Finally, chirally pure

a-am no aci ds XXXXVI, ong o, t heopossi bl e synthetic 0 Rs OH
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precursors of chiral N-sulfonyl 2-am no alcohols as nentioned above, can
al so be 15 prepared utilizing an asymmetric variant of the Strecker a-am no
acid synthesis as outlined in Schene 14 (J. Og. Chem 54:1055-1062
(1989)). 17 1 3 JUN 2005 WD 02/ 057252 Scheme 14 0 1. KCN CN 3R31,,R2wfr,i e
PCT/ US01/ 48375 A 4. HCl >003 VI X70 x Oxi mes XXXXXIV can be gerl ved from
t he correspodv@pHei72i2dehydes |V by 5 standard net hodol ogy BETHEHIEEd in
Schene 15. Schenme 15 'v NHZOHN OR3 OH ~NI1IiNTII HNO R R3 20 XX\
V 10 Methods of Use Conpounds of Formula (1) are inhibitors of beta amyloid
production. In prelimnary studies using protease specific assays,
exenpl ary conpounds of Fornula (1) have been shown to exhibit specific
i nhi bition wth respénbtheomphat dasparngtchivllypure Nrsulfony! £raminooigebolads of t he
present invention .arge.useful. for,tr 1 r pon. 15 Qf a variety
of conditions in e\%'fdg%onr‘rg'u el alcbdrsit'so@ﬁt% 1é{tsfftrry o%%dwgl\q}%#lgygﬁgb%des a
t her apeut i ¢ benefonitrucSorcdf aa Ematistok aoBddnea chirati@xiliery@OOCalER oo ¥XXXYL whisk hy
E:'eA\E))e br ﬁle r eg{r%/ la?;/lg thaerqgén%g%ﬂx ’lhe%%?r%s%%a‘fng%qyllatglag& ééc?roplﬁlligan)eﬁlﬁﬁgteé withsease

5  trisyl azide to afford the key intermediate XXXXIV (J. Am. Chem. Soc. 109: 6881-

6883 (1987)). The azide intermediate XXXXIV is then hyd{quzed to the a-azido acid
XXXXV and reduced to the chirally pure o-amino acid XXXXV1 which can be
converted to the corresponding N-sulfonyl 2-amino alcohols by methods previously

described above (e.g. Scheme 2).

10
Scheme 13
R o N3 R
R 1. tBUCOCITEA ): /K 3. KHMDS I )OK
—— e D . et
J/: o N o 4 Tritylazide © N o
(¢) OH 2. )k \ / \ /
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N o] T \\\
\__/ \Ph - Ph
NNXNI & XXX SOOIV
AN
Ph
5, LiOH l
HaN R N3 R
_, 1 6. Ha/Pd
0" “oH * o7 oH

XXXV XXXV

Finally, chirally pure c-amino acids XXXXVI, one of the possible synthetic
- precursors of chiral N-sulfonyl 2-amino alcohols as mentioned above, can also be
15  prepared utilizing an asymmetric variant of the Strecker a-amino acid synthesis as
outlined in Scheme 14 (J. Org. Chem. 54:1055-1062 (1989)).
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cerebral henorrhage with anyl oidosis of the Dutch type, inclusion body
nyositis, Down's syndrone, anpng others. 20 In addition, the conpounds of
Formula (1) may be utilized in generating reagents useful 8 i@gq@%is of
conditions associated with abnormal |evels of beta 18 WO 02/ @72 JUN
2005 PCT/ 1/ 48375 anyl oi d. For exanple, the conpounds of For (1) may
be used to SEH@?EF@ anti bodi es, which woul d be useful inP§T @@WW@?? of

di agnosti c assays. Methods for generating nonoclonal, polyclonal,

reconbi nant, and synthetic antibodies or fragnments thereof, are mell known
to those of skill in the art. (See, e.g., E. Mark and 5 Padlin,

"Humani zati on of Monocl onal Anti bodi es", Chapter 4, The Handbook_of
Experi mental Phar madelieoglt, Vol . 113, The P@col ogy of l\/bnocl
Antibodi es, Springer-\gerlag1(8me, 1994) . er anftdSM | st ang’ t he many
known nodifications thereofs—PEFPat ent %pprlcat“ﬁﬁ‘ﬁb PCT/ GBS/ 00392;
British Patent Appl$caﬁ|on 'qailcatiom /682188638A Anﬁt mf/\T

Sci ence, 233:747-75 86) Queen et>&k Proc. A%%g Sci . USA,
86: 10029- 10033 (198 nt ernational Patent” lPubllcatlon No. X390/ 07861
and Ri echmann et al ., hbtur@N/AEQ 323-327 (1988); Huse et al, Science,
246:1275-1281 (1988)). Alternatively, the conpounds of hRogpulp (1) may

t hensel ves be used in such diagnostic assays. Regardless of th r eagent
selected (e.g., antibody or conpound of Fornula (1)), SU|tabIe di agnostic
15 formats including, e.g., rad|0|nnunoas§8 °and enzyge- | i AR

i munosor bent assays (ELI SAs), are well t o +hese—of skiiAl in the art
and are not a limtation on this enbodlneﬁt*bW the inventiof. e beta
anyloid inhibitory activity of many of theyg@upounds of the present

i nventi on has been determ ned using the Repressor Rel ease Assay (RRA). See,
Table 20 23 below. A conpound is considered active in RRAif it leads to
at least a 1.5 fol dOximoeasedmcahmeHérazrea&ema}mtdovdeipyncmg AfehMeaiid by s

non-t oxi c. ﬁﬂdith@najl%hd eIIuI ﬁ E% free and in vivo screening nethods
to detect ihhi BinfEAmediodpiagyas ‘Fﬁ PIBULLi on are known in the art. Such
assays may include radioi nmunoassays and enzyne-|inked i mmunosor bent assay
(ELI SA), anmobng 25 others. See, e.g., P.D. Mehta, et al., Techniques in

Di agnosti c Pat hol ogyshenals. 2,.eds., Bullock et al, Acadenic Press, Boston,

pages 99-112 (1991), International Patent Publlcatlon hb '88/,22493,
Eur opean Pat ent NO\\OZGSROGQ Up Patent No.

VA \OH /< —t ”/N
R«/< P H : RN A u
X [¢)

—h
Ry Ry Ry

H

v XOOXXIY
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10 . *  Methods of Use

. Compounds of Formula (I) are inhibitors of beta amyloid production. In
preliminary studies using protease specific assays, exemplary cempounds of Formula
(I) have been shown to exhibit specific inhibition with respect to protease activity.
Thus, the compounds of the present invention are useful for treatment and prevention

15  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, among others.

20 In addition, the compounds of Formula (I) may be utilized in generating
reagents useful in diagnosis of conditions associated with abnormal levels of beta
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5,703,129 and US Patent No. 5,593,846. Selection of an appropriate in vitro
or in vivo screening assay is not a limtation of the present invention.
30 19 13 JUN 2005 WO 02/ 057252 PCT/ US01/ 48375 Phar maceuti c413 BuNngdbsat i on

The conpoundgg gftishs invention nay be administered to a s‘;ta; S any
desirabl e route, Y aki ng into consideration the specific con "fswé’#\ or whi ch

it has been selected. By subject is neant any suitable manmal, incl uding
humans, domestic 5 aninmals (e.g., canines and felines), and |ivestock,
whi ch have been recogni zed as having or at risk of having one or nore of

th dit f bl

Thus. "t he. conpou e ;e pERR Btk oRpSthest? by Tl il ey So Renkd B2, (101

prevent| on of a antlpasiéss, wofichhwavidhbeawefuhie s warietya diagrosiiti asiapm Methgls fiefed  her ei n,

 prevention’ enGomanseR RIGKE L ABLeKIRARTR: LrBicHRLERS o has been
rrs or t

10 identified a condi tron as not yet been di agnosed
with the same drdients thsofias web knavetto fosse kit h teaart. SGeepe.onE. Mhléra@éf These

conpounds mays bq;aqu,l WM& 52200 Mnml&%?mgog&" WFEPA tﬁ?bﬁna‘bgbﬁ g of

delivery, e.g I nt ravenous cut aneous nt ramuscul ar, “subl i ngual ,
intracranial, e@fpmmm’al PhanmagalogycMelal 13, Tl‘@cﬂhaﬂmacﬂwmé’lonocéwhg others. Mbst

desirably, the %{@EHE‘Q§ ringer- ‘@érﬁ%m@%}\éb\{@ﬁ?‘koﬂfeﬁin'dg\dzﬁfeupa)ﬁd%esrh‘elns &Rb%n

par ent er al route e CO 6un fornu nbi nation with

convent i onal phamm%@tl@risélwfeoéd’lcﬂ'lpétest Anphication No. ROAYGER &5YA939% British Rasendat i bl e.
Optionally, one gf, 11@Moﬁ?9$hc£twﬂI\Boﬁﬁ?l‘%@@i}%AORmﬁt@?ﬁl s&ws&&www (Psseyi xed

w th other active agents ui t abl e si of ogi c ecarr|ers may

be readily s¥l ecQuegn pial.ofyec.dfar'. é@‘ds§¢'l Ys4, B6: i¢9§9'é9(¥33 (F?ﬁﬁ) éaéﬁﬁ?ﬂ%‘a suitabl e
solid carriers ipnghufgiAIRRG, WobE0P610A8 R%rchma{m ?alswpéﬁeam?:\lﬂ?(:h may

al so act as lubricants, solubilizers, susgen I ng ag ents, fillers,

glidants, conpred288rHuse etl, Sﬁ?'??dél4§'1%?5 128 K@&Mu&hw@gﬁ}lhtheﬁ@na@mf ef or an

encapsul ating metemhLRl nla ?1}@9‘9@@%% uge@ﬁsgmdlagﬁssz,e gssiysf Réltdlesslbiheled solid,
which is in adm xture w finel d|V|ddact|ve|n redient.. In

tablets, the actr.e%e@ni%ﬁbﬁt%ieéntanﬁlb@dw%m@wdﬁ Formyladhl}, syitable Ai2g09SHC t he

necessary COl”Bf”ef%?th@mQ[l&g,ﬁ'é% , eRlicifimenbalsdR lafd enE*rﬁ)@m{kTedi ﬁzﬂﬁuxﬁﬁbﬁb&x@ﬁpaﬁ ed in
t he shape and size desire powders and t ab

ets C@Fef eri % contain up
to 99% of the ac"csff\)’é(ﬁ'—r‘u%?‘%d‘iree‘r‘i?” knsm* fo4h0se okl iy the A7t ARcarg NGt g dinifation ory o
exanpl e, starch, m§lég@5<§m@mr¢g{hgmvagme g., lactose and sucrose), dicalcium
phosphat e,
The beta amyloid inhibitory activity of many of the compounds of the present
invention has been determined using the Repressor Release Assay (RRA). See, Table
20 23 below. A compound is copsidered active in RRA if it leads to at least a 1.5 fold
1
increase In luciferase activity at 20 pM and is non-toxic.
Additionally, cellular, cell-free and in vivo screening methods to detect
3- inhibitors of beta amyloid production are known in the art. Such assays may include
radioimmunoassays and enzyme-linked immunosorbent assay (ELISA), among
25  others. See,e.g., P.D. Mehta, et al., Techniques in Diagnostic Pathology, vol. 2, eds,,
Bullock et al, Academic Press, Boston, pages 99-112 (1991), International Patent
Publication No. WO 98/22493, European Patent No. 0652009, US Patent No.
5,703,129 and US Patent No. 5,593,846. Selection of an appropriate in vitro or in
vivo screening assay is not a limitation of the present invention.

30

19



cellulose (including, e.g., mcrocrystalline cellulose, nmethyl cellulose,
sodi um 30 caroboxynet hyl cellul ose), and kaolin. Liquid carriers may be
used in preparing solutions, suspensions, enmulsions, syrups and elixirs,
The active ingredient of this invention can be dissolved or $8 YN @05057252
1 3 JUN 200%, 01/ 48375 suspended in a pharmaceutically acceptable
liquid carr?&ﬁgﬁ?h&sas wat er, anporgani C solovent, a m xt urpéT/(S’F ll.’)%t’ﬁ or
pharmaceutically acceptable oils or fat. The liquid carrier can contain

ot her suitable pharnmaceutical additives such as solubilizers, emulsifiers,
buffers, suspending agents, thickening agents, viscosity regulators, 5

stabilizers or osno-regul ators. &uitabl mples, of liquid carriers for
oral and parenteral adninist ratﬁ&hmﬁﬁe&%ﬁﬁﬁaﬁf@?‘of particul arly containing

addi tives as above Thegompelindsibiabieintettion atay besdmipisefedrtablsybjeoy b

car boxymet hyl c solution) . ..alcohols (Lnclydin nohydri c al cohol s

and pol yhydric g%skgﬁgfbgte’ giué& I,in(?og%dﬁtszlg?rgt)O“Q‘ﬁeospe‘g'h%fc}“'dﬁ'g? ?Q}%%éé‘as B oils

(e.g., fractionsdettdc Bgouhject Sinheantanpolitable @ianmat; diidluditig hunp@gdoinestid oi |, and

cosare o1} 5 Oket 0 el AT ) B AS SED LeEan Bl o o o1

carriers are usb@j’iﬂgmrstr@kiOFlgavinlgioqyd)xdndreDﬁﬂwmmp'pishiﬂoowbictﬁ owdyatioant betal

adm ni stration. , Bi'd‘?&/@islisydesi?ﬁ(w tT'hé{seﬁxe%H%hc%% M%e Ry n'tiﬁ){ d d}sé}uf{c‘»ﬁ

preparation of pharmaceutical ‘conpdésitions nmay bé includedin The

conposi tions of tregygent ﬁ%@fmf@ﬁmlon%a Bueter oinpenemt etdrinedywdmitions.gAs used

ANt oxt dant 5. e pleRRlon"gheBABGE ooy N G F o LT RRG R petS AN

phar maceut | ¢8I 18Mfisd s #taik for Hhetcoestiteons busihad ot geiibaen damiosed vthshestsicons  can

be utilized by, yf4 \\%%@Ao@yet?%éﬁ%ﬁ'—ﬁ?%lnﬁ{m d fLL.gperitoneal or subcutaneous
an al so’ be a

injection. Sterile solutions | m nrstéred i ntravenously. O al
20 adni ni stration nekhessecoippwns may briilelivened gddimdnistenap b ayi witableoroute of
Preferably the @aﬁérgﬁeéﬁ}grhl?iﬁ{ra»%ﬁ)@,%h&dtzﬁ\@ods,sin{rﬂnﬁ's%lgr gﬁ)?iﬁ@%l, {ifPanig, 9- @S
tabl ets or capsules. In such form the conposition I$ sub=drvi §ed™ ™ uni t
dose cont ai ni nePI&PriBB#T2gRA!, frsiehvrginabemong othersaMdstaesirabdy, thdicempoundhe uni t

dosage for mps Cafre DR eRAGKAYSHbFLAMBIL hArOiStal rBﬂE. ?Wp%.uf?&%tb%d powder s,

vials, anpoules, prefilled 25 'syringes or sachets containing-liquids. The
unit dosage for frmulated in combinatigriawifl Gonventionahplanmeaceyticat edstiers thatasel f, or it

can be the appr gikibRERaINEIRGALHN @Hﬁénﬁ@?&e%?ma%s&f{tﬂeo&%pomsBflﬁ}éage form
invention may be mixed with other active agents.
Suitable physiologically compatible carriers may be readily selected by one of
20  skill in the art. For example,_;uitable solid carriers include, among others, one or
more substances which r"nay also act as lubricants, solubilizers, suspending agents,
fillers, glidants, compression aids, binders or tablet-disintegrating agents or an
- encapsulating material. In powders, the carrier is a finely divided solid, which is in
admixture with the finely divided active ingredient. In tablets, the active ingredient is
25  mixed with a carrier 'having the necessary co'mpression properties in suitable
proportions and compacted in the shape and size desired. The powders and tablets
preferably contain up to 99% of the active ingredient. Suitable solid carriers include,
for example, starch, sugars (including, e.g., lactose and sucrose), dicalcium phosphate,
cellulose (including, e.g., microcrystalline cellulose, methyl celiulose, sodium
30  caroboxymethyl cellulose), and kaolin.
Liquid carriers may be used in preparing solutions, suspensions, emulsions,

syrups and elixirs. The active ingredient of this invention can be dissolved or

20



As described herein, a therapeutically or prophylactically useful amunt of
a conpound of the invention is that anount of a conpound which alleviates
the 30 synptons of the disease, e.g., AD, or which prevents the onset of

synptons, or the onset of nore severe synptons. Generally, E% ‘Eggwﬁrgual

dose (i. e.g., tablet) of a conmpound of thepj y be
in the rangégsf’/%ﬁgébout 1 g/kg to 21 1 3 JUN 2005 WD 02/ oRGOES

PCT/ US01/ 48375 about 10 g/ kg, nore preferably 10 ng/ kg to about 5 g/ kg, and
nost preferably about 1 ng/lkg to about 200 ny/kg. Desirably, these anmounts
are provided on a daily basis. However, the dosage to be used in the
treatment or preventiaon o Yaté antrpeic condi tion
may be subj ect i S Qae(ﬁief'&p{r’r?rﬁné%eg ah)t i&lcgep?%%%mﬁgld\égmeﬁs%sl:'g aan an e vari abl es

i nvol ved i ncl ude!vehtea sipenare fof’ totle orgahirmiagetichdlf n@ﬁmtaldeStOh@tsT*zeé'qué‘ge and
response pattern of c%nh%n%?nt&ﬁe%unaﬁgéha?%?cgmkgl ad91%§é?,QUéﬁQ19@olﬁ$]@ze%Ct bvity
profile and po?e ncy o I's Tnvention, a starting dose of
about 10 ngy peremiayﬁerwbuﬁerg,rsasﬂaalmga@cmseﬁﬂséemng agerds, dacqsyy @edaorso about 200
mg per day nmy ' s RHBRnd 10

Al ternativel {g%bohzﬁrssé)r n?o U gﬁoﬁegu%gﬁl%g%? }l/eg Y dcl:d;csa mas be desirable, in
order to avoi dp&rhﬂerd@dmstltayonﬁmimleh\@tep@@me\mﬂ)tC@mta'al{@a IHYE 41 399M€ on a
daily basis. " Sé’gtc%h&]@éé deﬁ@in'véé%r Fera§ sl Bt PRc g aMART R ef ease of an

active agent, Invention, until after placenment in
a delivery envi almdmclumgmde@h@ﬂW@Ph@dincﬂéP%@ﬂ@ﬁyi WYent at a
later tine. Thoﬁ‘u%xr(a%n\%més '311“3? %&lokﬂﬁﬂo%ﬂu{ @rphﬁcfﬁy&t abmef, p7e5mﬂe| [ Very
devi ces. Exanples o SUiTabl e sustal ned del Ivery devices |ncIu e,
hydr ogel s (s@e oib.agd sestiss @Ht Eertpanpisral Binprggragaghe 99”9%98112&13? e&ha%e%z 515)
an osnotic : Z XdritdFiqRat BfHers™ee usdd 2Q%r®B87 and US
Pat ent No. g%h%g\?)l%ﬁ:a%e Lbﬁ?gﬂ %esgr(] Pztitlen{qPNo 3rls4 2L(!)6) anong
ot hers; hydr ophb@mé formnmpa%@nﬁ@t parprigrdl adwiniskiaties. et hyl enemet hacryl ate ( EMA)
and et hyl enevi nyl aCe@ﬁ\toﬁalg'oacfdﬁl\/@s)oustpl‘n%lﬁo&%l&%@hrﬂh@ﬂleyd’fmoni‘oys'[em5 (see,

a

e.g., International tent” Publication 4964‘§BOXId nd
Cel | omeda; US Pabasmecentical sommpsitionsmay ke ingjadgsp e coRpOsItions Qfghe IBYEMION. o o

bi or esor babl)g i @&%p‘éﬁé&&ﬁ&ud@%@ ma&e@%embnﬁdoxﬂ@ a@mtﬂgolomeﬁed of ,

for exanple, polyesters, h drides, or_lactic @fhﬂi%%@ ic acid

copol yners (seePfeéeera“VGUS"W‘t“@H@a“Noeg5‘"‘8‘?‘?‘%&%0 WK ﬁf\ For use in
such 25 sustained delj,\i@hhardRNdufi@s cortpdtice fapatasisriiofolitidas bnugehsiens nay be

formul ated as descri bed herel n.
can be utilized by, for example, intramuscular, intraperitoneal or subcutaneous

injection. Sterile solutions can also be administered intravenously. Oral
20  administration may be eitherjiquid or solid composition form.
Preferably the pﬁarmaceutical composition is in unit dosage form, e.g. as
tablets or capsules. In such form, the composition is sub-divided in unit dose
3= containing appropriate quantities of the active ingredient; the unit dosage forms can
be packaged compositions, for example packeted powders, vials, ampoules, prefilled
25  syringes or sachets containing liquids. The unit dosage form can be, for example, a
capsule or tablet itself, or it can be the appropriate number of any such compositions
in package form.
As described herein, a therapeutically or prophylactically useful amount ofa
compound of the invention is that amount of a compound which alleviates the
30  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 may be in the range from about 1 pg/kg to

21



WO 02/ 057252 1 3 JUN 2005 PCT/US01/ 48375 EXAMPLES The foll owi ng exanpl es
are provided to illustrate the production and activity of representative
conmpounds of the invention and to illustrate their performamndelit 2006
screening assay. One skilled in the art will appreciate that although
specific r®apgenses25 and conditions are outlined in the faCrwssngisxanpl es,
these reagents and conditions are not a limtation on the present

i nvention. 10 Exanple 1 3-Bronp-5-chloro-N[ (1S,

2S) - 1- (hydr oxynet hyl ) - 2- met hyl but yl ] t hi ophene-2- sulfonamde CI OH To a
solution of (S)-t-isoleucinol (23 ng, 0.2 mmol) in THE (3 nL) was added
triethylam ne @4&iL}0 mg%meferandoﬁgﬁkglwbcﬁﬁ s bkgraad hiostpplmfemblﬂatmut ¥ onyI 15
chloride (59.2 , 0. T |.uti on was stirre , then
concent r at ed. f@‘grtgggodhqg&%gk%i %Sbrfl?}édhelsﬁarﬂfé‘ﬁ—ﬁ a(elprgv'ﬁf‘{oré%%ﬂﬁa S|lsf|ed by
sem - prepar at iHogveRIP-thiPldsSage to bg used ifFtharrpdtmerk of ax@veammgbfa sphe@fid alghitvé ng
conpounds ( Exa

le 1
br omo- 5- chl or of 'Jl.'cgs%gﬂ’gf ?"%P‘?B‘ﬁ%g\@hﬁgﬁ%géﬁ te?“B?%%@ﬁ?WBﬂ‘%Bhyﬁws Ul f onyl
chloride, 20 :Thbmmb}eQm@biIvmiod:lhﬂectpémreeiﬁﬁe@uitnfmdgﬂcnah\d the side age and

S o0l OB UM AL Ee R Lt B LA oy

2- t hi ophenesul fpoteydy of Ithemomdeundmdf thisilvemtiongp mdrmgﬁmeﬁhbpa 16ung penday i n

Exanpl e 1. 23 wa?i aldhlalggc%%tsm tlpezc{aq Zgé% zﬁé@@io(nég)%( gjxypma O]frg_h T@(pl e 1 (LCvB2

Dat a: Mol ecul ar n an euci nol
desued dosage level in the human

10 Alternatively, the use of sustained delivery devices may be desirable, in order
1o avoid the necessity for the patient to take medications on a daily basis. “Sustainéd
delivery” is defined as delaying the release of an active agent, i.e., a compound of the
invention, until after placement in a delivery environment, followed by a sustained
release of the agent at a later time. Those of skill in the art know suitable sustained

15  delivery devices. Examples of suitable sustained delivery devices include, e.g.,

| - hydrogels (see, e.g., US Patent Nos. 5,266,325; 4,959,217, and 5,292,515), an osmotic
pump, such as described by Alza (US Patent No. 4,295,987 and US Patent No.
5,273,752) or Merck (European Patent No. 314,206), among others; hydrophobic
membrane materials, such as ethylenemethacrylate (EMA) and ethylenevinylacetate

20 (EVA), bioresorbable polymer,systems (see, e.g., International Patent Publication No.
WO 98/44964, Bioxid and Celllom_eda; US Patent No. 5,756,127 and US Patent No.
5,854,388); other bioresorbable implant devices have been described as being
composed of, for exaﬁple, polyesters, polyanhydrides, or lactic acid/glycolic acid
copolymers (see, e.g., US Patent No. 5,817,343 (Alkermes Inc.)). For use in such

25  sustained delivery devices, the compounds of the invention may be formulated as

described herein.
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3 -bro mo-5 -chloroth i ophene-2 -sul fonyl Exanple 1 chloride(377 MtH);
3.25 m n 5-bronot hi ophene-2-sul fonyl chlorideExanple 2 (344 MtH); 3.01 min
3- br ono- 2- chl or ot hi ophene-5-sul fonyl Exanpl e 3 chloride(378 MtH); 3.35 mn
5- chl or ot hi ophene- 2-sul fonyl chl ori deExanpl e 4 (298 MrH); 2. 979

2, 5-di chl or &®#2pPRFae- 3- sul f onyl chl ori deExanple 5 (332 M+PET/USMAB3TYI N

2, 3-di chl or ot hi ophene-5-sul fonyl chlorideExanple 6 (332 MtH); 3.33 min

2-t hi ophenesul fonyl chlorideExanple 7 (264 MtH); 2.35 mn 5 Exanple 8
5-Chloro-N-[ (1S)-1-(hydroxynet hyl)-2-net hyl propyl ] t hi ophene- 2- sul f onam de
OH oe~ 10 To a solution of L-valinol (25.8 ng, 0.25 nmmol) in THE (3 nl)
was added triethylamne (58 L, 0.3 m@U}MBhES chl or ot hi ophene- 2- suI f onyl

chloride (54 ng, O. t hen
concentrated. The reg?dﬁg&gc%fus %‘%\ C%gg@lé%% W%C%IE‘??@%B?CNI 13 JUN
2005 WO 02/ 057292r@mﬁw@ﬁmswdmghﬂn@smwd tq ldiumweqmpesfomaycealn@
purified by semg P R The

fol |l owi ng conpoun rgélﬁ!?%f%%pl es@%ﬂé’d JTE:% BQW]Q ?e\ﬁgre ré}%§91 (f%ﬁg?rr?g%ts

t hi ophene- 2- sul faoﬁwnd@wmwie@ethamnBwlfoIWthmwpﬁemészrf:agnlyts wt;lmomm@té Wi th

g. v%l | niO|O RiRg&% %}ioyggmg iorPSAnd &g;eg%yr}gngnhe procedure outlined in Exanple

4
Example 1
3-Bromo-5-chloro-N-[(1S, 25)-1-(thydroxymethyl)-2-methylbutyl]thiophene-2- .

10 sulfonamide

e

S//\\

To a solution of (S)-+,.- isoleucinol (23 mg, 0.2 mmol) in THF (3 mL) was
added triethylamine (46 pL, 0.24 mmol) and 3-bromo-5-chlorothiophene-2-sulfonyl
15 chloride (59.2 mg, 0.2 mmol). The solution was stirred for 8 = 16 h, then
3 concentrated. The residue was dissolved in MeOH (1.5 mL) and purified by semi-
preparative RP-HPLC! to give Example 1 (20.3 mg).
The following compounds (Examples 1-7, Table 1) were prepared using 3-
bromo-5-chlorothiophene-2-sulfonyl chloride, 5-bromothiophene-2-sulfonyl chloride,
20  3-bromo-2-chlorothiophene-5-sulfonyl chloride, 5-chlorothiophene-2-sulfonyl
chloride, 2,5-dichlorothiophene-3-sulfonyl chloride, 2,3-dichlorothiophene-5-sulfonyl
chloride, and 2-thiophenesulfonyl chloride and following the procedure outlined in

Example 1.
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R~-S~CI Et3N, THE Re, NNRl1 R2 10 Table 2 (LCV52 Data: Mol ecular ion and
retention tine) RSQ2C
Am ne5- chl or ot hi ophene- 2- sul f onyl 5- br onot hi ophene 2-sul fonyl
-chl oridechloride L-valinol Exanpl e 8Exanple 9 (284 MH); ﬂ)3m’Uﬂ3@§ M+H) ;
2.75 mn Dva %Ili?ggrrple 10 (330 MrH); 2.75 m n Exanple 11
4,5-Di brono (H} (hydroxynet hyl ) - 2- met hyl propyl ] t hi opH@TéUSEIMSZo%
sul fonam de r 15 To a solution of (S)-(+)-2-am no-3-nethyl-I-butanol (20.6
ng, 0.2 mol) in THE (3 nL) was added triethylamne (46 L, 0.24 mol) and
4, 5- di br onot hi ophene- 2-sul fonyl chloride (68 ng, 0.2 mmol). The solution
was stirred for 8 to 16 h, the 25 1 3 JUN 2005 WD 02/ 057252 PCT/ USO / 48375
sol vent was renoved and residue purified by RP-HPLCL tjo gi ve Exanple 11
(49.6 ng). R R RSQ2C e_ﬁR, HN RSbZCg_| 58S TEA, DCM1 4 O

OH

HNT M BN DoM S

Table 1 (LCMS’ Data: Molecular ion and retention time)

RSO.CT (S)-(+)-isoleucinol
3-bromo-5-chlorothiophene-2- sulfonyl Example 1
chloride (377 M+H); 3.25 min
5-bromothiophene-2-sulfonyl chloride Example 2

(344 M+H); 3.01 min
3-bro_mo-2-chlorothiophene-5-sulfonyl Example 3
chloride (378 M+H): 3.35 min

5-chlorothiophene-2-sulfonyl chloride Example 4
_ (298 M+H); 2.97 min
2,3-dichlorothiophene-3-sulfonyl chloride | Example 5
' ' (332 M+H); 3.18 min
2,3-dichlorothiophene-5-sulfonyl chloride | Example 6
_ (332 M+H); 3.33 min
2-thiophenesulfonyl chloride Example 7
' (264 M+H); 2.35 min

Example 8
S-Chloro-N-[(IS)-1-(hydrogiymethyl)-z-methylpropyl]thiophene-Z-sulfonamide

> / \ OH
cl HN
S s/

O// \\O

10 To a solution of L-valinol (25.8 mg, 0.25 mmol) in THF (3 mL) was added
triethylamine (58 uL, 0.3 mmol) and 5-chlorothiophene-2-sulfonyl chloride (54 mg,

0.25 mmol). The solution was stirred for 8 to 16 h, then concentrated. The residue
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& Table 3 (LCVS2 Data: Mol ecular ion and retention tine) NH2CH( R1) CH20H
RSQ2CI (S)-(+)-2-am no-3-neth | -1-butanol 4,5-di bronot hi ophene-2- Exanple 11
sul fonyl chloride(408 MrH); 3.22 min Exanple 12 10 13 JUN 2005

5-Chl oro-N-[ (1S)-1-cycl ohexyl - 2- hydr oxyet hyl ] t hi ophene-2-sul fonam de Cl . (q
A. Part 1 OH To a solution of L-cyclohexyl-glycine (48.5 ng, 0.25 mmol) in
THE 15 (2veRy/ o2 added |ithium al um num hydride (1 M SRETHSOOE3IIH THF)
(0.8 nL, 0.8 mml) and the solution heated at 60C for 4 h. The sol ution was
stirred at 25 Cfor 8 to 16 hours. The reaction was quenched by addition
of water (45 L), 15% aquecus sodium hydroxide (45 L) and water (105 L)

Wi th vigorous stirring between each addition. The m xture was then
filtered and cemcistivetieMeOHql.26.L) a8l phtifedOETWRRRAGSKREPLOUP/LiNeS0l /4 83
75 B. Part 2 Tg,, i of the residue fromPart 1 in THE (3 nL) was
added triethy :g\%:pﬂé;!z t‘%giorﬂg) 0.50 nmml ) and 5-chl or ot hi ophene- 2-sul f onyl
chloride (54.3 nyThofoliswimpoémpouidséEswipkésiSol), Balde 2} ware prdpdrestusdigt®™o 16 h, the
sol vent was re (I UL T ] - 1 0-001 e Exanpl e 12
(255 gy el Beis d oy R e bl Gkl i fshal fiobl et 2T
prepared usi ngpdP-ediindrand filloping the pRcsduke ctlined wiixempld@, and

5- br onot hi ophene-2-sul fonyl chloride with L-cycl ohexyl gl yci ne,

p- met hyl - DL- phenyl al ani ne, and L-allo-isoleucine and follow ng the
procedure outlined in Exanple 12. 10 H2N !

QL  RRNH oL
/S\ /S\ ,R1
R°CI EuN,THF  R™™°N
R2
10 Table 2 (LCMS? Data: Molecular ion and retention time)
RSO,Cl
Amine 5-chlorothiophene-2-sulfonyl 5-bromothiophene-2-sulfonyl
-chloride chloride
L-valino! - Example 8 Example 9
(284 M+H), 2.70 min (330 M+H), 2.75 min
D-valinol Example 10
(330 M+H); 2.75 min

Example 11
4,5-Dibromo-N-[(1S)-1-(hydroxymethyl)-2-methylpropyl]thiophene-2-

sulfonamide

Br

' / \ _ OH
Br HN
A
0/ \O
15 .
To a solution of (8)-(+)-2-amino-3-methyl-1-butanol (20.6 mg, 0.2 mmol) in
THF (3 mL) was added triethylamine (46 uL, 0.24 mmol) and 4,5-dibromothiophene-
2-sulfonyl chloride (68 mg, 0.2 mmol). The solution was stirred for 8 to 16 h, the
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15 OHO0 LAHL THE R H2N.OH Rl RSQ2CI R - HN~CH TEA, THE -1 Table 4 (LCMB2
Data: Mol ecular ion and retention tine) RSQ2CI Am no

aci d5- chl or ot hi ophene- 2- sul f onyl 5- br onot hi ophene- 2-sul fonyl 13 JUN 2005

chl oridechl ori de L-cycl ohexyl - Exanpl e 12Exanpl e 13 gl yci ne(324 MtH); 3. 07
m n( 370 M+rHy; sy n bet a- met hyl - Exanpl e 1. OExanpl e 15 DL- . (346 MtH);
3.05 ni n(SES%VOVﬁﬁﬁl?a .08 min phenyl al ani ne L-all o- Exanpl e P6BVSAHIE™ 7

i sol eucine(298 MrH); 2.78 mn(344 MtH); 2.82 min 27 1 3 JUN 2005 WO

02/ 057252 PCT/ US01/ 48375 Exanple 18

5-Brono- N- ( (1S, 2S) - 1- (hydr oxynet hyl ) - 2- et hyl but yl ] t hi ophene- 2- sul f onam de

1, 1-di oxide OH 2o A Part 1. T sol utiqn of (S)-+-isoleucinol
(58.6 ny, 0.5 WF%%P‘,‘%S’B&j{){e(ﬂg"%fjlduwgg%fl%éﬁ-lﬂ%cgf%}y%ﬁ*wlf 2184%6, 1.5
mrol ) and 5- br omg}k hi ophene- 2- sul f onyl

R4
Ry RSO,CI J\/OH
OH Trr mo— RN
HaN TEA, DCM S
2 O’/ W

4

5
Table 3 (LCMS2 Data: Molecular ion and retention time)

NH,CH(R,)CH.OH

RSOz.Cl_ : (S)-(+)-2-amino-3-methyl-1-butanol

4,5-dibromothiophene-2- Example 11

sulfonyl chloride (408 M+H); 3.22 min

Example 12
10 5-Chloro-N-[(18)-1-cyclohexyl-2-hydroxyethyl]thiophene-2-sulfonamide

) @\ ) o

S

O'// \O

A Pa’rt 1
To a solution of L-cyclohexyl-glycine (48.5 mg, 0.25 mmol) in THF
15 (2 mL) was added lithium aluminum hydride (I M solution in THF) (0.8 mL, 0.8
mmol) and the solution heated at 60°C for 4 h. The solution was stirred at 25° C for 8
to 16 hours. The reaction was quenched by addition of water (45 pL), 15% aqueous
sodium hydroxide (45 uL) and water (105 uL) with vigorous stirring between each

addition. The mixture was then filtered and concentrated.
20
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chloride (130.8 ng, 0.5 mmol ). The solution was stirred for 8 to 16 h, then
10 concentrated. B. Part 2. The residue fromPart 2 (0.5 nmol) was -

di ssolved in dichloronethane (3 nL) and neta-chl oroperbenzoi ¢ aci 2.5
mmol ) was added. The solution was stirred for 8 to 16 h, tHe JyNy was
removed andyg psiseig purified by RP-HPLC to 15 give Exarrpl ecﬁ,,gs((,ﬂtsf%ng)
LCMS2 Data: Mol ecular ion and retention tine, 375.9 } MH); 3.37 mn.

3 JUN 2005 WD 02/ 057252 PCT/ US01/ 48375 Exanple 19 5-Chl oro- N-[

1- (hydr oxynet hyl ) -2, 3-di net hyl pentyl] thiophene-2-sulfonamde CI , A Part
15 To a solution of sodi um cyani de (735.15 ng, 15 nmol) and ammoni um
carbonate (1.92 g, % ”??a in EEOH/ H20 (1:1, 35 nL) was added 2,3

di met hyl pentanal (570.95 ng, 5 mmol). The sol ution was heated at 50C for 20
h, 10 then concent rat ed.To &oludgr of the residuerfeost Rage! in(T6ih Py was adlefmpl ) was

di ssolved in 3 t t at 950 C
for 22 h. Sti r?f’ﬂg’l%“g@% ?ﬂggg‘y@gw&ig me%gw%?%ﬂr%a moﬁﬁghl&% (gfi?]en t he

sol vent was r ermg®dS n@nolpaFhe sglutien \t’dsetlrr@é“orc&}elﬁhdm%\reﬂt VZaS(fQﬂCB/eﬁﬁ@ﬂ) in THE

10 mL) was <ad { b.%(@f soI ution in THF) (5 ni,
(5 rrrmlg and S?hggsg% eg?t F%%d g}lheate Qgﬁ% ¢ gﬁﬁglaT e sol ution was S%I Ered
at 25 C for 8 to 16 h. mf@lemlc@mpowuds(ffqmnl@hw Wy Taldef wesnpisparaht er (285
L), 15% agueous,adi - fdhil. Sufoffi ke, BRG-BRSGRER At h vi gorous

stirring between m xture was t |tered and
concentr at ed. ZIDIOIDde RihL- Cétclm\ttlﬂecmee&nmml PL-oherPlatning, 20d Lellenisglepcing THE (5

5= thi or ot hi opheiid e fifeefid it i pRy 2. 2N
10
Ry
R1

OH
- )\[(OH _LAH, THF __ */OH RSOCL | o HN,K/
2

TEA, THF : /, ™
o OO0

Table 4 (LCMS? Data: Molecular ion and retention time)

RS0O,Cl
Amino acid 5-chlorothiophene-2-sulfonyl 5-bromothiophene-2-sulfonyl
chloride chloride
L-cyclohexyl- | Example 12 Example 13
glycine (324 M+H); 3.07 min (370 M+H);, 3.10 min
beta-methy!- Example 1¢ Example 15
DL-. (346 M+H); 3.05 min (392 M+H); 3.08 min
phenylalanine
L-allo- Example 16 Example 17
isoleucine (298 M+H); 2.78 min (344 M+H); 2.82 min
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ng, 0.5 mmol ). The solution was stirred for 8 to 16 h, the solvent was
renoved and residue purified by RP-HPLC1 to give Exanple 19 (46.1 ng). 29
1 3 JUN 2005 WD 02/ 057252 5 R The follow ng conpounds (Exar:ipj F’@Nl@“ 24,
Tabl e 5) were prepared using 2,3 dinethylpentanal, 2-nethyl'valera ds—ehyde,
2- et hyl hex I 4,6-trimethyl-3- cycl ohexene- 1-car boxal dehyde,
1,2,3,6-t e?’?@ﬁygﬂngﬁzbenzal dehyde, cycl opentyl net hanal , anBCT%IJﬁ‘Plé‘ﬁ/i”ﬁg t he
procedure outlined in Exanple 19. PCT/US01/48375 OH NaCN (NH4),CO3 R H
EEOHH20 (il) R R R'~HNOH d 'O 10 Table S (LCVs2 Data: Mol ecul ar ion
and retention tinme) R'SO2C Al dehyde5-chl or ot hi ophene- 2-sul fonyl chloride
2,3 di met hyl pent anal Exanple 19 (326 MtH); 3.47 mn

2- met hyl val er al dehydeExanpl e 20 (312 ¥¥@mple B 25 njin 2- et hyl hexanal Exanpl e

21 (340 M+H); Z-BAdth NG (¥, BS)tI-(hyBkdy e BylS-Y GhRMaPPthl cphaiiiufforkmmide
car boxal dehyde(364 MrH); 3.76 mn 1,2, 3, 6-tetrahydrobenzal dehydeExanpl e 23
(322 MrH); 3.11 min Cycl opentyl met hankl B8l e 24 (310 M+H); 3.07 min

8

> o// \\o

A, Part 1.

To a solution of (S)-+-isoleucinol (58.6 mg, 0.5 mmol) in DCM (5 mL)
was added triethylamine (210 pL, 1.5 mmol) and 5-bromothiophene-2-sulfonyl
chloride (130.8 mg, 0.5 mmol). The solution was stirred for 8 to 16 h, then

10 concentrated.
B. Part 2.

The residue from Part 2 (0.5 mmol) was dissolved in dichloromethane
(3 mL) and meta-chloroperbenzoic acid (2.5 mmol) was added. The solution was

) stirred for 8 to 16 h, the golvent was removed and residue purified by RP-HPLC to
15  give Example 18 (4.3 mg). LCMS? Data: Molecular ion and retention time, 375.9
3 M+H); 3.37 min.
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30 13 JUN 2005 WD 02/ 057252 PCT/ USO1/ 43375 Exanpl e 25

5-Brono-N-[ (1S) - 1- (hydr oxynet hyl ) - 1, 2-di met hyl propyl ] t hi ophene- 2
sulfonamde 5 A Part 1 To a solution of (S)- a-nmethyl valine (131 ny, 1
mmol) in THE (5 nmL.) was added |ithium alum num hydride (1 M3sgUNIRB0BN in
THF) (2 ni, and the solution was heated at 60C f e

sol ution \Nag%so{ﬂlgyrzlezd at 25 Cfor 8 to 16 h. 10 The reacti ?ﬁTMI/a%Z“"nched by
addition of water (114 FL), 15% aqueous sodium hydroxide (114 L), and
water (266 L) with vigorous stirring between each addition. The m xture
was then filtered and concentrated. B. Part 2 To the residue fromPart 1
(0.5 mmol) in THF (2 nL) was added 15 triettlgl amne (83.7 L, 0.6 mvol) and
5- br onot hi ophene- 2-sul fonyl chl ori de Ff@'ﬁ?'ﬁ ng, 0.5 mmol). The sol ution
was stirred for 8ChioréN-[1-(hylhexsmbthe2,vdimethgipeniytthdopdenes-2salthwamider i f i ed by
RP-HPLC1 to give Exanple 25 (50.8 ng). The follow ng conpounds (Exanples
25- 26, Table 6) were prepared using 5-bronothi ophene-2-sul fonyl chloride
and 5-chl or ot hi ophene-2-sul fonyl 20 chlori and follow ng the procedure
outlined in Exanple 25. 0 OH LAH OH RSQ2Cl KOH31 RHN S O-~0O1 3 JUN
2005 WO 02/057252 5 PCT/ USO1 /48375 Tabl e 2 Data: Mol ecular ion and

retention tine)
Cl/@\ NH
S 7~

S

O// \O

OH

A. Part 1
5 To a solution of sodium cyanide (735.15 mg, 15 mmol) and
ammonium carbonate (1.92 g, 20 mmol) in EtOH/H,0 (1:1, 35 mL) was added 2,3
dimethylpentanal (570.95 mg, S mmol). The solution was heated at 50°C for 20 h,
then concentrated.
B. Part 2
10 The residue from Part 1 (5 mmol) was dissolved in 35 mL of a 3N
sodium hydroxide solution and heated at 95° C for 22 h. Stirring was continued for an
additional 8 to 16 h, then thg solvent was removed.
C. Part 3
To the residue from Part 2 (2.5 mmol) in THF (10 mL) was added
15 lithium aluminum hydride (1 M solution in THF) (5 mL, 5 mrﬁol) and the solution
heated at 60°C for 4 h. The solution was stirred at 25° C for 8 to 16 h. The reaction
was quenched by addition of water (285 pL), 15% aqueous sodium hydroxide
(285 pL), and water (665 pL) with vigorous stirring between each addition. The '
mixture was then filtered and concentrated.
20 D. Part 4
To the residue from Part 3 (0.5 mmol) in THF (5 mL) was added
triethylamine (83.7 pL, 0.6 mmol) and 5-chlorothiophene-2-sulfonyl chloride (108.54
mg, 0.5 mmol). The solution was stirred for 8 to 16 h, the solvent was removed z;nd

residue purified by RP-HPLC' to give Example 19 (46.1 mg).
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RSQ2Cl S- a- et hyl -val i ne 5- bronot hi ophene- 2-sul fonyl chl ori deExanpl e 25 (344
MtH) ; 2.97 m n 5-chl or ot hi ophene-2-sul fonyl chlorideExanple 26 (298 MtH);
2.92 mn Exanple 27 13 UNZUUE
5-Chloro-N-[ (1S, 2R) - 1- (hydr oxynet hyl ) - 2, 4- di met hyl pentyl ] t hi opHene- -

sul fonanm de GPWOPHERt 1 A solution of 4-nethyl-2-pentenoic, U%} (4,6 nL,
40 mmol ) in THE (100 nL) was cooled to -78C. Triethylam ne c(a’g é rﬁ_; 42
mol ) and 10 trinmethyl acetyl chloride (pivaloyl chloride) (5.17 niL, 42
mmol ) were added via syringe in that order. - The dry ice bath was
replaced with an ice bath and the reaction stirred at OC for 1 h, then the

reaction was recool edThofolligitg cdrfﬂpo&nd%QEﬁfn?g@ rrle?rl;IQ?’kT?/l\)/zlaess) a‘feéespormaé%j ‘iISiI’?gTHE

(R -(+)-4-benzyl -2 olidinoge (7.0 _

(100 nm) and cooIzédaﬁl%éﬂ?@%fm‘ﬁﬁgﬁegwlvﬁl??a;ﬂehﬁdﬁt%?%ﬂh%@ab2m6-121518th153m_) was

added via syri ngeycldfesere: xtaoxaldets de 123,E@ir9ar0MRnsMdanfdaen t he above |

reaction m xture ed. renovi.ng the septum and pouring quickly from one

flask to the ot ﬁiﬁ&fﬁ%%ﬁlhag%{?@#&?“@x@ the nepred we opttinadtin Bxamilatur e vi a

cannul a failed& due to the suspended trinethylamoni umchloride in the

m xture). The resulting m xture was stirged at -78C for 30 mn then all owed

to 20 warmto 25 C for | tonNdch before fuefiching with § at ed aqueous

NHAC solution 32 1 3 JUNJ20@SHWDD2/ G5 PCT/ Wah / 4837% (100 nl).

Vol atiles were renoved T EFILREND evapqr itbr Tand T he:NqUgous slurry was

diluted with water (200RrL) and extracted th ethyl acetat® (2 x 200 nl).

The conbi ned organi ¢ phase was dried over anhydrous MgS™, .filtered and

concentrated. The product may crystallize out of solutio L#AB‘,@‘ be of high

purity. If purification is 5 required ttgee crude product y be purified by

flash chromat ography using 20 to SO%TE/I aCEtﬁ‘%&ci n hexang. B. Part 2 a
o e

0
R HN
\,,S\\ H,N OH
0o

Table 5 (LCMS? Data: Molecular ion and retention time)

. R”S0,Ci
Aldchyde 5-chlorothiophene-2-sulfonyl chloride
2,3 dimethylpentanal Example 19
(326 M+H); 3.47 min
2-methylvaleraldehyde Example 20
(312 M+H); 3.25 min
2-ethylhexanal . Example 21
' (340 M+H); 3.74 min
2,4,6-trimethyl-3-cyclohexene-1- Example 22
carboxaldehyde - (364 M+H); 3.76 min
[ 1,2,3,6-tetrahydrobenzaldehyde Example 23
(322 M+H); 3.11 min
Cyclopentylmethanal Example 24
(310 M+H); 3.07 min

10
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To a copper (lI) brom de/dinethyl sulfide conplex (246 ng, 1.2 mmol) in
THF/ DVMS (2:1, 15 nL), cooled to -40 C, was added net hyl rragnesi um brom de
10 (2.4 m, | Msolution in THF, 2.4 mmol). The solution vvas ll&},\’?@5
stir for 10 mn while warmng to -15 C. The m xture was rec ‘é 40 C
and the proQuséypsfkem Part 1 (245 ng, | mmol) in THE (6 nipcmesiaskded. The
solution was stirred at 25 Cfor 8 to 16 h. The solution was recooled to
-78 C and N-bronmosuccinimde (356 ng, 2 mmol) in THE (2 nL) was added. The
solution was allowed to warmto 15 0 C and shaken at 0 C for 3 h. The
reaction was quenched with a 1:1 solution of saturated amoni um carbonate
and 0.5 N potassium bisulfate (5 m). Ebfnpégani c phase was decanted of f
and concentrated. C._Part_ 3 To the product fromP rt 3 ﬁ%‘ gl ved in
acetonitrile (5 ni)S-Reemaddéd)- lz(byt{'é’f)i"éﬁ@t‘hb?g‘ﬂaﬁ ﬂP‘EPé’y a6 i, 4
mol ). The solution was stirred for 7Zufféhabide h. The sol ution was
concentrated to dryness, redissolved in CH2C 2 and | N HO (2 nl) was
added. The |l ayers were separated and the organic |ayer was filtered through
a pad of silica gel washed with CH2CI2 (5 nL) and concentrated. 25 30
solution stirred at 25 C for 4 h. The reacti onnwas-quenched by addition of
water (114 L), 15% aqueous sodi um hydroxide (1 L), and water (266 L)
with vigorous stirring between eac ddition. Theww xture was then
filtered and concentrated. D. Part g Part 3 (131 ng, 1
mmol) in THE (5 nL) at 01 C ~ium hydride (1 M
solution in THF) (2 nL, 2 mmol) and‘$he <1 3 JUN 2005 WD 02/057252
PCT/USO / 48375 E. Part 5 To the residue ym%rt 4 (0.5 muol) in THE (2
m.) was added triethylamne (83.7 L, O. ) and
5-chl or ot hi ophene-2-sul fonyl chloride (108 ng, 0.5 mml). The sol uti on was
stirred for 8 to 16 h, thgasol vent was renpoved and 5 residue purified as
descri bed for Exanpl lEﬂve 50,8 ng. OOR OO O

To a solution of (S)- a-methyl valine (131 mg, 1 mmol) in THF (5 mL)

was added lithium aluminum hydride (1 M solution in THF) (2 mL, 2 mmol) and the
solution was heated at 60°C for 4 h. The solution was stirred at 25° C for 8 to 16 h.

10  The reaction was quenched by addition of water (114 pL), 15% aqueous sodium
hydroxide (114 uL), and water (266 pL) with vigorous stirring between each addition.
The mixture was then filtered and concentrated.
B. Part 2
To the residue’from Part 1 (0.5 mmol) in THF (2 mL) was added
15 1rietﬁylamine (83.7 puL, 0.6 mmol) and S-bromothiophene-2-sulfonyl chloride (130.8
mg, 0.5 mmol). The solution was stirred for 8 to 16 h, the solvent was removed and
r residue purified by RP-HPLC' to give Example 25 (50.8 mg).
' The following compounds (Examples 25-26, Table 6) were prepared
using 5-bromothiophene-2-sulfonyl chloride and 5-chlorothiophene-2-sulfonyl

20  chloride and following the procedure outlined in Example 25.
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11 R "OH) _OCl EtBANR N0 i) CuBr, DM5 ~ "MgX R";"-"A NOii O L---J ii)
NBS Ph R',, NIl OSOPh O R '\Rdd RRSOC R ,,%R + HN "'Jil O LAHOI-1

H NJ,, iOH Ph Ph R= Me, Et, n-Pr, i-Pr, hexyl, phenyl biphenyl, 3-pyridyl,
2-furyl R MgX= Me, Et, i-Bu, hexyl, phenyl, 4-MeCPh The foll quy ng ozggsoounds
(Exanpl es 27;)(\5@ '[gpl e 7) were prepared using 5- chlorothi ophene-g-sulfonyl
chloride wt PYPSRRC aci d, 2-pentenoic acid, 2-hexenoic .POTASNTIL3TS
2-octenoic acid, cinnamc acid, furylacrylic acid, 4-nethyl-2-pentenoic
acid, and 4-phenylcinnam c_acid and nethyl, ethyl, isobutyl, .

4- met hoxyphenyl , hexyl and phenyl magnesi um brom de and foll owi ng the
procedure outlined in Exanple 27. €l 15 34 1 3 JUN 2005 WO 02/ 057252

PCT/ US01/ 48375 Tabl e 7 (Taths® (BeMS Dotl: Maltcaharignargindtengomtitiepn time) R MgX
Rret hyl et hyl | sol_:q{sszefr hexXyl phenylin- propyt—m L—&'%‘Jhy?-iv'ﬁi'r%: —rethytBEc—2FEX.
28Ex. 29 (326(3 moﬂﬁﬁﬂenyﬁ%lfb‘fﬁﬂhloride Example 25

' (344 M+H); 2.97 min
5-chlorothiophene-2-sulfonyl chloride Example 26

(298 M-+H); 2.92 min

Example 27 ¢
S-Chloro—N-[(lS,2R)-1-(hydl'oxymethyl)-2,4-dimethylpentyl]thiophene-2-
5 sulfonamide

A. Part 1
A solution of 4-methyl-2-pentenoic acid (7.6 mL, 40 mmol) in THF
(100 mL) was cooled to ~78°C. Triethylamine (5.85 mL, 42 mmol) and
" 10 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 h, then the reaction was recooled to -78°C.
In a separate flask (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
15 mL) was added via syringe. The mixture was stirred for 20 min then the above
reaction mixture added by removing the septum and pouring quickly from one flask to
the other (Note: attempts to transfer reaction mixture via cannula failed due to the
suspended trimethylammonium chloride in the mixture),
The resulting mixture was stirred at —78°C for 30 min then allowed to

20 warm to 25° C for 1 to 2 h before quenching with saturated aqueous NH,Cl solution
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3.50 mn3.13 m n4.05 mn ethyl Ex. 30Ex. 31Ex. 32 (312(340(390 MtH); MtH) ; MtH) ;
3.18 mMin3.69 mn3.32 mn n-propyl Ex. 33Ex. 34Ex. 35Ex. 36Ex. 37Ex. 38Ex. 39
(312(326(354(404(382(374(340 M+H) ; MtH) ; MtH) ; MtH) ; MtH) ; MtH) ; WM?G
mn3.49 min3.93 min3.66 nind. 46 nin3.7443.6 min nin pentyl Bk U 41EX.
A2EX. 43EX.y, 45 (340(354(382(432(410(402 MrH); Mrl-1): MeH) - MeH) ; MeH) ;
MrH) 3. AR S n4. 11 min4.57 min4. 185 min pﬁSﬁ’?%%(*.sg%%Ex. 47
(346(388 MtH); MtH); 3.27 min3.91 nmin 2-furyl Ex. 48Ex. 49Ex. 50Ex. 51
(336(350 -, (378(406 MtH); MtH) ; MtH) ; MtH) ; 3.00 min3.28 mn3.69 nmn4.19 nmin
I -propyl Ex. 52. (382 MtH); 4.47 mn bi phenyl Ex, 53Ex. 54Ex. 55 (422(436(464
M+H) ; MtH) ; MtH) ; 4. 14 mnd4. 46 m.n The foll ow ng .conpounds ( Exanpl es
56-76, Table 8)(“\’;%%@)' %é%%éﬁ’%’%‘ﬁ‘ﬁvg"g@? U5 oA TR AR RS e AGPRURT P bl or | e
with crotonic aocsdiut@ pinvaani2e0 mt) thd eRtrdved avithiethybacamted2 x200eilgndhe aci d,
ci nnam c aci d, . d -acrvlic acid, fur cLyli cid, 4-
nmet hyl - 2- pent eﬁéﬁgﬂlg%?régdl%éﬂé; eﬁ%ﬁ}eﬁ%\{/ﬁwg {%rﬁéq‘rr%ﬁg%#cg’ fi‘?:eaedﬁaé‘?ﬁeﬂﬁe“‘é%‘%‘&u ,
i sobutyl, 4 The product may crystallize out of solution and be of high purity. If purification is

5  required the crude product may be purified by flash chromatography using 20 to 30%

ethyl acetate in hexane.-

B. Part 2 !
To a copper (I) bromide/dimethyl sulfide complex (246 mg, 1.2 mmol)
in THF/DMS (2:1, 15 mL), cooled to -40° C, was added methyl magnesium bromide
10 (2.4 mL, I M solution in THP;, 2.4 mmol). The solution was allowed to stir for 10
min while warming to -15° C. The mixture was recooled to —40° C and the product
from Part 1 (245 mg, 1 mmol) in THF (6 mL) was added. The solution was stirred at
25° C for 8 to 16 h. The solution was recooled to -78° C and N-bromosuccinimide
(356 mg, 2 mmol) in THF (2 mL) was added. The solution was allowed to warm to
. 15 0°C and shaken at 0° C for 3 h. The reaction was quenched 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.
C. Part3
To the product from Part 3 dissolved in acetonitrile (5 mL) was added
20 tetramethylguanidine azide (6.6 mL, 4 mmol). The solution was stirred for 72 to 120
h. The solution was concentrated to dryness, redissolved in CH,Clz and 1 N HCI (2

mL) was added. The layers were separated and the organic layer was filtered through

s a pad of silica gel washed with CH,Cl; (5 mL) and concentrated.
D. Part 4
25 To the product from Part 3 (131 mg, 1 mmol) in THF (S 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 h. The reaction was quenched by addition of water (114
uL), 15% aqueous sodium hydroxide (114 pL), and water (266 pL) with vigorous

stirring between each addition. The mixture was then filtered and concentrated.
30 '
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35 13 JUN I 5 BYO 02/ 057252 PCT/ US01/ 48375 met hoxyphenyl, hexyl and phenyl
magnesi um brom de and following the procedure outlined in Exanple 27. Br
C' O05 R MgX Rnet hyl et hyl i sobut yl 4- met hoxyHexyl phenyl met hyl Ex. 56
(372Ex. 57 (400 Mt -1); MHH); 3.52 nmin4d.07 nmin ethyl Ex. 58 (358I3<Ju592msS86
MtH) s MiH) ;348 2/6?7%5 71 mn n-propyl Ex. 60 (372Ex. 61 (400 I\/Hé})s 14) 3.52
mn3.95 min pentyl 62 (400Ex. 63 (428Ex. 64 (478Ex. 65 C4BESIN H) :
MtH) ; MtH) ; 4.02 mi n4.41 mn4.12 min4.57 mn phenyl Ex. 66 (392Ex. 67 (405Ex.
68 (434 MtH); MtH); MFH); 3.31 mn3.55 m n3.93 mn pyridyl Ex. 69 (433 MtH);
2.67 min 2-furyl Ex. 70 (382Ex. 71 (395Ex. 72 (424Ex. 73 (452 MtH); MtH);
MtH) ; MtH) ; 3.04 m n3E32 “Baﬂ%- 71 mn4.21 mn i-propyl Ex. 74 (372Ex. 75 (400
MtH) ; MeH) ; '

To the residue from Part 4 (0.5 mmol) in THF (2 mL) was added

triethylamine (83.7 pL, 0.6 mmol) and 5-chlorothiophene-2-sulfonyl chloride (108
mg, 0.5 mmol). The solution was stirred for 8 to 16 h, the solvent was removed and

5 residue purified as described for Example 1 to give 50.8 mg.
o O 0

o
] /VKOH i)—0C} EtyN R/\)LNJ\O i) CuBr, DMS, R'MgX R/\)’\ )k

. O S z
i i L
Ph
Ph Ph
TMGA

0

R O O

WR H

‘Rso,CI ' HNJLO LAH M

R N7 O

OH OH

R\ NIl N3 8'_—1
Ph

/] \\
Ph

R=Meg, Et, n-Pr, i-Pr, hexyl, phenyl
biphenyl, 3-pyridyi, 2-furyl

R'MgX= Mg, Et, i-Buy, hexyl, phenyl, 4-MeOPh

The following compounds (Examples 27-55, Table 7) were prepared using S-

chlorothiophene-2-sulfogyl ciloride with crotonic acid, 2-pentenoic acid, 2-hexenoic

.10 acid, 2-octenoic acid, cinnamic acid, furylacrylic acid, 4-methyl-2-pentenoic acid, and
4-phenylcinnamic acid and methyl, ethyl, isobutyl, 4-methoxyphenyl, hexyl and

» phenyl magnesium bromide and following the procedure outlined in Example 27.

 RUR
N Lo
Ci S ”S\:

OO0

15
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3.49 mn3.96 m n bi phenyl Ex.
2005 WD 02/ 057252 PCT/ US01/ 48375 Exanple 77A
5-Chl oro-N-[ (1S, 2R) - 2- et hyl - 1- (hydr oxynet | hyl ) octyl ]

t hi ophene- 2- sul f onam de

o 2 e

4R- 4- benzyl -

and 2),

76 (48

2- pent enoi ¢
tidinone to give R 3-(2' -pentenyl)-4

2 MrH);

benzyl - 2- oxazol i di none. Addition of hexyl

trappi ng by N bronosuccini m de.
usi ng 5% et her

silica gel

(1R 2R) - : (1R

10 Each i soner was con

2S) - 3-

i n hexane,

Vapiedl CEEMS;

Af t er wor kup,

4.16 mn 5 RR

13 JUN 2005
Qol el ~ OH Fol I owi ng the procedure outlined in
5 acid was coupled with

PCT/US01/48375
magnesi um broni de was fol |l owed by

N~-OH 36 1 3 JUN

fl ash chronmat ography over
gave approximately a 2:1 m xture of
et hyl nonany] ) - 4- benzyl - 2- oxazol i di none.

BatapMeleeloinian Apd Eeevisngime) ed ani no

al cohol followng the procedure Tn Exanpl ®Mgx (Steps 3-5)7 15 Table 9
(LCVB2 Data: Mprecul af meil ahglhylet erIEdbGtgl T4ITe)  SFHRYOT QRPN RSt eyl
5- br onot hi ophemne-2- syl fon |sulfonyl 1 S-2RExgfp! e 77Akxanpl ef 78A ?3 58
MrH) (414 MrH) 4. 24 mi h4.26 njn 1S 23SExanpl gnehyiBExanpl e |78B (368 MrH) (414
MtH) 4. 24 m nd |2ty n| 37 WO D27 0572 I8 JEN 240086 29
(326 (376 (354
M+H), |M+H);, |M+H);
3.50 min | 3.13 min { 4.05‘min
ethyl Ex.30 |Ex.31 |Ex.32
(312 (340 (390
M+H); | M+H), | M+H),
3.18 min | 3.69 min { 3.32 min
n-propyl | Ex. 33 Ex.34 |Ex.35 |Ex.36 |Ex.37 |[Ex.38 Ex.39
(312 (326 (354 (404 (382 (374 (340
M+H); | M+H), |M+H); |M+H);, |M+H), |M+H), M+H),
3.26 min | 3.49 min | 3.93 min | 3.66 min | 4.46 min | 3.744 3.6 min
min
pentyl Ex. 40 Ex. 41 Ex. 42 |Ex.43 |Ex.44 |Ex. 45
(340 (354 (382 (432 (410 (402
M+H), [M+H); |M+H); |M+H); |M+H);, |M+H);
3.79 min | 4.00 min | 4.39 min { 4.11 min | 4.57 min | 4.185
min
phenyl | Ex. 46 Ex. 47
(346 (388
M+H), M+H),
3.27 min 3.91 min
2-furyl | Ex. 48 Ex. 49 | Ex. 50 Ex. 51
(336 (350 » | (378 (406
M+H); | M+H); |M+H); M+H),
3.00 min | 3.28 min | 3.69 min 4.19 min
i-propyl Ex. 52,
(382
r M+H),
4.47 min
biphenyl | Ex. 53 Ex. 54 |Ex. 55
(422 (436 (464
M+H), | M+H); | M+H);
3.90 min | 4.14 min | 4.46 min

The following compounds (Examples 56-76, Table 8) were prepared using 5-

bromothiophene-2-sulfonyl chloride with crotonic acid, 2-pentenoic acid, 2-hexenoic
acid, 2-octenoic acid, cinnamic acid, B-(3-pyridyl)-acrylic acid, furylacrylic acid, 4-

methyl-2-pentenoic acid, and 4-phenylcinnafnic acid and methyl, ethyl, isobutyl, 4-
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PCT/ USO1/ 48375 Exanple 79

5-Chl oro-N-[ (1S) - 1- (hydroxynet hyl ) - 2- (met hyl am no) but yl ] t hi ophene- 2

sul fonamde HN OH 5 A Part 1. To a solution of D-serine (1.05 g,

in H2O' THF (1:1, 100 nil)

mml ) and 5- chlorothlophene 2-

sol uti on was¥eoM¥YEd for

acetate and concentrat ed.
di ssolved in THF (25 nl)
m., 7.5 mol).

The m xture was

10

nmol )

at 0 C was added sodi um hydr oxi de {&.JUN #8630

2 to 3 h,
and the aqueous phase acidified with |

sul fonyl
t hen the
N HCI

chloride (2.17 g,
or gani ¢ phase PaGASISeI83ENt r at ed
and 10 extracted into ethyl

10 mmol ).

The

B. Part 2: To the residue fromPart 1 (2.5 mmuol)
magnesi um brom de (7.5

at

-78 C was added et hyl
warned to 25 C and allowed to stir for 48

h. It was then desthepeasyheyl andmheagl megndsium Srogvderand fadidwingttte peedegireacet at e
and concentr at edoutlg;edﬁﬁg\taﬁ*ejﬁo the product fromPart 2 (0.1 nmmol)
500 acetic acid (12 L, 0.2

di ssolved in DWF (5
nmol ) and net hyl
reaction was stirred for
ny,
purified by RP-HPLC
(Exanpl es 79-86, Table
magnesi um bromi de with

was

anm ne (2 M solution in TH

5mnand50|

0.5 mmvl) was added. The sol uti
to give Exanple

b R g

66:8 mg)

using neth
e eitarronri

added CH2A 2 (1.5 m_)
100 L, 0.2 mmmol).
etoxyborohydrlde (105.6

0r|

. The

stir for 8-16 h and

et hyl|

or

The fol |l ow ng conpounds
¥ pent yl
%’80’1“3‘%UN 2005 WO

ed in

02/ 057252 PCT/ US01/ 48375 [et hyl am ne (2M sol'n R!mgil—lF), et hanol am ne,
benzyl am ne, andRcycl opentnydiiaim ne|and ol [ea¥uRl THEs-Rle@efdUT @le@uiTi N
Exanple 79. COQH HZNJOH I, -1OH n-BuLi _ .OH R N--| pReM1Br R{NH COON
methyl Ex. 56 (372 Ex. 57 (400
M+H), M+H),
3.52 min 4.07 min
ethyl Ex. 58 (358 | Ex. 59 (386 '
M+H); M+H),
3.26 min 3.71 min
n-propyl Ex. 60 (372 | Ex. 61 (400
M+H), M+H);
3.52 min 3.95 min
penty! Ex. 62 (400 | Ex. 63 (428 | Ex. 64 (478 | Ex. 65 (456
M+H), M+H); M+H); - M+H),
’ 4.02 min 4.41 min 4.12 min 4.57 min
phenyl Ex. 66 (392 | Ex. 67 (405 | Ex. 68 (434
M+H), M+H), M-+H),
3.31 min 3.55 min 3.93 min
pynidyl Ex. 69 (433
Ly M+H);
. s 2,67 min
2-furyl Ex. 70(382 | Ex. 71 (395 | Ex. 72 (424 Ex. 73 (452
M+H), M+H); M+H), M+H),
3.04 min 3.32 min 3.71 min 4.21 min
e i-propy! Ex. 74 (372 | Ex. 75 (400
M+H), M+H);
3.49 min 3.96 min
biphenyl Ex. 76 (482
M-+H),
4.16 min
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RS02CI R = nethyl, ethyl, pentyl R' = nethyl, ethyl, ethanol, benzyl,
cycl opentyl DMF, DCM CH3COOH H2NR' Na(OAc)3BH H i 5 Tabl e 10 (LCMSZ
Data: Mol ecular ion and retention tinme) R MgBi' NHRnet hyI yl ﬁ8@6
I\/Et hyI arri neExanple 79 (313.0 MrH); 1.67 mn ethyl am neExa H %313 0

3\_631 ) % ganol anm neExanpl e 81Exanpl e 82Exanpl e 8§C1(,§§39,4§)37MH)
(343 0 ?% 0 MtH); 1.22 mnl. 73 mn2.36 mn Benzyl am neExanpl e
84Exarrp|e 85 (375.0 MtH); (389.0 MtH); 2.12 min2.25 mn
cycl opentyl am neExanpl e 86 (353.0 MtH); 1.99 mn 39 WO 02/057252 1 3 JUN
2005 PCT/ US01/ 48375 Exanpl e 87
5-Chl oro-N-( (1S, 2S) - 1- (hydr oxynet hy yl butyl]-N-(2
phenoxyet hyl )t hi ophene- 2- sul f onami dlE)xar%plrr%ﬂ

5-Chloro-N-[(1S,2R)-2-ethyl-1-(hydr oxymethyl)octyl]thlophene -2-sulfonamide

O// \\O

Following the procedure outlined in Example 27 (Part 1 and 2), 2-pentenoic
5  acid was coupled with 4R-4-benzyl-2,-oxa,zolidinone 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 (IR-2R)- : (1R-2S)-3-
(2’-bromo-3’ ethylnonanyl) -4-benzyl-2-oxazolidinone.
10 Each isomer was converted to the corresponding sulfonylated amino alcohol

following the procedure in Example 27, (Steps 3-5).

P hexyl
uae

s” S
00
N .

15 Table 9 (LCMS." Data: Molecular ion and retention time)
5-chlorothiophene-2- 5-bromothiophene-2-
sulfonyl sulfonyl

18-2R ) Example 77A Example 78A
(368 M+H) (414 M_+H)
4.24 min 4.26 min

15-28 Example 77B Example 78B
(368 M+H) (414 M+H)
4,24 min 4,26 min
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Cl OO05 A Part | To a solution of L-isoleucine nethyl ester

hydrochl oride (1.82 g, 10 nmol) and 5-chl orot hi ophene-2-sul fonyl chloride
(1.82 g, 10 mmol) was added triethylamne (4.18 niL, 30 nmol). The m xture
was stirred at 60 C overnight, then filtered and concentrated. The crude
product was purified by flash chromatography 10 over silica §eJuNnu2hg 10%
et hyl acet atwo ookexane to gi ve 5-chl orot hi ophene- 2- sul f onyglerqjsQlseHci Ne
met hyl ester 2.53 g. B. Part 2 To a solution of

5-chl or ot hi ophene- 2- sul fonyl isol eucine nmethyl ester (103 ng, 0.25 mmol)
in DM (1 nL) was added R-bronophenetole (55 ng, 0.5 r 15 nmol) and

pot assi um carbonate (103 ng, 0.75 nmmol ). The reaction was shaken at 25 C.
overni ght, then concentrated C Part Exdfife h@si due. frompart 2 was

di ssol ved in 5% net hanol in m.) and I|th|un1borohydr|de %11 ng, 0.5
mol ) added. The r@& 'P'th\I\ﬁ@ é’ﬁ&i‘é?f‘yﬁt‘mﬂﬁ 2 metlpdamipe)bptylghjephepeh- quenched
by addition of water (1 nlL) and extrac}g@nihige ethyl acetate (3.5 nL). The
organi ¢ phase was evaporated and the residue purified by RP-HPLCL to give
Exanple 87 (48 ng). 40 1 3 JUN 2005 WD 02/ 057R52 PCJ/ US01/ 48375 The
foll owi ng conpounds (Exanples 87-88, Table 11) werejprepared using

p- br onophenet ol e, 3-chl or obenzyl brom de antiNQIl | oy ng t he procedure
outlined in Exanple 87. 3 ' r RSO2CI R FkN' Et DEM S 0 5 Exanple 89

O//S\O

OH

5 A Part 1.

To asolution of D-serine (1.05 g, 10 mmol) in H;O/THF (1:1, 100 mL)
at 0° C was added sodium hydroxide (2.17 g, 30 mmol) and 5-chlorothiophene-2-
sulfonyl chloride (2.17 g, 10 mmol). The solution was stirred for 2 to 3 h, then the
organic phase was concentrated and the aqueous phase acidified with 1 N HCI and

10 extracted into ethyl acetate and concentrated.
B. Part 2:
To the residue from Part 1 (2.5 mmol) dissolved in THF (25 mL) at
-78° C was added ethylpagaesium bromide (7.5 mL, 7.5 mmol). The mixture was
warmed to 25° C and allowed to stir for 48 h. It was then acidified with 1 N HCl and
15  extracted into ethyl acetate and concentrated.
» C. Part 3:
To the product from Part 2 (0.1 mmol) dissolved in DMF (500 pL) was
added CHzCl; (1.5 mL), acetic acid (12 pL, 0.2 mmol) and methyl amine (2 M
solution in THF) (100 pL, 0.2 mmol). The reaction was stirred for 5 min and sodium
20  triacetoxyborohydride (105.6 mg, 0.5 mmol) was added. The solution was allowed to
stir for 8-16 h and purified by RP-HPLC' to give Example 79 (6.8 mg).
The following compounds (Examples 79-86, Table 10) were prepared using
methyl, ethyl or pentyl magnesium bromide with methylamine (2M soln in THF),
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5-Chl oro-N-[ (S) - 2- hydr oxy- 1- phenyl et hyl [ t hi ophene- 2-sul fonam de OH CI 10 00
R R1L Br, K2CO3 THF: DMF Oi 4 Table 11 (LCV52 Data: Mol ecular ion and
retention tinme) RSOQ2CI RIL1Br5-chl orot hi ophene-2-sul fonyl chloride

R- br onophenet ol eExanpl e 87 (418.0 MrH); 4.05 min 3-chl or obéi8zyuN 2005

brom deExanpl e 88 (422.0 MtH); 4.12 mn To a sol ution of

(S)-(+)-2- pweryhgizyci nol (6.8 ng, 0.05 mml) in CH3CN (200@cTi)sowmss7sadded
Et3N (105 L, IMin CH3CN) and 5-chl orothi ophene-2-sul fonyl chloride (10.9
ng, 0.05 nmmol) as a solution in CH3CN (200 L). The vial was capped 41 1 3
JUN 2005 WD 02/ 057252 PCT/ US01/ 48375 and shaken for 8 to 12 h at 40 C.

Sol vent was renoved in vacuo, and the residue dissolved in 1.6 nL DVSO
(0.03 M. The f@dhyl@miriagzmeamcwms) émxmhpine shei BAdhiine, aftadyklepebBjamime adpr epar ed

L- 1 euci nol ,

L- phenyl al ani nol , L- rretcgbgnl nol , DL 2 agnoHo- | - pent anol ,YL-tert-1Ieucinol,
chl or arrpheni col, (S)-( 0lOH ' egzy hgi<e9st ei nol ,
benzyl - L- threoni nolHN4 yI benz I‘s cystei not, eizyl - Htyrosinol,

L- threonl nol 10 fol |l ow ng the procedlne outlined i NREXa

| SA + H N-OH

using 5-chloro ene- 2- u fo
5- br onot hi ophengmﬁwgﬁ "?edﬂyf Sakela

R

DL- 2- am no- | - hexanol ,
2- am no- 2- et hyl - 1, 3- propanedi ol ,

[l dx;g and

(S) (+) - 2-phenyl gl yci nol ,
| - propanol ,
(S) - cycl @,hexyl al ani nol ,

2-am no- 2- net hyl -
cycl ol euci nol

r’rBIe 89. 0,9 R x \\
ME, DCM

CH3COOH
HZNR"
R' = methyl, ethyl, pentyl Na(OAc);BH
R" = methyl, ethyl, ethanol, benzyl, cyclopentyl

5
Table 10 (LCMS? Data: Molecular ion and retention time)
' R'MgBr '
NHR methyl ethyl pentyl
Methylamine Example 79
(313.0 M+H);
1.67 min
ethylamine Example 80
(313.0 M+H):
1.53 min
Ethanolamine Example 81 Example 82 Example 83
» (329.0 M+H); (343.0 M+H); (385.0 M+H);
1.22 min 1.73 min 2.36 min
Benzylamine Example 84 Example 85
(375.0 M+H); (389.0 M+H);
2.12 min 2.25 min
cyclopentylamine Example 86
(353.0 M+H),
1.99 min




15 Et3N 0,0 S _OH CH3CN Table 12 (LCVS Data: Mol ecular ion and retention
tinme) Am neX = O X= Br Exanpl e 89Exanpl e 104
(S)-(+)-2-phenyl glycinol (316.46 MH, 0.95(361.31 MH); 0.98 minnmin Exanple

90Exampl e 105 L-Ieucinol (296.48 MH), 1.01(342.41 MH);1.02 i Z]'ynm n
Exanpl e 91Exanpl e 106 DL- 2- ani no- 1 - hexanol (296. 49 M H), 1.02(342N:34054 1) ;

1. 04 m nnmi n.WELHMIPR 92Exanpl e 107 2- ami no- 2- net hyl - | - pr opRGHU$REEI7A5 M H) ,
0.81(314.38 MH); 0.83 mnmn 2-am no-2-ethyl-I, 3-Exanpl e 93Exanpl e 108
propanedi ol (298.46 MH), 0.69(344.37 MH); 0.69 m nm n Exanpl e 94Exanpl e
109 cycl ol euci nol (295.02 MH), 0.92(340.4 MH); 0.93 m nm n Exanple
95Exanple | 10 (S)-cycl ohexyl al aninol (336.31 MH), 1.19(382.41 MH); 1.2
mnmn 42 13 JUN 2005 WD 02/ 057252 PCTEX38@I¢ 8748375 Am neX=Cl X=Br Exanple 96

L- phenyl al ani nol (330. 58 ciffotd-N-{t18)5%5) AL Hydroxymethyl)-2-methylbutyl]-N-(2-
pheneoxyethyl)thiophene-2-sulfonamide

5 A Part 1
To a solution of L-isoleucine methyl ester hydrochloride (1.82 g, 10
mmol) and 5-chlorothiophene-2-sulfonyl chloride (1.82 g, 10 mmol) was added
triethylamine (4,18 mL, 30 mmol). The mixture was stirred at 60° C ovemight, then
filtered and concentrated. The crude product was purified by flash chromatography
10 oversilica gel using 10% ethyl acetate in hexane to give 5-chlorothiophene-2-sulfonyl
isoleucine methyl ester 2.53 g.
B. Part2 7
To a solution of 5-chlorothiophene-2-sulfony! isoleucine methyl ester
(103 mg, 0.25 mmol) in DMF (1 mL) was added -bromophenetole (55 mg, 0.5
# 15 mmol) and potassium carbonate (103 mg, 0.75 mmol). The reaction was shaken at
25° C. overnight, then concentrated.
C. Part 3
The residue from part 2 was dissolved in 5% methanol in THF (1 mL)
and lithium boro.hydride (11 mg, 0.5 mmol) added. The reaction was shaken at25° C.
20  for 2 days then quenched by addition of water (1 mL) and extracted into ethyl acetate
(3.5 mL). The organic phase was evaporated and the residue purified by RP-HPLC
to give Example 87 (48 mg).
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Exanpl e 111 L-nethioninol (360.33 MH); 0.9 mn Exanple 97(Exanple 112
DL- 2-am no- | - pentanol (282. 68 MH), 0.92321.07 MH); 0.94 m 51@51 %rrpl e
98Exanpl e 113 L-tert-1leucinol (296.50 MH), 1.22(341.44 MH),; "1% nm n
Exanpl e 99 Chl or anpheni col (391.44 MH), 0.89 mn Exanple 100

(S)-(+)-2- awponansrbut anol (268.45 MH), 0.61 m n Exanpl e 1(PBExesuphss7ils
S-benzyl -L-cysteinol (377.77 MH), 1.13(422.35 MH); 1.15 mnmn Exanple 102
benzyl - L-t hreoni nol (374.49 MH), 1.21 m n Exanple 115

4- et hyl benzyl - H cysteinol (436.31 MH); 1.01 m n Exanple 116

benzyl - H tyrosinol (480.43 MH); 1.15 mn Exanple 103Exanple 117

L-t hr eoni nol 284. 10 (1yketfliowihDéanSuri (Kavntrles 80-88 BT il weteahémmrdidisipgont ' d 43

13 JUN 2005 mﬁpb%érggpz%r?e%olgg[éh o?o eéﬁy?grzgi%ggpc!llg\\%g’ %e procedure outlined in

Example 87.
RyBr, K;CO3 R
108, N2 -
o RSO,CI R H O —_—— 0=8 O~
HN ELN,DCM S THFDMF O |
0 oo © Ry O
) ‘ LiBH,
Y
=S, o
g N
Ry
5
Table 11 (LCMS® Data: Molecular ion and retention time)
RSO,Cl .
RiBr 5-chlorothiophene-2-sulfonyl chloride
B-bromophenetole ' Example 87 .
. (418.0 M+H); 4.05 min
3-chlorobenzyl bromide Example 88
(422.0 M+H); 4.12 min
Example 89
5-Chloro-N-[(S);_Z—hyﬂroxy-l-phenylethyl]thiophene-z-sulfonamide
)—
RgNra—
cl HN
A
O/\O
10

To a solution of (S)-(+)-2-phenylglycinol (6.8 mg, 0.05 mmol) in CH5CN (200
pL) was added Et;N (105 pL, 1M in CH;CN) and 5-chlorothiophene-2-sulfonyl
chloride (10.9 mg, 0.05 mmol) as a solution in CH3CN (200 nL). The vial was capped

4]



5-Chloro-N-[(S,S)-1-fornyl -2-met hyl butyl] thiophene-2 sulfonamde C HA
Part 1 To a solution of 5-chlorothiophene-2-sul fonyl chloride (11 g, 50.7 5
mmol) in CH3CN (100 nlL) and (S)-isoleucinol (6.2 g, 53 nmol) d Et 3N
(11 nli, 109 mol). The reaction m xture was heated at 50 cl vawﬁﬁN ring
for 24 h. Theo @akwent was renoved and the oil was dissol velgl in Et OAc (100
m). The solution was washed with water (2 x 100 ni), brine T('is‘)){“iﬁé m),
and dried over Na2S04. The solvent was renmoved to give 13.85 g (88% of
the desired sulfonam de. 10 B. Part 2 Mol ecular sieves (15 g, 4 A) were
stirred in dry CH2A 2 (175 m.) for 10 mn. Then a m xture of pyridinium
chl or ochr omat e ( fdinhen s a0 THRlal aads ik 68 riBledf ullho WS uRILEA aNC the
m xture was stirred an_ additional pension was added

5- chl or ot hi ophen&iSsolved i il DMEP&ILI NI (4 g, 13. 4 mml) 15 di ssol ved in
CH2A 2 (15 ni) and thl@xeﬁ‘&@%r{g'c'agupME (Maﬂ@?es% Hif ﬂRIQQE)\gerQ%regﬂgd dsgaction

m xture was filtered and the "sol vent was was stbj ect ed
to a Biotage(tny dpiethicpyens2- w@wkocmp@a:annéy&oaweomugptgnve-smfozsa chlofi8d% of the

g'c_?_/e*&)égi/ 43(3 5%/5 wnl?@?—(%h gﬂ\énmlymﬁél Glebicidd], H-Bamirth -th anl - dhifno- Y Ru#/ 057252

5-Chloro-N-[(S, S PTP("?‘ HyRiBXy ety 1. $-rpamapadinl cyelelpudnohi(Smyelokexglaiguindlonani de

d OH A5 To a sbiphérdynnabl, Lhﬁetﬂbﬂ@&]}’[@@ﬁamﬁﬁéﬂﬂbﬁL:l'élr-ﬁle%«grgwé? my, 0.08
magnesi um br om de 4L, 1.0 Min

mmol) in THE 40@?2{%‘ was added neth
THF, 5 eq). The Pl?ﬁﬁ@"lcg%é"éhz é’ﬁlﬂmdgt?ut‘aé!f’béﬁ)é’@nzﬁbb@’*m ,beweyl-FFhe react i on
was quenched w t thredaihol, 4-&@&@%&)/%18166‘! b%ni}fb)-l %gncﬁt%@ threodligl-  The

organi c layer . was transferred into
9 Y€lo isollowmg%w proceéjure outlmed in Example 89.

0\9 R ElJN

S >S5 +
Cl OoH ———>
7 e CHyCN

S O*E NJR\,OH
v

15

Table 12 (LCMS Data: Molecular ion and retention time)

Amine

X=Cl

X=Br

(S)-(+)-2-phenylglycinol

Example 89
(316.46 M-H), 0.95
min

Example 104
(361.31 M-H); 0.98
min

L-leucinol

Example 90
(296.48 M-H), 1.01
min

Example 105
(342.41 M-H);1.02
min

DL-2-amino-1-hexanol

Example 91

© 1(296.49 M-H), 1.02

min

Example 106
(342.39 M-H); 1.04
min.

2-amino-2-methyl-1-propanol

Example 92
(268.45 M-H), 0.81
min

Example 107
(314.38 M-H); 0.83
min

2-amino-2-ethyl-1,3-
propanediol

Example 93
(298.46 M-H), 0.69
min

Example 108
(344.37 M-H); 0.69
min

cycloleucinol

Example 94
(295.02 M-H), 0.92
min

Example 109
(340.4 M-H); 0.93
min

(S)-cyclohexylalaninol

Example 95
(336.31 M-H), 1.19
min

Example 110
(382,41 M-H); 1.2
min
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tarred vi al

resulting m xture
final
Tabl e 13)

(exanple 11

159 b

exanpl e 118) with met hyl magnesi um brom de,

concentration was 30 nM

of

- br onot hi ophene-

2-sul f onyl

and the aqueous | ayer was extracted with EtOQAc (1 niL).
conbi ned 10 organi cs were concentrated (Savant,

"C'I('/

Celdn vk

390 fggisnal

prepared as in

The

medi um heat) and the
di ast ereoners was di ssolved in DVS
The foll ow ng conmpounds (
ared using 5-chl orot hi ophene- 2-sul f ony
i sol euci na
15 cycl opent yl magnesi um

t he
9- 154,

brom de, hexyl magnesi um brom de, pentyl magnesi um brom de, butyl magnesi um
brom de, isopropyl magnesi um brom de, o-tolyl magnesi um brom de,
tert-butylnagnesiun1bronide |sobut¥Lm@gﬂﬁahqﬁ1bronlde vinylnagnesium
brom de, all yI magpesttom oI , tt r|y1 ||ugxu; U oTTom utx,_tkl
quorophenyInagneLruﬁ+b+ﬁﬁré —4=cti glﬂﬂgﬂtcluulUlUHlUb, 2- met hyl -
20 propenylnagnes br i sopro %ﬁ um brom de,
4- ani syl magnesi uni ﬁ# qagnﬁl nethyl 8 3ﬁ%&gnesiun1bronide,
2-[2-(1, 3- di oxany- bL”,IHacho.u“.urc“.u —Buem .. 1csiunibronide, 1-
pr opynyl magnesi un,br g]de I4 t hi oani sol e gneS|un1E? 4- N, N-
di net hyl ani | i nenedhBEFIMPBY oni de ol | owi ng t he prd btllned in
exanpl e 119. 45 1B—3UN-2065 “{302/95ég52—P”T/USU | ﬁ8375 ““*"' during the
reacti on sequence not h §§7 ou % mne is
converted to a hy %B@W"‘é’ﬁ]'ﬁﬁlg’“@hl oph ﬁ@’% E%E‘i’ﬂ U%Pnol SOS
EyN, CH3CN G 2. Pec—S-0—CA—12612 abl-e—13- feevb—bata—MoHecul ar i on
and retention ting) chI oroth gg%%ﬁi{h é a:%”f%
met hyl magnesi um blﬁf?f'dg@ 9. oo(m H), i ’311 lmél ’ m n

LHR hrnm dnl:v 20 140
cycl opent yl magnes 20 xmnﬂe§9

Chloramphenicol

(391.44 M-H), 0.89
min

(S)-(+)-2-amino-1-butanol

Example 100
(268.45 M-H), 0.61
min

S-benzyl-L-cysteinol

Example 101
(377.77 M-H), 1.13
min

Example 114
(422.35 M-H), 1.15
min

benzyl-L-threoninol

Example 102
(374.49 M-H), 1.21
min

4-methylbenzyl-H-cysteinol

2

Example 115
(436.31 M-H), 1.01
min

benzyl-H-tyrosinol

Example 116
(480.43 M-H); 1.15
min

L-threoninol

Example 103
284.10 (M-H), 0.58
min

Example 117
329.99 (M-H), 0.68
min

43



364.13 (MH),

1.41 m n330.19 (MH, 1.26 mn Ex. 121Ex. 141 Hexyl magnesi um

brom de380.16 (MH), 1.50 m n346.24 (MH, 1.38 mn 380.17 (MH, 1.
m n346.24 (MH), 1.42 mn Ex. 122Ex. 142 pentyl magnesi um brom de366. 15
1.42 mn332.19 (MH), 1.30 mn 366.16 (MH, 1.47 mﬁiﬂSﬂUﬂQ‘MﬁVH—l)

(MH),

1.35 mn Exyg

(MH),

(MHB,
352.13 (M H),

54

wi43 Ex Butyl magnesi um brom de352. 15 (MH) djyéxp_ 318. 18
1.26 mn 352.13 (MH), 1.40 m n isopropyl magnesi um rom

338.11 (MH),
mn tert-butyl magnesi um brom deEx. 125 Ex. 145 352.14 (MH), 1.41 m n318.2
1.28 mn Ex. 126 isobutyl magnesi#m br om de352.14 (MH, 1.33

1.31 min o-tolyl magnesi um broni deEx. 144 352.16 (MH),

1.38 mn Ex. 127Ex. 146 eS| um brom de322. 09

1.14 nin288.15 (MH), O0.98-Gliloro32RS,3p1- (d\ﬁnH}z mbthySutyiteBshd-2A M H) ,

Ex. 128Ex.

147 al |l yl magnesi um br om de33aiadanfiNe H) , 1.22 mi n302. 17 (

1.06 mn 336.12 (MH 1.27 mn302.17 (MH), 1.11 mn Ex. 129Ex. 148 .
et hyl magnesi um brom de324.10 (MH), 1.18 mn290.18 (MH, 1.01 mn 324.11
1.22 m n290.17 (MH), 1.06 mn 46 1 3 JUN 2005 WD 02/ 057252

(MH),

10

15

O// \\O "

A Part 1
To a solution of 5-chlorothiophene-2-sulfonyl chloride (11 g, 50.7
mmol) in CH;CN (100 mL) and (S)-isoleucinol (6.2 g, 53 mmol) was added Et;N (11
mL, 109 mmol). The reaction mixture was heated at 50 °C with stirring for 24 h. The
solvent was removed and the oil was dissolved in EtOAc (100 mL). The solution was
washed with water (2 x 100 mL), brine (1 x 100 mL), and dried over Na;SQs. The
solvent was removed to give 13.85 g (88%) of the desired sulfonamide.
B. Part 2
Molecula'r‘ sieves (15 g, 4 A) were stirred in dry CH,Cl; (175 mL) for
10 min. Then a mixture of pyridinium chlorochromate (8.6 g, 39.9 mmol) and silica
gel (9 g) was added and the mixture was stirred an additional 10 min. To the
suspension was added 5-chlorothiophene-2-sulfonyl isoleucinol (4 g, 13.4 mmol)
dissolved in CH,Clz (15 mL) and the resultihg slurry was stirred for 2 h. The reaction
mixture was filtered and the solvent was removed. The residue was subjected to a -
Biotage™ eluting with 20% EtOAc/hexane to give 3.22 g (81%) of the aldehyde
(LCMS =294.21 (M-H), rt = 1.10 min).
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PCT/ US01/ 48375 R-M Br 5-chl orot hi o heneThi ophene Ex. 131

4- chl or ophenyl magnesi um brom de406.06 (M H), 1.36 mn 406.06 (MH), 1.41
m n 2-net hyl -| - propenyl magnesi untx. 132 350.13 (MH), 1.25 mn

brom de350.10 (MH), 1.31 mn Ex. 133 isopropenyl magnesi um1l:%@‘HNd%6 11
(MH, 6.10 (MH, 1.28 mn Ex. 134Ex. 149 4- nesi um
br om de40§§qg2‘?lzf , 1.25 mn368.16 (MH), 1.14 mn 402.1 /"\’('ﬁsxl\é/k/'I£|)n§’3g 1.31

m n368.16 (MH), 1.16 min 1-nmethyl- | -propenyl magnesi uneEx. 135 350. 13
(MH, 1.27 min brom de350.12 (MH), 1.35 mn

2-[2-(1, 3-di oxanyl )] et hyl magnesi umEx. 136Ex. 150 brom de410.15 (MH), 1.15
m n376.19 (MH), 0.98 mn . 137E1\g "qu% & but enyI rragne5| um brom de350. 11
(MH, 1.30 m n316. 17(MH), 1.15 6 gé; : 33 i n316.17 (MH),
1.18 min Ex. 152 s-qmmdwﬁﬁme(ghe@omw)&m BKDBW!Jﬂ"QmePﬁ 2-1.20 nin (MH)),
mn Ex. 138Ex. 153 4-thioani sol emagl\F, hHigePr om de418.11 (MH), 1.35

m n384.13 (MH), 1.26 mn 418.11 ( ﬁ%sn 39 mn(MH, mn

4- NN- di et hyl ani | i nemagnesi untEx. 139 Ex. 154 415.15 (MH), 0.89 m n381.21

(MH, 0.68 mn brom de415.17 (MH, 0.03 mn381.21 (MH), 0.71 min Table
13 cont'd

\‘\\\\

A

5 To a solution of the aldehyde from example 118 (23.7 mg, 0.08 mmol) in THF
(400 pL) was added methyl magnesium bromide (400 uL, 1.0 M in THF, 5 eq). The
vial was capped and agitated at 50 °C for 12h. The reaction was quenched with sat.
aqueous NH,CI (1.5 mL) and EtOAc (1 mL). The organic layer was transferred into a
tarred vial and the aqueous layer was extracted with EtOAc (1 mL). Th_e combined
10 organics were céncentrated (Savant, medium heat) and the resulting mixture of
diastereomers was dissolved in DMSO such that the final concentration was 30 mM.
The following compounds (Examples 119-154, Table 13) were prepared
using 5- chlorothlophene -2-sulfonyl isoleucinal (example 118) and 5-bromothiophene-
2-sulfonyl isoleucinal (prepared as in example 118) with methylmagnesium bromide,
1.5 cyclopentylmagnesium bromide, hexylmagnesium bromide, pentylmagnesium
3 bromide, butylmagnesium bromide, isopropylmagnesium bromide, o-tolylmagnesium
| bromide, rert-butylmagnesium bromide, isobutylmagnesium bromide,
vinylmagnesium bromide, allylmagnesium bromide, ethylmagnesium brémide, 4-
fluorophenylmagnesium bromide, 4-chiorophenylmagnesium bromide, 2-methyl-1-
20  propenylmagnesium bromide, isopropenylmagnesium bromide, 4-anisylmagnesium
bromide, 1-methyl-1-propenylmagnesium bromide, 2-[2-(1,3-
dioxanyl))ethylmagnesium bromide, 3-butenylmagnesium bromide, 1-
propynylmagnesium bromide, 4-thioanisolemagnesium bromide, and 4-N,N-

dimethylanilinemagnesium bromide following the procedure outlined in example 119.



47 1 3 JUN 2005 WD 02/ 057252 PCT/ US01/ 48375 Exanpl e 155

5-Chloro-N-((S, 5)-1-[(S)-cycl ohex-2-en-1-yl (hydroxy) methyl]-2- methyl butyl}
t hi ophene-2-sul fonamde OH 0 O To a two dram vi al cont ai ni nﬁ gﬁﬁvﬂ éum
turnings (60 ng, 2.5 nmmol) 5 suspended in THE (3 nlL) was a %

2- bronocychabexgng2(288 L, 2.5 nmol) foll owed by PCT/US01/48375

5-chl or ot hi ophene-2-sul fonyl isoleucinal (1 mL of a 1 MTHE solution, 1
mmol , exanple 118). The vial was capped and agitated at 50 C for 18 h. The
vial was cooled and sat. aqueous NH4Cl (1 nL) was added. The vial was
vortexed and the organic |layer was transferred into a tarred vial and the
aqueous | ayer Wase: Qutifghé REctid sumdehbeﬁh@‘bce S-BrofibthiopHdAE c6RPRInEES EheOr gani cs
were concentrated in vacuo and resi due was submtted to

semi prepar at i veOTRIDEISICENEEEG P A Erogehen ths BivehEMBS. Seni - prepar ati ve

RP- HPLC conditions. Columm: Spring Axial conpression; Kromasil C18 10 m
particle size; 50x150 nm .15 Solvent A \ater (0 1 %TFA) Sol vent B:

Acetonitrile Sol vent ngl ehf*'“'c‘g. d 950 over 24 full < e is 35 mn
Fl ow Rate: 60m /nin,T duet——o-paak sdcdl | Giﬁg&bas dfond Uy (or ELSD)
absorption. 20 The foNow nfnte n’dUBH Ies 15 , NTap| e 14) were
prepared using 2-bronocycl ohexene, crotyl brom de, 1- rom)- - pent ene,

3-brono- 2- et hyl propene, and ci nnanyl brom de follawi ng the procedure

outlined in Exanple

W%le ?:?(If@Mé D’%It'\:l lI&c{xlecggu uyr\il%n%zl 8§7gx§ngC—” USQ /48375 00

R-MgBr S-chlorothiophene thiophene
Ex. 119
methylmagnesium bromide 310.09(M-H), 1.06 min
310.10 (M-H), 1.12 min
Ex. 120 Ex. 140

cyclopentylmagnesium bromide

364.13 (M-H), 1.4] min

330.19 (M-H), 1.26 min

Hexylmagnesium bromide

Ex. 121
380.16 (M-H), 1.50 min
380.17 (M-H), 1.54 min

Ex. 141
346.24 (M-H), 1.38 min
346.24 (M-H), 1.42 min

pentylmagnesium bromide

Ex. 122
366.15 (M-H), 1.42 min
366.16 (M-H), 1.47 min

Ex. 142
332.19 (M-H), 1.30 min
332.19 (M-H), 1.35 min

Butylmagnesium bromide

Ex. 123
352.15 (M-H), 1.34 min
352.13 (M-H), 1.40 min

Ex. 143
318.18 (M-H), 1.26 min

isopropylmagnesium bromide

Ex. 124
338.11 (M-H), 1.31 min

o-tolylmagnesium bromide

24

Ex. 144
352,16 (M-H), 1.24 min

tert-butylmagnesium bromide

Ex. 125
352.14 (M-H), 1.41 min

Ex. 145
318.2 (M-H), 1.28 min

isobutylmagnesium bromide

Ex. 126
352.14 (M-H), 1.33 min
352.13 (M-H), 1.38 min

vinylmagnesium bromide

Ex. 127
322,09 (M-H), 1.14 min
322.10 (M-H), 1.19 min

Ex. 146
288.15 (M-H), 0.98 min
288.15 (M-H), 1.02 min

allylmagnesium bromide

Ex. 128
336.11 (M-H), 1.22 min
336.12 (M-H), 1.27 min

Ex. 147
302.17 (M-H), 1.06 min
302.17 (M-H), 1.11 min

ethylmagnesium bromide

Ex. 129
324.10 (M-H), 1.18 min
324.11 (M-H), 1.22 min

Ex. 148
290.18 (M-H), 1.01 min
290.17 (M-H), 1.06 min
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S.S. Table 14 (LCMS Data: Mol ecular ion and retention time) Al | brom de
Exanpl e 155 d 2-bronocycl ohexene376.70 (MH), 1.27 mn Exanple 156 crotyl
brom de350.50 (MH), 1.22 mn Exanple 157 crotyl brom de350.70 (MH), 1.25
m n Exanpl e 158 1-brono-2-pentene364.60 (MH), 1.35 min 3-brdnb-JIN |l e
159 net hyl pg, .60 (MH, 1.20 mn 3-brono-2-Exanpl e 5

nmet hyl prope%\g@(@ségp( MH, 1.24 min Exanple 161 ci nnanyl bromuﬁgﬂigﬁ 60
(MH, .rl1.34mn 49 WD 02/057252 1 3 JUN 2005 PCT/ USQOL/ 48375 Exanple 162
5-Chloro-N-[ (S, S)-1-(1-hydroxy-Il-netliylethyl)-2-nmethyl butyl] thiophene-2
sulfonamde CI 5 A Part 1 To a solution of 5-chlorothi ophene-2-sulfonyl
chloride (1.09 g, 5 mml) in CHCN 'fa?bq)e {g_&om added (L)-isol euci ne net hyl

ester hydrochl gride R-MgBr 5-chlorothiophene Thiophene
' Ex. 131
4-chlorophenylmagnesium bromide |406.06 (M-H), 1.36 min
406.06 (M-H), 1.4]1 min
Ex. 132
350.13 (M-H), 1.25 min
350.10 (M-H), 1.31 min|
Ex. 133
isopropenylmagnesium bromide ~ [336.11 (M-H), 1.25 min
336,10 (M-H), 1.28 min
Ex. 134 Ex. 149
4-anisylmagnesium bromide 402.13 (M-H), 1.25 min{368.16 (M-H), 1.14 min
402.12 (M-H), 1.31 min|368.16 (M-H), 1.16 min
Ex. 135
350.13 (M-H), 1.27 min

2-methyl-1-propenylmagnesium
bromide

1-methyl-1-propenylmagnesium

bromide 350.12 (M-H), 1.35 min
2-[2-(1,3-dioxanyl)]ethylmagnesium [Ex. 136 Ex. 150
bromide 410.15 (M-H), 1.15 min{376.19 (M-H), 0.98 min
Ex. 137 Ex. 151
3-butenylmagnesium bromide 350.11 (M-H), 1.30 min|316.17 (M-H), 1.15 min
350.12 (M-H), 1.33 min|316.17 (M-H), 1.18 min
: Ex. 152 Ny
1-propynylmagnesium bromide 300.17 (M-H), 1.20 min
(M-H), min
Ex. 138 Ex. 153

4-thioanisolemagnesium bromide  {418.11 (M-H), 1.35 min|384.13 (M-H), 1.26 min
418.11 (M-H), 1.39 min|(M-H), min

Ex. 139 Ex. 154

415.15 (M-H), 0.89 min{381.21 (M-H), 0.68 min
415.17 (M-H), 0.93 min|381.21 (M-H), 0.71 min

4-N,N-dimethylanilinemagnesium
bromide
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(908.5 ng, 5 mol) as a solution in CH3CN (10 nL) and Et3N (1 niL, 7.2
nmml ). The reaction mxture was heated at 50 C with shaking for 3 days.
The sol vent was 10 renoved and the oil was dissolved in EtQAc (10 nm). The
sol uti on was washed with water (5 mL), sat. NH4OH (5 ni) A BtINbWhe (5
m.), and dripaslymsess; MySO4. The sol vent was renoved to gi v? 1.44 %(88% of
the desired sul fonam de. B. Part 2 To a solution of the es VUM Bart " 1
(40.7 nmg, 0.125 nmol) in THE 15 (500 L) was added net hyl magnesi um brom de
(333 L, 3.0 Min THF, 8 eq). The vial was capped and agitated at 50 C for
12h. The reaction was quenched with sat. aqueous NH, Cl (1.5 nL) and Et OAc
(1 nb). The organic layer was transfegt plifn?é) a tarred vial and the
aqueous | ayer was extracted with Et QAc . The conbi ned organics were
concentrated (Savant ,>-fBUFUAT S 1-[Eheyclohex-peadudthydvasy)dietwtitared in 20
DMSO such that the final conc yRhucAlihg 'R fol |l ow ng conpounds
(Exanpl es 162-176, Table 15) ity prg%lgﬁggggss%mm& '

5- chl or ot hi ophene- 2-sul fonyl i sol euci ne nmethyl ester and 5-

br onot hi ophene- 2-sul fonyl isol eucine nethyl egter (frompart 2) with

met hyl magnesi um br om de, pentyl magnesi um br om te,. ?) pagnesi um brom de,
25 al | yl magnesi um brom de, et hyl magnesi um brom dg Qhenyl magnesi um
50 13 JUN WD 02/ 057252 PCT/ USQ / 48 rom de, i ¢ gnesi um

brom de, 4-ani syl magnesi um br om t hyl - 19" prQperfyNB#&gnesi um br omni de,
3- but enyl magnesi um br om de, l-cbr op nes’iNﬁ'm brom de,

1- napht hyl magnesi um brom de fol | ow ng th7/s rocedur eggput l i ned in exanpl e
162. 0 EyN, ai,CN 5 Table 15 LCVS Dat ay ecular ion and retention tine

X o e " rOERIEdAR BB R LRI AR s W P 219
5 suspended in THF (3 mL) was added 2-bromocyclohexene (288 RL, 2.5 mmol)
followed by 5-chlorothiophene-2-sulfonyl isoleucinal (1 mL of a1 M THF solution, 1
mmol, example 118). The vial was capped and agitated at 50 °C for 18 h. The vial was
cooled and sat. aqueous NH,CI (1 mL) was added. The vial was vortexed and the
organic layer was transferred into a tarred vial and the aqueous layer was extracted

10 with EtOAc (1 mL). The combined organics were concentrated in vacuo and the

residue was submitted to semipreparative RP-HPLC using the conditions below.

Semi-preparative RP-HPLC conditions.

Column: Spring Axial compréssion; Kromasil C18 10 pm particle size; 50x150 mm
15  Solvent A: Water (0.1% TFA)

Solvent B: Acetonitrile

Solvent Gradient: 15-95% over 24 min, full cycle is 35 min

Flow Rate: 60m!/min

The product peak was collected based on UV (or ELSD) absorption,
20

The following compounds (Examples 155-161, Table 14) were prepared
using 2-bromocyclohexene, croty! bromide, 1-bromo-2-pentene, 3-bromo-2-

methylpropene, and cinnamy! bromide following the procedure outlined in Example
155.

25
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pent yl magnesi um brom de436.69 (MH), 1.79 Pin Exanple 164 phenyl magnesi um
brom de448.60 (MH), 1.50 mn Exanple 165 Al |yl magnesi um brom de376. 58
(MH), 1.44 m n Exanple 166Exanple 173 et hyl nagnesi um brom de352. 63 (M H),
1.39395.49 (MH), 1.45 minmn Exanple 167 4-chiorophenyl mag %si

brom de516.49 (MH), 1.62 m n Exanple 168Exanpl e 174 i sopropenyl magnesi um
bromi de376.¥80 OM7H2, 1.51421.29 (MH), 1.39 mnnin Exanpl @CI8$01/48375

4- ani syl magnesi um bronm de508.59 (MH), 1.45 min

1- net hyl - | - propenyl magnesi unExanpl e 170Exanpl e 175 brom de404.61 (MH),
1.65447.46 (MH), 1.52 mnmn Exanple 171Exanpl e 176 3-butenyl magnesi um
brom de404.64 (MH), 1.54447.25 (MH), 1.26 mnmn Exanple 172

1- napht hyl magnesi um br om de548. i(l\/} H),-r1ud4 min 51 1 3 JUN 2005 WO

02/ 057252 PCT/ USQ / 48375 Exa
5- Chl oro- N-[ 1- (hydr oxyrret:h-)(__]’cw_p exyITﬂ*th?Cophea@ B %nam’ de C

Table 14 (LCMS Data: Molecular ion and retention time)

Alky] bromide
Example 155
2-bromocyclohexene 376.70 (M-H), 1.27
min
Example 156
crotyl bromide 350.50 (M-H), 1.22
min
Example 157
crotyl bromide 350.70 (M-H), 1.25
min
Example 158
1-bromo-2-pentene 364.60 (M-H), 1.35
min
Example 159
3-bromo-2-
methylpropene 350.60 (M-H), 1.20
min
Example 160
3-bromo-2-
methylpropene 350.60 (M-H), 1.24
min
Example 161
cinnamyl bromide 412.60 (M-H),
.? 1.34min
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HO O OA Part 1 To a suspension of 1-am no-I-cycl ohexane carboxylic acid
(59, 35 5 mol) and THE (100 nL) was added borane di nethyl sulfide (50 niL,
2Min THF) at 0 C. The cold bath was allowed to expire and the reaction
was stirred at 25C overnight. NaOH (3M 100 nL) was added 3% m xture
was stirred fap. 452% The reaction m xture was saturated WI h and
extracted Woth Bt (2 x 100 nL). The conbi ned organi cs REFESMESHEd with
brine (100 nL) and dried over MgSO4 to 10 give 4.35 g (96% of the desired
am no al cohol. B. Part 2 The am no al cohol was sul fonylated as in Exanple
89. The follow ng conpounds (Exanples 177-183, Table 16) were prepared 15
using the am no al cohols of 1-am no-| -cycl ohexane carboxylic acid,

2-am no- 2- nor bonane carboxylic. aci Examplg 162 ani noi ndane- | - car boxyl ic acid,
and 2 am noi ndarse€Rlo cNL(5(§)-1-¢1- ﬁfdldxyhydfeﬂﬁ’ﬁblﬂ%ﬂ) -£lehe My Blity! thlophene-z-
5-chlrorot hi ophene- 2-sul fonyl chloride and br onot’hi ophene- 2-sul f onyl
chloride followi ng the procedure out FY} Ifpmgmideg Exarrpl e 177. 20 13H3-THF OH
)I HZN Ar-SQJC1 OH 30 52 WD 02/057252 1 3 JUN 2005 PCT/USQ /48375 Tabl e
16 (LCV5 Data: Molecular ion and retention finme) Amno acidX = O X = Br
1-am no- 1- cycl ohexane car boxyli cExanpl e 177kxamphe 181 aci d308.14 (MH),
1.00 mn353.99 (MH), 1.02 mn 2-am no-2-nor bdmane car boxyl i cExanpl e

178Exanpl e 182 aci d320.13 (MH), 4 mn366.03 (MK), 1.06 mn
D, L- 1- am noi ndane- 1- car boxyl i%ﬁﬂw
Cl NH
S S/

O// \\O OH

5 A Part 1
To a solution of 5-chlorothiophene-2-sulfonyl chloride (1.09 g, 5
mmol) in CH;CN (20 mL) was added (L)-isoleucine methy! ester hydrochloride
(908.5mg, 5 mmo}) as asolution in CH3CN (10 mL) and EtsN (1 mL, 7.2 mmol). The
reactiqn mixture was heated at 50 °C with shaking for 3 days. The solvent was
10 removed and the oil was dissolved in EtOAc (10 mL). The s;olution was washéd with
water (5 mL), sat. NHyOH (5 mL), and brine (5 mL), and dried over MgSO,. The
solvent was removed to give 1.44 g (88%) of the desired sulfonamide.
B. Part 2
To a solution 3f the ester from part 1 (40.7 mg, 0.125 mmol) in THF
15 (500 pL) was added methyl magnesium bromide (333 pL, 3.0 M in THF, 8 eq). The
vial was capped and agitated at 50 °C for 12h. The reaction was quenched with sat.
aqueous NH4Cl (1.5 mL) and EtOAc (1 mL). The organic layer was transferred into a
tarred vial and the aqueous layer was extracted with EtOAc (1 mL). The combined
organics were concentrated (Savant, medium heat) and the product was dissolved in
20  DMSO such that the final concentration was 30 mM.
The following compounds (Examples 162-176, Table 15) were
prepared using 5-chlorothiophene-2-sulfonyl isoleucine methyl ester and 5-
bromothiophene-2-sulfonyl isoleucine methyl ester (from part 2) with
methylmagnesium bromide, pentylmagnesium bromide, phenylmagnesium bromide,

25 allylmagnesium bromide, ethylmagnesium bromide, 4-chlorophenylmagnesium
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acid342.12 (MH, 1.09 mn 2-am noi ndane- 2-car boxyl i c aci dExanpl e
180Exanpl e 183 HCl 342.12 (MH), 1.07 m n388.01 (MH, 1.08 mn The

fol | owi ng conpounds (Exanples 184-195, Table 17) were synthesjgemn W5 ng
5-chl or ot hi ophene- 2- sul fonyl isol euci nal and 5-bronot hi ophene-2-sul fonyl 5
I sol euci nal W t.h . hyl magnesi um brom de, n-propyl magnesi u oride, and
al |yl mgnes?‘@#@??ﬁ# de followi ng the procedure outlined fo&@gg%f‘ghll&
The resulting m xtures of diastereonmers were isolated by sem -preparative
RP-HPLC wusing the conditions outlined for exanple 155. 10 Table 17 (LCMS
Dat a3: Ml ecular ion and retention tine) R MgXX=C X=Br Exanpl e 184Exanpl e

190 310.41 (M 0,87356. 20, (M 0. 95 t hyl magnesi umm nnj n
br oni deExanpl e @g&%ﬁﬁpfgp%l{éqg?%% Qfﬁm(dﬁﬁiﬁr}‘%’&@g%%’@? ﬁfr m{%ﬂ-’(ﬂemﬂ'b? m nmi n
Exanpl e 186ExanptopedydRagadsturd Brofrlld{}-butenfma3Bsildnt bedvhittd, 1 -ptoplBylmagnesium

n- pr opyl magnesi |. M N | or defx | e Exanpl e 193 338 4 }I\_%xm

1.12384.24 (M Ry "ﬁ?%ﬁhm9'ﬁa%§%mn§%“1§§§‘l°a\+%ﬁr% ‘1’6&5%55?6’.“%“?‘[\‘/%' ple

1.2382.00 (MH)164.2 allylnmagnesi um brom demn mn Exanpl e 189Exanpl e 195

336.10 (MH), 1.24382.00 (MH), 1.25 Pinmin 53 1 3 JUN 2005 WO 02/ 057252
X

PCT/ USO 1/ 48375 The pure synthe{+c di astereoner of Exanple 189 was prepared

as foll ows.
Hy

O
(o] N . O\
O¢II o) 09 R-MgBr a (o] -t
s 8. O o R _ReMeRes o2 Yr
xﬂ C! TEGN, Qf,eN x_gs‘” ° T < Us.” R
o \ OH

Table 15 (LCMS Data: Molecular ion and retention time)
R-MgBr X=Cl X=Br
Example 162
methylmagnesium bromide 324.58 (M-H), 1.19
min

Example 163
436.69 (M-H), 1.79
min

: Example 164
phenylmagnesium bromide 448.60 (M-H), 1.50
. |min

Example 165
Allylmagnesium bromide 376.58 (M-H), 1.44
min

Example 166 Example 173
ethylmagnesium bromide 352.63 (M-H), 1.39 [395.49 (M-H), 1.45

» min min

pentylmagnesium bromide

: : Example 167
4-chlorophenylmagnesium bromide [516.49 (M-H), 1.62

min
. Example 168 Example 174
g isopropenylmagnesium bromide 376.60 (M-H), 1.51 |421.29 (M-H), 1.39
min min
Example 169
4-anisylmagnesium bromide [508.59 (M-H), 1.45
min
1-methyl-1-propenylmagnesium Example 170 Example 175
: 404.61 (M-H), 1.65 447.46 (M-H), 1.52
bromide . i
min min
Example 171 Example 176
3-butenylmagnesium bromide 404.64 (M-H), 1.54 |447.25 (M-H), 1.26
min min
Example 172
1-naphthylmagnesium bromide 548.56 (M-H), 1.64
min
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A. Part ] To a -78 C solution of the Winreb am de (see: F. Roux, et. Al.
Tetrahedron, 1994, 50 (18), 5345-5360) of BOC-protected isoleucine (13 17
g, 48 5 rrm)l) was added al | yl magnesi um bromide (90 nL, IMin TI—@/

cold bath was allowed to expire and the reaction stirred at 33c) e?‘P“lght
The reacti owoemsr2gienched by the addition of cold ag. HA &11,%90]%57,1 M.
After 30 mn of stirring, the |layers were separated and tFue aqueous | ayer
extracted with ethyl acetate (3 x 75 nL). The conbined organics were dried
over MgSO4 and the sol vent renoved to give 8.41 10 g (69 % of the desired
ketone. B. Part 2 To a sol ution of the ketone frompart 1 (8.4 g) in MeCH
(200 m.) was added NaBH4 (1.5 g, 39. @xﬁgﬂle)l As a solid. The reaction was
stirred at 25C for 5 h at _which tinme t sorvent was removed in vacuo. The
resi due was di ssol vahierodN-hy(hydpxymeathybeyclohexylithiyphenet2valfonsanidé t h wat er (2
X 50 nmL). The crude product was subjected to a BiotageTMeluting with 5 to
15 % Et OAc/ hexane to give 4.12 g (49 %9 of the deSwed al cohol. C Part 3
A solution of alcohol frompart 2 (4.12 g, 16 CH2C12 (75 mL), 20
and TFA (15 nL) was stirred at 25C for 15 mn. action was quenched
with a solution of NaOH (15 n, 1M t hen bas ed to pH 12 with NaCH
pellets. The resulting solution wasfextyjacted vm CH2Cl 2 (2 x 50 nL), and
t he conmbi ned organics were wasHéd w er £ ME m.) ) brine (25 nL), and
dried over MgSO4 to give 2.44 ¢ (97 0 of V desi rgd am no al cohol, which
was carried on to part 4 wthout further urification. D. Part 4 The
am no al cohol was s%fonig@%tled as in exa . The pure synthetic

di ast ereonmer of Exa was obt ai ned as foI | ows: To a solution of the
BOC- anmi no honval | yI al cofiola s(:sbedsu@,om athinoRByclohexdfle &LBoPRE Acidl(sZ, 95 exarrpl e

188) in absolut Pd/ The
pl aced under 5 anﬁ]a q:%ﬁ%r? ¥ 3 g%ﬁd"@%&? %8%?{1?953[{@%?{(% ereza/E é’t%
Fol | owi ng conpl efq¢.drmewbldbhts weeakbttwetdno &g and thereattioh wwae stiveedl af 23°Cer ed t hr ough
a pad of 54 13 SQ [ 48375 Ce sol vent
was removed to g\?é\%g@q?é ¢ q’u@ﬁt")%“ of* %&J it 15?/1’""5%5?"6@““ *fl Zm% i Hfe

reaction mlxture was saturated with K,CO; and extracted with Et;0 (2 x 100 mL).

The combined organics were washed wit_h brine (100 mL) and dried over MgSO4 to

10 give 4.35 g (96%) of the desired amino alcohol. |
B. Part 2

The amino alcohol was sulfonylated as in Example 89.

The following co'{npounds (Examples 177-183, Table 16) were prepared
15 using'the amino alcohols of 1-amino-1-cyclohexane carboxylic acid, 2-amino-2-
norbomane carboxylic acid, D,L-1-aminoindane-1-carboxylic acid, and 2-
* aminoindane-2-carboxylic acid hydrochloride with 5-chlrorothiophene-2-sulfonyl
chloride and 5-bromothiophene-2-sulfonyl chloride following the procedure outlined
for Example 177.

Qr BH; ~ ArsOCI oeﬁs? QOH
HN OH Ly X ‘QSJ/ ‘n
\

20
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BOC group was renoved and the am ne sul fonyl ated per the protocol
for exanple 189. 5 Exanple 196 5-Chlo
ro-N-[(S,S)-2-nmethyl-1-(2,2,2-trifluoro-I-hydroxyethyl)butyl]thi ophene-2- 4
sul fonamide CI OOA OHCF3 0"~~ NH To a 0 C solution of 13 JUN 2005

5-chl orot hj :2-sul fonyl isoleucinal (770 ng, 2.6 1 Exampl e
118, partgw%p"g@?’%f% THE (5 nl) was added TMB-CF3 (5 ni, S’FW!”H“?E‘E). The
resulting mixture was treated with TBAF (250 L, IMin THF). The cold bath
was renoved and the reaction was stirred at 25C overnight. The reaction
was quenched with ICl (25 nL, 2M and the resulting solution was extracted

with ethyl acetate (3 | | e Wk G e ts were washed
with 15 water (25 ni) %R%ﬁgﬁﬁysﬁgﬁ“%@{‘ﬂ@%@%‘?‘gﬁkeg‘\t/‘g’)'éhf\'}g O4__The residue
was submitted to RP-AlRincaciklee exanql e 15X #6t procedure)XeEdBmive 7M ng of
the desired phoeikeli-cfdhéxare Sa¥oglid NEXmple177= 1. 23 fExapple T8e fol | ow) ng
conpounds ( Exjagpl es 197-198, Tabl e 18)8. mavVeHS Y 00 éis 33860 (MigT)ny02 min
| - am no- | - cy chGhtrangobambdcatbotyliaCl{Bxaniple E¥8Chl or ot [Exapplen&2 2- sul f ohyl 20
chloride withjagh! yl magnesi um br onmi dg3znid (R4+-Hit logImia|36¢ D3reMd#iBs1 .0ermeth| or i de
fol | owi ng t he[D0Wantdofflafy: DegbtisnyRe OUEkdnipdedi 0or exanpl es 177 (parts [1&2), 118
(part 2), anfdcidl9 respectively. 55 |V BAMEYAD2 niid| JUN 2005 -

PCT/ USQOL/ 4837k . Fnifdia¥én&2arbablieacld ([ECMpldmgoa: Mol eflthapleil®h and retention
time) RRMgX |Hl 342.12 (M-H), 1.07 min {388.01 (M-H), 1.08 min

outlined

The following compounds (Examples 184-195, Table 17) were synthesized
using 5-chlorothiophene-2-sulfonyl isoleucinal and 5-bromothiophene-2-sulfonyl
5 isoleucinal with methylmagnesium bromide, n-propylmagnesium chloride, and
allylmagnesium bromide following the procedure outlined for example 119. The
resulting mixtures of diastereomers were isolated by semi-preparative RP-HPLC

using the conditions outlined for example 155.

10 Table 17 (LCMS Data’:; Molecular ion and retention time)
R-MeX X=Cl X=Br
Example 184 Example 190

methylmagnesium
bromide

310.41 (M-H), 0.87
min

Example 185
310.44 (M-H), 0.93

|min

356.20 (M-H), 0.95
mitn

Example 191
356.15 (M-H), 1.02
min

n-propylmagnesium
chioride

Example 186
338.47 (M-H), 1.06
min

Example 187
338.45 (M-H), 1.12
min

Example 192
384.17 (M-H), 1.13
min

Example 193
384.24 (M-H), 1.18
min

allylmagnesium bromide

Example 188
336.10 (M-H), 1.2
min

Example 189
336.10 (M-H), 1.24
min

Example 194
382.00 (M-H), 1.2
min _
Example 195
382.00 (M-H), 1.25
min
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Exanpl e 197 allyl magnesi um brom de348.10 (M H5, 1.18 min

2- et hyl al | yl magnesi unExanpl e 198 chl ori de364.10 (MH), 1.26 nmin

199A 5-Chl oro- N- ((S) - 2- hydr oxy- | - (4- hydr oxycycl ohexyl ) et hil3] ﬂHN@E@ene 2
sul fonam de CI 10 A. Part 1 To a solution of 4-hydroxy-L-phenylglycine (10
g, 60 nmol e) wow2dsaeH (20 nk, 3M was added water (380 m_) %%z}gg% ni ckel
(30 g). The reaction mxture was hydrogenated at about 3 atmg to 80 C
for 36 h in a hydrogen bomb. The reaction mixture was filtered through
Celite and reduced in volume to about 80 15 100 nL and di oxane (100 nlL) was
added. The resulting m xture was cooled to 0 C and treated with Et3N (10

mL) and 5-chl or ot hi ophg Sthetic ARy, 57252 13
JUN 2005 PCT/ USol/ 4837 r&f‘r.%ym estc T&EGIE%@EF?% %\gssﬂg %?C\Rg%d}é%)foaéév% up to

25C and stirred overnight he ~di oxane and Et3N were renoved and the

remai ni ng aqueous sol uti orrodl-bsltceﬁmﬁbﬁ bt hdNwerfby aHQle (sellhf RSR W LAING
preci pitate was z,oll wat er and ether "to give

e
the desired prod ‘c’:fahég"’é Wﬁ4t5g (%{5365\51@@ °f§@ﬁ}ﬁpme°tf%050é€tuepsll3(lﬂ(m%pur| ty
by 5 ELSD, nbz=mded wivkedddd.al G rof0 00
(S)-N-(5-0 -t hi oghene- 2- sul £ ﬁm;iﬁ' " r°dro%§%?ﬁ2§$ﬁgf;r§fﬂ%d?ﬁwa? 33. 99
mmol, part 1) in%an 3&?%\858?*14@; §°t‘£EIEf§Efda Arermigit Thexeachpn was M i n THF,
110 mmol es) dropmmeheatbyﬁ}@adaihmmmlaq'm(m)mmwﬁﬁym n%'ofgt Hn5£&he25c
over the weeken d The reaction was quenched wit

at 0 C and stirrS§ERiversseparad alngﬂﬂ’e aﬂ*l“?E“%é)éef F\é’iﬁ‘ﬁt\?@&’lthﬂhyltaﬁ@ate ﬁﬁré&ﬁ pildat e was
col I ected, washed@hadadntbined beyani¢odt aidione MgSDTRA thabBpnL ref'?xfovgj' tggméls ajethery,

and dried (0, @z%é% Bk Re L r ot et on 1 e 92064 mim) o
Part 2
To a solution of the ketone from part 1 (8.4 g) in MeOH (200 mL) was
added NaBH, (1.5 g, 39.6 mmol) as a solid. The reaction was stirred at 25°C for 5 h at
which time the solvent was removed in vacuo. The residue was dissolved in ethyl
15 | acetate (100 mL) and washed with water (2 x 50 mL). The crude product was
subjected 10 a B'iotageTM eluting with 5 to 15 % EtOAc/hexane to give 4.12 g (49 %)
of the desired alcohol.
C. Part 3
A solution of alcohol from part 2 (4.12 g, 16 mmol), CH,Cl, (75 mL),
20 and TFA (15 mL) was stirreq,al 25°C for 15 min. The reaction was quenched with a
solution of NaOH (15 mL, 1M) and then basified to pH 12 with NaOH pellets. The
resulting solution was extracted with CH,Cl, (2 x 50 mL), and the combined organics
\ were washed with water (25 mL), brine (25 mL), and dried over MgSOs to give 2.44

8 (97 %) of the desired amino alcohol, which was carried on to part 4 without further
25  purification.

D. Part 4
The amino alcohol was sulfonylated as in example 89. The pure
synthetic diastereomer of Example 193 was obtained as follows:
To a solution of the BOC-amino homoallyl alcoho! (1.1 g, 4.27 mmol,
30 see part 1-2 of example 188) in absolute EtOH (50 mL) was added Pd/C (110 mg).
The flask was placed under an atmosphere of hydrogen (balloon) and stirred at 25°C.

Following completion of the reaction (2h), the mixture was filtered through a pad of
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15 Exanpl e 199 5-Chloro-N-((S)-2-hyd roxy-|-(4-nmethoxycycl ohexyl)ethyl]
thi o phene-2- sulfonamde .1 ci 20 A Part i A m xture of

5-chl oro-N- ((S)-2-hydroxy-1-(4-

hydr oxycycl ohexyl ) et hyl ]t hi ophene- 2- sul fonami de (6.4 g, 18.188 JoNol0 fr om
Exanpl e 199A, 2, 2-di net hoxypropane (7 nm., 5.65 mml), and TsOHH20 (72 nyg,
57 13 JUN 20850682/ 057252 PCT/ USOL/ 48375 0. 38 mol .) i n rOTIYAAI/6R3ES benzene
(120 nL) was refluxed. After one hour, benzene was slowy distilled under
at nospheric pressure to a final volune of 10 nL. Fresh benzene (100 ni)
and 2, 2-di net hoxypropane (5 nL) were added and the above operation was
repeated. The residue was partitioned between diethyl ether and sat. 5
NaHCO8. The aque&elits ahdie kol viaswaxtmaet edgivd L 16 gliqaadydf tiethepy! 4@log. TIE0 nl) ,

and the conbi ne xtracts wer ed _over, t was
purified by col g)ﬁﬁgrff‘t‘f’r‘b?'?ﬁf'gﬂregam{th %m'rqeésuifo%@i%:%w }%ﬁ?‘g%ggusﬂ%gqglcuent to
give the N,O aeedngpi¢ 8. (5. 77 g, 81% (100% m z=380 (M+l)). B. Part 2 10
To a 0 C solution of (S)-2-(5-d-thiophene-2-sul fonam do)-2-(4-

hydr oxycycl ohexyl)-N, O acetonide (379 ng, | mol) in THE (7 nL) and DWF (2
m.) was added NaH (80 ng, 2 mmol ). ThExmmﬂelllM ng reaction was stirred at 0C

for 10 mn at h t d The
reacti on was @ng 3,8&%%2%@ g%%Of?ge&gggkaaéﬁ%pﬁﬂﬂﬁﬂgg gent was
renoved and acetic 15 aC|d (80% 15 nisklfomamidedded. The m xture was stirred
at 25C over the weekend. Follow ng renoval of the acetic acid in vacuo,
the residue was subjected to colum chronmat ography on silica gel eluting
with MOH CH2Cl 2 (3:10) to give 303 ng (86 9% of Rhe desired product. The
fol |l owi ng conpounds (Exanpl es 199-202B, Table ~er e prepared 20 using
(S)-2-(5-d-thiophenesl }|fonani do) - 2- (4- hydr oxycyl ohexyl)-N, O acet oni de
(from Exanpl e 199, part 1) with |o/p hane, 1-b onopr gpane, allyl brom de,
benzyl 3

S /

//\\ OH

To a 0°C solution of 5-chlorothiophene-2-sulfonyl isoleucinal (770 mg, 2.6
10 mmol, see Example 118, parts 1&2) in THF (5 mL) was added TMS-CF3 (5 mL,
0.5M in THF). The resulting mixture was treated with TBAF (250 pL, 1M in THF).
The cold bath was removed and the reaction was stirred at 25°C overnight. The
reaction was quenched with HCI (25 mL, 2M) and the resulting solution was extracted
with ethyl acetate (3 x i5 mL). The combined organic extracts were washed with
15  water (25 mL) and brine (25 mL) then dried over MgSO.. The residue was submitted
to RP-HPLC (see e\ample 155 for procedure) to give 74 mg of the desired product
(m/z = 364.0 (M-H), rt = 1.23 min).
The following compounds (Examples 197-198, Table 18) were synthesized
using 1-amino-1-cyclohexane carboxylic acid and 5-chlorothiophene-z-sulfonyl
20 chloride with allylmagnesium bromide and 2-methyl allylmagnesium chloride
following the four step procedure outlined for examples 177 (parts 1&2), 118 (part 2),

and 119 respectively.
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brom de, 2-picolyl chloride hydrochloride and 3-picolyl chloride
hydrochloride as outlined in Exanple 199. OH 25 OHOH S OR 00 .S'N k OR 58
13 JUN 2005 WD 02/ 057252 PCT/ US01/ 48375 Table 19 (LCVMS Data3: Mol ecul ar ion
and retention tinme) R X iodonethaneExanple 199 352. 1(MH), 2 87N 12005
1- br onopr opahefxapel € 200 366. 0(MH), 0.91 min ally) bromd nga e 201
378.0(MH), 1.0Im n benzyl broni deExanpl e 202 428. 1( M H), PEIAPIIRSATS

2-pi colyl chloride HCl Exanpl e 202A 429.4(MH), 0.57m n 3-picolyl chloride
HCl Exanpl e 202B 429. 0(MH), 0.57n-Lin Exanple 203 5

N-[ 1- Acetyl - 4- (hydr oxymnet hyl ) pi peri di n-4-yl)-5-chl or ot hi ophene- 2- sul f onam d
e. .r A N J[1-Boc-4-(Carboxylic Q’d) pi peridi n-4-yl ]Qchi or ot hi ophene-

sul f onani de o R-MgX 0.
S >S. R
Cl :
_U m OH

CI—U S‘[:j

Table 18 (LCMS Data: Molecular ion and retention time)

R-MgX
Example 197
allylmagnesium bromide 348.10 (M-H), 1.18
min
. Example 198
2-methylallylmagnesium p
chloride 3§4.10 (M-H), 1.26
min
5 Example 199A

5-Chloro-N-[(S)-2-hydroxy-1-(4-hydroxycyclohexyl)ethyljthiophene-2-

sulfonamide

O//\o OH

10 A Part 1
To a solution of 4-hydroxy-L-phenylglycine (10 g, 60 mmole) in
NaOH (20 mL, 3M) was added water (380 mL) and Raney nickel (30 g). The reaction
mixture was hydrogenated at about 3 atm at 60 to 80 °C for 36 h in a hydrogen bomb.
The reaction mixture was filtered through Celite and reduced in volume to about 80-
15 100 mL and dioxane (100 mL) was added. The resulting mixture was cooled to 0 °C
and treated with E3N (10 mL) and 5-chlorothiophene-2-sulfonyl chloride (16 g, 72
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10 Triethylamne (2.28 nL, 1.66g, 16.45 mol) was added to a slurry of

1- Boc- 4- am nopi peri di ne-4-carboxylic acid (2.68g, 10.973 mmle) in
acetonitrile:water (1:1) (40 nL) at 25C. The slurry becane a neon yellowto
greenish solution at the end of addition. The slurry was sliphtJun 2865 med
up (5 mn) i ot 0 obtain a solution. The m xture wasy, o 0C,
5-chl or ot hi (k)mg/]dg?fégsul phonyl 15 chloride (2.62g, 12.07 W%(ﬁ%&aded (5
mn) dropwi se as a solution in acetonitrile (8 nL). The solution was
allowed to warmup to 25C overnight. After 19 h, an aliquot was taken. TLC
(9:1 CH2C12: CH3OH) indicated that reaction was about 90% 59 WD 02/057252 13

JUN 2005 PCT/ U f
water (50 i), CRBte) TRl ol kil RRs EIFIRA HmBHETHL O O
| ayer was was he dioxateranddndh were bmoatd and thedemaiziay aqumusmgn@rdlle@dwrérlegsm

filtered, and C%ﬁn t’h?etx%ﬂxlthg g?ﬁ]%ﬁ&té Qf\rﬂ‘é é%'ll!ecte(dzwésg%)d w;ﬁbﬁ'&tgp anﬁetH}gétﬁ{' al was

purified by colu hr omat o 5 el uent:
starting with 5% m&ﬂedmlr@ﬂiﬁmﬂﬂctmmwmwlw A% IO MMEDE) (1 90%CBRAY 2yt 0

furnish N-[1,- ‘(épr
aci d) pi peri d| n- %(L'SFB]- - %?:gro)ﬁl ophene- 2-sul fonam de as a white anorphous
solid (1.2g, 25.7% .BMasPa8@ectrum (-ESI): 423 (MH-. B. N

| - Boc- 4- (hydr oxynet hyl ) pi : -5 | - sul fonam de. 10
I N Bor an(e ¥HF (>1/ 01951)221%35%%95&;&%%7\5(50? tﬂi\r/\ggel;{ls 95[11%?120-% wi se over 30

mn at 0OCto a éwlrawczzmof@mglyqneﬂéés&(%amm@mﬂmldlwhﬂbrwsa iveRsrpddedy| | - 5-
chl orot hi Ophene'b%rﬁylﬂ-@r{@m rqg 1 unglelg% A 1arob\ﬂs@ﬂt@y@r”ﬂ’1@$esultmg

tetrahydrofuran (15 . The reaction was to warmup to 25C
overni ght, dfd tnﬁewrevw Saﬁ@nﬁiﬁé@ over thewegdiends ThaTeestiommingre yas qusoshedet i ¢ aci d

in methanol . Aftgf, F?qu(‘)"ﬁﬂl ﬁ\\{?ﬂ‘@n@%@ﬁirre@ QQS%?(OP@’E W@%@Pem‘@@@d sHassol ved in
et hyl acetate and washed , water and 10% NaHCO3. The aqrganic

| ayer was dried Wtawg@aolleﬁeﬂ t\@ﬁ*@é »\athcva@bﬁe@hmma@émali gnowbeldisthy crude

yel low oil (I. Xkeher), {H?!Qiri%ﬁ v&rmg@&hd%%emu;.aeﬁb%uaxggoﬂsmmm% purity
chr omat ogr aphy, silica 400 nmesh, eluent: starting with 1:3

Et OAc- hexane andYXFS Qnﬂ‘?‘r‘n‘g”ﬁnst(h" - s HPIE tepsptiongiing el - 64mishf or d

N-[ | - Boc- 4- (jgydr oxymnet hyl ) pi peri di n-4-yl]- 5-chl orot hi ophene- 2-sul f onam de
as a colorless oil (0.79g, 68.2%. Mass Spectrum (-ESlI): 409 (MH'. C
N- [ 4- (Hydr oxynet hyl ) pi peri di n- 4-y| | - 5EgpmBed®hi ophene- 2- sul f onani de

5-Chloro-N-[(S)-2-hydroxy-1-(4-methoxycyclohexyl)ethyl} thiophene-2-

sulfonamide

» /

A o

Lo
CI/<Sj\/S \/ N
o/\o
20 A Part 1
A mixture of 5-chloro-N-[(S)-2-hydroxy-1-(4-

hydroxycyclohexyl)ethyl]thiophene-2-sulfonamide (6.4 g, 18.83 mmol) from
Example 1994, 2,2-dimethoxypropane (7 mL, 5.65 mmol), and TsOHH>O (72 mg,
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HCl Salt 3- 25 4N MCI (5nL) was added to a stirred solution of N[ 1-Boc- 4-
(hydroxynet hyl ) piperidin-4-yl]-5-chlorothiophene-2-sul fonam de 5 (0. 7g,
1.7 mmol) in EtOAc (4 nL). The solution was allowed to stir at 25C. After
30 min, a cloudy solution formed. After 2 h a precipitate feonnggh 2006C (1:1
Et OAc- hexane) indicated 30 the reaction was conplete. The sol vent was
reduced to YO ®/i252di luted with diethyl ether (6 nlL) andPET/UsS®BHEIFSt hr ough
a filter funnel. The precipitate was washed with diethyl ether (3 x 5 nL)
to obtain N[4-(hydroxynethyl)piperidin-4-yl]-5-

chl or ot hi ophene- 2-sul f onam de as an anor phous white solid (0.48 g, 90.7%.
Mass Spectrum (+ESI): 311 (MrH)+. 60 13 JUN 2005 WD 02/ 057252

PCT/ USOL/ 48375 [.38 mmol.) in anhydrous benzene (120 mL) was refluxed. After one hour, benzene

N-[ 1- Acet yl |

sul[ f ongren )ée Ace%a? SBEWSR H&i %@epﬁ%g&%&% Jre é)a%awomn%l Qﬁ}gﬁ ?ssg (5 mn)
as a solution |bﬁn2©H2CIIOQ (L) and 3,2 tdonethaxppropade (S mb) waré added fnd the above :

N-[ 4- (hyd t d
(0 196, 0. o1 s et Bttt g ieles BRUEHA phiDbaPRBRA sherdh LIS T8
The sol ution 5vvasN@iGQ:méhe aquequarlapet w%@ctadvemmw etier 43 k)1 00 mh). ahd ﬁ,}eot was
taken and TLC ( lcoé_&%@??tgm%aneh Q'ér‘i&’és%d Tthgg'ltudT gy’&i&ctt '\h%p%@i@d E)me)' ete.

was diluted with the organic er was ed W|thIN

HCl (50 nl), sataghanediramplrssaprsy w&jcﬁzE@s/%;lzawﬂmw(gs\@W ft). The
organic |ayer “Ba%etgﬁlhﬁé AVER 190N, diL3®r®d1yand concentrated to obtain a

crude oil (175 e crude product was purlfled by col um
chromat ogr aphy, sil Beca g#t230-400 nesh, eluent: starting with 1:4

Et OAc- hexan nd endin ; £ ]
N-[ 1- Acet yl 6140a( hydr Oxy?revm& {]OJC sjoluéxr'c:r{x QIA‘g.S:) 3?5@.]1"911%%& L5 Qlifdnamido)-2-(4

chl or ot hi ophene-tpd @uyq‘yelnbmldré! C%}@l‘ded\’f\]%hg d enroe!) i THF((@ nlpgnd DRIFIGy |

2:/?3278280'[ rHu m5( ;rgr§ Was aéée% PﬁMF@b 'ﬁrg Mi’%‘og 'l%lrééulijng Qém&l& @sﬁ%mm 1o Ieg ggg

5- Chl or o- N-[ (1S, i)t whrehy@p méme@lhrw@llzﬂnémlb\mswiqledsze%WFSonam de.

.1 20 allowed to warm to 25°C and stirred for 18 h. The solvent was removed and acetic
15 acid (80%, 15 mL) was added. The mixture was stirred at 25°C over the weekend.
Following removal of the acetic acid in vacuo, the residue was subjected to column
chromatography on silica ge! eluting with MeOH/CHaCl (3:10) to give 303 mg (86
%) of the desired product.
The following compounds (Examples 199-202B, Table 19) were prepared
20  using (5')-2-(5-Cl-thiophenesglfonamido)-2-(4-hydroxycylohexyl)-N,O-acetonide
(from Example 199, paril 1) with iodomethane, 1-bromopropane, allyl bromide, benzyl
bromide, 2-picolyl chloride hydrochloride and 3-picolyl chloride hydrochloride as

- outlined in Example 199.

OH OH OR OR

—_— —_— —
oH Q‘,’O Qo Q0

.8 N S-N "n
25 "o C"d )(-o cl i\ )V CI/U "o
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A. 2-Chlorofuran. 1.6 M nBuLi (15.37 g, 150 ni, 0.24 nol) was added
dropwi se over 10 mn at 25C to a solution of furan (13.6 g, 0.20 nol) in
dry diethyl ether (200 nL). Wen the dropw se addition vvas,'%(c):w%gg@d, t he
reaction m xture was cooled to 61 1 3 JUN 2005 WD 02/ 057252 / 48375
-70C. At thysot/emmparature a sol ution of hexachl oroet hane ¥@Qusi480521 nol )
was added over 10 mn and the tenperature was not allowed to rise above
-55C. The reaction m xture vas kept at -70C for 3 h. The reaction m xture
was then warned to 25C, hydrolyzed with ice water and neutralized with 2.5
N hydrochloric acid. The 5 phases were separated and the water phase
extracted twice wth drghdy (1NMSDaal:0@oledular ionthad retentiomtnle)di et hyl et her
phases were washed once with a solution of NaHC03 (50 m) and once with
water (50 nmL) and dried d er Ngsm The diethyl ether ywas distilled off
through a fractionating co nd the pnesunagle v®s collected at 78 to 79C
to obtain 2-chlorofuran as ‘% QF??F 7% ess oi|Bs{.2®-0),0.8280 6 % . ' H NMVR 10
(DVBO-d6, 400MHz) S 7.34 ({d, TH), ©.38 (dExdmp®2000.21 (¢, 1H. B.

5- Chl or of ur an- 2- sul fonyl ¢l B’PWG%”F%’BSpm RE6O(MHY, achkmar | de (40. 53g, 0. 1947
mol ) was added portionw se (caution, Toamxagjleomer 5 mn at 25C to

chl orosul fonic acid (56. 8g|, allgbbromide 0. 4¢ B378.00M-H),amdndiihe resul ting sol ution
was stirred at 25C for 10 n._Then —Z- CHiimaapiieen 15 (20.0 g, 0.1947 nol)
was added in one portion apRenBhBrOmitey| ¢ | I‘gzgiﬂiM}ﬁLlSXlﬁﬁkSl on was heated to
55C for 1.0 h during whichTime foam n l,g aaxempiedoand sulpsi ded. The

reaction mixture was then poaiced Bipe: ield sapdnm, orssiih i ng suspensi on was
extracted wth CH2Cl 2 (25 The or gdmvemples0dB I tered through a pad of
celite, washed with brine 'PGO'WLWO&FH%IH%‘ rlised ooven, 0Mys@4.| The sol vent was
renoved in vacuo to provide 20 5-chlorofuran-Z-sulfonyl chloride as a bl ack
oil (14.1g, 36.02 %. 'H- NWR (DMSO d6, 400MHz) S 7.05 (d, 1H); 6.35 (d, 1
H. C 5-Chloro-N-[(1 S, 2S)-1-(hydrox}MEHgESS 2. met hyl but yl ] - 2-

furansul f onagi de. (13 LT MoRPtnAn A fetidinl4-GiNs Qhlof@hipghehé@gsul fakanmide.nrol )
was added Zg] d(rﬁ‘o[m)lvxflr\&s;g}lQ (ﬂgnd*n ﬂgs )ZHJS%I uti osr;ilpl n CHZCIg (10 m.) toa 0C

sol ution of L-isoleucinol (1 59, 12.92 mmol) in CH2CI 2 (15 L) and
triethylamne (2.69 nL, 19.38 nmol). The s"s#,mion was allowed to warmto
25C overnight (19 h). An aliquot was taken and

A. N-[1 -Boc-4-(Carboxylic acid)piperidin-4-yl]-5-chlorothiophene-
’ sulfonamide

10 Triethylamine (2.28 mL, 1.66g, 16.45 mmol) was added to a slurry of
1-Boc-4- aminopiperidine-4-carboxylic acid (2.68g, 10.973 mmole) in
acetonitrile:water (1:1) (40 mL) at 25°C. The slurry became a neon yellow to greenish
solution at the end of addition. The slurry was slightly warmed up (5 min) in order to
obtain a solution. The mixture was cooled to 0°C, 5-chlorothiophene-2-sulphonyl

15  chloride (2.62g, 12.07 mmol) was added (5 min) dropwise as a solution in acetonitrile
(8 mL). The solution was allowed to warm up to 25°C overnight. After 19 h, an
aliquot was taken. TLC (9:1 CH,Cl;:CH;0H) indicated that reaction was about 90%
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TLC (1:1 Et OAc- hexane) indicated that reaction was conplete. It was diluted
with CHzZCIZ (100 nL) and the organic | ayer was washed with IN HO (2x50
m.), 30 saturated aqueous NaCl (50 nlL). The organic | ayer was dried over
MySO4, filtered, and concentrated to obtain a crude black oif3(UN2005).

The crude pW(Sb‘!}@NZV\bs purified by colum chromatography, mriisossged 230 to
400 mesh, eluent: starting with 1:4 62 13 JUN 2005 WO 02/ 057252

PCT/ USOL/ 48375 Et OAc- hexane and ending with 1:1 Et OAc- hexane to afford
5-chloro-N-[ (1S, 25 1- (hydroxynethyl)-2-nethyl butyl]-2-furansul fonam de as
an armrphous white solid (0.98 g, 26.92 % . Mass Spectrum (-ESI): 280
(MH'. Anal. Cdéne' Thefreacti@lOdilmendaiSddilipn dfAvags (SCHPLG CAXCL (80 ml)%7d Found:

C, 42.34; H 5. , , pifh water "
(15" i A YTy s s
ci 10 A (4R) 4N5@nhy\{as Que[d(qzyr Mg pﬂl@n@ymu]dmzmmmt@ztglawd!owqﬂ (8Ag). The

Triethyl am ne (6,898, gé@vﬂa? g’s% EHréH?&:&‘g\(i})&?éﬁfcé’%el9%8%'0?%5@@ 05 i,

49. 15 mmol ) were ad rop ution o Hepten0|c
acid (6 g, 48. BEIUWFZ!@I}"gl\ﬁThﬂ‘»"fEM@ H imChi:Clipné erdingrwith M&sMeOH i €dG1 to- 78C f or

5 mn and thenfdnﬁmﬁ‘{:ﬁﬁoé"ﬁt(&%xﬁgaﬁ %plelri‘?? %iﬁr@tse or&tfuo%ﬁ@ e§ts%drfc{n§x%d@t this

tenperature for a so )
R- (+) - 4- benzyl - zsw@mmomh%hs@hw @,529,%) AasgSpecmm CESE23¢MotEd t o - 78C

and nBulLi (1 6M 46. I@ mTqJJll B34 %Qn%@?%érﬁhrpy?ﬂ 5-c¥1@rdﬂ15bhe;w§ col orless

solution was stirred at {QfSakigdPeratur 45 min and transferred via
cannul a to 3p-78C solution of the ester. The yellow sh slurry was warned

to 25C overnight (19 h). mmoaénemra 122046, @Ddsml)(»JaslddEa Rpwaexane) 20
indicated that reaction was conplete. t was cool ed C and the reaction

was quenched b§veaddimin #9" Gfo m@tmef Mil)-Bog-¢- (%@\ﬂlclaﬁ'@www% BlPyl acetate

(200 m) and t BRoRHRELe-I-AWERani@S 1 38 P2H2ahAM) dRSuS BYaRydrRYi@h (1S dri ed
over MgSH, fil te(r)eg% and concaentrat gd to ob%g%a (‘:Jrud yel | ow(0|l (13.69

g). The crude pPoAEE rA840N WaS AlEYEd P WymMamIle2inG e rare g aog fiephgs aueneheda gel
230 to 400 meshpy gdditor 33 ik dEY 69AGcdHB adidindhhaQORfter solvent evaporation, the

crude product was dissolved in ethyl acetate and washed with 1M HCI, water and
10% NaHCOs. The organic layer was dried over MgSOq, filtered and concentrated to
obtain a crude yellow oil (1.1g). The crude product was purified by column
chromatography, silica gel 230-400 mesh, eluent: starting with 1.3 EtOAc-hexane and
20  ending with 1:1 EtOAc-hexane to afford N-[1-Boc-4-(hydroxymethyl)piperidin-4-yI]-
5-chlorothiophene-2-sulfonamide as a colorless oil (0.79g, 68.2%). Mass Spectrum
(ESI: 409 (M-HY,
C. N-[4-(Hydroxymethyl)piperidin-4-yl]-5-chlorothiophene-2-sulfonamide

HCI Salt -

4N HCl (SmL) was added to a stirred solution of N-[1-Boc-4-

- (hydroxymethyl) piperidin-4-yl}-5-chlorothiophene-2-sulfonamide 5 (0.7g, 1.7 mmol)
in EtOAc (4 mL). The solution was allowed to stir at 25°C. After 30 min, a cloudy |
solution formed. After 2 h a precipitate formed. TLC (1:1 EtOAc-hexane) indicated

- 30 the reaction was complete. The solvent was reduced to ~2-3 mL, diluted with diethy!
ether (6 mL) and filtered through a filter funnel. The precipitate was washed with
diethyl ether (3 x 5 mL) to obtain N-[4-(hydroxymethyl)piperidin-4-yl}-5-
chlorothiophene-2-sulfonamide as an amorphous white solid (0.48 g, 90.7%). Mass
Spectrum (+ESI): 311 (M+H)",
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WO 02/ 057252 PCT/ USOL/ 48375 hexane to obtain

(4R) - 4- benzyl - 3-[ (E) - 2- hept enoyl ] - 1, 3-oxazol i di n-2-one as a colorless oil
(12.1g, 92.80 % . Mass Spectrum (-ESI): 288 (MH)-. B. 9

(4R) - 4. Benzyl - 3-[ (2R) - 2- br omo- 3- but yl hept anoy! ] - 1, 3- oxazol it WU8- 28 5ne A

slurry of copper bromde (1) dinmethyl sulfide corrpl ex (5. 967
mmol ) in THEP(E)%)‘??La and di methyl sulfide (30 nL) as a cojpzcﬁ\?q;éHt%é\zvas

cooled to -40C and n-butyl nagnesium chloride (25 nm., 49.93 nmol) was added
10 dropwi se for 10 min and stirred for 20 mn while warmng to -15C. The
bl ack slurry was cool ed to-40C and

(4R) - 4- benzyl -3-[ (E) - 2- heptenoyl ] - 1, 3-oxazal idi n 80 nmol )
was added dropwi se oPerN4d ﬁ‘i"th‘ ydaowemﬂmw"g #ﬁiﬁg'(‘:glﬁ ﬂ%phgqoz4oc The
reaction was |et warm $pfa8mEsC overni ght (20 h). N Bronosucci ni ni de
(7.407g, 41.61 mol) WasceRletstidp QU I3gpNedsmmbdiy was addbd drof8ise Gohin #5on of t he

bl ack 15 slurr It was,_ all rmto 0 f
addi tional 3 hysﬁh@"wggéql?@% &‘\ﬁ@ﬂ%@ tWPﬁGi‘;Wﬁm)‘%*l&%@gl 8§ sat ur at ed
anmmoni uhm ;:ar Elonat}quaadorQ. tﬁlopmnpotsalsmammbt(osag IOaﬁtllendehm aH.ekKS mLDJEIW 3ec_?_[]re
reeni sh to bl ue rec ere e
?mt her |iquor vvé’éeﬂd’llq?’ﬁ'f "iaihgé% g@‘ég?ﬁ’ o “.'L%GH??%Q)C‘ b \3@&?’:? grganl c was
g r |[ (eg R;)vgr bl\/gS%NerEightt(w R)dAnamqmemsrtalteednctna)@tlaEtﬂA(cmm)lbémgdl thatQ

r ono- ut ¢
seni-solid (grd&) ‘°r( E‘P‘a %‘g}é“?)ed @ﬁgblép?’ r’gur%a?gg%%)@n& 1%@!3%5
(T 4R) - 3- [E] 2|S) 2- Azasmﬂamnguyctl?e(pmansm¢m4amguswmcm(&mkmmmaﬁl@ de
et r anet ani azi de ;
dr opwt se {5 1 o e SaE I TR Gpw Hisos b R dn 113 ARG pelaingS
but yl hept anoyl ] ch;daodx(azmngdi'rhe &umﬁoqmt‘@gpugﬁwzoyrmblhw maogta PRt ri | e (50
) e M eact g, W9aShid Red Hohe daflRy S 0 E%Aa}fa] J8% pminnd TLC

(1:4 Et OAc- hexarf )ca PEECT I on was he sol vent was
renmoved in vacudstoxbee\amemﬁfﬁordﬂrgr[bhaﬂjd 4s(érdr°‘emethdl)mﬂ@iﬂ*§§’8r5ved in CH2C12

(200 nt) and que fé%&ovﬂ?t Zsmfon%Prat egggwmr):olor-rd?lewﬁ)hgaﬁ §).ayer was dried

over I\/gSO4 fi It conce vacu
(4R) - 3-[ (29) +2- avthd Sp&thomt(yESIRBOAMYH] - AngleCalyd for C&%Mﬁ&ﬁuﬂ ﬁzéhoone as a

g;fgg%g'; ow oi | ¢ 3.8 95.709,%, 3280 Fo{BSS 3PBEGL SR ; FSL) - 385 (MH)-. 64 VO

Example 204

5-Ch|oro-N-[(IS,ZS)-I-(hydroxymethyl)—2-methylbutyl]-z-furansulfonamide.

1‘\\\\

20

A. 2-Chlorofuran.
1.6 M nBuLi (15.37 g, 150 mL, 0.24 mol) was added dropwise over 10
min at 25°C to a solution of furan (13.6 g, 0.20 mol) in dry diethyl ether (200 mL).

When the dropwise addition was completed, the reaction mixture was cooled to
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13 JUN 2005 PCT/USO /48375 D. (2S)-2-Am no-3-butyl-I-heptanol. To a slurry
of LAH (1.219g, 32.13 mmol) in THE (60 nlL) was added

(4R) - 3-[(29) - 2- azi do- 3- but yl hept anoyl ] - 4- benzyl -1, 3- oxazol i di n-2-one (3. 6g,
9.37 nmol) dropwise at OC over 20 nmin. The reaction was heat &d dbN for
18 h. The 5we@emisrsn slurry (brown) was cooled to 0OC and tt}g é}Factl on was
quenched with H20 (15 nL) and washed with IN NaOH (30 ni) "&dP¥E3 35 ni) .
It was let stir for 2 h to obtain an off-white slurry. The slurry was
filtered and the nother |iquor was further dried over MpSO4, filtered, and
concentrated in vacuo to obtain (2S)-2-am no-3-butyl- 1-hept anol as a crude

yellow oi | (1. 93@0C734.t7t§1%emdwa$&e §Qﬁ9ﬁﬁ %éﬁﬁ%r})etga]n% 45}9 &ene o) ‘Y%nam de.

N[(1S)-2-Butyl - %ﬁ}; t hyl ) hexyl
15 5- Chl or ot hi of sl Qe ‘f‘é‘ﬂ‘}/ﬁ‘eé?ﬂ’ﬁﬁfﬁ“@fé weonot aldowet 10 ﬁsaalmadassmérhadded
dropwi se (5m n) reastioa rRiRtued WQSrLebfhtCV@@lfgr iIZtheLct{oﬁ nﬂ‘)étgrg \\%19“-1%[ errlnecc)( to

(4R) - 3-[(2S) - 2- i t ept anoyl ] - 4- ben oxazo in-one (1.9
g, 10.14 mol) ﬁ%{& l?’rdl“gﬁ‘?a “ytﬁh“’r?e“’a('?'aﬂ"?ﬁ_ral'zfé\ 2r§rf‘d)h))dr06hh®csatlu”fheon was

al | oned to war nphases2tdte sdptiﬁfdﬂlaghﬂhe(\aa%rmase Slratlel gHPet wmaéiftrxﬁlé%@r ;I-Lg (1 ; ﬁ
uted w

Et OAc- hexane) |n§ai_>1§§k€ h 0 reaction was co
CH2Cl 2 (100 i) 8™ ‘P@‘LWF Phao‘i)%ﬁs""%‘gﬁé@ﬂ Qrice Wn‘hr&ISH@ion(cﬂ“S 50 nL) and

sat ur at ed aqueolisHCBO50(H0) eﬂﬁt)o Tbi@h REGENME) arfdX | SO,
filtered, and cg centrat ligi gcbet ain wa rgr ude)%')”laI (ﬁle% gp%oed[f]%\é%hlyw
I

product was puri er S gt ropgh 6%"("@@4“8&?@“m%mdlth@rg@ct 23Golleptd atesh,
eluent: starti n@S W7l9t‘Ctbo’i)tzErﬁ ORElo RExam s AddbrieR Giieh. o tdy h ﬁg@ﬁﬁ hexane 25
-chi or

Eﬁl LBLQ:’IZQUw éﬁ)[%é toéwiéﬁépé (rsgrsﬁ’ulri%h ldz)s{)]ﬁs(&l lddGL’H)g, 16.9 % . Mass

Spectrum (-ESI): 366 (Msiﬂ)hioroﬂ&ﬂ’alz suiBhft cilodder C1 H25 N O 03 S2: C  48.96;
H 7.12; N, 3.81. Found: PG 08, I—L .83, N, 3.82. 65 1 3 JUN 2005 WO
02/ 057252 PCT/ USO1/ 48375 @gg%psepez@e loride (40.53g, 0.1947 mol) was added portionwise

2& l[: l(J rlgn ga) : én §/ chgg?g}/qggzhg) -bve25 r@ﬁ bbdsbghyéﬂcr&-uffbﬂic AP E6fsa 8. 0,487
mol) and the resulting solution was stirred at 25°C for 10 min. Then, 2-chlorofuran
| 15 (20.0 g, 0.1947 mol) was added in one portion and the resulting dark suspension was
heated to 55°C fo'r 1.0 h during which time foaming occurred and subsided. The
reaction mixture was then poured onto ice and the resulting susbension was extracted
with CH,Cl; (250 mL). The organic was filtered through a pad of celite, washed with
brine (70 mL) and dried over MgSO,. The solvent was removed in vacuo to provide
20 5-chlorofuran-2-sulfonyl chlogide as a black oil (14.1g, 36.02 %). 'H-NMR (DMSO-
ds, 400MHz) & 7.05 (d, 1H); 6.35 (d, 1 H),
C. 5-Chloro-N-[(18S,28)-1- -(hydroxymethyl)-2-methylbutyl]-2-
> furansulfonamide.
5-Chlorofuran-2-sulfonyl chloride (3.376g, 16.79 mmol) was added
25  dropwise (5 min) as a solution in CH,Cl; (10 mL) to a 0° C solution of L-isoleucino!
(1.5g,12.92 mmol) in CH,Cl, (15 mL) and triethylamine (2.69 mL, 19.38 mmol). The
solution was allowed to warm to 25°C overnight (19 h). An aliquot was taken and
TLC (1:1 EtOAc-hexane) indicated that reaction was complete. It was diluted with
CH;Cl2 (100 mL) and the organic layer was washed with IN HCI (2x50 mL),
30  saturated aqueous NaCl (50 mL). The organic layer was dried over MgSOy, filtered,
. and concentrated to obtain a crude black oil (2.69 g). The crude product was purified

by column chromatography, silica gel 230 to 400 mesh, eluent: starting with 1:4
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5 Phosphorus pentachl oride (15.29g, 73.44 mmol) was added portionw se
(caution, foamng) over 5 mn at OCto chlorosulfonic acid (21.39g, 183.6
mmwol) and the resulting solution was stirred at OC for 10 m 1.3 JHNM200% ur an
(5.0 g, 734od¥®isx Was added in one portion and the resu},(?f'/ﬂg,lggﬁg
suspension was stirred at OC for 15 mn during which tinme foam ng occurred
and subsided. The 10 reaction m xture was then poured onto ice and the
resul ti ng suspension was extracted wth CH2Cl2 (150 nlL). The organic
extract was filtered through a pad of celite, washed with brine and dried

over MgSO4. The sgQlvent S / i HQ. i 2 Erif |l f onyl
chloride as a blagpeEs a"f“%dd'ngi?‘?%@1%‘5‘“@%@&%%@%@?”3%@% N8 7% (d
]H; 6.38 (d, 1Hhydr&yBBthflk2-rietiifloutyl]s2-Bransulfonamide as an amorphous white solid

N-( (1S, 2S) - 1- (Hy, Y. ) xrle Uyl W-apshl i de _

2- Fur ansul f onyl (gﬁggrﬁée{%yg%@%@ﬂé@%ﬁ&gfg@ﬁ%dg@dg éc??é;%\%&se (5 mn) as
a solution in CHRELECINGOLSLE, 42063aHOE 72N, d97 diound: O 42. 36 He 666:1614.170. 909 g,
7.83 mol) in CH2C 2 (20 nL) and triethylamne (2.42 m., 17.38 mol). The
solution was allowed to warmto 25C overnight (19 h). An aliquot was taken
and TLC (1:1 20 Et OAc- hexane) indicated that reaction was conplete. It was
diluted with CH2CI 2 (100 nl) and the gxa@pri20s| ayer was washed with I'N
HC1(2x50 nlL) and saturated aqueous NaC (50 nL). The organic |ayer was
dried over MySO4, N(1iSy-2+Badlyl-1athldmaga ehfljekdis-cidorebtide pheaesolferdenide ack oi |
(0.65 g). The crude product was purified by colum chromat ography, silica
gel 230-400 nesh, eluent: starting with 1:3 Et OAc- hexane and 66 13 JUN 2005
WO 02/ 057252 PCT/ US01/ 48375 ending with 1; 2 Et OAc- hexane to furnish

N[ (1S, 2S)-1- (hydroxynet hyl ) -2- et hyl but uransul f onam de as an

anor phous white solid (0.155qg, 72.12 9. Spectrum (-ESI): 246 (M

H'. Anal. Calc'd for CLOHL7CINO4S:. C, 48.87, )H, 6.93; N, 5.66. Found: C
48.72; H, 6.78; N, 5.39. 5 Exanple 207
N-[ (1S, 2S) - 1- (Hydr oxynet hyl ) - 2- met hyl but yl, A i odo- 2-t hi ophenesul f onam de
110 A. 5-Bronmo-N-[ (1S, 25) - 1- (hydroxymet hyl y#23et hyl butyl ] -2- 10 ‘

t hi ophenesul f onam de. 5- Bronot hi ophene/2sSul¥ onyl chloride (5.0 g, 19.11
mmol ) was added B .

e}

10 A, (4R)-4-Benzyl-3-[(E)-2-heptenoyl]-1,3-0xazolidin-2-one
Triethylamine (6.85g, 49.15 mmol) and trimethy! acetyl chloride (6.05
mL, 49.15 mmol) were ?dded dropwise (5 min) to a -78° C solution of 2-heptenoic
acid (6 g, 46.81 mmole) in THF (80 mL). The slurry was stirred at ~78°C for 5 min

and then replaced with a 0°C cooling system. It was stirred at this temperature for 1 h.

T

15 In a separate flask, a solution of R-(+)-4-benzyl-2-oxazolidinone (8.295 g, 46.81
mmol) was cooled to —=78°C and nBuLi (1.6M, 46.8 mmol) was added dropwise over
10 min. The colorless solution was stirred at this temperature for 45 min and
transferred via cannula to a -78°C solution of the ester. The yellowish slurry was
warmed to 25°C overnight (19 h). An aliquot was taken and TLC (1:1 EtOAc-hexane)

20 indicated that reaction was complete. It was cooled to 0°C and the reaction was
quenched by addition of H20 (20 mL). It was diluted with ethyl acetate (200 mL) and
the organic layer was separated. The organic layer was dried over MgSOs, filtered,
and concentrated to obtain a crude yellow oil (13.69 g). The crude product was

purified by column chromatography, silica get 230 to 400 mesh, eluent: 1:4 EtOAc-
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dropwi se (5 min) as a solution in CH2C 2 (10 nL) to a 0 C solution of
L-isol eucinol (2.108g, 18.16 nmmol) in CH202 (15 nlL) and triethyl am ne
(3.77 mL, 27.24 mmol). The solution was allowed to warmt$3 2$J3W§rn| ght
(19 h). An aliquot was taken and 15 TLC (1:1 Et OAc- hexane) indicated that
reaction wasoopspisete. It was diluted in nethylene chlorpdpu§ihii@swl) and
the organic |ayer was washed with IN HCL (2x50 nlL) and saturated aqueous
NaCl (50 nL). The organic layer was dried over MySO™, filtered, and
concentrated to obtain a crude off-yellow solid (5.2 g). The cr ude pr oduct
was purified by colum chronatography, silica gel 230-400 nesh, eluent: 20
starting with hedanEtdMah@r Ay D3 GEslD meptaviot/i)-1,8- aEdlidc-bieeanre to furnish

5- bromo- N[ (1S, -1- hydr I&‘y4 2- rret éb -t hi ophenesul f onam de
as an anor pho&g%a}‘ﬁsf’&- 1208 %%‘ﬂ%& ”'%ép‘ifgu -)QSE)aééé( )¢t rum (- ES1): 246
(MH'. 67 13 JUN 2005 W' O 02/ 057252 PCT/ USO 1/ 48375 B.

N-[ (1S, 2S) - 1- ( Hydr oy netdsd-BenAEs- [ty R)oAEryind-3 Sl iepRHEW]- B 8-aRd2plidin-2-

t hi ophenesulsf onam de BigggTributyltin) (9.28 nL, 18.52 mml) and
tetrakis(triphenyl phosphine)palladium (0) (0.7133g, 0.617 mmvl) were
added to a sol ution of &bﬁ@ymfcoﬁper bromide (I) dimethy! sulfide complex (5.132g,

N-[ (1S, 25)-1- hyl but h f d 4.2
12?%4 mml)) |ﬁ%d9&9)§?/ éJH%:AéO i @H&%H&%ﬁ"%‘%‘?[ﬁ@? ﬁn%;g? ggaagd ?o(reflgux
over ni ght (19h~)ooled\fb -aub?awﬂtn g niagrdesiomahldridd @5 (L, 2983 @Ao)hesaddsd | pdi cat ed
t hat t t h I . th filt | t
Femoved | n Uac BoRgRgR 0 and A SR s 1o oS EmE Rl 4P ey
was purified by\xasobdmoe#n"drmm @F)-agdbnzyl-3-[(0)-Zheftemylie)3-R3DlidoeR-oredée, el uent :
1: 2 Et OAc-h 1S, 2S .hyd tyl

52 (tri but yi ot TS iR T b L R R Bl Th i Bsg 12, o
% . Mass Spect rTharéacksi \)'as I&S\Zarlﬁl\{b td) 25°C &ernight (20 h). N- Bromosucc1mm|de
N-[(1'S,25)-1-( :{éq&)z{éﬁﬁ uatsmdaée}azépg% \¥l|SJ tb%_clofad—gg‘%soilu%on of the black

t hi ophenesul fo

N-[ (1S, 2S5) -5 ( Wnokwmﬂhyvle@i Jthwa:rmtthm(bﬂmﬂwq stiseed for an additional 3 h. The

(tributyl stanny] met hanol
(4 n) was adde%f“gléw%e L&%H&I%E%“w l%?r]]ﬂga@ce%? sz{u?ra%g a%wgglugﬁ?%cgdlssodl um
i odi de (0.190g, NE@taS]sluﬂﬂblsuif@tle T}‘N bidRlojlurgridcaniel goeeaish toeb iR, Aprasipiiptafamed. 369,

1.27 mol in ma¢1 bﬁl%ﬂ]e) th6§ ﬁltgpea )l'he mﬁle llﬂﬁgp\\'%%llbtgﬂvﬁﬁétlﬁl b Qaed H@Uﬁﬂ%r ed to

orange upon addit reacted was stirred 51'C for
2h and t hen quemﬁhlmjbrwwa‘d!ddm@veﬁﬂgw &ltserd aoncentrated to obtain (4R)-4-benzyl-

20 3-[(2R)-2-bromo-3-butylheptanoyl]-1,3-oxazolidin-2-one as a crude semi-solid
(green) (8.49g, 96.15 %). Mass Spectrum (-ESI): 423 (M-H)".
¥

©C. (4R)-3-[(25)-2-Azido-3-butylheptanoyl]-4-benzyl-1,3-oxazolidin-2-
one

Tetramiethylguanidine azide (TMGA) (5.398g, 37.70 mmol) was added

25  dropwise (5 min) to a 25° C solution of (4R)-4-benzyl-3-[(2R)-2-bromo-3-
butylheptanoyl]-1,3-oxazolidin-2-one (4.0g, 9.42 mmol) in acetonitrile (50 mL). The
reaction was stirred for 4 days. An aliquot was taken and TLC (1:4 EtOAc-hexane)
indicated that reaction was complete. The solvent was removed in vacuo. The '
resulting black semi-solid was dissolved in CH,Cl; (200 mL) and quenched with IN

30  HCI (30 mL). The organic layer was dried over MgSQ,, filtered, and concentrated in
vacuo to obtain (4R)-3-[(2S)-2-azido-3-butylheptmoyl]-4-benzyl-1,3-oxazolidih-2-
one as a crude yellow oil (3.61 g, 99.1 %). Mass Spectrum (-ESI): 385 (M-H)".
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bisulfite (10 nL). After addition of H20 (10 nlL), the aqueous |ayer was
washed with diethyl ether (3 x 50 nL). The organic |ayer was dried over
MySO4, filtered, ~- 25 concentrated to obtain a light yellow oil (0.2109).
The crude product was purified by HPLC (sil (25 x 0.46 C”?é jUINo%ﬂgate,
m./mn; eluent, 6% MIBE in CH2O 2) to furnish '

N-[ (1S, 2S) WO WW?BPbxymet hyl') - 2- et hyl but yl ] - 5-i odo- 2- t hiR{INEHESEA7$ onani de
as a white anorphous solid (0.125g, 51.02 % . Mass Spectrum (-ESI): 388
(MH'. Anal. Calc'd for C>HL7NI04S2. 0. 07 Et OAc: 30 C, 31.58; H, 4.21; N,
3.64. Found: C, 31.22; H 4.22; N, 3.54. 68 WO 02/057252 13 JUN 20

PCT/ USO / 48375 Exanpl e 208

5- Fl uoro- N-[ (1S, ZS)D-l- ( RE2e4mime B3Fhuky)-1 Deptatohy| but yl | - 2-t hi ophenesul f onani de
. HNI 0SFA NJ[(1

S, 25) - 1- (Hydr oxynet hyl ) -8R of Bt (1719, 3% 13, mmely in THE (60 mlp was added

t hi ophenesul fo 3dé2$@x@tﬂet3ﬁwbdh€tplan0)ﬂlfﬂ ):5T oA 31<5~a21c81dmrﬁabr)e (346, 9.37

tetrakis(tri phapydy drpﬁ%%wemabé A Ui cQktidnQual 1338 10 36 Lehr TR Pmever €

added to a sol ution
N-[ (1S, 2S) - :§L (%ﬁ%‘t%@ﬁ@t@b&qw >apeaokpd DU Eyeng the reagtifingyss @ RSRA G EHQ e
(prepared as 1@15lrﬁLfaﬁam%£r%dl@@ 1NH@J6H %U{L%%%Iol((?s fil), fIm)Jas)let'sﬂr f%réhd' oxane

(70 m). The brown "solution was_heated to reflux ouernig 5%3
al i quot was takesbtaimen off-whiteslurry. ﬁﬁh&%@&&l#ésdﬁnﬁme@mt@dhﬁmwaﬁ@ &5 on was

conpl ete. The glislf dwér MRSOL BRfed hdotc%ﬁ&ﬁinmdnwkb@to%%m@s imyg%m vacuo to
obtain a crude yell ow oil éz 1 g). The crude product §ur|

col um chr omat dGEERIAM) as &g Q:%F“@‘élml23@3m@®7?v@sﬁ435é§2?ém'm (TLE )ElgbAc 15 hexane
to obtain I}b[(#,@,..ﬁg) 1- (hydr oxynet hyl ) - 2- et hyl butyl ]-5-(tri nmet hyl stannyl) -
2-t hi ophenesul fon- am de as a yellow oil (3.1g, 70.8%. Mass Spectrum

(- ESI) 425 (MH'. Anal. Calc'd for Cl1H17N104S2: C, 36.64; H, 5.91;

N,'3.29. Found: C, @6 EN-[(19h2-But@li-(hPro:dmédhyl)HBxyl]-5-chloro-2-
5-Fl uoro-N-[ (1S, 2S) - 1- (hy@im@xggm&inhmld - 2- et ﬁyl buty ]-2- 20
t hi ophenesul f onam de A sol ution

of N-[ (1S, 2$}- 1- (hydr oxy matiitbhioghérebylifdnt dlokidde2.42g, 11.55 mmol) was added
dropwise (5min) as a solution in CH,Cl; (20 mL) to a 0°C solution of (4R)-3-[(2S5)-2-
azido-3-butylheplanoyl]-4-benzyl-1,3-oxazolidin-6ne (1.9 g, 10.14 mmol) and
triethylamine (2.11 mL, 15.21 mmol). The solution was allowed to warm to 25°C
overnight (19 h). An aliquot was taken and TLC (1:1 EtOAc-hexane) indicated that
20  reaction was complete. It was diluted with CH,Cl, (100 mL) and the organic layer
was washed with 1N HCl (2%50 mL) and saturated aqueous NaCl (50 mL). The
organic layer was dried over MgSO,, filtered, and concentrated to obtain a crude oil
(2.98 g). The crude product was purified by column chromatography, silica gel 230-
3 400 mesh, eluent: starting with 1:3 EtOAc-hexane and ending with 1:2 EtOAc-hexane
25  to furnish N-[(1S)-2-butyl-1-(hydroxymethylhexyl]-5-chloro-2-
thiophenesulfonamide as an amorphous white solid (0.630g, 16.9 %). Mass Spectﬂim
(-ESI): 366 (M-H)". Anal. Calc’d for C1s Has N Cl O3 Sa: C, 48.96;
H,7.12; N, 3.81. Found: C, 49.08, H, 6.83, N, 3.82. |
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(trinethyl stannyl)-2-thi ophene sulfonamde (1.0g, 2.34 mol) in dry
acetonitrile (20 nL) was stirred under nitrogen at 25C Sel ectfl uor
(0.850g, 2.40 nlL) was added in 25 one portion and the solution stirred for
19 h at 25C. After 3 h a white precipitate began to appearq3Ajupi200§uot was
t aken and T&&hﬁé;&aEtCAc-hexane) i ndi cated that reaction was not conplete.
Mai nly, starting Gerial was present. The reacti on was 6®PTRBUIWNETS WD

02/ 057252 PCT/ USO 1/ 48375 heated to 80C for 6 h. An aliquot was taken and
TLC (1:1 Et OAc- hexane) indicated that reaction was conplete. The slurry
was then filtered and the solvent renoved in vacuo to obtain a crude
yellow oil (0.6g). The crude product was purified by colum

chromat ogr aphy, silica gel 230-400 megihmgi agnt: 1: 2 Et OAc- hexane to obtain
5 5 fluoro-N-[ (1S, 2S)-1-(hydroxynet hyl)-2-nmet hyl -

but yl ] - 2- t hi ophenes iN-f(bS)25y Hhyaroxpumeth@l)R2rridiPHbu ti)izt farfRhifchatfldel 029, 15. 49
% . Mass Spectrum (-ESI): 280 (MH'. Anal. Calc'd for CroH 6NF04S2: C,
42.69; H, 5.73; N, 4.98. Found: C, 42.47; H, 5.74; N, 4.87. 10 Exanple 209
4-1 1-(5-Chl oro-thi ophene-2-srrlfonyl am no){2- h‘x\di - oxy-et hyl)-pi peridine-| -
carboxylic acid tert-butyl ester Cl1 A t-Butyly"
4-((1S).1-([(9H-fl uor en-9-yl met hoxy) car bonyl ] dm no) -2- 1.5

hydr oxyet hyl ) pi perdi ne-1-carboxyl ate To a s@futton eof cyanuric chloride
(1.44 g, 7.80 mol) in DVE (40 rr nl) was ddde met hyl mor phol i ne (0. 79

g, 7.80 mmol) at 25C. A white preci pitﬁo%ge and to this mxture
N

4-[ car boxy-(9H-fluoren-9 20

yl met hoxycar bonyl am no) - met hyl ] - pi peri | -carboxylic acid tert-butyl
ester (3.75 g, 7.80 mml) was added as a solution dissolved in DVE (20
m.). After 5 h, the mxture was filtered and the liquid filtrate was

cooled in an ice bath to,l - NaBi# (0.44 g, 11.63 mmol) previously
) il e

di ssolved in H2O (15 'nL pi pet. The reaction m xture was

stirred for hn_ a_dd! ti o_naPhcgp]}qmsrpeaﬂacHDﬁde DSeZ‘)_by‘IB.%ttd‘ixﬁbl) P z(d_ll@d) m.) was added
L1 oued B aci il 0l bl B0 U5, BAF0 By B0 120

183.6 mmol) and the resulting solution was stirred at 0°C for 10 min. Then, furan (5.0

g, 73.44 mmol) was added in one portion and the resulting dark suspension was

stirred at 0°C for 15 min during which time foaming occurred and sv..l.bsided. The

10 reaction mixture was then poured onto ice and the resulting suspension was extracted

with CHCl; (150 mL). The organic extract was filtered through a pad of celite,

washed with brine and dried over MgSQ,. The solvent was removed in vacuo to

provide 2-furansulfonyl chlordi’de as a black oil (1.01g, 7.9 %). 'H-NMR (DMSO-ds,

400MHz) § 7.4 (d, 1H); 6.38 (d, 1H); 6.35 (d, 1 H).

- 15 B. N-[(1 S,QS)- 1-(Hydroxymethyl)-2-methylbutyl}-2-furansulfonamide

_ 2-Furansulfonyl chloride (1.01g, 8.69 mmol) was added dropwise (5
min) as a solution in CH,Cl, (5 mL) to a 0° C solution of L-isoleucinol (0.909 g, 7.83
mmol) in CH,Cl, (20 mL) and triethylamine (2.42 mL, 17.38 mmol). The solution
was allowed to warm to 25°C overnight (19 h). An aliquot was taken and TLC (1:1
20 EtOAc-hexane) indicated that reaction was complete. It was diluted with CH,Cl, (100
mL) and the organic layer was washed with IN HCI (2x50 mL) and saturated aqueous
NaCl (50 mL). The organic layer was dried over MgSQs, filtered, and concentrated to
obtain a crude black oil (0.65 g). The crude product was purified by column
chromatography, silica gel 230-400 mesh, eluent: starting with 1:3 EtOAc-hexane and
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1 3 JUN 2005 WD 02/ 057252 PCT/ USO1/ 48375 brine and then dried over MgSH.
Filtration and evaporation produced a crude glass that was flash

chromat ogr aphed usi ng et hyl acetate-hexane, 1-1 as eluent. This gave the
desired product as a solid (1.03 g, 289 . MS (+ESI) 367.1 ([{\rHn) 2009282 2;
189.1. 5 B. t-Butyl 4-[(IS)-1-am no

- 2- hydr oxyeM@A2{0575Dj peri di necar boxyl ate To tert-butyl 4- (RCI/SPIH83TS {

[ (9H-f | uor en- 9-yl met hoxy) car bonyl ] am no) -

2- hydr oxyet hyl ) pi perdi ne-1-carboxylate (0.95 g, 2.03 nmol)4was added 20 %
pi peridine in dinethylformam de (20 nL) all at once. The reaction was
stirred overnight at 25C. The di nethyl f ormani de was evaporated off and the
crude residue 16ndimgswiubp Et@Auhaxand todghistoMi{0faHothagieyymeshme- met hyl ene

chl ori de-m et ha - L =B 0. : . &5 Yyiel ded
the am ne pr odu@% lhggagﬂggquﬁ&@%g{ﬁ?ﬁ Eggutn:ftl {p?g% \ﬁg%ﬁégjtq gggfgngz{%/ggz g,

80% . M5 (+ESI) MusSmecirinvi-BED) 246X86HY. And3tniod focCiolili{CINQS: C.A8i 570y o0- t h

i ophene-2 -sulf I j - 23, - I 15 pi peridine-1|-carboxylic
acid tert-butyl %g‘étg{@.ﬁ%@;@g.%ggg?@,)@tg?ﬁeﬁ,% 9-'t ert-butyl

4-[(1S)-1-amsno- 2- hydroxyet hyl ] - 1- pi peri di necarboxyl ate (0.107 g, 0.44
nmml ), triethylamne (0.046 g, 0.46 nmmmol) and nethylene chloride (5 nl)
cooled to 0C, was added 5-chl orot hi ophene-2- sul fonyl 20 chloride (0.095 g,
0.44 mol) as a sol ution dissolved i nE32RPled hyl ene chloride, dropwise by

pi pet. After 15-.m i ce bat S I ved .an react {on |lowed to
attain 25C and s{\’ml&&éﬂ%ﬁéﬁf"."yﬁ‘ﬁ P é‘B?ﬁ@ﬁ“‘Xﬁ?"ag‘E%@ﬁgﬂh%ﬁ%“L 'ﬂ%‘r'?#rﬁiﬁ it into
saturated sodi um bi carbonate solution (25 nL) and additional nethylene
chloride (15 nlL). The organi c phase was| separated and washed sequentially
with IN HO solution, 25 H20, brine and Y over MySO4. The organi ¢ phase
was filtered and evaporated to produce a frude oil that was flash

chronmat ogr aphed using ethyl acetate-hexgge,\l-1 as eluent. This produced
the title conpound as a solid (0.109 g, 58% HI\/IS (+APCl) 442.18

([ MeNI-1a] +); 386.08; 357.01; 325.07,~30N017" 285.06. Anal. Calc'd for
C16H2SCl N205S2: C, 45.22; H, 5.93;
6.44. 30 71 13 JUN 2005 WD 02/ 057252

A. 5-Bromo-N-[(1S,25)-1-(hydroxymethyl)-2-methylbutyl]-2-
10 thiophenesulfonamide.

5-Bromothiophene-2-sulfonyl chloride (5.0 g, 19.11 mmol) was added
dropwise (5 min) as a solutidn in CH,Cl, (10 mL) to a 0° C solution of L-isoleucinol
(2.108g, 18.16 mmol) in CH,Cl; (15 mL) and triethylamine (3.77 mL, 27.24 mmol).
The solution was allowed to warm to 25°C ovemight (19 h). An aliquot was taken and
15 TLC(1 :l' EtOAc-hexane) indicated that reaction was complete. It was diluted in
-methylene chloride (100 mL) and the organic layer was washed with 1N HCl (2x50
mL) and saturated aqueous NaCl (50 mL). The organic layer was dried over MgSOs,
filtered, and concentrated to obtain a crude off-yellow solid (5.2 g). The crude
product was purified by column chromatography, silica gel 230-400 mesh, eluent:
20  starting with 1:4 EtOAc-hexane and ending with 1:1 EtOAc-hexane to furnish 5-
bromo-N-[(185,25)-1-(hydroxymethyl)-2-methylbutyl]-2-thiophenesulfonamide as an
amorphous white solid (4.3g, 70.49 %). Mass Spectrum (-ESI): 246 (M-H)".
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PCT/USO /48375 Exanple 210

N-( (1S, 2S)-1-(Hydroxynet hyl ) -2-nmet hyl butyl | t hi ophene-2-sul fonamde d OH 5
To a solution of 2-thiophenesul fonyl chloride (1 g, 5.48 mml) in CHC 2 (5
m.) and (S)-isol eucinol (642 ng, 5.48 mol) was added Hunig's @)awé' ?ﬁﬂ

m., 6.02 mwb)nifag reaction mxture was stirred at 25C fgéwﬁg Pal
sol vent was renoved and the oil was dissolved in EtOAc (1 3 3I7he

sol ution was washed with water (2 x 100 nL), brine (1 x 100 m_); and dried
over Na2SO4. The desired sul fonamde (mz 10 = 264.0(M+H), rt = 0.79 mn)
was isolated by sem -preparative RP-HPLC using the conditions outlined for

(ra)éirm: ?(igﬁeniil E)rilarrlr?c;clzﬁ §2% gjﬁw ’&éﬂ(‘s)%zgrr‘?é%g'b”‘%‘bfT“’ibﬁtﬁlfta’é“ygiz'72 13 JUN
a

2005 WO 02/ 057252 PCT/ USOl/ rt 1 A solution of
(S)-2-(5-d -t hi ophenesul f%lﬁ@ﬁiwjﬂ)m)@ e mLh1&iY2ommely eddatkimakis(tyipHeny®- acet oni de

4.8 12. 7 - i dded
'Eo a gl urry of ct:tco:sp;i;ﬁﬁ , @)é}%ﬂ?b%} ﬁl)ogygrgegﬁa—%ggs@ Lﬁ? ‘gﬁz EOSI u(ran
acetate (1 g, 1241 )(hb'ﬁfom)D %@@hﬁtl)tyll Fttbiophsaeshifonamide 6424, 118134 ni xt ure
was stirred at 25Ganwer niadhine 7 H‘TKQMBﬁnF\%}?Q \J#ge%@dg%&ﬁﬁv%% g

filtered. The SO|Id was vvase di et

combi ned  or gani QORx£p 5‘&“@*‘V@éﬂ”éeﬁﬁdéré-cd\lléﬁt@@@@%anﬁh@csfed Gletmacwgzswwenoved

in vacuo, and t henfphid. dHEsIASwRHKeniltedd B GOl HWIR r&h&@m %L&Bwauﬁa "9 1:1
Et OAc/ Hexane as th&a 0 el yent to give the ketone as white soi 4 g,

849 (100% pur i t§yde 8! O‘Paﬁ‘ ?2 be)THhegruds piodpeyvappurified by colurmn chromatography,

(S)-2-(5-C -tahi Oﬂhﬁ@@l%bh@@ﬁa@!hdé])xm?‘l@EtOﬁ)l-@xE&h@?&%ﬂﬂﬁ)\r[ Qx??etoni de (340
rrg, 0.9 muol) in 2- di ch] or oet hane was benzyl am ne (118 L,

1.08 mmol ), sodi @H’PYYPE?H%{IQWWW r(H@UK}’EEG’Wg?"h’OPhe“e sulfonarmide as 2
yellow oil (0.88g, 12.9 %). Mass Spectrum (-ESI): 551 (M-HY".

C. N-[(18,28)-1-(Hydroxymethyl)-2-methylbutyl]-5-iodo-2-
15 thiophenesulfonamide
To a solution of N-[(18,2S)-1-(hydroxymethyl)-2-methylbutyl]-5-
(tributylstannyl)-2-thiophene sulfonamide (0.35 g, 0.633 mmol) in methanol (4 mL)
was added sequentially sodium acetate (0.104g, 1.27 mmol), sodium iodide (0.190g,
20 1.27 mmol in H,0) and Chloramine T trihydrate (0.36g, 1.27 mmol in methanol (0.5
mL)). The light-yellow solution tumed red to orange upon addition of Chloramine T.
The reacted was stirred at 25°C for 2h and then quenched by addition of 1M sodium
bisulfite (10 mL). After addition of H,0 (10 mL), the aqueous layer was washed with
diethyl ether (3 x 50 mL). The organic layer was dried over MgSOs, filtered,
> 25  concentrated to obtain a light yellow oil (0.210g). The crude product was purified by
HPLC (sil(25 x 0.46 cm); flow rate, 1.0 mL/min; eluent, 6% MTBE in CH,CL) to
fumnish N-{(15,25)-1-(hydroxymethy!)-2-methylbutyl]-5-iodo-2-
thiophenesulfonamide as a white amorphous solid (0.125g, 51.02 %). Mass
Spectrum (-ESI): 388 (M-H)". Anal. Calc’d for C;;H;7NI10,S; * 0.07 EtOAc:
30 C,31.58; H,4.21; N, 3.64. Found: C, 31.22; H, 4.22; N, 3.54.
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15 1.35 mmol ), and acetic acid (52 L, 0.9 nmol). The reaction was stirred
at 25C overni ght whereupon the reaction was quenched w th aqueous NaHCO3
and extracted with diethyl ether and evaporated. To the resulting residue

was slowy added acetic acid (10 nL of 80% and the reaction3 was Wt ed at

40 C for nine days. The acetic .acid was renoved and th (ql/ggﬂaurl fied
by col um é‘h(?gmﬁﬁéraphy 20 (MeOH CH2C12/ 0. 5- 1% NHACH) tgp‘;ﬁﬁn’l sh t

desired conpound (254 ng, 66% as a mxture of diastereoners. The

fol |l owi ng conpounds (Exanples 211-220, Table 20) were prepared using
(S)-2-(5-d -thi ophenesul f onam do) - 2- (4-cycl ohexanone) - N, O acetoni de (from
Exanpl e 211, part 1) with benzylamn am ne, ethyl am ne,

propyl am ne, 25 allylam ne, 3-(am no%‘é?rﬁﬁf? yridi ne, norpholine,

4- (am nonet hyl )5)yrubﬁh.Nq(1s&s)-0é(hyd*roryateklwl))q@memyibmwu mwpgwmﬁnearexdnyl est er
as outlined in Exanple 211. OHR NH 1. RRNH2 / Na (QAc)3BH 2. HOAc 00 S
211, W1 ,s-N1 73 13 JUN 2005 WD 02/ 057252 PCT/ USOL/ 48375 Table 20: (LCVS
Dat a3: Mdl ecular ion and retention tinme) R-NHZ~NEX. 211 benzyl am ne427. 2
(MH, 0.62 mn 427.2 (MH), 0.66 mn Ex. 2124 net hyl am ne351.2 (MH), 0.39
mn 351.1 (MH, 0.45 mn Exanple 213 ethyl, e365.2 (MH, 0.47 mn

l o
S

.
= \o

\_-$

F

OH

4

A N-[(18,25)-1 -(Hydro.\'ymethyl)-z-methylbutyl]-5-(trimethylstannyl)-2-
5 thiophenesulfonamide
Hexamethylditin (5.055g, 15.43 mmol) and tetrakis(triphenyl
phosphine)palladium (0) (0.71 3'3g, 0.617 mmol) were added to a solution of 5-bromo-
N-[(185,28)-1-(hydroxymethyl)-2-methylbutyl]-2- thiophenesulfonamide (prepared as
10 in Example 199, Part A) (3.5g, 10.27 mmol) in 1,4-dioxane (70 mL). The brown’
solution was heated to reflux overnight (19h). An aliquot was taken and TLC (1:1
EtOAc-hexane) indicated that reaction was complete. The slurry was then filtered and
the solvent removed in vacuo to obtain a crude yellow oil (2.1 g). The crude product
was purified by column chromatograph), silica gel 230-400 mesh, eluent: 1:2 EtOAc-
15  hexane to obtain N-[(18, 2.5') 1- (hydroxwmethy]) -2-methylbutyl]-5-(trimethylstannyl)-
' 2-thiophenesulfon- amide as a yellow oil (3.1g, 70.8%). Mass Spectrum (-ESI): 425
(M-H). Anal. Calc’d for CyHisNI10,S2: C, 36.64; H, 5.91; N, 3.29. Found: C, 36.64;

H, 5.81; N, 3.21.
_ B. 5-Fluoro-N-[(1S,25)-1-(hydroxymethyl)-2-methylbutyl]-2-
20 thiophenesulfonamide .

A solution of N-[(lS,ZS)-l-(hydroxymethyl)-2-methylbutyl]-5-
- (trimethylstannyl)-2-thiophene sulfonamide (1.0g, 2.34 mmol) in dry acetonitrile (20
mL) was stirred under nitrogen at 25°C. Selectfluor (0.850g, 2.40 mL) was added in
25  one portion and the solution stirred for 19 h at 25°C. After 3 h a white precipitate
began to appear. An aliquot was taken and TLC (1:1 EtOAc-hexane) indicated that

reaction was not complete. Mainly, starting material was present. The reaction was
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365.2 (MH), 0.53 mn Ex. 214 n-propylam ne379.2 (MH), 0.55 mn 379.2
(MH), 0.59 min Ex. 215 allylanm ne376.9 (MH), 0.42 mn 376.9 (MH), 0. 47
mn Ex. 216 3-(am nonethyl)0.35 mn 427.9 (MH pyridine, 427, &NZL(M 0.41
mn Ex. 217 norphol i ne406.9 (MH), 0.40 nin 406.9 (MH), 0.48
4- (am nonet Ex. 218 428.0 (MH), 0.49 min pyridine428.0 (MH), 0.51 mn
2- (ani nomet'h éf’%’é%z‘zzlg 428.0 (MH), 0.36 min pyridine , 42BCOUSNIBETS 0. 37
mn Ex. 220 glycine ethyl ester423.0 (MH), 0.47 min 423.0 (MH, 0.51 nin
Exampl e 221A Method 1 5
5-Chloro-N-1(S)-2-ethyl -1 -forrryl butyl | t hi ophene- 2- sul f onam de a 74 WO
02/ 057252 13 JUN 2005 PCT/ US01/ 48375 A
5- (1- Et hyl - pr opy#tsd for0tfates bihgAn aligotavagiakemand 4G (hEsQAsrheneng indigrtesl 244, 8
ol ) and 2- et s st il @b ERte( T By Whe 151 -ERL e i gt SRR P amoni um
carbonate (25,4 9 325.3 Mo H2
vacuo to obtain a crude yellow oil (0.6g). The crude product was purified by column

chromatography, silica gel 230-400 mesh, eluent: 1:2 EtOAc-hexane to obtain 5-
5 fluoro-N-[(1S,25)-1-(hydroxymethyl)-2-methyl- butyl]-2-thiophenesulfonamide as an

amorphous white solid (0.102g, 15.49 %). Mass Spectrum (-ESI): 280 (M-H)".

Anal. Calc’d for C,oH6NFO,S;: C, 42.69; H, 5.73; N, 4.98. F‘ound: C,42.47;H,5.74,

N, 4.87.

10 Example 209
4-[1-(5-Chloro-thiophene-2-sulfonylamino)-2-hydroxy-ethyl]-piperidine-1-

carboxylic acid tert-butyl ester
K
N
o, 0
S OH

™
_ H
cl S

A t-Butyl 4-((1 S)'-rl -{[(9H-fluoren-9-ylmethoxy)carbonyl]amino}-2-

15 hydroxyethyl)piperdine-1-carboxylate

To a solution of cyanuric chloride (1.44 g, 7.80 mmol) in DME (40
r mL) was added N-methyl morpholine (0.79 g, 7.80 mmol) at 25°C. A white
precipitate formed and to this mixture 4-[carboxy-(9H-fluoren-9-

20  ylmethoxycarbonylamino)-methyl]-piperidine-1-carboxylic acid tert-butyl ester (3.75
g, 7.80 mmol) was added as a solution dissolved in DME (20 mL). After 5 h, the
mixture was filtered and the liquid filtrate was cooled in an ice bath to 0°C and
NaBH, (0.44 g, 11.63 mmol) previously dissolved in H,0 (15 mL) was added by
pipet. The reaction mixture was stirred for an additional 20 min at 0°C. Diethyl ether

25 (100 mL) was added followed by acidification using 1N HCI solution. The organic

phase was then separated and washed with a 10% solution of Na,COs followed by
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(300 nL). Ethanol (300 nmL.) was added and salts precipitated. The reaction
m xture 5 was heated to 90 C. After I h, the m xture becane honpbgeneous and
was stirred at 90 C for 18 h. After cooling to 25C, about $G0JuN 246
solvent was renmoved in 4 vacuo. Concentrated HCl was added to acidify the
m xture towoeH20sR252and a precipitate fornmed. It was filt@EUANBITHhe
precipitate was recrystallized fromEtQAc to afford 5-

(1-ethyl -propyl)-imdazolidine-2,4-dione as a white solid (12.9.g, 93%. 10
Mass Spectrum (-EST); 169 (MH'. B.

N-[(5-Chl oro-2-thienyl)sul fonyl]-3-ethylnorvaline 5-(1-Ethyl -pro

pyl ) -im dazol i ghineema thén dhiigdnee( N2S G Filtratn3ndrewmbdravasprodlicsbotvdeiglin a 150 ni

sol ution of aquyeous NaOH (11.6 289. mol ). T, 501 U] s heat ed
by nicrowave iﬁ‘ab‘@é.gjﬁbﬁrq(}’éai%géz}pg?do?S’"lg eﬁ’.y F%*ﬁda?cerh&)\%gblsgdﬁjn%%@:ﬂo]ﬁ%?g% nn @
100 % power, 15R deiiredPropsdt as 4 sodin (BONE, 28T PISWEES]) 867eh((VBHD2822100% power , -
150 C, 50 psi, .then repeat sequence.) Water and ammoni um hydr oxi de were
renoved from t k& Feaction mixture in vacuo and the resul ti ng crude am no

acid and NaOH mi XtBIr e WasyUSHEUS)Rathine-2Agddoxyetgtitlmperdinetrobaxylaigr t her
purification. 20 The cryde am [ _NaOH i, x ' ved in 300
nm. of water. The m xtu&%‘%?@wggéﬁgwf{i@g %aolreﬂ %mé‘géﬁ%ﬁﬁﬂjaﬁﬁ%}

5- Chl or ot hi ophengdxythyfsipatline-¢ehboiyitee (019563293 niedblBwasmdlied 286 di ssol ved in
100 nL of THE and.added. dr.opwi se .t 0.t eact | LXEUr 0.5 h. After
| h the reacti 8F® ’%'ﬂglé“%'?y'g?ai%é%(&ofng‘?\?g?t%ngegfgﬁt%%flé/ﬁ ‘teac?gglg and stirred
for 16 h. THE wagnieRmoy¥Ed. The dimethgf@mdmidaevas évapora®d off wad thecmdsresidiadi fi ed to
pH 1 with IN HCl. Afte 5.mn, a i

8 Qut, 1 a_precj 0 crash out of
the milky wiitd® 6‘1"&&%38h°.a‘t')"‘/i$lf*3?m?‘°%’?p‘%’ r%‘é‘%nm%{hglﬁéeaév}\‘%éag%%p‘é‘&&i na
refrigerator fammonfunatydrokiderdsti-0.1%raeelueifh@hipyieldepiht aminemepdueiaspeell with | N

i to-sol 10 (18 ogselisyp ekl Y iR NIRRT 201 %5 0

2005 CVO 02/ 057%362. PCT/ USO 1/ 48375 C.
N[ (5-Chl or o-2- i eyl ) u T oyl - 2 eb Il L AQ1 A afi) e 2R - Ephedr i ne
oo B G A e

hem hydrate (16.7 g, 95. 01 S
N-[ (5-chl or's- 2-t hi enyl )@tﬂef%'ﬁ%/ horvaline (31.2 g, 95.6 mol) in

185 i of "EtOH The m xtyr g was AGRk Sre bl@li-t s Raflind 2 Rxsdlyts and a
piperidinecarboxylate (0.107 g, 0.44 mmol), triethylamine (0.046 g, 0.46 mmol) and
methylene chloride (5 mL) cooled to 0°C, was added 5-chlorothiophene-2- sulfonyl

20  chloride (0.095 g, 0.44 mmol) as a solution dissolved in 2 mL methylene chloride,
dropwise by pipet. After 15™min, the ice bath was removed and the reaction allowed
o at'tain 25°C and stir overnight. The reaction was quenched by pouring it into
saturated sodium bicarbonate solution (25 mL) and additional methylene chloride (15

r mL). The organic phase was separated and washed sequentially with 1N HCl solution,

25  H,0, brine and dried over MgSO,. The organic phase was filtered and evaporated to
produce a crude oil that was flash chromatographed using éthyl acetate-hexane, 1-1 as
eluent. This produced the title compound as a solid (0.109 g, 58%). MS (+APCI)
442.18 ([M+NH,]"); 386.08; 357.01; 325.07; 307.01; 285.06. Anal. Calc’d for
C16HasCIN,OsS2: C, 45.22; H, 5.93; N, 6.59; Found: C,45.31;H, 5.87, N, 6.44.
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5 precipitate fornmed. After cooling at 5 Cfor 18 h the resulting
suspension was filtered and the precipitate was washed with cold Et OH and
Et OAc to give 27 %yield of the d diastereoneric salt. The salt was
recrystall'ized fromboiling EtOAc (420 nL), then filtered 1o3 fJUNTHED
resulting wyjte solid was then dissolved in 300 nL of EtQAc and 300 niL of
IN HO . TheO@r@Shere separated and the organic extract Ra&UREéHEE 10
with INHC (2 x 200 nmL), dried (Na2SO4), and concentrated to give
N-[(5-chloro-2- thienyl)sulfonyl]-3-ethyl-L-norvaline as a white solid (5.6
g, 18 %9. Chiral HPLC [chiral pak AD (25 x 0.46 cm, 8:2 hexane (0.1 % TFA)
. isopropanol, L-isoner elutes at 9.6 mn and D-isonmer elutes at 13.1 mn]
indi cated 96% chiral purity. [ab 25 =Exampls2{@= 105 SOLUTI ON, MeOH). Mass
Spectrum (-ESI): 3R5(SMsi-(Hyddéxyalyl)-LakhybubdfthiciHenid B Gulexaride C, 40. 55;
H 4.95; N, 4, 30. th(mdzg)‘b(l:,( XO.SS; H,Y)4. 78;y thﬁgl 16. D. ,
5-Chloro-N-[(S)-2-ethyl-1-(hydroxynet hyl)butyl]-2- thiophenesul fonam de 20
To N-[(5-Chloro-2-thienyl)sul fonyl]-3-ethyl-L-norvaline (5.6 g, 17.2 mol)
in THE (150 nO at 0 C was added a solution of 1 bor ane tetrahydrofuran
conplex in THE (69 nL, 69 mml) dropw se via addiftion funnel. After 15 mn,
the reaction mxture was warnmed to 25C an itred for 18 h. It was then
guenched with 90 nL of 10% AcOH in MeOH sl owl]y. Vol.atiles were renoved in
vacuo. The 25 residue was then dj
sat. aqueous NaHC03 (3 x 200
white precipitate (5.1 g, 96% W .96 #Chiral™purity). The precipitate
was recrystallized with heptane/ foacss?: 1, to give optically pure
5-chloro-N-[(S)-2-ethyl-1- (hydr oxyrretf( ) butyl ] -2-thi ophenesul f onam de as.
white needles (4.4 g, 81 %yield). 30°Ta]™25 = +4.5 (¢ = 1 % SOLUTI ON,
DVBO) . Mass Spectrum (-ESI): 310 (MH-. Anal. Calc'd for Cl1H18CI NC3S2:
C, 42.37; H, <5.82; 4 - Found: 71, ; : 13 JUN
5005 WO 02/ 0%7 559 Pgli_? b&o@%}o& é)ggglq%?hgnesﬂl%on§l chidrhde (15g,?>9118 r!\\lnolf'm‘?&“lzCYzQS

5- Chl or 0- N- [ ( S) i) endhfB)-isolepeinohié42ums; I5]48mrogheasaddeddivnfeorhasd (405 niby £ 08i ni um

di chromate (2.4 VRS i , ,
chloro-N-[(S) ZHg?cﬂngﬁ? Fggﬁly‘%}r o'xyﬁeg\g%%ﬁsr%ﬁ%t?f%@%%?o&;})‘ggﬁg%n&r?Sorr?gr% %‘e (0.5
g, 1.6 mol ) i andOHR Gil 2vaf @issoiredl in BiOtAer(1A0Bm), Thmlutielaw_tlfi washed withuwaien(@s
filtered thr OUQR‘ 180 mL), brine (1 x 100 mL), and dried over Na;SQ,. The desired sulfonamide (m/z

10  =264.0(M+H), rt = 0.79 min) was isolated by semi-preparative RP-HPLC using the

conditions outlined for example 195.

. T Example 211
5-Chloro-N-[(S)-2-hydroxy-1-(4~benzylaminocyclohexyl)ethyl]thiophene-2-

15 . sulfonamide

S

//\\ oH

o} o}
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5 plug of Celite. The filtrate was concentrated and the resulting residue
was purified by silica gel colum chromatography (eluant: 1:4

Et OAc- hexane) to give 5-chloro-N [(S)-2-ethyl-]I

-fornyl butyl]thi ophene 2-sul fonam de as a white solid (303 ¥8. JGNL 2006. MD
25 = +136.76 (¢ = 1% SOLUTI ON, CHC13). Mass Spectrum (-ESI): 308. (MH).
Anal . Cal c"MOPYPSEPIHIGCINO3S2: C, 42.64; H, 5.21; N, 4. 5RCT/ESURETSC
42.57; H, 10 5.24; N, 4.52. Exanple 221B Method 2 5-Chloro-N-1(S)-2-ethy]
~1-for nyl butyl ]t hi ophene-2-sul fonamde 15 A (S)-3-Ethyl -2-{
[(S)-1-phenyl ethyl]am no} pentanenitrile To (S)-(-)-a-nethyl benzyl am ne
hydrochloride salt (1.2 g, 7.6 mol) in 80 nL of 1:1 MeOH H20 was added
pot assi um cyani de (@5 gPar7l 6 nmmol ) and 2- net hyl but yral dehyde (0.94 ni,

7.6 mmol ). A precipitate, s&lht%dof%f’) Ze(rs C?,C&mgp eéﬁfohﬁﬁldo)zp- 41, the suspension

was filtered and washed H20 5;98 1 20
phenyl et hyl ] am WQ}O\WEKO&%HN%@%OW (éS\ahIZt emps'ew(sre\mplz Spartiadhin  Mass
Spectrum (+ES| (),Hz(%j@o (ngmas add@@%la slu‘:ﬁllo?P@b gSQf6 gg’l-ésﬁgm siffoa géf54d ) H 9. 63;

N, 12.16. Found
3-Ethyl - N2-[{S) anﬂspmrnwpmtﬁyuq lem%m.cﬁa@h @8 mig. The resylting regstiofy| f uric acid

at 0 C was addehy() sd o0y br 3o bichert 1o A Sl e, cogar aneni tri e

(2.7 g, 11.6 mol ) portionw se. m xture was war med 25C. After 2
days, the reactﬁltﬁﬁEmemwlé\wwasb@ijwlébﬂlﬁwheaﬁduio mb)ang tbﬁfw"@méhed i ce.

Concentrat ed NlsLADH Wass @Q@%ﬂe& &epwsbg&hgs‘%lv@m@va@%n‘l’ovea— B3, éﬁd&ﬁ@ was
extracted with EOAC (3 x1 over 2504, filtered

concent rat ed 30residugji aﬁePUBﬁQSit WOMN@—CP(OS\)BLOEMWGW'B étl @O]\C/ﬁfmﬁ 9~°ath n am de (2.6

g, 90%, whigh 0 catlon Mass
Spectrum(+ESI M@&tws%%%%tm Fqﬁ"?@i‘gafu “‘”’%"0‘8\%{‘ 02/ 057252

PCT/ USQOl / 48375 Cal c'Bi foFartA5H24N20: C, 72.54; H, 9.74; N, 11.28. Found: C,

72.24; H 10.04; N, 11 @éas‘olut%nl%tfm (;ﬁneﬁabaédemﬂlﬁﬁd& zﬁgm xture of
3-ethyl-N2-[(S) - 1oghenyl et hyl ] -L-norval i nam de ngo and 5%
T

Pd/ C (800 ng) weslobparene)-f aezzpnrﬁe.(%o mg, @ammoé)pbb?;ﬁt %H@éﬁ'r(GsnL)a\taﬁn of H2.
The m xture was,jfdeh b&lGdmiB{PYIN, RoPhind)0hdRl thiR1oAMd I G&iR QR s6ERE, Was
15  1.35 mmol), and acetic acid (52 pL, 0.9 mmol). The reaction was stirred at 25°C
overnight whefeupon the reaction was quenched with aqueous NaHCOs and extracted
with diethyl ether and evaporated. To the resulting residue was slowly added acetic
acid (10 mL of 80%) and the reaction was heated at 40 °C for nine days. The acetic
acid was removed and the residue purified by column chromatography
20 (MeOH/CH2C12/0 5-1% NHOH) to furnish the desired compound (254 mg, 6%) as
a mixture of diastereomers.
The following compounds (Examples 211-220, Table 20) were prepared
r using (5)-2-(5-Cl-thiophenesulfonamido)-2-(4-cyclohexanone)-N,O-acetonide (from
Example 211, part 1) with benzylamine, methylamine, ethylamine, propylamine,
25  allylamine, 3-(aminomethyl)pyridine, morpholine, 4-(aminomethyl)pyridine, 2-
(aminomethyl)pyridine, and glycine ethy! ester as outlined in Example 211.

R
QH 0 HN

PCC 1.RNHa  Na (OACIBH
0
W N C\’é,,o 2. HOAc Q0

$ “N S-N
o R° ol s\\ )?O cwd
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renoved in vacuo to give 3-ethyl-L-norvalinam de as a white solid (1.4 g,
93 99, which was used in the next reaction without further purification.
Mass Spectrum 10 (+ESI): 145 (MtH)+. D. N[ (5-Chl oro-2-thien l)SU|2M§ny|]-3
-ethyl-L-norvaline 3-Ethyl-L-norvalinanide (1.2 g, 4.8 mmof) W&k ssol ved
in conc. Hgl 6%}0 nL) and heated to 100 C for 16 h. The reaction m xture was
concent r at &P Y8H32 15 white solid consisting of the ani nd G837
hydrochl ori de salt and one equival ent of NH4CI, which was used in the next
reaction without purification. Amino acid hydrochloride salt with 1

equi val ent of NH4A (0,28 g, 1.19 mmol) was dissolved in 6 nL of H20 and
then NaCOH (0.24 g, 6.00 m"mll was ded. The solution was cooled to 0 C
and then 5-chl or ot hi opAepd0:ALEMS Bafpl: Mdecular den 2pd retpntion gmeh 32 mol ) ,in 6
nL of THF was added dr ofjingg- The M Xfure was warned to 25C. After 19 h,

-1,

THE was renopved i n vacuo. —Tihe Tem i %xSPIiIU[i on wWas ditiited with 10 nlL of

H20 and washed with Et P o). S b was|acidified with |
N HCI and a precipitate fgé&r?raenﬁl.]é Thi s vééj?%tgr g%ﬁg& give[N-[(5-

chl oro- 2-t hi enyl ) sul f onyti=3=ethyt=1= chygliz'rne’as a whitelsolid (0. 17 g,
44% . Chiral 25 HPLC indifal&ge t hat anky e So8vaf i omerl is present.
5-Chloro-N-[(S)-2-ethyl|- I -"(Chydroxynetihgh ) sty ba8nlihi ophgnesul f onani de

and 5- Chl oro-N-[(S) - 2- ehiyt=t=Tormyr butgth L pigkgphene<2-sur f onam de were then
prepared from N-[(5- Chl jofQrihdi enyl ) Sueh oivi-tiy, 84¢thhy! - L-norval i ne
according to 30 method | "of Exanpl e 23&gkA v 833 MilN 2003 WO 02/ 057252
PCT/ US01/ 48375 Exanpl e 22IC 914
5-Chloro-N-[(S) - 2- et hyl -,L_prQ,EMg,ﬁlqunet hyﬁ-,\ggtdwm, 032 1dihi ophenesul f onani de
Into a 3L 3-necked flask eqlipped w th #oRikiAY8RoIHh et tube, a mechanical
stirrer, and an additi o fumrelWth g gl opper was ptaced|lithium
borohydride (145 mL 5 bfy,fnfeM sol uti qyéllngTh?EOAQ.ngg mol )}. The sol ution
was placed under nitrogen and cool ed t|o78G.(\Ch) @r@LEA Mt hyl silane (73.8 ni,
0.58 nol) was added dropw sE ) i T g ice bath was
renmoved and the resul ti pylasinamefhllas Sttdahloqfh-B, 03509/ t enperature for 30
mn. The reaction nixtu®TdA8 cool ed tqzeg(gpg):mq mn (S)- jam no- 3 -ethyl
-pentan oic acid (21.1 g, 0 A5 Tol ), WY 6{y Was prepared gccording to 10
Scheme 13, was added in| pgrhbigRs as a skigdnaMeio.48 g i od jof 15 min. The
reaction - . 406.9 (M-H), 0.44 min
Ex. 218

428.0 (M-H), 0.49 min

4-(aminomethyl)

pyridine 428.0 (M-H), 0.51 min
. Ex. 219

2~(aminomethyl) 280 (M-H), 0.36 min

pyridine 428.0 (M-H), 0.37 min
' Ex. 220

glycine ethyl ester 423.0 (M-H), 0.47 min
. 423.0 (M-H), 0.51 min

Example 221A
Method1 .
5 5-Chloro-N-|(S)-2-ethyl-1-formylbutyl]thiophene-2-sulfonamide
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m xture was allowed to warmslowy to roomtenperature as the ice bath
nelted. After 3 days at roomtenperature, the reaction m xture was cool ed
to 0OC, and nethanol (217 nlL) was carefully added over a period of 80 mn.
The solution was stirred at roomtenperature for an additional 40 mn

t hen concentrated under reduced 15 pressure in a water bat it &tJusio20d The
resul ting ¥009y2%as nade basic with 20% sodi um hydr oxi deT/80/f8375L) . Wat er
(37.5 nL) was added, and the entire agueous |ayer was extracted with

met hyl ene chloride (300 nL), and dried (Na2SQ4). Concentration under
reduced pressure gave 2(S)-am no- 3-ethyl pentanol as an oil (17.3 g, 91%,
whi ch was used imredi ately or stored in the freezer overnight: Opt. 20 Rot.
[a]u25 = -3.7 (1% g0l uti-GrREthPMBOY!)-irhidaddvRind-DNEGnd6, 500 MHz): b 4. 38

b ds, 1 3.35 br.o t 3..32 =45, 10.3
|(4z,rOgH),s 3. 120 (dd, J(%ﬂl\ﬁg @B%QQ’%&%@Q{)EH& @Blb“%ﬁa%é-yf?g%&?m 5H) |
0.82 and 0. 81(mw:81 humonapmadgedtplammnnam chbE’naﬂeqﬂlz4 g6895,3 il BSHYO - [ MrH] +,
132 (609 A t | d
mothylene 25 G A derot GO0 D B atsRlat sRE RN oft et nifel 1 b oc.
Tri et hyl anisne \Q@@le@ed 1190 °0. AGemigh, )he\mstuad:dmhe Hoolohaneeds by whhsgirckdapwi se

addi tion of 5- h’ o l‘?l%g'{) %Qg@ﬁ%toﬁfl’é ggé/ult SMB%%g?vegtS\vas r?r‘gdvegd‘?G ml) in

nmet hyl ene chl or| m Xt'u to warm
slowl y to roomatempfencgntated BE! wayedded ¢ dsaluf’nthﬁmuttemd to pbl\i {Qend 8paipBatat room

Lemperature, ! {ndiedttds mer@hﬁ.&d&nﬁv}s@@a@\wssﬂe%g[swae% fARER A b afiitafior L1 Ons.

Each portion was l'ute cetate ree tinmes

wi t h sat ur at ed]pgvherepbrinpérseliriee b4 -dionotsydrhite eoldZ0D9 g193%)once with brine
(200 nbL), and dried (Na2SO4). Concentration under reduced pressure gave a
white sol i  79Mass Speqrqund SIS QM BB 7252 PCT/ USO1/ 48375 (74.5 g, 92% . The
product (87.98 g) from several runs were conbined and recrystallized from
hot hept ane: ethyl acetate (4:1, 775 nL) to give the title conpound as

crystals (74 9 g, 859 : N3-Chldy -13!}7 I -3-E8§1 f@llné) 25 +10. 81 (1%
A3- 0 1er§@suf@%ﬂ§ Bﬁ}nor 6.1 tg, iF). 7.44

sol ution, 1H N
(d, J=4.1 Hz i H, ek Qz% Pf?PiH'lT'dF@“d*E #f; e 4B %8 T23mol S )
3.31-3.15 (m d%s‘sblwe&né@ﬁdml.&o(uﬂ%n ofdllleoustNADH (1M6 gl £89.2 AméH. ’ﬂlﬂsdsoﬁxtlzﬁ (two
over 20011 L DSk ol b i 0 A i gy 14175
MB(-ESI): [ M K100 pth\lre@ ris0&c ISSBQ)&IO(hen P ik 8% Powet 1Ben( 100G 16@2 po(v310% Anal .
Calc. for CllI_FS%CU\R) psi, then repeazt sequence’) V%atgrzand I:}lmmdémﬁr% hder%% e wercé

removed from the reaction mixture in vacuo and the resulting crude amino acid and

NaOH mixture was used in the next reaction without further purification.
20 _ The crude ami-x;o acid and NaOH mixture was dissolved in 300 mL of

" water. The mixture was cooled to 0 °C in an ice bath, 5-Chlorothiophene-2-sulfonyl

chloride (17.3 g, 79.5 mmol) was dissolved in 100 mL of THF and added dropwise to

the reaction mixture over 0.5 h. After 1 h the reaction mixture was allowed to warm

gradually to 25°C and stirred for 16 h. THF was removed in vacuo and then the -
25  mixture was acidified to pH 1 with IN HCl. After about 15 min, a precipitate began

to crash out of the milky white solution. After 1 h, the mixture was cooled in a

refrigerator for 1 h and then filtered. The precipitate was washed with 1 N HCl to

provide N-[(5-chloro-2-thienyl)sulfonyl]-3-ethylnorvaline as a white solid (18.5 g,

78%). Mass Spectrum (-ESI): 325 (M-H)".
30
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10 42.34, H, 5.65, N, 4.43. Chiral HPLC (Chiral pak AD, 25x0.46 cm el uant
8:2 hexanel/isopropanol containing 0.1 % TFA, flowrate 0.5 nL/mn, W
detection at 254 nm retention tines for the S and R iso 6’@620050' 95 mn
and 11.95 mn, respectively) revealed an S/R ratio of 100. (?d

Exampl e 222 5-Chloro-N-I (S)-2-ethyl

- 1- (1- hydr oX¥fe82U83253 but yI | t hi ophene- 2-sul fonanide U O O-BCT/USAIERSIEl A

sol ution of nethyl magnesiumbromde (1.4 M 7.0 m., 9.7 nmmol) in 20

tol uene/ THF (75:25) was added to a O C solution of

5-chloro-N-[(S)-2-ethyl -1 fornyl butyl]thi ophene-2-sul fonam de (Exanple 221,
1.0 g, 3.2 mol) in THE (30 nL). The m xture was warned to 25C and after 2
h was quenched caref@l | y Nui(§-fhlozoad-thieayisel feng8cthy!-bwapalingm chl ori de (25 nl).
The mxture was extract ed: i shr) EhRndrimty &étegwtvgsia%mgm Eadiil IACt vas

dried over Na2s™, filter concent ate Ive | ess oil

The product was 2StaPrFsias®f BYI(Eshigrre- 1h@hk‘%ﬁ‘ﬁ1“t&@'ﬁé§’bl&¢°‘(vﬂii'@t(éb%¥ 95eq uant: 1:4

Et CAc- hexane, t gnridlf 19r1@5 ﬁm@?mx@ f‘ﬁe[n(u%)lreavas heated slightly to dissolve solids and a
et hyl -1 - (1- hydr oxy eth Ad’]thlo phene-2-sul f onam de as a white solid (876

ng, 83%. THe ﬁf%ﬁ?ﬂ&fﬁ fqrgleé eagqoéawe%ﬁeQ fog 18 thegpsalting suspensipapplilared: 7. np

95-98 C. 80 WO Qed @@B?eé%nﬂté’swau\\hsz&%th RETEOEGER £330 abv 0@«1&1& odtﬁfeor
C12H20C1NO3S2: C, 44.23; 35; N,

F
4.29. Mass Spectiifiepmpiy ‘-)a“ %ﬁsam&m&cnstﬁ&@ﬁ& 2 bopigé EIOAC G20 L), then

5-Chloro- N[ ( S) fiterd Bﬁ" ‘I‘he fesuttihg iy Yolld-wiB thBy Hidoli¥d hizab vl éfHtORBERE- 2-
sul fonam de d O4_Cl

N-[ ( 5- Chl or o- 2- £A? wf)lwaom lnyess werpaparated and the praanic/tnagh was syaghed
Trinmet hyl si Iyl divagaretiOEaPR 208 mb),kied NaJSOYBAQ coasniraed ki FeV-f(5-chloro-2-

thienyl)sulfonyl]-3-ethyl-L-norvaline as a white solid (5.6 g, 18 %). Chiral HPLC

{chiralpak AD (25 x 0.46 cm), 8:2 hexane (0.1% TFA) : isopropanol, L-isomer elutes

at 9.6 min and D-isomer elutes at 13.1 min] indicated 96% chiral purity.

[a)p® = +44.5° (c = 1% SOLUTION, MeOH). Mass Spectrum (-ESI): 325 (M-H)".
15 Anal. Calc’d for C1 H¢CINO,S,: C, 40.55; H, 4.95; N, 4.30. Found: C, 40.30; H,

4.78, N, 4.16. '

D. 5-Chloro-N-[(S)-2-ethyl-1-(hydroxymethyl)butyl]-2-

thiophenesulfonamide

20 To N-[(5-Chloyo-2-thienyl)sulfonyl)-3-ethyl-L-norvaline (5.6 g, 17.2
mmol) in THF (150 mL') at 0‘°C was added a solution of 1 M borane tetrahydrofuran
complex in THF (69 mL, 69 mmol) dropwise via addition funnel. After 15 min, the
reaction mixture was warmed to 25°C and stirred for 18 h. It was then quenched with

- 90 mL of 10% AcOH in MeOH slowly. Volatiles were removed in vacuo. The

25  residue was then dissolved in EtOAc (300 mL) and washed with sat. aqueous
NﬁHCO; (3 x 200 mL), dried (Na,SQ,), and concentrated to a white precipitate (5.1 g,
96% yield, 96 % chiral purity). The precipitate was recrystallized with
heptane/EtOAc, 4:1, to give optically pure 5-chloro-N-[(S)-2-ethyl-1-
(hydroxymethyl)butyl]-2-thiophenesulfonamide as white needles (4.4 g, 81% yield).

30 [oJp® =+4.5° (c = 1% SOLUTION, DMSO). Mass Spectrum (-ESI): 310 (M-H)'
Anal. Calc’d for Cy1H,sCINO;3S,: C, 42.37; H, 5.82; N, 4.49. Found: C, 42.37; H,
5.79; N, 4.38.
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solution of N-[(5-chloro-2-thienyl)sulfonyl]-3-ethyl-L-norvaline (1.

3.1 mol) in

338.00 (M H)"

THE (20 nmL) and MeOH (5 nmlL). After 2 h the m xture was
concentrated to give N [(5-chloro-2-thienyl)sul fonyl]-3-ethyl
met hyl ester as a white solid (1.0 g,

B. 5-Chloro-N-[(S)-2-ethyl -1 -(1-hydroxy-

0 g,

-L-norvali ne

15 999 . Mass Spectrl,lm uNES005:

- et hyl et h}}’IO)Ué@{*'&?M t hi ophene- 2-sul fonam de A sol ution of Pﬂﬁvﬁyuﬁmgnem um

bromide (1.4 M 9.5 nL, 13.2 mmol)

a 0 Csolution of NN[(5-chloro-2- thienyl)sulfonyl]-3-ethyl-L-norval
met hyl ester (0.90 g, 2.65 mmmol) in THE (26 mnlL). The solution was all owed
to warmto 25 C, then heated to 55 C and stirred for 18 h. It was t

cooled to 0 C and déiencAeehlapdili(§)-Znpthi-1stamu brtdbihiepharsnirsul fnamidey |
(75 m) was added and t BeiRRasAchiRife

dried over Na2S4, filtered and concen (?rate give a yellow oil

crude product cher-¥{(5)-2ietal- bQWYéES’P\UﬁﬂhMWHﬁﬂb‘QP*Hpﬁylf‘{IBméﬁeé@é)8, L&l uant: 1:4

Et OAc- hexane,

sul f onam de

c ohloro i g( S?Q%OI);‘EI Eﬁ){z@lf (20 mL) After 18 h, the re ctlon mh\tTre was ﬁltered throu

as plig @Bpeirtv ey frbtrqte Ve cpzcegtrateb%d thq\ra%@mspeé@w WS x(unﬁgi by 338

dr oxy- )butyl]thiop %ene-

(MH-. 81 13 QM:\l g’e@@%u%%@%%%%&% (BGE{t H%(cﬁéﬂ@?méﬁ“@' ive Sadnforélvt OF

ClS-HZZCI NO3S2:
4.04. Exanple
5-Chl oro- N-( 2-
sul f onam de d

Found: é 10; H, 6.63

é’it thyl-1 -formylbutyl]thiophene- 2 sulfonamlde asa whlte sohd (303 mg, 61%).

aci d Sodi unphydraxidesf0.20 g, 5.04 mol) was added to a m xture of
Frnoc- am no- (4-tetrahydrot hi opyranyl)acetic acid (0.50 g, 1.26 nmol)
MeOH water, 2:1 (15 nL) at 25 T. The reaction m xture was allowed to stir

for 20 h. 15 TLC (1:9 MeOH CHO 3) i ngisesheshitghat the reaction was conplete.
The m xture was diluted with water and washed with Et OAc. The wat er
was concentrated to give a white sol iMeth?d H NaOH r enai ni ng. This white
solid was redissol veschiord®QXShdFethyl-1-formylbutyl)thiophene-2-sulfonamide

- 15

20

30

A (S)-3-Ethyl-2-{{(S)-1-phenylethyl]Jamino} pentanenitrile

To (S)-(-)-a~-methylbenzylamine hydrochloride salt (1.2 g, 7.6 mmol)
in 80 mL of 1:1 MeOH/H,O was added potassium cyanide (0.5 g, 7.6 mmol) and 2~
methylbutyraldehyde (0.94 mL, 7.6 mmol). A precipitate formed after 30 min. After
20 h, the suspension was filtered and washed with H,O to give (S)-3-ethyl-2-{[(S)-1-
phenylethyl]amino} pentanenitrile as a white powder (1.29 g, 74%). Mass Spectrum
(+ESI); 310 (M+H)". A;xal. Calc’d for C1sHaaNo: C,78.21; H, 9.63; N, 12.16. Found:
C,77.90;H,9.75,N, 12.32.

B.  3-Ethyl-N*[(S)-1-phenylethyl]-L-norvalinamide

To 25 mL of sulfuric acid at 0 °C was added (S)-3-ethyl-2-{[(S)-1-
phenylethyl]amino} pentanenitrile (2.7 g, 11.6 mmol) portionwise. The mixture was
warmed to 25°C. After 2 days, the reaction mixture was poured over about 100 g of
crushed ice. Concentrated NH,;OH was added to neutralize the acid. This mixture
was extracted with EtOAc (3 x 100 mL), dried over Na,SOq, filtered and concentrated
to give 3-ethyl-N%-[(S)-1-phenylethyl]-L-norvalinamide (2.6 g, 90%), which was used
in the next step without purification. Mass Spectrum (+ESI): 249 (M+H)", Anal.

71

20 in toluene/ THF (75:25) was added to

i ne

hen

Et OAc
%aéatnﬁﬁon wmd@erdgaakauttows vﬁa}s 25

;N

@asﬁﬂ axy36.76qk =aly SopuTtoON) CoIRY:). aad SydcabRAY . BSh Bowiverg - 2-
(5- Chl or o-t hi oﬁ’l’?é‘ngaIQ dden Gt R B0 § - 12 %% Hah# Lidh 8-S nfupdiiafz-A Ty -

acetic

N-
in

| ayer



1:2 (15 nmL) and cooled to O C. 5-chl orothi ophene-2-sul fonyl chloride (0.683
g, 3.15 mol) was dissolved in THE (2 nL) and added to the m xture

dropwi se which was 20 then warned to 25C overnight. Agueous |I N HCl was
added to acidify the m xture to pH 1. Et OAc was added and {jge Ia)é@rs wer e
separated. The organic extract was washed with 1 N HCl, an Bied
over Na2SO4, WQV¥e7asd and concentrated to give PCT/USO1/48375

(5-chl oro-t hi ophene- 2- sul f onyl am no) - (t et rahydr o-t hi opyr an- 4- [{ -acetic
acid as a reddish black solid (0.14, 31%, which was used in the next
reaction wi thout 25 purification. Mass Spectrum (+ESI'): 357 (MtrH + 82 1 3
JUN 2005 WD 02/ 057252 PCT/ USOL/ 48375 B. 5-Chl oro-N-(2-hydroxy- |

- t et r ahydr o- H t hiCeloid fanCAHYNsD: Iy 7). i) Phee-1128S BbikN @M H84: H, 10.04; N
(5-Chl oro-thi ophigg 2-sul fonyl ami no) - (tetrahydro-thi opyran-4-yl')-"'5 acetic

acid (0.14 g, mol ) was dissolved in THE (2 m.) and cooled to O T. A
sol ution of borane tetrahydrofuran conmplex (1 M 3.2 n, 3.2 nmol) in THE
was added dropw se g%tﬁnm lvvas allowed to warmto 25 C overni ght.
The vol atile sol vents were é B89 ¢acuo and the resul ti ng orange oil
was diluted wdth Et OAc  ardminashefcs-atyl-W-HRP1 -phenPledicd- L-naﬂgluﬁaﬁﬁdér(gg%d aqueous

NaHCO3. The orga to driied oqv 2SA, filtered

concent r at ed. Thgb ?e"gﬁtll’ f?“ﬁg“?le#@@é’ "%’aé“i)%f"‘reﬁ Uct4 Ity 2 Rar amrsrassiBeiBogr aphy

(N- BI( (2)t ﬁgg) , el tiantitm afHe. Eh@ﬂmtdtrexmﬂrerédghrailﬁghcaﬁﬁhg&f@aht@Eﬁh‘the Solvenﬁ vaas g (40
- hydr oxy- 1-t r La et e sul f gnami de

my, 30% as a t@gés,& ‘?3‘%‘%!@8}@@‘“{[}’0 Valjjaige %E’Ffﬁ}ﬂp CF (g 93 %40 (M H)'

Anal. Calc'd foFVh@h Mad 6:€d NOBE:xt EactiBB wBHqut fdrthek. leHﬁcaNon i Spderuimd:  C,

38.80; H 4.88; Ngspl9ss +Exanple 225
5-Chloro-N-[ (, S)N )1dro(;<&% ‘pi peridin-4-ylethyl]thi ophene 2-sul fonam de 20

To a sol ution of

4-[1-(5-chl oro-thiopljene ny. Y
pi peri di ne- | - car boxylﬂl)c aci [& ?@§@%ﬁ@ﬁlﬂ%§%né}9 gy%ﬁoﬁal'“é 48 Mol (see
exanpl e 209)) dissol ved BrEthji- bhlloornhrmdeaﬁhég,(ztzs mrl:n)o])a\tas dissonas inadale dIC!

trifluoroacetic iy T to warmto 25C and
stir overnight. ?ﬁ)eﬂn)laadﬁerﬂéd)v%éoo Jﬁo;?@or@gﬁ {J;fﬁdvaalcghcle'btf%eﬁléf’ﬁane was

added and evapor ¥higsofid eonsistingtod thiaming aald(bls'd.rd@llcﬁﬁesz)dandl ondretjuivhlestatfi on by
HPLC (C 18 col UmméIZJ«PﬁZﬁwmsed’\ﬂnftﬁé n%tt%dé%}) \§1%%E§rmn?o igo 0%

acetonitril e-water+0. m n gradi ent faﬁlgn product as an oil
(0.0166 g, 11 %. M (ES]‘\)nlwazldSQQ;o(}[lMdb{]sah)wnh1equwalent of NH4C1 (0.28 g,

1.19 mmol) was dissolved in 6 mL of H,O and then NaOH (0.24 g, 6.00 mmol) was
added. The solution was cooled to 0 °C and then 5-chlorothiophene- -2-sulfonyl
20  chloride (0.29 g, 1.32 mmol),m 6 mL of THF was added dropwise. The mixture was
warmed to 25°C, Aﬁer 19 h, THF was removed in vacuo. The remaining solution
was diluted with 10 mL of H,0 and washed with EtOAc (2 x 10 mL). The solution
> was acidified with TN HCI and a precipitate formed. This was filtered to give N-[(5-
chloro-2-thienyl)sulfonyl]-3-ethyl-L-norvaline as a white solid (0.17 g, 44%). Chlral
25 HPLC indicates that only the S enantiomer is present.

5-Chloro-N-[(S)-2-ethyl-1-(hydroxymethyl)butyl]-2-thiophenesulfonamide
and 5-Chloro-N-[(S)-2-ethyl-1-formylbutyl]}thiophene-2-sulfonamide were then
prepared from N-[{(5-Chloro-2-thienyl)sulfonyl]-3-ethyl-L-norvaline according to
30 method 1 of Example 221A.
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83 13 JUN 2005 WO 02/057252 PCT/ USO /48375 Exanple 226
N-[(S)-2-Ethyl-I-(hydroxynmethyl)butyl]thi ophene-2-sulfonamde 5 A N[(1
S) - 2-Ethyl -1 - (hydroxymet hyl ) butyl ] - 5-

(trinmethyl stannyl)thi ophene-2-sul fonam de. A solution of 5-48 QuR-2¢e§ (1
S)-2-ethyl -1-(hydroxymethyl )butyl] thiophene-2-sul fonanm de (0.71 g, 2.0
mvol ), hexawgs élsehisi i n (0.983 g, 3.0 nmml), 10 PCT/US01/48375
tetraki s(tri phenyl phosphi ne) pal | adi um (0. 115 g, 0.10 mmol) and 1, 4-di oxane
(15 m) was relluxed for 16 h under a nitrogen atnosphere. After cooling
to 25C, dichloronethane (10 nL) was added and the m xture filtered and
evaporated to give the product as a crude oil (0.49g), that was used

wi thout purification in the next stefExamprnrei®. M (-EST) 439.20 ([MH-).

15 B. N-[(S)-2-Ethyl -1 -(hydrox 1) but yI 14 hi - 2- 5y i d
stirred mxture oﬁ‘%‘ﬂ*\?ﬂ\&'ﬁ‘g)s?&%‘g? tﬂ%’f‘qugﬁ‘g‘(’@mﬁp Qﬁtﬁ?olq_gfn?eguléﬁ%m& ﬁyl Tf :
b( géd; ?r%lr'?t hyl ) bgéyidn}crsﬁ"fl(j-h?cilmt fragk chit?pd/{th hiiopdee det ubs d heshamitale (0. 24 g,
) was adde i :
once. The 20 m'sié?%ir%‘d\ﬁgéch‘;\‘té’&tfg‘g’rﬂt‘gmfs‘gpg%évéé g‘é%aﬁpg%ée)oﬁa'gg@gg% 5err?de“l, «
:g : \r/ ; ﬁ? 16 gﬁnébfhhwsdéﬁmh&drﬁﬂl_ 028Gnal)) drhé kdliton &ds plkned podeahitrogenaindt he
pr oduce r idt . tak i |

2gain 1 Ttered c6oPEdUE PlesistE R P D ssahal fhsitabl bfERb B aTE
?,Ol vent ItOL o:juceobteadsn aﬂ23lo 1nﬁihla”l"hagasbz;ﬁuwisfriareazi/eﬂ)ycndfthfalskultb'ffzrs‘hﬂ'iratweigfiﬁaflsIE\3’7lt usi ng
exane-ethyl acetate 2-1. as ant .01 [ 208 Ldoldage FRIRLHRY- @5 t he
maj or product ZQO?%.Wfra&freg’g rl}'\/gh e% "Bg% égs Hl . 84
VI\\IP[ (()g 0;7%5% PC;I'drﬂm -/atthﬁaﬁﬁlaﬁgmiﬂ (élg%?(%ii mol), whichij:s prlj;j)argd accordi%g?o JUN 2005

[(S)-2-Ethyl -1 (hydroxynerhy|) but vl ] -5 ' . i d
Thi's conpoun wa%cgg'ig%mé‘éf %“Ié‘aga‘)ﬁﬁ‘%% %g@glﬁdoﬁgéfﬁeﬁg?%ﬁpﬁg E‘?%‘ISE%?? fguﬁd5
in exanpl e 226 (pantrswa slodedBp waml shosls 6 Domagregraturoas thiise banmeltedash

?Fk/fnl—l]at ;) gr Eggyrpl ,g%éggl?xysaﬁ ro%mstgrlniagar(x% tggéacqvon ?'nbéx%?: wadBofed 't:o%% fmad- 20
methanol (217 mL) was carefully added over a period of 80 min. The solution was
stirred at room temperature for an additional 40 min, then concentrated under reduced

15  pressure in a water bath at 60°C. The resulting slurry was made basic with 20%
sodium hydroxide (37.5 mL). Water (37.5 mL) was added, and the entire aqueous
layer was extracted with methylene chloride (300 mL), and dried (Na,SOs).
Concentration under reduced pressure gave 2(S)-amino-3-ethylpentanol as an oil
(17.3 g, 91%), which wés used immediately or stored in the freezer overnight: Opt.

20 Rot. [oo® = -3.7° (1% solutjon, DMSO); 'H NMR (DMSO-d®, 500 MHz): & 4.38
(broad s, 1H), 3.35 (dd c:verlapping with a broad s at § 3.32, J=4.5, 10.3 Hz, 3H), 3.14
(dd, J=7.9, 10.2 Hz, 1H), 2.63 (m, 1H), 1.45-1.05 (m, SH), 0.82 and 0.81(two

> overlapping triplets, J=7.4 Hz, GH); MS(+ESI): [M+H]", 132 (60%).
A mixture of 2(S)-amino-3-ethylpentanol (34.1 g, 0.26 mol) and methylene

25  chloride (700 mL) was placed under Argon, and cooled to 0°C. Triethylamine (36.2
mL, 0.26 mol) was added, followed by the dropwise addition of 5-chlorothiophene-2-
sulfonyl chloride (56.4 g, 0.26 mol) in methylene chloride (400 mL). The reaction
mixture was allowed to warm slowly to room temperature as the ice bath melted.
After 3 days at room temperature, the reaction mixture was divided into two-0.6 L

30  portions. Each portion was diluted with ethyl acetate (1L), and washed three times
with saturated potassium phosphate monohydrate (200 mL), once with brine (200
mL), and dried (Na,SO;). Concentration under reduced pressure gave a white solid
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10

5-Chloro-N-[(1S)-1-(2, 3-di hydro-1Hi nden-2-yl)-2- hydr oxyet hyl ]t hi ophene- 2-
sul fonam de A 9H Fluoren-9-ylnmethyl - (1

S)-1-(2, 3-di hydro- 1Hi nden-2-yl)-2- hydroxyet hyl car bamat e 1? I I\bf%ﬁne- THF
(24.18 m.) was added dropwi se over 30 mini at OC to a solu Sor

(2S- 2, 3- di hyd? F 2 ndene- 2-yI [[ (9H-f | uor en- 9- PCT/USO1/48375

yl met hoxy) car bonyl ] am no) et hanoic acid (2.0 g, 4.84 nmol) in anhydrous
tetrahydrofuran (20 nL). The reaction was allowed to warmto 25C overni ght,
and then was quenched by addition of 10.0 nL of 10% acetic acid in

nmet hanol . After 20 sol vent evaporation, the crude product was dissolved in
ethyl acetate ahtf-naSRE) HhaproducNBRGE g) frarh esveantind B8k NakiGiEB anfihe or gani ¢

| ayer was dri ed rQWafallibiS ¥ ndi nd, .co trated to Qbtain a crude
yellow oil (1.8 g;l}.%{ 'Il'lhe cr ugéet h;%é%%%c l%ﬁ@%ﬁ?’ﬁ??&ﬁé‘?&glf @eﬂ%\fozmsml/\o '
02/ 057252 PCT/ USTHy4aa7% 91gy8560t mpri 16401 D6t Ogr. Rph ]D%i-dilco.eglggl%go’}gﬁogpo mesh,

eluant: 1:2 Et X . ' r the title conpound as an anorphous
solid (1.05 g, O@%ﬁﬁﬂﬁ%@@&é‘?t%yﬁ%@%@Jg@é Wnﬁ) TA4ESPF4.1380 (MHH) +
5 B : (1 éSZrI-_ )2 3‘,2“; b, zrzezg,gwix Hy,on?;ma, ?elsgz;fxzom) £8N319km 2% F4.p85idi ne in

fl uoren-9-yl met ﬁé?q?)?ésn iﬁ)( ggém&l (ﬁ?fﬂ&‘éﬂq pvefianpinsdapiets, J)=9.8)Hz26HMy'E NiRye t hy]
carb amate (1, OBM§0-d2,.168 MHE)IS)14i 115 VB 76 53013 ,.12786, 6092CHd @4 1P H5Li T red at
25C for 19 h. Af{ 1S Ilvle t apgr tion. the crude product \ias Zi ssol ved
in ethyl acetat aé ?@d m%) aﬂdM%' gﬁl @\‘]'I’ﬁvéFhlﬂlﬂswfopﬁipﬁ‘ﬁw,édoém"/@oh@ent rated
to obtain a crul®¥elhhdwCot. lfor(Ch \HICIED,S,: WbRS37SpES (45E 4. 149 (MrH) + C.
5- Chl or 0- N- | 41 @_5’%}{(%,6%-@ horc(zlr'.-Jr BPSa: UPAEEReS 88 Nl Fodng: 9 (M)
hydr oxyet hyl ?t hi phend> 2 &l 3038’&“1 HELG £Chiralppk APo2 Hi0dSIsan eluant$@ f ony|

chl ori de (0. 856heyanclisepopamuilchniaining 0. AT, 650 RME 6. nfl Anfll OV dBSciBnSPh4L i ON i N

CH2Cl 2 (5 nm) t C sol utian of (2S)-2- ,

am no- 2- (2, 3- di ﬁ@’g‘re‘gﬁ‘ﬂfﬁ”ﬁat%%ﬁ%"f&ﬁm arg H0.9%mij angd 1695 miwl ) in CH2CL2 (5
mL) and tri et hiebpeeniivedy) (e3eBedmdn,S/® ra2i6 ofTOI010.0. The sol ution was all owed to
warmto 25C overnight (19 h). An aliquot was taken and TLC (1:1

Et OAc- hexane) indicated that 20 reaction was conplete. It was diluted with
CH2C12 (50 M) and the organic |ayer Exasple 222

5-Chloro-N-l(S)-2-ethyl-1-(1-hydroxyethyl)butyl]thiophene-z-sulf onamide

N

”
cr _
A solution of methylmagnesium bromide (1.4 M, 7.0 mL, 9.7 mmol) in

¥ 20 toluene/THF (75:25) was added to a 0 °C solution of 5-chloro-N-[(S)-2-ethyl-1-
formylbutyl]thiophene-z-splfonamide (Example 221, 1.0 g, 3.2 mmol) in THF (30
mL). The mixture was warmed to 25°C and after 2 h was quenched carefully with
saturated aqueous ammonium chloride (25 mL). The mixture was extracted with
EtOAc (3 x 25 mL). The organic extract was dried over Na,SQ,, filtered and

25 concentrated to give a colorless oil. The product was purified by column

chromatography (Biotage), eluant: 1:4 EtOAc-hexane, to afford 5-chloro-N-[(S)-2-
ethyl-1-(1-hydroxyethyl)butyl]thiophene-2-sulfonamide as a white solid (876 mg,
83%). The product is a diastereomeric mixture with a ratio of 3:7. mp 95-98 °C.
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washed with IN HCO (2x50 nL), saturated aqueous NaCl (50 nlL). The organic
| ayer was dried over MgpSO4, filtered and concentrated to obtain a crude
oil (0.89 g). The crude product was purified by colum chronat ography,
silica gel 230-400 nesh, eluant: 1:4 EtQOAc-hexane to afford3 JuN 2005
5-chl oro- (2 3-di hydro-1Hinden-2-yl) 25 2-hydr <
ethyl]thi g%h&% ')'75 sul fonam de as an anor phous white soli gf%djsggi%é’ 38.4
% . Mass Spectrum (-ESI): 356 (MH'. Anal. Calc'd for CL5H10CI NO3S2: C.
50.34 H 4.51 N 3.91 Found: C 50.28 H 4.36 N. 3.77. 86 WO 02/057252 13
JUN 2005 PCT/USO /48375 Exanpl e 229

Culfonam de. 1/ &rAi el et b GRSl BT e o R {43 e

| - fornyl - 2- met Bpbjataid tMhsghesmamd-ESBiopat)de ( Exanpl e 1: 18 1.0 g, 3.4
mol ), hydroxyl am ne hydrochloride (0.464 g, 6.78 mol) and sodi um acet ate
(0.556 g, 6.78 mmol) in nmethanol (10 nL) was stirred wunder reflux for 19
h. After evaporation of t he sol vent, Ekhﬁplbesidue was diluted with aqueous

K2CO3 (20 m.) and_t ted |ned 10
reacti on exPract s> é %L(ﬁgg'ﬁl - '(tpfcﬁl—( ﬁegly)fégyé%m&ﬁ tered and
concentrated to obtain a crude oil (GuiB&hagyide The crude product was purified
by col unmm chromat ography, silica gel 230-400 nesh, <eluant: 1:4

Et OAc- hexane. This produced the title conmpound (Z-isonmer) as an anor phous
white solid (32 ng, 3.1 %. Mass Spectrum (-|ESI): 309 (MH)'. Anal. Calc'd

for CloH15CI N203S2. 0.10 C4HBQ2: 15 C 8 H 4.98 N 8.76 Found: C
38.72 H 4.67 N 8.43. Exanple 230 O' OH
5-chloro-N-{(S,S)-1-[(E)- (hydroxyi m% ] - 2- met hyl but yl t hi ophene- 2
sul fonam de CI 87 13 JUN 2005 WD 0 57252 PCT/ US01/ 48375

10 A N-[(5-Chloro-2-thienyl)sulfonyl}-3-ethyl-L-norvaline methyl ester
Trimethylsilyldiazomethane (3.1 mL, 6.1 mmol) was added to a
solution of N-[(5-chloro-2-thienyl)sulfonyl]-3-ethyl-L-norvaline (1.0 g, 3.1 mmol) in
THF (20 mL) and MeOH (5 mL). After 2 h the mixture was concentrated to give N-
[(5-chloro-2-thienyl)sulfonyl]-3-ethyl-L-norvaline methy! ester as a white solid (1.0 g,
15  99%). Mass Spectrum (-ESI): 338.00 (M-H)".

B. 5-Chloro;N-[(8)-2-ethyl-1-(1-hydroxy-1-methylethyl)butyljthiophene-
2-sulfonamide

A solut_ion of methylmagnesium bromide (1.4 M, 9.5 mL, 13.2 mmol)
»- 20 intoluene/THF (75:25) was added toa 0 °C solution of N-[(5-chloro-2-
| thienyl)sulfonyl]-3-ethyl-L-norvaline methyl ester (0.90 g, 2.65 mmol) in THF (26
mL). The solution was allowed to warm to 25 °C, then heated to 55 °C and stirred for
18 h. It was then cooled to 0 °C and quenched slowly with saturated aqueous NH4CL
EtOAc (75 mL) was added and the phases were separated. The organic layer was
25  dried over Na,SO, filtered and concentrated to give a yellow oil. The crude product
was purified by column chromatography (Biotage), eluant: 1:4 EtOAc-hexane, to
afford 5-chloro-N-[(S)-2-ethyl-1-(1-hydroxy-1-methylethyl)butyl]thiophene-2-
sulfonamide as a colorless oil (0.72 g, 80%). Mass Spectrum (-ESI): 338 (M-H)",
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A solution of 5-chi oro-N[ (1R 2S)-I-fornyl-2-nmethyl butyl] thiophene-2-

sul fonam de (Exanple 118, 1.0 g, 3.4 mmol), hydroxyl am ne hydrochl oride
(0.464 g, 6.78 nmol) and sodium acetate (0.556 g, 6.78 mml) in nethanol
(10 nL) was stirred wunder reflux for 19 h. After evaporatrdﬁ@mNtm

sol vent, thgqds &&g& was diluted with 5 agueous K2C03 (20 1) and t

extract ed wth 2 (2x40 nmL). The conbined reaction ext E%‘s“%e?e
washed with brine, dried over MgSO4, filtered, and concentrated to obtain
a crude oil (0.89 g). The crude product was purified by col um

chromat ography, silica gel 230-400 nesh, eluant: 1:4 EtQAc-hexane This

produced the t| r Sya id (300
ng, 28.3 %. 1ec81 pectr’&rﬁgﬁ@% (fg ?l\f?—@'@“iﬁakl m&(jf 4201%

Cl oH15Cl N20382 (6630N01491802 : 40.26 H 5.30 N 8.09 Found: C.. 39 78 H
5,23 N 7.77 A D ethyl-3-et hyI 5- oxopyrrol i di ne-2, 2-di carboxyl ate To 150
nmg of sodium dissolved in 150 nL of absolute ethanol was 15 added di et hyl
acet am domal onate (5.3 g, 25 mmol) an8xshplgR24 2E) pent 2-enoate (3.5 g,
27.3 mol ). The reagf QN ) ) g fter this
peri od of trg-rre, %aén@bg%wg?m&#'g&y\gﬁtg?% gg%rhg&wﬁ A %fh%gtgf(’g?e efs wer e
renoved under pressure wth the aid e@lfmawddecr aspr rat or and heating bat h.
On cooling the residue solidified. The residue was«dissolved in 50 m, of
toluene and to this was added 20 nmL of 20 petrol eum ether. The product
preci pitated when the m-xture was cool ed. Fhne crystals were collected and
washed with water and further dried in vad to obtain a white solid (5.6
g, 79.77 9% . Mass Spectrum (+ESI): 2580 MyHy+ B. 3-Ethylglutamc acid. 25
5.6 g of Diethyl-3-ethyl-5-o0oxopyrroli ~-¢ei car boxyl ate (21.76, 84.67
mmol ) was refluxed in 80 nL of 49 % ing HBr for 4 h. After this tine,
the contents were placed in vacuo d the volatile constituents were
renoved. The gumry residue was disSolved in 25 nL of distilled water and
the water was renoved as before. The process was repeated once nore. The

resi due was ,di ssol ve nd H,of .the s tion was
adjusted to gH 3w t%’ g%h[y{ {%loggene' DY |%rny ("f‘o&r%fmg’ tﬁ"?)‘?’?'ra"f lbj'hr s poi nt

precipitation of the et hy gI ut am c acid was encouraged by cooling on an
ice bath or by diluting tSedivachydousle €208, 5OA mmdhwak@0dedito efnixamsof it e 88 1 3

JUN 2005 VI 02/ §5250f3CH: LR AR RS 1RO ko (1Y Pk Akl om Lhe

wat er - et hanol m xture 1s co
MeOH:water, 2:1 (15 mL) at 25 °C. The reaction mixture was allowed to stir for 20 h.

15 TLC (1:9 MeOH/CHClI;) indicated that the reaction was complete. The mixture was
diluted with water and washed with EtOAc. The water layer was concentrated to give
a whﬁte solid with NaOH renYaining. This white solid was redissolved in H;O:THF,
1:2 (15 mL) and cooled to 0 °C." 5-chlorothiophene-2-sulfonyl chloride (0.683 g, 3.15
mmol) was dissolved in THF (2 mL) and added to the mixture dropwise which was

20  then warmed to 25°C ovemight. Aqueous 1 N HCI was added to acidify the mixture

1

to pH 1. EtOAc was added and the layers were separated. The organic extract was
washed with 1 N HCI, and H,0, dried over Na,S0,, filtered and concentrated to give
(5-chloro-thiophene-2-sulfonylamino)-(tetrahydro-thiopyran-4-yl)-acetic acid as a
reddish black solid (0.14, 31%), which was used in the next reaction without

25  purification. Mass Spectrum (+ESI): 357 (M+H)"
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be taken to add the ethanol slowy to prevent the precipitation of an
undesired side product. The conpound was purified by crystallization from
wat er-ethanol (1:1) mxture. This produced the title conmpound as an

anor phous white solid (3.5 g, 99 %. 5 Mass Spectrum (+ESI ¥.3 U¢8 2008+H) + C.
3 -Ethyl -2-nethyl pentane- 1, 5-diol To a slurry of LAH (2.06 g, 54.29
mol ) in THOZBU2HL) was added 3-ethylglutanic acid (3.BCTHYSIPI8373 ol )
dropwi se at OC over 20 nin. The reaction 10 was heated to 36C for 18 h.
The reaction slurry (gray) was cooled to 0C and quenched with H20 (3 nlL)
then washed with IN NaCOH (9 nlL) and H20 (3 m_) It was then stirred for 6

h at 25C to obtain _an off-white slurr%(/B The slurry was ltered and the
mot her |iquor was 1BurthféFh For - deyy %@bydr? firthigpwen- éﬁB‘WHW@W? ated in

vacuo to obtain 3-et hyI -l iRy pent ane-1, 5-di ol as a crude yellow oil

2.85 g, 15 89.17 ¢ +ESI 170
(5 Chl o?o N-[ 2- et hyl/()4 %o&%@f@" '°—p ?f{?ncﬂ('%‘ Wh']ﬂ))(‘ﬁt%ﬁ']ot‘?wwﬁ?e%w 2-

sul f onami des 5- Qahoacqt(ronargh@m@m&ogw& &EkBl've@nh'W(d%lf)@nd%o@led%O%Armm) was
added 20 drop a solution in CH2C12 to a 0 C solution

of 3-ethyl - Eﬂg‘m’%{‘gée" wirofira cqmpleygl i, 32gnig 3. %%PMWCFEQ 2 (30 nL)

and triet hyl amaaed drbﬁwﬁ@arﬂhhe rﬂxﬂmﬁlvagﬁw\\)ed to MM 3O A0 RBMAS TR JoiRd t 0 war m
to 25C overni gh

uot. was taken a hexane)
i ndi cated t hat*° Vé ‘&P“eﬁ)r{e%§9 "b‘d'Hgﬂ ang the 'Tst‘“‘%%’a’c‘,ﬁel"ﬂt‘@élgw ]aﬁ“a%é)ﬁé (50 nL)
and the organi mdlveayle:rd Wit 310K BIG1, whd $atuZdedlaq DeoddONaHCEH Ohebigaaicktgat ur at ed
aqueous Na (50 ove iltered and
concent r at gi)j t %0t %éover@%@% gjteréﬁ Ia"f%"@mﬁ’)“e ?’ﬂ"é r??f’ﬁ'a%res’ﬂﬁllvqbqi@{’ s purified
by col um chr obspdobgmreghiymategrdphy Bigade), 2@eht A0DE@ERhexak Uanffdrd I-chloro-

S- chi or o- 1 2- SRSy aPag o Fisputprsy R pIop e Fpionamide 40 e
t hi ophene- 2- suB(f%)mamvdﬂe sacﬂndanp {08er1plioudaseBpdceum G/BSH): §40. (46H) gAnal. 3 %9 . Mass

30 Spectrum ( 0,/0 725 [ USA / 38375
1. Senmi- preparg?ﬁfééor%% dndl ?6%%&‘%9%1%50 ' iﬁ)ﬁuét?\% PLC system
with Unipoitht SB8%tware. Columm: Phenonenex Cl18 Luna 21 6 M x 60 nm 5 .i
Solvent A: Water (0.02% TFA buffer)

- Example 225

5- Chlono-N-[(S’) -2-hydroxy-1-piperidin-4-ylethyl]thiophene-2-sulfonamide

H
N
,
r "B R on

20 To asolution of 4-[1 -(5-chloro’-thiophéne-2-sulfonylamino)-Z-hydroxy-ethyl]-
piperidine-1-carboxylic acid tert-butyl ester (0.204 g, 0.48 mmol (see example 209))
dissolved in dichloromethane (2 mL) at 0°C was added trifluoroacetic acid (0.5 mL).
The reaction was allowed to warm to 25°C and stir overnight. The mixture was then
concentrated and dichloromethane was added and evaporated 6 times to yield a crude

25  solid. Purification by HPLC (C-18 column, (21x75 mm) with elution system 60-100%
acetonitrile-water+0.1% TFA, 20 min gradient) gave the product as an oil (0.0166 g,
11%). MS (ESI) m/z 325 ((M+H]").
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5 Solvent B: Acetonitrile (0.02 % TFA buffer) Solvent Gradient: Tinme 0 : 10
%B; 2.5 mn : 10 %B; 14 mn : 90 %B. Flow Rate: 22.5 nL/mn d The
product peak was coll ected based on WV absorption and concentrated. 10 2.
Anal ytical LCWVS conditions: Hew ett Packard 1100 MSD with Ch @&I%
Software Colum: YMC ODS-AM 2.0 mmx 50 mm 5 columm at 23C

injection; BYPRHT25A: Water (0.02% TFA buffer) 15 Sol vent BCT/ASEMB&NH | e
(0.02 % TFA buffer) Gradient: Time 0: 95%A; 0.3 min: 95%A; 4.7 nmn: 10%
A 4.9 mn 95%A Flowrate 1.5 nL/mn; Detection: 254 nm DAD; API-ES
Scanni ng Mode Positive 150-700; Fragnentor 70 nmV. 20 ., 3. Analytical LCMS
conditions: ZMD (Waters) or Platform (M cromass) or LCZ (M cronass) .

Col um: Zorbax SB-C8 Sol vent: Acetoni tBxiain@tet20 cont ai ning 0. 1%9FA or 0. 1%-A

25 Gradient: Gadienty Acet oni t I 95% Acetonit.rile Flow
rate 3m\nin Detecti onl&kégﬂqd @xgiegme gﬂb&")‘ﬁ%‘%‘)" phengy 238 onamide i on

(Schi madzu) 30 90 13 JUN 2005 V\D 02/ 057252 PCT/ USO / 48375 Exampl e 233 -
Repressor Rel ease Assay (RRA) The conpounds ‘generated as described in
Exanples | through 220 were tested in tRe RRA in accordance wth published
techni ques [ Shuey, D.J., Sheiffele, P., J ~onCockett, M., and
Quinet, E-M (1999), "Repressor releas use wl tool for 5 m)nitori ng
anyl oi d precursor protein (APP) proteo S mammal i an cel I s", Society
for Neuroscience Abstracts, Vol. 25, 295n Aandal  Meet i ng of SOCI ety for

5 A N-[(18)-2-Ethyl-1-(hydroxymethyl)butyl]-5-
(trimethylstannyl)thiophene-2-sulfonamide.
A solution of 5-bromo-N-[(1S)-2-ethyl-1-(hydroxymethyl)butyl]
- thiophene-2-sulfonamide (0.71 g, 2.0 mmol), hexamethylditin (0.983 g, 3.0 mmol),
10 tetrakis(triphenylphosphine)palladium (0.115 g, 0.10 mmol) and 1,4-dioxane (15 mL)
was refluxed for 16 h under a nitrogen atmosphere. After cooling to 25°C,
dichloromethane (10 mL) was added and the mixture filtered and evaporated to give
the product as a crude oil (0.49g), that was used without purification in the next step,
part B. MS (-ESI) 439.20 ((M-H]-).
15
B. N-[(S)-Z-Ethyl;l -(hydroxymethyl)butyl]thiophene-2-sulfonamide
, To a stirred m&ture of anhydrous acetonitrile (6 mL) and N-[(1S)-2-
ethyl-1-(hydroxymethyl)butyl]-5-(trimethylstannyl)thiophene-2-sulfonamide (0.24 g,
0.56 mmol) was added Selectfluor (Aldrich) (0:204 g, 0.57 mn‘101) all at once. The
20 mixture was heated to 75°C under a nitrogen atmosphere, stirred 16 h and then cooled
to 25°C and filtered. Evaporation of the solvent produced a crude solid that was taken
up in ethyl acetate and again filtered to remove insoluble solids. Evaporation of the
remaining solvent produced an oil that was purified by flash chromatography using
hexane-ethyl acetate 2-1 as eluant, producing the title compound as the major product
25  (0.051 g, 33%). MS (-ESI) 276.20 ([M-H]).
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Neur osci ence, M am Beach, Florida, October 23-28, 1999]. Briefly, this
assay is perforned as follows. A Cell Culture 10 CHOKI cells are
cultured in whole DMEM nedia (DVEM - High ducose with 1098fgafabgbovi ne
serum 1% Non-essential Am no Acids, and 1% Penicillin- Streptorrym n) at 37
Cwth 5%/ y\%)_ mllion cells are plated into 10- cm gigh@Sgdshrs prior
to transfectl on ransi ent transfections are conpleted as recommended by

G bco BRL 15 using their Lipofectam ne Plus system First, 6 g of
pRSVO-luc and 6 g of APP- lacl construct DNA are added to 460 L Opti-Mem
transfection nedia and incubated wth 30 L Plus reagent for 15 m nutes.
Then, a lipid mxture of 40 L Li pOfﬁW@ﬁ reagent and 460 L Opti-Mem
transfection nedia is incubated with the -Plus reagent m xture for 15
m nut es. Duri ng N-K8-BRiyI-1-thxdrpyysethbsill- Srwemzd"mhepq( -sulfqnamidg o washed
once and covered in 5.0 nL DMEM nedia without Penicillin-Streptomycin. The
DNA-1ipid preparation is then | ayered onto these cells and incubated at
37C overnight. One and one half mllioMNtransfected cells per well (100 L
total volunme) are plated into sterj{le, ppaque Packard 96-wel | :
Cultur-Plates in clear DMEM 25 whol M - w thout phenol red) and
i ncubated at 370 Cwith 5% C02 for -5 hdurs.”" B. Conpound Dilution
Conmpounds are dil uted using tvm;:d@(_egr“ﬁrot ocol s;» one protocol is wused
for conpounds supplied neat (weigh p@vﬁkr in vial) and the other protocol
is 30 used for conpounds supplied in solution (20 nMMin DIVBO in 96-wel |

pl ates). For both protocols, 25 nM Hepes and 25 mM Hepes/1 ¢ O,are
prepared fresh to Beis gmpound waUNnPetrsd Wr 997 protucs psingthe pgep ‘ﬂ% dused as

diluent. The HFP\ ﬁ'{p%@(%ﬁts usgd B§-§ndt\b£ 1§3|aleH‘f*r‘3Pn thORAePashhromaiogeagher i ment al
pl ates. The follown depi Ct's for corrpound di lution (please

note that the dolwm aé@é?ilch(@ 0ghe léﬁfdl Msdrﬁsé)f”é(?%@(lﬁﬂ to cells/nedia in

tissue culture 5 plate): Table 21

Example 228
10 5.Chloro-N-[(1S)-1-(2,3-dihydro-1H-inden-2-yl)-2-hydroxyethyljthiophene-2-

sulfonamide

=]

A 9H-Fluoren-9-yimethyl-(18)-1-(2,3-dihydro-1H-inden-2-yl)-2-
hydroxyethylcarbamate

15 IN Borane-THF (24.18 mL) was added dropwise over 30 min at 0°C
to a solution of (28-2,3-dihydro-1H-indene-2-yl[[(9H-fluoren-9-
ylmethoxy)carbonylJamino)ethanoic acid (2.0 g, 4.84 mmol) in anhydrous
tetrahydrofuran (20 mL). The reaction was allowed to warm to 25°C overnight, and
then was quenched by addition of 10.0 mL of 10% acetic acid in methanol. After

20  solvent evaporation, the crude product was dissolved in ethyl acetate and washed with
1N HCl, water and 10% NaHCO;. The organic layer was dried over MgSOx, filtered

and concentrated to obtain a crude yellow oil (1.8 g). The crude product was purified
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ConcentrationDilution Stock Solutionl0 ng/ nmx nmg conpound (vial) diluted
with 100% DMSO 20 L stock solution Dilution 11 ng/ nL180 L 25nM Hopes 60 L
Dilution | Dilution 2200 g/m.240 L 25 mMM He es Dilution 311.3L Dilution 2
(in Cell Plate)20 g/nmLin 100 L cells/well) Because sone conpounds arrive in
96-wel | for rr?t at 20 MM the following represents the protlocdUNfZD t heir
di l uti on (ndY@ox4f2s2zan average nol ecul ar wei ght of 10 thes was
used to calculate these dilutions and as above, the |ast s?’é?gﬂ@g%ﬂi
addition of compound to cells/media in tissue culture plate): Table 22
ConcentrationbDi lution Stock Solution (original conc.)-20 nmM Sol ution
Dilution 1-200 g/ nLL stock solution 6 194 L 25 mMMHe es Dilution 2 (in Cell

Pl ate)-20 g/ m , by cgumbichrotriawgraphy silicalg®0230-400 s, wRhAL) 1-1 Bt X CRxaFRNNDS are
di luted, they ar | § in licate on cells in tissue culture plates
(prepared above)’ o%gﬁd;@ghreéop !(S:I‘S"gﬁf T q}?u ‘iﬁ’h‘zgu(??oﬁ’éi‘Aﬁ/‘f)O“@SWReﬁmB% cop
for an additi ondtESB6328(Mbllir ESD: 408gbE ) Measur enent  Luci f er ase assays
(LucLite reagent, Packard) are performed and are 20 read on a Packard

TopCount instrunent. Media is renoved fromeach 96-well plate 92 WO
02/ 057252 1 3 JUN 2085 REZS)/2I80ino4BR7H6dibyieb- 1@ des-edéhhibl 100 L PBS per wel |

(with Mg2+ and Cat'). An " u of the LucLite
| ysis/substrate buffer i 3@53’8&‘@5 I@Wagml‘%gﬁﬂaqdﬁ@% sofusign gf - seal ed and
m xed in the dalﬂK°f6w9a/|m®h>é1(yS)sJHélaectih)fdm-l&&d&@zM)mﬁyﬂsoxgéthﬂ@fHHmate :
tenperature. Lugj§£fass heasi e n_taken on.the unt. instrunent.
5 Measurements are §éxpr ess_gizi as Fg‘f g‘”'veefe’la i R PtTe (ﬂ%&%ﬁ& by Adter
cal cul at ed and solvent evaporation, the crude product was dissolved in ethyl acetate (50 mL) and

10 dried over MgSOy, filtered and concentrated to obtain a crude yellow oil (1.05 g).

Mass Spectrum (+ESI): 179 (M+H)".

C. 5-Chloro-N-[(18)-1-(2,3-dihydro-1 H-inden-2-yl)-2-
hydroxyethy!]thiophene-2-sulfonamide

15 5-Chlorothiophene-2-sulfony! chloride (0.856 g, 3.94 mmol) was
added dropwise (5 min) as a solution in CHyCI; (5 mL) to a 0° C solution of (28)-2-
amino-2-(2,3-dihydro-1H-inden-2-yl)ethanol (0.46 g, 2.63 mmol) in .CH2C12 (5 mL)
and triethylamine (3.8 mL, 5.26 mmol). The solution was allowed to warm to 25°C
overnight (19 h). An aliquot was taken and TLC (1:1 EtOAc-hexane) indicated that

20 reaction was complete. It was diluted with CH,Cl, (50 mL) and the organic layer was
washed with 1N HCI (2x_\50 mL), saturated aqueous NaCl (50 mL). The organic layer
was dried over MgSO,, filtered and concentrated to obtain a crude oil (0.89 g). The
crude product was purified by column chromatography, silica gel 230-400 mesh,

» eluant: 1:4 EtOAc-hexane to afford 5-chloro-N-[(18)-1-(2,3-dihydro-1H-inden-2-yl)-

25  2-hydroxy ethyljthiophene-2-sulfonamide as an amorphous white solid (0.361 g,
38.4 %). Mass Spectrum (-ESI):; 356 (M-H). Anal. Calc’d for CisHy oCINOsS,: C:
50.34 H: 4.51 N: 3.91 Found: C: 50.28 H: 4.36 N: 3.77. |
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anal yzed in M5 Excel as follows. 4 D. Analysis of data The results of the
assay with respect to the conpounds exenplified 10 herein are provided in
the following table. A compound is considered active in RRA if it leads to
at least a 1.5 fold increase in luciferase activity at 20 W3adgh i2805non-
toxic, as OEQe¥uivied by | oss of signal (<_ 0.75 fold increasakefsetsd
increase is the anmount of luciferase activity (nmeasured in relative |ight
units) over diluent control. SEMrepresents the standard error of the nean
for fold increase (not shown). Al 15 conpounds tested were found to be
non-toxi c. Table 23 Conc APPI Fold Name Ex #(ug/nmL Increase
3-brono-5-chloro-N-[ (1S, 2S) - 1- (hydr oExaneplayd2p- 2-

0 ALt PR SRS 21 B IR et -methyuotiophene2
32. 34net hyl but yl ] t hi ophene- 2- sul f onamutfensifide 06 104.26 11.79 204.5 205.5
206.3 32.96 11.54 31014-bronmo-5-chloro-N-[(lI S,2S)- | -(hydroxynethyl)-2-

201. 5net hyl butyl ]t hi ophene- 2- sul fonam de 2025.4 93 r}' WD 02/057252 13 JUN
2005 N

| -0 l e
N S\Ho’
[+}
\
<l
5 A solution of 5-chloro-N-[(18,2S)-1-formy!-2-methylbutyl]thiophene-2-

sulfonamide (Example 118, 1.0 g, 3.4 mmol), hydroxylamine hydrochloride (0.464 g,
6.78 mmol) and sodium acetate (0.556 g, 6.78 mmol) in methano! (10 mL) was stirred
under reflux for 19 h. After evaporation of the solvent, the residue was diluted with
aqueous K2COs (20 mL) and then extracted with CH,Cl; (2x40 mL). The combined
10 reaction extracts were washed with brine, dried over MgSQ,, filtered and

concentrated to obtain a crude oil (0.89 g). The crude product was puﬁﬁed by column
chromatography, silica gel 230-400 mesh, eluant: 1:4 EtOAc-hexane. This produced
the title compound (Z-isomer) as an amorphous white solid (32 mg, 3.1 %).

. Mass Spectrum (-ESI): 309(M-H)". Anal. Calc’d for C1oH5sCIN20;3S;- 0.10 C4HgO2:

15  C:39.08 H: 4.98 N: 8.7'16 Found: C: 38.72 H: 4.67 N. 8.43,

- Example 230
S-chloro-N-{(S,S)-1-[(E)-(hydroxyimino)methyl]-2-methylbutylthiophene-2-

sulfonamide
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PCT/ USO 1/ 48375 4103. 35-chloro-N-[ (IS, 2S) - 1- (hydr oxynet hyl ) - 2-
32. 98n®et hyl but yl ]t hi ophene- 2- sul fonam de 33.52 204 204 205.4 203.3 205.1
12.22 105.03 531.12,5-dichloro-N[ (1S, 2S)-1-(hydroxynethyl)-2

10. 9net hyl but yl ] t hi ophene- 3-sul fonam de 0.30.9 101.1 13 JUN 2005
6101. 14, 5- di ¢Rl of0-N [ (1 S, 2S) - 1- ( hydr oxyrmet hyl ) - 2- )
201. 5met hyl b‘&?ﬁ%’?ﬁ%phene- 2-sul f onami de” 202. 9 PCT/US01M48375

7203. 2N-[ (1S, 2S) - 1- (hydroxynet hyl )-2- neth lbut 1 thio hene-2-sul fonam de
8103. 75-chloro-N-[ (1 S)-1-(hydroxynet hyl)-2-
32. 5net hyl propyl I t hi ophene- 2- sul f onam de 203.3 205 203.8 11.5

J1 pr opyl ] ¢ i ophene: 2-SETH 3 a0 AR RB N o EB Sy niophene-2-
R) - 1- (hydr oxynet fwfbnanpde @%I_llﬂ?rbl&nyppr Hpyhiot) Hiydphdarein2 hyslod chioridei0Odie 4 BO1.7
nene- 2. sul f onam do 1933 L ARNTIBE g 1l iy Lo ALY SBhkad ™ ©
12. 58hydr oxyet hylridetedphents 2 -Adiat évapaatiod ef the solvent, the residue was diluted with
5  aqueous K;COs (20 mL) and then extracted with CH2Cl, (2x40 mL). The combined
reaction extracts were washed with brine, dried over MgSOy, filtered, and
concentrated to obtain a crude oil (0.89 g). The crude prodict was purified by column
chromatography, silica gel 230-400 mesh, eluant: 1:4 EtOAc-hexane This produced
the title compound (E-isomer) as an amorphous white solid (300 mg, 28.3 %).
10 Mass Spectrum (-ESI): 309 (M-HY. Anal. Calc’d for CioH;sCIN,0:S; - 0.40 C4HO4:
C:40.26 H: 5.30 N: 8.09 Found: C: 39.78 H: 5.23 N: 7.77

A, Diethyl-3-ethyl-5-oxopyrrolidine-2,2-dicarboxylate
To 150 mg of sodium dissolved in 150 mL of absolute ethanol was
15 added diethyl acetamidomalonate (5.3 g, 25 mmol) and ethyl-(2E)-pent-2-enoate (3.5
| 8. 27.3 mmol). The reaction mixture was then refluxed for 20 h. After this period of
time, 2 mL of élacial acetic acid was added, volatiles were removed under pressure
with the aid of a water aspirator and heating bath. On cooling the residue solidified.
The residue was dissolved in 50 mL of toluene and to this was added 20 mL of
20 petroleum ether. The product precipitated when the mixture was cooled. The crystals
were collected and washed with water and further dried in vacuo to obtain a white
solid (5.6 g, 79.77 %). Mass Spectrum (+ESI): 258 (M+H)".

B. 3-Ethylglutamic acid. ‘

25 5.6 g of Diethyl-3-ethyl-5-oxopyrrolidine-2,2-dicarboxylate (21.76,
84.67 mmol) was refluxed in 80 mL of 49 % fuming HBr for 4 h. After this time, the
contents were placed in vacuo and the volatile constituents were removed. The
gummy residue was dissolved in 25 mL of distilled water and the water was removed
as before. The process was repeated once more. The residue was dissolved in 20 mL

30  of water and the pH of the solution was adjusted to pH 3 with concentrated ammonia
(2 mL) solution. At this point precipitation of the ethyl glutamic acid was encouraged

by cooling on an ice bath or by diluting the aqueous solution with 100 mL of absolute
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104.2 204.3 33.1 208.6 12 103.9 13103. 945-bromo-N-[(1 S)-1-cycl ohexyl -

12. 17hydr oxyet hyl ] t hi ophene- 2- sul f onam de 34. 02
14103. 455-chl oro- N-[ 1- ( hydr oxynet hyl ) - 2-
31. 87pheny! propyl ] t hi ophene- 2-sul f onani de 33.33 94 WD 02/ 05¥Y353UN 285 JUN

2005 PCT/ USQ0b2/6#48375 15103. 085-brono-N-[1 - (hydr oxynet hYLé‘T/%sm/.@?h |

t hi o hene-2-sul fonam de 16104. 195-chloro-N-[(1 S, 2R) -1 - (hydroxyne

0. 31. 7net hyl but yl ] t hi ophene- 2-sul fonam de 11.9 33.1 203.7 2014. 2 204 8

203.2 205.6 206.1 103.2 12.56 34.47 1712.385-bromo-N-[ (1 _
S, 2R) 1- (hydroxynet hyl)-2- 33. 47nmet hyl butyl ] t hi ophene- 2-sul f onam de 103. 29

206.

10

15

25

30

ethanol. Precipitation from the water-ethanol mixture is complete in 48 h. Care must
be taken to add the ethanol slowly to prevent the precipitation of an undesired side
product. The compound was puriﬁed by crystallization from water-ethanol (1 :l)
mixture. This produced the title compound as an amorphous white solid (3.5 g, 99 %).
Mass Spectrum (+ESI): 176 (M+H)".

C. 3-Ethyl-2-methylpentane-1,5-diol ¢

To a slurry of LAH (2.06 g, 54.29 mmol) in THF (60 mL) was added
3-ethylglutamic acid (3.5 g, 21.71 mmol) dropwise at 0°C over 20 min. The reaction
was heated to 36°C for 18 h. The reaction slurry (gray) was cooled to 0°C and
quenched with H,0 (3 mL) then washed with IN NaOH (9 mL) and H,0 (3 mL). It
was then stirred for 6 h at 25°C to obtain an off-white slurry. The slurry was filtered
and the mother liquor was further dried over MgSQ,, filtered and concentrated in
vacuo to obtain 3-ethyl-2-methylpentane-1,5-diol as a crude yellow oil (2.85 g,
89.17 %). Mass Spectrum (+ESI): 170 (M+Na)".

D. 5-Chloro-N-[2-ethyl-4-hydroxy- 1 -(hydroxymethyl)butyl}thiophene-2-
sulfonamide

5-Chlorothiophene-2-sulfonyl chloride (6.4 g, 24.48 mmol) was added
dropwise (5 min) as a solution in CH,Cl; (5 mL) to a 0° C solution of 3-ethyl-2-
methylpenlane-l,S-diol (-2.85-',g, 19.34 mmol) in CH,Cl; (30 mL) and triethylamine
(5.66 mL, 40.81 mmol). The solution was allowed to warm to 25°C overnight (19 h).
An aliquot was taken and TLC (1:1 EtOAc-hexane) indicated that reaction was
complete. It was diluted with CH,Cl, (50 mL) and the organic layer was washed with
IN HC1(2x50 mL) and saturated aqueous NaCi (50 mL). The organic layer was dried
over MgSQ,, filtered and concentrated to obtain a crude oil (4.9 g). The crude
product was purified by column chromatography, silica gel 230-400 mesh, eluant: 1:4
EtOAc-hexane to afford 5-chloro-N-[2-ethyl-4-hydroxy-1-(hydroxymethyl)butyl]
thiophene-2-sulfonamide as an amorphous white solid (0.450 g, 7.3 %). Mass
Spectrum (-ESI); 326 (M-H)".
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203.5 18105. 235- bromo- N-[ (1S, 2S) - | - (hydr oxynet hyl ) - 2-

205. 7net hyl but yl ] t hi ophene- 2-sul fonam de 1, 1-di oxi de 32.19 20 "3

192065-chl oro- N-[ 1- (hydroxynmet hyl )-2,3- dineth | en phene-2

202055-chl oro-N-f 1- (hydroxynet hyl)-2- nethyl pen yl]thio hene- 2 suINfonam de

21203. 3 - f 5- cwbaroskl] 2- et hyl -1 - (h droxymet hyl ) hexyl ] thio So 3
hene- 2- sul f onam de 222075-chl oro- N-[ 2- hydroxy-1-(2,4, 6-tri met /ézf Shex- 3-
en-1- l)eth yl]thio hene-2-sul fonam de

23206. 45-chl oro- N- (1-cycl ohex-3-en-1-yl-2- h dro%eth
| ) t hi ohene- 2-sul f onam de

242065- chl oro- N- (.- sey,qllg ;,u,le;zphp@t%ygzﬁ,p,yl )t hi ophene- 2-sul f onam de
25207. 55- br ono- N-éﬁﬁ%Sé é dr ox math -1,2- dineth 1 ro |
t hi ohene- 2- sul f ondPBEEDE eé%a‘t!ﬁ BFQSWW‘I@)UWlDQ‘NﬁWUﬁVWt hyl )-1, 2- dimeth

1 ro | thiohene- 2€auﬂnﬁmhamn£tﬁe\c1aLuna21cmmxso
27208. 75-chloro-N-[ (I S, ZW) %drox methl)-24 crmethl ent |
t hi ohene- 2- sul f onSA¥eaRA? 2@'7@08 Pobuef)(1 S, 2R) - 1- (hydr oxynet hyl ) - 2- (4-

met hox hen 1) 50 sdlvehm%&%ﬂﬁnlgtﬁw%%lu y29202. 65-chl oro-N-[ (1
gl

S, 2R) - 1- ( hydr oxy I met h yl oct t hi ophene- 2-sul f onam de 95 WO
02/ 057252 13 JUN%W\QI‘&W@@WU@GT/MSQ?’S 206 A9-% By bF BirN-JO(% 8) - 2- et hy!l - | -

204. 4(h droxyrret hstby Rutey3 2 hinpphigne- 2- sul f onani de 31204. 45-chloro-N-[ (1

S, 2R) - 2- et hyl - gyd oaynet hy I? 4- met hyl en I]thiophene-2-sul fonam de
oduct peak was collected based on UV absorption and concentrated.

10 2. Analytical LCMS conditions:
Hewlett Packard 1100 MSD with ChemStation Software
Column: YMC ODS-AM 2.0 mm x 50 mm 5 p column at 23°C;
3uL injectidn;
Solvent A: Water (0.02% TFA buffer)
15  Solvent B: Acetonitrile (0.02 % TFA buffer)
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.
20 E
3. Analytical LCMS ;onditions:

ZMD (Walers) or Platform (Micromass) or LCZ (Micromass) .
- Column: Zorbax SB-C8

Solvent: Acetonitrile+H,0 containing 0.1%TFA or 0.1%FA
25  Gradient: Gradient: 2.5min 15% Acetonitrile -~ 95% Aéetonitrile
Flow rate 3mi\min
Detection: ELSD detection (SEDEX 55)
UV 253 detection (Schimadzu)

30
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322055-chl oro-N-[ (1S, 2R) - | - (hydr oaynet hyl ) - 2- (4-

nmet hoxyphenyl ) butyl ]t hi ijhege}lz- sul>/f ona%/i Zzlez 4

33206. 55- chi or o- N-[ (1S, 25) - 1- (hydr oaynet hyl ) - 2- net hyl 13 JUN 2005
entyl ] t hi ohene- 2- sul f onam de 34205. 95-chl oro-N-[ (1S, 2S)-2-ethyl -1 -
(hydr oxnet tho a5 %] t hi ohene- 2- sul f onam de 1 PCT/US01/48375
35203. 75- chl or o- N-z[ 1S, 2R) - 1- (hydroaynet hyl )-4-nethyl -2- ro 1 ent 1

t?lhogene 2- Slﬁl| }‘;)nam' de 36203.85-chloro-N-[(I S, 2R)- |
- (hydroaynet hyl )-2-(4- nethox hen |) en 1 thin hene-2 -sul fon amd
37204. 85-chloro-N-[ (] S, 2R)-1-(hydroxynethyl)-2- ro yloc 1 ©

t hi ohene- 2- sul f onam de 38204. 6 B
henyl ent ()thiohene-2- sulfongr%{ Pk 030 RéphéslorReliidje Assay @RK)oxymet hyl ) - 2-

39205. 75-chl oro- N- | (Ily @g}popnd(sgwfa&g)?ﬁ%etsmppg mf\a.rﬂ%lfshl tprmégh 2I20 were tested

hene- 2- sul f
(1thi e g“gm Q&e/i&mﬁa&'érdameqmpwmisﬁédsachaqws@snuby, D @hdﬁ@ec Pmi@lws,l) en

onam de 41204
Sf 25850% ma':1 IhyI ) i3, €9qkytt§\flbpwé|@$§ﬁl g}}l'l? 05 g:‘hépres’sor iz e Guidal for
C »
;ﬁ' ] t'ﬁlcl-) Opﬁ%ﬁ@lm&p&@%@&%&éﬁ?@b’ﬂ proRolysis in mammalian cells”, Society

| sobut yl hept 2-sul fonam de
43201, 75 ohl or 0/ Neureserme 4B agH NSk g a0 h pnyuabMesfing pf Sacies Nohenyl ) he

tyl t hi ophene- 2-
en ,loc |]thi Ohm%&%@%g&@g%%@gch 515 ri € betb Ber BB 2§, NSIGRBridfly(, tyscassx et hyl ) - 2-

45202. 15- chl or o- performes! Bgllows( hydr oaymet hyl )-2- hen | he
11t hi ohene- 2- sul fonarnde é@?@ﬁtu% chloro-N-[ (1S, 2S)-]- (hydroaynet hyl) - 2-

hen | ro 1 thiohene-2-sulf
S, 2S) - 1- (hydi®xynet hyl ) - 4Cﬁ§fa‘ﬁ"§/Fe%§a’e qﬁﬁﬂa 2 “'m”?b%é}h h’%a“ MM f}({)lﬁ%m de
fﬁ?gﬁezg cz:hlsalr ?OS”T“’% \{52«3!@% ta( Boving sathih; e N@memmlrmnmo Afifls,japd 1%
a
Penrx]?:llhg Strepztgxgycn% at H ' wnhl\.Jf/!; &6 Shgcﬁ}ﬂl%n éls aH:rﬁfAtéd thto 10-

cm dishes 24 hrs prior to transfection.
Transient transfections are completed as recommended by Gibco BRL

15  using their Lipofectamine Plus system. First, 6 pg of pRSVO-luc and 6 pg of APP-
lacl construct DNA are 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 is incubated with the
DNA-Plus reagent mixture for 15 minutes. During the DNA-lipid incubation, the
20 CHO-K1 cells are washed once and covered in 5.0 mL DMEM media without
Peni'cillin—Streptomycin‘ The DNA-lipid preparation is then layered onto these cells
and incubated at 37°C overnight.
r One and one half million transfected cells per well (100 pL. total
volume) are plated into sterile, opaque Packard 96-well Cultur-Plates in clear DMEM
25  whole media (DMEM - without phenol red) and incubated at 37° C with 5% COz for
3-5 hours.
B. Compound Dilution
Compounds are diluted using two different protocols; one protocol is
used for compounds supplied neat (weighed powder in vial) and the other protocol is
30 -used for compounds supplied in solution (20 mM in DMSO in 96-well plates). For
both protocols, 25 mM Hepes and 25 mM Hepes/1% DMSO are prepared fresh to be
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h droanmeth ' ()but | thiohene-2-sulfonam de
g0207.75-chloro-N—[(IS,2R)-2-(2-fury|)-1-(hydroxynethy|) 4 meth | Den';]d
"lI]thio hene-2-sul fonamide 512045-chloro-N-[(1 S, 2R)- gg ﬁ )ZﬁS r ox
meth |)oct ]]thi o hene-2-sulfonamde 96 1 3 JUN 2005 MO 02/0
PCT/ USOL/ 4837%09209%2525- chl or o- N-[ (1S, 2S) - 1- ( hydr oxynet hyI) %CT}I%91/4837«
ropyl octyl ]t hi ophene- 2- sulfonanlge153?ﬁ3d9 -
N[(IS 2S)-2-[1,1" -bi phenyl]-4-y y _
ro£§nethy?)prgpyl]-5-chlorothiophene-Z- sul f onam de 54203. 3N-[ (IS, 2S5)-2-]
1,1 - bi phenyl ] -4-yl -1- (hydroxynet hyl)butyl]-5-chl orothi ophene- 2-
sul f onani de 55201U5961\FS[C(11m81t2$me Ee;[easzsdlai]g @Ja@a.wq& diftretleorrrdl A% fi SRpEARRRN! ) -
4-met h | pentyl | or ot hi ophene- 2-sul f onam de
56206. 85pbroﬁn] qo?%g 2R) - 1- (hydr oxynet hyl ) - 2, 4- di et hyl pentyl

t hi ophene- 2- sul f onani de 5mﬁo%vukythmd&cEs(tﬂa‘:’stéﬂR}eremﬁbMﬁtHQMJS’RI(E']XQ, 2- meth

| -1~
lj(r)g; rrlat Lh: ;)bneget‘ﬁlfeﬁf enegghs%is?\'lsrflg#p%otj’compound 0 cells?%iedla?x;[t?sgue culture
59204. 55- br ono- N-[If4)S, 2R) - 2- et hyl - | - (hydr oxynet hyl ) - 4- nethyl en
| ]t hi ohene- 2-sul f onam de 60206. 95- bronD,P%ﬁ(IS 2S)-2-ethyl-1- (h
droxnmet hyl) en JI]thiohene-2-sulfonam de o
61205. 75- br omo- N- [ ({LS. 2R) - 1- (hydr|doyiseritiayiba - 4- NEDition2- 70 L en t oh
hene- 2- sul f onam de 62204. 55-brom)-N-[ (1 S, 25)-2f egpybmbmmﬂ@wgfu* et h phe
| Jthi o hene-2sul f onjgStbdeSABRGB. 35-1bmymEN-[ (1 S @E&ﬁlw&hﬁg% PryEst Myl ) - 2
the t 1]thi o hene-2Z-sul fonam de 20 pL stock solution

Dilution 1 I mg/mL 180 puL 25mM Hepes
.60 pL Dilution 1

Dilution 2 200 pg/mL 240 puL 25 mM Hepes

Dilution 3 11.3puL Dilution 2

(in Cell Plate) 20 pg/mL (in 100 pL cells/well)

Because some compounds arrive in 96-well format at 20 mM, the following
represents the protocol for their dilution (note that an average molecular weight of
10 these compounds was used to calculate these dilutions and as above, the last step is

the addition of compound to cells/media in tissue culture plate);

Table 22
. Concentration Dilution
Stock Solution (original coné.) - 20 mM Solution
_ ' 6 pL stock solution
S Dilution 1 - ~200 pg/mL 194 puL 25 mM Hepes
11.3pL Dilution 2
Dilution 2 (in Cell Plate) ~20 pg/mL (in 100 pL cells/well)

15 Once compounds are diluted, they are applied in duplicate on cells in tissue

culture plates (prepared above). Cells are incubated with compound at 37° C with 5%
CO; for an additional 36-48 hours,

C Assay Measurement

Luciferase assays (LucLite reagent, Packard) are performed and are

20 read on a Packard TopCount instrument. Media is removed from each 96-well plate
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64202. 9bromo-N-[ (1 S, 2R) - 1- (hydroxynet hyl)-2-(4- 4ethox hen 1)he hin
hene2- sul f onam de 65201. brono-N-[ (1 S, 2R)- 1- (hydr oxynet hyl ) - 2-
phene- 2- sul f onam de pent yI octyllthio 66205.5-bronmo-N-[ (1

S, 2S)-1-(hydroxynethyl)-2- lien I ro yl]thio hene-2-sul f gnanuNe2005
67204. 75-bronmo-N-[ (1 S, 28) 1- (hydroxymet hyl )-2- hen | but 1 tyr)
hene- 2- sul VO3 @e2 -2- th 41 hy- -ney ) 68202 .35-bron'26::rki Rkl
S, 2S)-1-(hydroxynet e hen | en |]thiohene-2-sul fonanm de

69201. 55- brono- N-[ (1S, 29) - 1- (hydr oxynet hyl ) - 4- net hyl - 2- pyri di n- 3-
| ]t hi ohene- 2-sul fonam de 70204. 65-brono-N-((1 S, 2R)-2-(2-furyl)-1-

droxnmeth i) ro 1 thiohene-2-sulf de 712 25-
S, 2R) - 2- ( 2- furwa)ren.lace@hwtyd%sseﬂﬁ%gggywejlgwhM%t'i ARG R QHeK‘Q)G%‘l?Hi‘r‘Fé%‘8°

72206. 45- br ono-
1yl pent yl
t hi ophene- 2- suflpj a{heq“dué&%l%g%bgg] yﬂgl}%éaﬁc{#&ir%ﬁgg%m% ?lélﬁfshd?y48375y !
73201. 95- br onDsduted (atd Bix2Rjn tBe @k dua goitary shaker for 15-30 minutes at room

hyd hyl
(81 g S; Oéygﬂ]yly ?e%}c,}(eﬁ%/r% _O%c%t%%?rf{@%fe%R'&Hkgr?on7tﬂ3@§pcjo§nthﬁ§&UReN [ (1

5  Measurements are expressed as relative light units (RLU) and are calculated and

—~ -

analyzed in MS Excel as follows.

D. Analysis of data
The results of the assay with respect to the compounds exemplified
10 herein are provided in the following table. A compound is considered active in RRA
ifit leads to at least a 1.5 fold increase in luciferase activity at 20 uM and is non-
toxic, as determined by loss of signal (< 0.75 fold increase). Fold increase is the
amount of luciferase activity (measured in relative light units) over diluent control.
SEM represents the standard error of the mean for fold increase (not shown). All

" 15 compounds tested were found to be non-toxic.

Table 23
Ex#| Conc APPI Fold |[Name
(ng/mL) Increase
1 10 157  |3-bromo-5-chloro-N-[(18,2S)-1-(hydroxymethyl)-2-
o7 methylbutyl]thiophene-2-sulfonamide
2 10 3.2 5-bromo-N-[(18,2S)-1-(hydroxymethyl)-2-
3 2.34 methylbutyl]thiophene-2-sulfonamide
10 . 3,06 .
- 10 4.26
1 1.79
20 4.5
20 5.5
20 6.3
3 2.96
1 1.54
3 10 1 4-bromo-5-chloro-N-[(18,2S)-1-(hydroxymethyl)-2-
20 1.5 methylbutyl]thiophene-2-sulfonamide
20 254
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met hyl but yl ] t hi ophene- 2- sul f onam de

75204. 75- bronmo- N-[ (1S, 2S) - 1- ( hydr oxynet hyl ) - 2-i sopropyl -4- net hyl

entyl ]thi ophene-2-sul fonam de 76203. 2N-[ (1S, 2S)-2-[],1' - bi phenyl ]-4-y1-1-
(hydr oxynet hyl ) but yl ] - 5- br onot hi ophene-2- sul f onam de

77A203. 15-chloro-N-[ (1 S, 2R)-2-ethyl -1- (hdrox neth I)od3]JNHi%905

hene- 2- sul WBRAM#R2 77B2016. 95- chl oro- N-[ (1S, 2S) - 2- et hyl - PCT(USdré3371et h | ) oc
, | thiohene-2-sul fonam de 78A205. 85- brono-N-[ (1S, 2R) - 2-et hyl - | -
(hydroxynmeth I)octyl]thi ophene-2-sul fonam de :

78B2023. 05- brono- N-[ (1S, 2S) - 2-et hyl -1 - (hdr ox

nmet hyl ) oct yl ] t hi ohene- 2-sul f onam de 79201. 65-chloro-N-[ (1

S)-1-(hydroxynethyl)-2- (nethylamno)butyl]-2-thin henesul f onam de 201. 85
-chloro-N-[ (1]|S}-2- (é0hy| ami i) - 2- |-ththroR-[KYsaN-1Hhydrexynjethgltzhi o
henesul f onam de 8120 3 1. 55- cRPSr o- Nrqtylbus]lthioph¢re-2nspdforamyids hyl ) ani no] {1-
(hdrox nmethyl ) pro p3 11{2 -8A%20 henesul f onam de _
82202. 25-chl ojo- N{[ ( 28) - 2- [ (24 hydr pxyet hyl ) ami no] - 1- hdrox neth |)bu|!
-2-thi o henesyl f onani@e 4
83201. 75- chl orfo- NH[ ( 28) - 2- [ ( B-hydr pxyet hyl )ami no] - 1- (hdrox neth |)he 1
-2-thi o henesyl f onanitfe 33
84203. 8. rN-[ (I}S) - 3- (B&nzYyl anixb) - 1{ (hydr oxymet hyl ) propyl ] -5- chl oro-2-thio
henesul f onam de 85208l 9N} [ (18822- (henzyl ami no) - 1- (hydr oxynet hyl ) but yl{] - 5-
chl or o- 2- t hi ofenesul iBnam de58820205-chl oro-N-[ (1S) - 2- (cycl opent yl aniino) - 1-
(hdrox meth )} fo |1 -2-thio HehesulZddightpgeN-[(18,25)-1-(hydroxymethyl)-2-
87203. 15- chl ofo- NH[ (115, 28§) - 1-Qhy dr grefsdhusyihiophene-3-sulfonamide
met hyl but yl ] - N- ( 2-{ph@doxyet hyd-9 t hi ophene- 2- sul f onani de
88204. 95- chl orla- N-{( 3-18hl dprobelazyl ) IN-[ (1S, 2S)-1- (hyd roxymethyl)-2-m
et hyl butyl ] tlhié dphl1én &-2 -1.1 4,5-dichloro-N-[(1S,25)-1-(hydroxymethyl)-2-
20 1.5 methylbutyl]thiophene-2-sulfonamide
20 2.9
7 20 32 N-[(18§,28)-1-(hydroxymethyl)-2-
methylbutyl]thiophene-2-sulfonamide
8 10 3.7 5-chloro-N-[(1S)-1-(hydroxymethyl)-2-
3 2.5 methylpropyl]thiophene-2-sulfonamide
20 33 :
20 - 5
20 3.8
1 1.5
9 10 1.81 5-bromo-N-[(1S)-1-(hydroxymethyl)-2-
20 4,1 methylpropyl]thiophene-2-sulfonamide
10 20 12, 5-bromo-N-{(1R)-1-(hydroxymethyl)-2-
20 6.4 °  |methylpropyl]thiophene-2-sulfonamide
20 1.7
11 20 2 4,5-dibromo-N-[(1S)-1-(hydroxymethyl)-2-
20 4.9 methylpropyl]thiophene-2-sulfonamide
r 12 3 3.07 5-chloro-N-[(18)-1-cyclohexyl-2-
1 2.58 hydroxyethyl]thiophene-2-sulfonamide
10 4.2 ' :
20 4.3
3 3.1
20 . 86
1 2
10 3.9
13 10 3.94 5-bromo-N-[(1S)-1-cyclohexyl-2-
1 2.17 hydroxyethyl]thiophene-2-sulfonamide
3 4.02
14 10 3.45 5-chloro-N-{1-(hydroxymethyl)-2-
3 1.87 phenylpropyl]thiophene-2-sulfonamide
3 3.33
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sul f onam de 89202. 35-chl oro-N-[ (S) - 2- hydr oxy-1| - phenyl et hyl ] t hi ophene- 2-
sul fonam de 90103. 825-chloro-N-[(S)-1-( hydroxynet hyl ) - 3-
203. 6net hyl but yl ]t hi ophene- 2- sul fonam de 31. 74 98 CVO 02/ 057252 13 JUN 2005

PCT/ US01/ 48375 912025-chl oro-N-[ I - (hydroxynet hyl ) pentyl ] thi op er\ﬁ%%ﬁl‘r‘
sul fonam de 92201. 55-chl oro- N- (2- hydroxy- 1, 1 -di nethyl et hyl t‘|1| phene- 2-

sul f onam d¥ OB [ 1, 1- bi s( hydr oxymet hyl ) propyl | - 5- chl or BERUSHIHEHES-
2-sul fonam de 94102. 45-chl oro- N-[ 1- (hydr oxymet hyl ) cycl opent yl ] t hi ophene-
2022- sul fonam de 203.4 202.2 202.2 205.8

95101. 95-chl oro-N-[ (S) - 2- cycl ohexyl -1 -

204. 1(hydroxynmeth) .l )ethyl]thi ophene-2-sul fonan de 203.8 201, 9

96201. 5N-[ (S) -[L4benzyl0 2- hydr dR¥ et hyd-broBothllefhpdrbiyostel€- 2- sul f onami fe
97201. 85-chl orpo- N-[ _1- (hydr oxynet hy liphbayiprédyi]thiophéneresulfonagidef onami de
98102. 435- chl of 6Nt [ (B) - 1} ( hy d8xy mi-¢hjdrdy-N(18,2R)-1-(hydroxymethyl)-2-
202. 8di net hyl pl‘ opy| ] th ophene-12- sul {rostiyitugd]tdphee-202fonamide
99201. 55-chl orp- N- [ (RIR) - R- hydroxy- | - (hydr oxymet hyl ) - 2- ( 4-
3 3.1
20 3.7
20 14.2
20 4.8 .
20 3.2 :
20 5.6
20 6.1
10 3.2
1 2.56
3 4.47
17 1 2.38 5-bromo-N-[(1S,2R)-1-(hydroxymethyl)-2-
3 -3.47 methylbutyl]thiophene-2-sulfonamide
10 3.29
20 6.1
20 3.5 .
18 10 5.23 5-bromo-N-[(18§,2S)-1-(hydroxymethyl)-2-
20 5.7 methylbutyl]thiophene-2-sulfonamide 1,1-dioxide
-3 2,19 .
20 ° 3
19 20 6 5-chloro-N-[1-(hydroxymethyl)-2,3-
dimethylpentyl]thiophene-2-sulfonamide
20 20 5 5-chloro-N-[ 1-(hydroxymethyl)-2-
methylpentyl]thiophene-2-sulfonamide
21 20 33, 5-chloro-N-[2-ethyl-1-
' . ' (hydroxymethyDhexyl]thiophene-2-sulfonamide
22 20 7 5-chloro-N-{2-hydroxy-1-(2,4,6-trimethylcyclohex-3-
: en-1-yl)ethylJthiophene-2-sulfonamide
23 20 6.4 5-chloro-N-(1-cyclohex-3-en-1-yl-2-
r hydroxyethyl)thiophene-2-sulfonamide
24 20 6 5-chloro-N-(1-cyclopentyl-2-hydroxyethyl)thiophene-
2-sulfonamide
25 20 "~ 175 5-bromo-N-[(1S)-1-(hydroxymethyl)-1,2-
dimethylpropyl]thiophene-2-sulfonamide
26 20 5 5-chloro-N-[(1S)-1-(hydroxymethyl)-1,2-
dimethylpropyl]thiophene-2-sulfonamide
27 20 8.7 5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2,4-
dimethylpentyljthiophene-2-sulfonamide
28 20 7 5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-(4-
methoxyphenyl)propyl]thiophene-2-sulfonamide
29 20 2.6 5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2-
methyloctyl)thiophene-2-sulfonamide
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nitro henyl)eth |]thi ohene-2-sul fonam de _ _
100201.55¥chloro-N—[(S)-l-(hydroxynEthyI)propyl]th|ophene- 2-sul f onam de
101202. 7N-[ R- 2- (benzyl t hi 0) - 1- (hydr oxynet hyl ) et hyl]-5-

chl or ot hi ohene- 2- sul f onam de

102201. 6N-[ (R, S) - 2- (benzyl oxy) - 1- ( hydr oxynet hyl ) propyl ] -5-13 JuN 2005

chl or ot hi oh¥R42/887332 f onani de 103202.33-ch|oro-N—[(R,R)-2-pygﬁgﬁmgﬂg (h
droxnethyl) ro | thiohene-2-sul fonam de _ _
104202.5¥-Lronn-N—[(S)-2-hydroxy-1-pheny|ethyl]thlophene-2- sul f onam de
105103. 935- br omo- N- [ (S) - 1- (hydr oxymet hyl ) - 3-

32. 23met hyl butyl ] t hi ophene- 2-sul fonam de 11.57 202.4 201.5 .
106202. 45- bromp-N-[ 1- (hydr oxynet hyl ) pentyl ]t hi ophene-2- sul f onam de

107201. 55- br onp-3¢ ( 2- RYdr bxy- b,71- di HBEHYE-RL] %;htgﬁyppneﬁe- Z-surfomamiide 99
WD 02/057252 1}3 JUN 2005 PCH/4JSOL|@A#kSm U Nhlophene-2-sulfonamide
1- bi s(hydr oxyngtiyl) peepy| | - 5-4br onoiSIEHRRORTES 28) 2 Wi ?b%ﬁ droxymethyl)-4-
1091025- bromo- N-[ | - (hydf oxynet hy| )aasirRRenkibblchib QR ide
31. 82-sul fonanf de 20226 2D1.7 FO0Z 7 [ZHfrINGPR, )-1-(hydroxymethyl)-2-(4-
110101. 715-bropo- Nt [ (S) - 2r cycl ohe. 4imelhoxyphenylbutyljthiophene-2-sulfonamide
-202. 9( hydr oxyngt3nyl) eedyT [T hi @F?ihene'%Chﬁ)‘rﬁ-ﬁQﬂ%[ﬁ‘SY—‘f-(hydroxymelhyl)—Z-
methylpentyl]thiophene-2-$ulfonamide
34 20 5.9 5-chloro-N-[(18,25)-2-ethyl-1-
(hydroxymethyl)pentyl]thiophene-2-sulfonamide
35 20 3.7 5-chloro-N-{(18,2R)-1 -(hydroxymethyl)-4-methyl-2-
propylpentyl]thiophene-2-sulfonamide
36 20 3.8 5-chloro-N-{(18,2R)-1-(hydroxymethyl)-2-(4-
methoxyphenyl)pentyl]thiophene-2-sulfonamide
37 20 4.8 5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-
propyloctyl]thiophene-2-sulfonamide
38 20 4.1 5-chloro-N-[(18,2R)-1-(hydroxymethy!)-2-
phenylpentyl]thiophene-2-sulfonamide
39 20 5.7 5-chloro-N-[(18,28)-1-(hydroxymethyI)-2-
methylheptyljthiophene-2-sulfonamide
40 20 . 39 5-chloro-N-[(18)-2-propyl-1- _ :
(hydroxymethyl)pentyljthiophene-2-sulfonamide
4] 20 - 4.7 5-chloro-N-[(18,25)-2-ethyl-1-
(hydroxymethyl)heptylJthiophene-2-sulfonamide
42 20 34 5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-
isobutylheptyl]thiophene-2-sulfonamide
43 20 1.7 5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2-(4-
-+ jmethoxyphenyl)heptyljthiophene-2-sulfonamide
4 | 20 1.6 5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-
pentyloctyl]thiophene-2-sulfonamide
45 20 c2.1 5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-
. phenylheptyljthiophene-2-sulfonamide
! 46 20 5.8 5-chloro-N-[(18,28)-1-(hydroxymethyl)-2-
phenylpropyljthiophene-2-sulfonamide
47 20 5.4 5-chloro-N-[(18,25)-1-(hydroxymethyl)-4-methyl-2-
. phenylpentyl]thiophene-2-sulfonamide
48 20 4.7 5-chloro-N-[(18,2R)-2-(2-furyl)-1-
(hydroxymethyl)propyl]thiophene-2-sulfonamide
49 20 6.1 5-chloro-N-[(18,2R)-2~(2-furyl)-1-
(hydroxymethyl)butyl]thiophene-2-sulfonamide
50 20 7.7 5-chloro-N-[(18,2R)-2-(2-furyl)-1-(hydroxymethyl)-4-
methylpentyl]thiophene-2-sulfonamide
51 20 4 5-chloro-N-[(1§,2R)-2-(2-fury})-1-
(hydroxymethyl)octyl)thiophene-2-sulfonamide
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202.3 203.6 111201.85-brono-N-[(S)- | -(hydrox - 3-
(1T;t28\il '[62I g) ropyl ] 'E hi ophene- 2- [Sl(.l| %onam’ ((:Iey ymethvl) -3

. 65- bronmo- N-[ 1- (hydr oxymet hyl ) but yl ]t hi ophene- 2- )
113102. 865- bromo- N-[ (S) - 1- (hydr oxg;rrzst hyI>I) ] 2, ZP ne-2 SLq éomdag
203. 7di £apyl ] t hi ophene- 2- sul f onam de 201.7 203  PCT/US01/48375
114201. 8N-[ R- 2- (benzyl t hi 0) - 1- (hydr oxymet hyl ) et hyl ] - 5- bronot hi o
hene- 2- sul f onam de 115204. 45- br ono- N- (R- 2- hydr oxy- 1 - ([ (3-
met hyl benzyl )t hi o] net hyl } ethyl)thiophene-2- sul fonam de
116202. 2N- ((S) - 1- [ 4- (benzyl oxy) benzyl | - 2- hydr oxyet hyl } - 5-
br onot hi ohene- 2- sul fonam de 117. 202. 65-bronmo-N-[ (R R) - 2- hydroxy-1- (h

droxymeth 1) 21' Tty otEme=2=5 Ul T GRRRbREN-[(1S,28)-1-(h
{ -[(18,28)-1-(hydroxymethyl)-2-
118204.85-chllor 0~ [ (S 53 1 ; g[gl 'rsapm%ndaw}]imgywmuﬁmmw 2- sul f onjani de
2281 54met hyl f& y| ] thi oghene-"2- sul %g%@%[ ’2%??%%2,%&0%%8_2_
120108. 835 chf or of N {(S.|S) -1 - [ cyc! aeRdnflad hydr oxy) methyl ] 2-
(9o hyd)r/ox sy -{S%d-nl Pzgzﬁ{:;éfutﬂm,@ibi?heh TAGL1745-chi or o-
101, 56 122101y6851 o . Set hiyleBfodilydslyl-bichloayatiephencz2-sul f ongmi de
L tht opbone- ohou chlorg-N-{(9)-2- %f&hﬁmel-[(syl- 101.3mt hyl pro|{l he t
R 53 ””fd”d[e 23502 TR B SR W -bipheayH-4-yny dk tefh§'$) |- 1-
101.76meth | fo>r| hex I| thio hene'421f[$§Wl eﬁt&ﬂiﬁdﬂgrcﬁgphzglea-s%zmdg& )
56 20 6.8 5-bromo-N-[(18,2R)-1-(hydroxymethyl)-2,4~
dimethylpentyl]thiophene-2-sulfonamide
57 20 6.4 5-bromo-N-[(lS,2R)-1-(hydroxymethyl)-2-
methyloctyl]thiophene-2-sulfonamide
58 20 10 5-bromo-N-[(1S)-2-ethyl-1-
(hydroxymethyl)butyl]thiophene-z-sulfonamide
59 20 4.5 S-bromo-N-[(lS,2R)-2-ethyl-1-(hydroxymethyl)-4-
methylpentyl]thiophene-2-sulfonamide
60 20 6.9 5-bromo-N-[(15,28)-2-ethyl-1-
(hydroxymethyl)pentyl]thiophene-2-sulfonamide
61 20 5.7 5-bromo-N-[(1S,2R)-l-(hydroxym'ethyl)-4-methyl-_2-
: propylpentyl]lhiophene-z-sulfonamide
62 20 4.5 5-bromo-N-[(18,28)-2-ethyl-1- '
(hydro,\ymelhyl)heptyl]thiophene-z-sulfonamide
63 20 3.3 5-bromo-N-[(1S,2R)-1-(hydroxymethyl)-2-
isobutylheptyl]thiophene-2-sulfonamide
64 20 2.9 . S-bromo-N-[(lS,2R)-1-(hydroxymethyl)-2-(4-
1 metho..\'yphenyl)heptyl]thiophene-z-sulfonamide
65 20 "1.9 5-bromo-N-[(1S,2R)-1-(hydroxymethyl)-2-
* |pentyloctyl}thiophene-2-sulfonamide
66 20 . 53 5-bromo-N-[(18,28)-1-(hydroxymethyl)-2-
- phenylpropyl]thiophene-2-sulfonamide
67 20 4.7 5-bromo-N-[(18,25)-1-(hydroxymethyl)-2-
phenylbulyl]thiophene-Z-sulfonamide
68 20 - 2.3 5-bromo-N-[(1S,ZS)-I-(hydroxymethyl)-4-methyl-2-
' phenylpentyl]thiophene-z-sulfonamide
69 20 1.5 5-bromo-N-[(18§,2S)-1 -(hydroxymethyl)-4-methyl-2-
pyridin-3-ylpentyl]thiophene-z-sulfonamide
70 20 4.6 5-bromo-N-[(1S,2R)-2-(2-furyl)-1-
(hydroxymelhyl)propyl]thiophene'-2-sulfonamide _
71 20 5.2 5-bromo-N-[(1S,2R)-2-(2-furyl)-1-
(hydroxymethyl)butyl]lhiophene-z-sulfonamide
72 20 6.4 5-bromo-N-[(1S,2R)-2-(2-furyl)-1 -(hydroxymethyl)-4-
methylpentyl]thiophene-2-sulfonamide
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100 WD 02/057252 1 3 JUN 2005 PCT/US01148375 124102. 32
5-chloro-N-{(S)-2-hydroxy-3-nethyl-1-[(S)-1- 102.42 meth 1 ro |]bu

| )t hi ohene- 2-sul fonam de 125106. 52
5-chloro-N-{(S)-2-hydroxy-3,3-dinethyl-I-[(S)-1- .

31. 58n®et hyl pro }/IJ but yl }t hi ophene- 2- sul f onam de 103. 94 12613598 2005

5- chl or o- NYY¢ @i/)‘-’iﬁﬁydr oxy-4-methyl -1-[(S)-1- 103. 31net hyl peopgoi+837s

entyl }t hi ophene- 2-sul fonam de 127104. 27 5-chl oro- N
{(S)-2-hydroxy-1-[(S)-1-nethyl propyl ] but- 3-enyl}thi ohene-2-sul fonam de
128105. 62 5-chi oro-N-{(S)-2-hydroxy- -[(S)-1-

11. 52met hyl propyl ] pent - 4-enyl } thi ophene- 2-sul fonam de 205.9 32.48 103. 86

129107. 435-chl pra-N-{(S) - 2-hydroxy-]-[(S)-1- 31, 61nethyl propyl]butyl}

t hi ophene- 2- sul f8nam & 1p4. 5391301 (FtbreBENeI1 HRRM-N2-{upB;1S) - 1- [ ( 4-

11uor ophenyl) (hydroxy) net hyl ] - 2- nei(vdroumgthyDoctyllihigphense-sulfondnfidnani dp

131103. 645-chl prid-N- 20 (§ S) - 5-][ ( 4- |Scbromp-OpHERIS)2A-¢tindlethydrongtriethy)-32- et h

| bu |}t hi ohene}2-sul f onanj de methylbutyljthiophene-2-sulfonamide

132101. 685- chl pr76- N- {2®B) - R- hydroxy - {5-bretbN-K(18,28)S) thidroxgetethyl)-2-isopydplyl-pEnt - 3

- el }t hi ohene- 2} sul { onam de methylpentyl]thiophene-2-sulfonamide

133102. 515- chl pri¢- N- {2®B) - P- hy @r2oxy- BN-{(d8,2§)2-[ 1, 1" (bHhedyl]-4yl6Bneth | ro 1

but-3-en |}thi p hepe-2-su] f onam de KBtOImiBEteil]es-bromtothfophéie-2t- [ hydr pxy( 4-

met hoxyphenyl ) pet hyl ] - 2- et hyl but y| Jsutieramhiiene- 2- sul f onani de

135101. 935-chl pftA N- { 2G5, E) - 2- Byldr ox yo-SlareiNHy1 S, 2R)[2-Ghyl -1 -
(hydroxymethyl)octyl}thiophene-2-sulfonamide

77B 20 16.9 5-chloro-N-[(18,2S)-2-ethyl-1-
(hydroxymethyloctyl]thiophene-2-sulfonamide

78A 20 5.8 5-bromo-N-[(1§,2R)-2-ethyl-1-
(hydroxymethyl)octyl]thiophene-2-sulfonamide

78B 20 23.0 S-bromo-N-[(1§,25)-2-ethyl-1-
(hydroxymethyloctyl)thiophene-2-sulfonamide

79 20 1.6 5-chloro-N-[(1S)-1-(hydroxymethyl)-2-
(methylamino)butyl}-2-thiophenesulfonamide

80 20 1.8 5-chloro-N-[(1S)-2-(ethylamino)-2-

: (hydroxymethyl)propyl]-2-thiophenesul fonamide

81 20 | 1.5 5-chloro-N-[(1S)-2-{(2-hydroxyethyl)amino]-1-
(hydroxymethyl)propyl]-2-thiophenesulfonamide

82 20 2.2 5-chloro-N-{(18)-2-[(2-hydroxyethyl)amino]-1-
(hydroxymethyl)butyl]-2-thiophenesulfonamide

83 20 1.7 5-chloro-N-[(1S)-2-[(2-hydroxyethyl)amino]-1-
(hydroxymethybheptyl]-2-thiophenesulfonamide

84 20 38 « N-[(1S)-2-(benzylamino)-1-(hydroxymethyl)propyl]-5-

: ! chloro-2-thiophenesulfonamide
85 20 8.9 "IN-[(1S)-2-(benzylamino)-1-(hydroxymethyl)butyl]-5-
_ chloro-2-thiophenesulfonamide
N 86 20 20 5-chloro-N-[(1S)-2-(cyclopentylamino)-1-
(hydroxymethyl)propyl]-2-thiophenesulfonamide

87 20 g 3.1 .{5-chloro-N-[(18,28)-1-(hydroxymethy!)-2-
methylbutyl]-N-(2-phenoxyethyl)thiophene-2-
sulfonamide '

88 20 4.9 5-chloro-N-(3-chlorobenzyl)-N-[(1§,28)-1-
(hydroxymethyl)-2-methylbutyl]thiophene-2-
sulfonamide

89 20 23 5-chloro-N-{(8)-2-hydroxy-1-phenylethyl]thiophene-2-
sulfonamide

90 10 3.82 5-chloro-N-[(S)-1-(hydroxymethyl)-3-

20 3.6 methylbutyl]thiophene-2-sulfonamide
3 1.74
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101. 75meth 1 ro yl pent-3-en |)thiohene-2-sul fonam de

136102. 135-chloro-N-{(S)-4-(1, 3-di oxan-2-yl )-2-hydroxy-1-[(S)- 1-nmeth 1 ro
| but ]}thiohene-2-sul fonam de 137101. 965-chl oro-N-{(S) - 2- hydroxy-1-[(S)-1-
meth 1 ro |]hex-5-enyl}thi ohene-2-sul fonam de 13 JUN 2009

138103. 545 N ((S, S) - 1-{hydroxy[4- (methylthio)phe <

- 2- et hyl bfjv'?{}]l t hi ophene- 2-sul fonam de 139103. 975-chl or%kﬂ%@ﬁgj 1-[[ 4-
(di met hyl am no) phenyl ] (hydroxy) et hyl ] -2- net hyl bu

| }t hi ohene- 2-sul f onam de 140102. 57N- {

(S, S)-1-[cycl opentyl (hydroxy)nethyl]-2- neth | bu |)thiohene-2-sul fonam de

141104. 2N- ((S)- 2hydroxy| [(S)-I - | meth 1 rol]Joc I}thio
hene- 2-sul fon 3—Ju zuuﬁ—m R -
142103. 59|\p{({3mg’2J hyt?boxy-l 0 (!S) 1-{,Bbdhn 9?‘693*“|“§YFE"‘“*”H§’?§“3’%%| f pnami de
Il?f’%?éhgﬁgl: (25 ; ?On'é:%ogg =3 F '&ﬁb% N‘(ﬂ Ry droxyS X -dimethylethyl thiophene-2-
144101. 51N { ( S fhbyd. oxy{2rretHyt 1f°.fam’dﬂ e A e o:
GRS 5101.‘272|\L(E"§§3Jl 5"% g i @“Q RS f’aifisﬁi% {1-
meth 1 ro 1 b |91it "Ud'c' e—2-gy-onam s f’-(jhng'ro:m ith entyl]thiophene-
(S)-2-hydroxyt I’ S) 01 rinet hy, propﬂ?ﬁd’t 25 eh }}nfeh yc}f‘? 5-r5}-'£u PSha de
147102. 04AN-((9-2-h XY -1 6S) - 1-|ite yf‘"ﬁropyl ] pent-4- enyl }
t hi ophene- 2-su fonam’ 1481071 ,52N-|((S) - 2- hydroxy-1-[(S)-1- nmethyl prop
yl ] butyl }t hi ophenef 2-sul flonani,de
149101. 62N-{(§ S) - |L- [ hydrloxy( et hoxyphenyl ) net hyl ] - 2-
1 95 10 1.9 5-chloro-N-[(S)-2-cyclohexyl-1-
20 4.1 (hydroxymethyl)ethyl]thiophene-2-sulfonamide
20 3.8
20 1.9
96 20 1.5 N-[(8)-1-benzyl-2-hydroxyethyl]-5-chlorothiophene-2-
sulfonamide
97 20 1.8 5-chloro-N-[1-(hydroxymethyl)butyl]thiophene-2-
sulfonamide
98 10 2.43 5-chloro-N-[(S)-1-(hydroxymethyl)-2,2-
20 2.8 dimethylpropyl]thiophene-2-sulfonamide
20 4.9 '
20 2.4
99 20 1.5 5-chloro-N-[(R,R)-2-hydroxy-1-(hydroxymethyl)-2-(4-
nitrophenyl)ethyl]thiophene-2-sulfonamide
100 20 1.5 5-chloro-N-[(S)-1-(hydroxymethyl)propyl]thiophene-
-+ 2-sulfonamide
101 20 "2 N-[R-2-(benzylthio)-1-(hydroxymethyl)ethyl]-5-
~ |chlorothiophene-2-sulfonamide
102 20 .16 N-[(R,S)-2-(benzyloxy)-1-(hydroxymethyl)propyl]-5-
. chlorothiophene-2-sulfonamide
' 103 20 2.3 5-chloro-N-[(R,R)-2-hydroxy-1-
(hydroxymethyl)propyljthiophene-2-sulfonamide
104 20 : 2.5 5-bromo-N-[(S)-2-hydroxy-1-phenylethyljthiophene-2-
: sulfonamide _
105 10 3.93 5-bromo-N-[(8)-1-(hydroxymethyl)-3-
3 2.23 methylbutyl]thiophene-2-sulfonamide
1 1.57
20 24
20 1.5
106 20 2.4 5-bromo-N-{1-(hydroxymethyl)pentyljthiophene-2-
sulfonamide
107 20 1.5 5-bromo-N-(2-hydroxy-1,1-dimethylethyl)thiophene-2-
sulfonamide
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meth | butyl

} thiophene-2-sul fonam de

150101. 6N-{(S)-4- (1, 3-di oxan-2-yl)-2-hydroxy-I|-[(S)-1- nethyl propyl]butyl)
t hi ophene- 2- sul f onam de

151101. 94N-{(S) - 2- hydroxy-| -[ (S) - 1- net hyl propyl ] hex- 5-
() t hi ohen&¥Qexzas7tsanam de 152101. 51IN-{(S) - 2- hydr oxy- |
-[(S)-1-net hyl propyl ] pent - 3-

n yl}t

en 13 JuN 2005

_ . PCT/US01/48375
hi ohene- 2- sul f onam de

153102. 09N- ( (S, S) - 1. - { hydr oxy[ 4- (et hyl t hi 0) phenyl ] met hyl }-2- nmeth (but
() t hi ohene- 2-sul f onam de 154104. 23N-{(S,S)-1-[[ 4-
(di met hyl am no) phenyl ] (hydroxy) met hyl ] -2- et hyl butyl }

t hi ophene- 2-s
202.6 .ryl (hy
156205. 35- chl
| ] hex-4-en |}
157206. 75- chl
| )t hi o hene-2
205. 4meth | r
159203. 85- chl
ent-4-en |}th
1602045- chl or
pent-4-en |}t
{(S, E)-2-hydr
| }t hi ohene- 2-
-(1- hydr oxy- |
163103. 35- chl
| ) t hi ohene- 2-

ibohamede 155204, 25- G DT-Gn{ydrbynmelhyDprbfyHrs- Saéﬁioﬁft%er(e en- 1-
Ir oxy) met hyl ] - 2- nethyl@éﬂmﬁ gﬁﬁzpl%%e %ﬁﬁ sul f onam de
prios IN- §0( S S, E)22-hy( E%)hblN [k thydroxymethyNeyeldpenty 1thidfhene-
hi olhenes 2- $ul f-anam d€a.suifonamide
br o- IN-{ 66, R| E) - 2;9ydr?xy | -[(S)-1- 206.8neth | ro yl heik-4-en
sul flongyi de 1582P1. 6%-chl oro-N-{(S, R E) - 2- hydroxy-1-[(]S) - 1-
D , | Yhezp-4{en Iz4 hi ohene- 2-sul f onam de
pr o- IN-{ 68, S) - 2- hygr oxy-4-methyl -1-[(S)-1- 203.2neth | rp |]
oheme- 2o sul f onapg de
D1 {| ( SI18) - ¥- hydrexy- 4 B%InBéN& -2- Eyé)o‘né\?l Z033merhyr—prof 1
i ohéne2@- sul f orpagri de @ﬁll@\@%e g;) fo?hé}l'e 2-sulfonamide
Dxy- I - [ €®) - 1- metdwy! pr opyl ] ent-4-en
Lul f pnamp de | 162502. 65]chl or o- N [ ( s S)-1
TEL yT 8o Nyl )~ 2] gret 3. %Fnoiﬁ- (
pr 0- IN-{ (S) - - hydr oxy- limle h'lél)pl%‘ﬁ]“ Wﬁ@ﬂboygdlfogamﬁ@t the |
513 gnagy de[ 102115 3 M%H@fiu PRt $d BRI FRA TTdpnERIE 48P 75
sulfonamide
113 10 2.86 5-bromo-N-[(S)-1-(hydroxymethyl)-2,2-
20 3.7 dimethylpropyl]thiophene-2-sulfonamide
20 1.7
20 3
114 20 1.8 N-[R-2-(benzylthio)-1- (hydroxymethyl)ethyl] 5-
bromothiophene-2-sulfonamide
115 20 4.4 5-bromo-N-(R-2-hydroxy-1-{[(3-
methylbenzyl)thio]methyl} ethyl)thiophene-2-
sulfonamide
116 20 2.2 N-{(8)-1-[4-(benzyloxy)benzyl]-2-hydroxyethyl} -5-
» _|bromothiophene-2-sulfonamide
117, 20 2.6  |5-bromo-N-[(R,R)-2-hydroxy-1-
{(hydroxymethyl)propyl]thiophene-2-sulfonamide
118 20 4.8 5-chloro-N-[(S,S)-1-formyl-2-methylbutyl}thiophene-
2-sulfonamide
119 10 4.1 S-chloro-N-[(S,S)-1-(1-hydroxyethyl)-2-
0.3 1.54 methylbutyl}thiophene-2-sulfonamide
3 2.49 '
10 3.76 '
120 10 8.83 5-chloro-N-{(8,S)-1-[cyclopentyl(hydroxy)methyl]-2-
10 5.24 methylbutyl}thiophene-2-sulfonamide
3 1.9
121 10 1.74 5-chloro-N-{(S)-2-hydroxy-1-[(S)-1-
10 1.5 methylpropyl]octyl}thiophene-2-sulfonamide
10 1.56
122 10 1.68 5-chloro-N-{(S)-2-hydroxy-1-[(S)-1-
10 1.8 methylpropyllheptyl} thiophene-2-sulfonamide
123 10 2.14 5-chloro-N-{(S)-2-hydroxy-1-[(S)-1-
10 1.76 methylpropyl]hexyl} thiophene-2-sulfonamide
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164101. 725-chl oro-N- {(S, S)-1-[ hydroxy(di phenyl)nmethyl]-2- meth |bu
| }t hi ohene- 2-sul fonam de 165101. 73N

{(S)-2-al lyl

nmeth 1 r
{(S,95-1

B

)Zhlz

-5-chl or ot hi ohene- 2-sul f onam de

168105. 875-chl oro- N ((S) - 2- hydr oxy- 2-i sopr openyl

PCT/US01/48375
nmet h

-3-methyl -1 -

101. 6[ (S) - 1- net hyl propyl ] but - 3- enyI }thi ophene-2- 31. 5sul f onam de

-2-hydroxy-1-[(S)-1-methyl propyl ]pent- 4-en |}-5-chlorothio
hene- 2- sul f onam de 166101. 785-chl oro-N-{(S) - 2- et hyl -
4 hi ohene-2-sul f onanm de 167103. 42N
czhl or ophenyl ) (hydroxy) net hyl] -2- -2-

2- hydr @8y JUN [2008) - 1-

169101 S15- chi-graN-G6STS) Sty e ol b ey 7 IR RV LTET 1)
-2-nethy|buty|52f‘|oq eneg- sul fon _
4& % SwylLbu;yl},T,hnqphgne 2- sulfonamlde
170101. 955- chjl-e* N {S, asia %hlu | 2 dk&f k [‘t k rlop 1.
-enyl]-l-[(S)-‘f-Srﬂeth?l propyl?ﬂ ent - ‘{}sb% Qp‘%? %%H 53
171105. 32N-{ (|S) - 2+ but - 3- eny 1153 hydf]“&{l piop §y pr opy hex- 5{enyl
-5-chl or ot hi -21.0 stl r3 ’&.d\, 1721025 chl-era—N- Ir\ Py
{ hydr oxy[ di (1} F¥&pht h - P W e
173101. 55- br ojm=N-{{ PRl o imeteyRipy )
t hi ohene- 2- suf ¥dnkni e 1 ;
(S)-2- hydroxy-l?ﬂ-gif aniﬂn Seph I - yl)
t hi ophene-2- B pnatf d : .
(S, E) - 2- hydr oky- 3F medhyl |- 2- ¢ . ,R?ﬁ %eﬁ‘yﬁth”pﬁe“e Zsifongmifds ol 4
- met hyl propyl | pent -320 203, 3ep }th ohene 2-sul f onam de
176101. 525- br prmo- N- { £S) -2- b '%\é:aenyl 2- hydr oxy- 1 - [(S) 1- meth 1 ro
| ] hex-5-en | }thialhe Q-9-<..|3f~ hami
177205. 15- chl pi# \I—[l3 (hydro%g?‘ret h?rjypmpyﬁ%)@" _ _s&?onamlde
10 4.59
130 10 1.85 5-chloro-N-{(S,S)-1-[(4-
fluorophenyl)(hydroxy)methyi]-2-
methylbutyl} thiophene-2-sulfonamide
131 10 3.64 5-chloro-N-{(S,S)-1-[(4-
chlorophenyl)(hydr0\y)methyl]-2-
methylbutyl}thiophene-2-sulfonamide
132 10 1.68 5-chloro-N-{(S)-2-hydroxy-4-methyl-1-[(S)-1-
methylpropyl]pent-3-enyl} thiophene-2-sulfonamide
133 10 2.51 5-chloro-N-{(S)-2-hydroxy-3-methyl-1-[(S)-1-
1.68 methylpropyl]but-3-enyl} thiophene-2-sulfonamide
134 10 2.42 . 15-chloro-N-{(S,S)-1-[hydroxy(4-
2 methoxyphenyl)methyl]-2-methylbutyl} thiophene-2-
: N sulfonamide
135 10 1.93 “|5-chloro-N-{(S,E)-2-hydroxy-3-methyl-1-[(8)-1-
10 - 1.75 methylpropyl]pent-3-enyl} thiophene-2-sulfonamide
’- 136 10 2.13 5-chloro~N-{(S)-4-(l,3-dioxan-2-yl)-2-hydrqu-l-[(S)—
i 1-methylpropy!]butyl} thiophene-2-sulfonamide
137 10 1.96 5-chloro-N-{(S)-2-hydroxy-1-[(8)-1-
methylpropyljhex-5- enyl}thiophene-2-sulfonamide
138 10 3.54 5-chloro-N-((S,S)-1-{hydroxy[4- '
(methylthio)phenyl]methy!} -2-methylbutyl)thiophene-
2-sulfonamide
139 10 3.97 5-chloro-N-{(S,S)-1-[[4-
(dimethylamino)phenyl](hydroxy)methyl]-2-
methylbutyl }thiophene-2-sulfonamide
140 10 2,57 N-{(S,S)-1-[cyclopentyl(hydroxy)methyl]-2-
methylbutyl} thiophene-2-sulfonamide
141 10 4.2 N-{(S)-2-hydroxy-1-[(S)-1-
methylpropyljocty!} thiophene-2-sulfonamide
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203. 72- sul f onam de
178202. 35-chl or o- N-[ 2- (hydr oxynet hyl ) bi cycl o 2. 2. 1] hept - 2- |

t hi ohene- 2- sul f onam de

179208. 35- chl or 0- N- [ | - ( hydr oxynet hyl ) - 2, 3-di hydr o- Hi nden-13-JUN 2003

(1t hi ohe fonam de

180202. 32@9%12@93 N[ 2- (hydr oxynet hyl ) - 2, 3- di hydr o- H i ndeRCT/HS01/48375

| I t hi ohene- 2-sul f onam de

181202. 65- br ono- N-[ 1- (hydr oxymnet hyl ) cycl ohexyl ] t hi ophene- 2-sul f onam de
182204. 25- br ono- N- [ 2- (hydroxymet hyl ) bi cycl o[ 2. 2. 1] hept - 2- 1

t hi ohene- 2- sy-grati-¢
Al Ao tag e 1 ©

183203. 75- br ¢ O hyldr oxdtfet hy

hene- 2- sul f or]
) - 1-T1 PRS- 202 Zmet b | bu

184203. 75- chl -
| }t hi ohene- 2-lsul-Horam-dd—185202—45 R hex % iophener tﬁuhfoﬂﬂ de et 1]-2-

205. 4met h | by 1I‘Z’*ﬁt hi oend- 2- st ¥ onafi-& ‘S)‘I [hydroxy(2-tethylphenylmethylj-2- T
186206. 35- chljor-o-Nf£S S)-2- h\ldr oxlme yibm{}ﬂuoph_w mr l e

t hi ohene- 2- syl ¥dnjami ¥e 1872057%5- ¢ é{ﬁ},?ﬁyfgregf 1‘-?1 Aro1(s)-1-
203net hyl ro 1t hi dhene-2- sul fRgnyArepy]out] @he“e' i

188206. 35- chl|o¥8- N (10s, 9) - 2- h§ir ox ,N-iLSL-. ydrgw-l -[(S)-1-methylpropyljbut-3-
203. 6net hyl prlopyl ) pent -4-eny| 1"t hi ‘@HY“:I NE~41S 202 &

189208. 15- chl|o¥3- I\ {19S, R) - 2-h%ir ox{N -1-[(S)-1-methylpropylJpent-4-
207. 9net hyl priopyl]pent - 4- j ‘ ‘
190204. 45- br dnidBN- { (8, )| 1- [t-*s_aF -1- Nréﬁsb%%@'ﬁw-%-l@ 1202. 6 but hi 0
hene- 2. sul f orlam de. 101205 45- b on|Rehyipeeslodyls hiophiss Frsuly i)
149 10 1.62 N-{(8,5)-1-[hydroxy(4-methoxyphenyl)methyl]-2-
methylbutyl} thiophene-2-sulfonamide
150 10 1.6 N-{(S)-4-(1,3-dioxan-2-yl)-2-hydroxy-1-[(S)-1-
methylpropyl]buty!} thiophene-2-sul fonamide
151 10 1.94 N-{(S)-2-hydroxy-1-[(S)-1-methylpropyl}hex-5-
enyl} thiophene-2-sulfonamide
152 10 1.51 N-{(S)-2-hydroxy-1-{(S)-1-methylpropyl]pent-3-
nyl} thiophene-2-sulfonamide
153 10 | 2.09 N-((S,S)-1-{hydroxy[4-(methylthio)phenyl]methyl } -2-
methylbutyl)thiophene-2-sulfonamide
154 10 4.23 N-{(S,S)-1-[[4-

(dimethylamino)phenyl](hydroxy)methyl]-2-
methylbutyl} thiophene-2-sulfonamide

155 20 4.2 -15-chloro-N-{(S,S)-1-[(S)-cyclohex-2-en-1-
20 2.6 yl(hydroxy)methyl]-2-methylbutyl} thiophene-2-
: } sullonamide
156 20 5.3 "|5-chloro-N-{(8,S,E)-2-hydroxy-1-[(S)-1-
20 5.9 methylpropyllhex-4-enyl}thiophene-2-sulfonamide
157 20 6.7 5-chloro-N-{(S,R,E)-2-hydroxy-1-[(S)-1-
s 20 6.8 methylpropyl]hex-4-enyl} thiophene-2-sulfonamide
: 158 20 1.6 5-chloro-N-{(S,R,E)-2-hydroxy-1-[(S)-1-
20 5.4 methylpropyljhept-4-enyl} thiophene-2-sulfonamide
159 20 3.8 5-chloro-N-{(S,S)-2-hydroxy-4-méthyl-1-[(S)-1-
20 3.2 methylpropyl]pent-4-enyl} thiophene-2-sulfonamide
160 20 4 5-chloro-N-{(S,R)-2-hydroxy-4-methyl-1-[(S)-1-
20 3.3 methylpropyl]pent-4-enyl} thiophene-2-sulfonamide
161 20 2.6 5-chloro-N-{(S,E)-2-hydroxy-1-[(S)-1-methylpropyl}-
5-phenylpent-4-enyl}thiophene-2-sulfonamide
162 10 2.6 5-chloro-N-[(S,8)-1-(1-hydroxy-1-methylethyl)-2-
methylbutyl]thiophene-2-sulfonamide
163 10 33 5-chloro-N-{(S)-2-hydroxy-1-[(8)-1-methylpropyl]-2-

pentylheptyl} thiophene-2-sulfonamide
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204. 8net h | but

| ) t hi ohene- 2-sul f onam de

192202. 25-brom-N-{(S, S) - 2- hydroxy-1-[(S)-1- 201.9net hyl propyl ] pentyl}

t hi ophene- 2- sul f onam de 201.7 193208. 55-brono-N-{(S, R)-2-h
204. 5met hyl propyl ] pentyl } t hi ophene- 2- sul f onam de 203 19420

{(S,S)-2- hywey@x¥nkz [ (S)-1- 205.3neth 1 ro []

pent - 4- enyl } t hi ohene- 2-sul fo

nam de

4

PCT/US01/48375

oj- 4064 (S) - 1-

brono- N-

195204. 25-brono-N-{ (S, R) - 2- hydroxy-1-[(S)-1- 206.7 ameth 1 ro 1 ent-4-en

| }thi o hene- 2-sul fonam de

1962020. 75- chl or o- N-[(S S)-2-methyl -] - (2 2,2-trifluoro-I- h -drox eth 1)bu
yl]thi o hene- 2 fFongmge—197203: R P S T e VR T s —2P1. 8en
Il)ggzgldfozgxcﬁl Ltlﬁl 0 rh§ne 2- sul f onami gl tpylbuwlj}ft(ﬁn;ggher}egiu&(fa{fmd?% 2
. - T- [ -\J_-llym V= o- T
| ]t hi ohene- 2-s’u]i~6f75 nam de 199211)? 85-|¢ )ﬁ% }Wi&%% t}@ :.lgg}egﬁﬁpr(’ﬂyl]pﬁ%t t hox
ccl ohex 1)eth Tl'ggﬁll oty me=r2=sttfonat ZBtl;llZ-hd v-1- '
199A202. 45- Chljor o-|N\- P 42- hydroxy- n—E - ﬁh%ohr{ 9}_1% [I(
t hi ohene- 2- sul fgamdg 24620355 L Bl 2 5 Cl ohex
| ) et hyl ]t hi ohgne- 2-su|foram' e 2017 2 A
ohexyl ] - 2- hydr tHhy=—9=—cht prot it opnene e
202202N—{(S) 1%-(b K2y oxy)sfgcl oh ' f:%mpenyl 3-methyl-1-
5- chl or ot hi ohgne- 2} suk Tt onam dF5104 y 0%“7"?“'5%
PCT/ US01/ 48375 "“32031 SNt Taeet F -5-
chl or ot hi oheng-2-"sjul fonam de l] th l} 2-meth lb tyl)thiophene-2-
204202. 85- chl dro- N-[ (1S, 29) - 1- (hydrB’S‘{ iy 37}’ mf VH-Srmetylbutyluop
twa | Y f v ool £ A A
202. 5met hy| butlyi-p—grenst-fepar-aff 1ot 10t {(S.E)-2-hydrony-3-methyl-2-[(E)-1-
methylprop-1-enyl]-1-[(S)-1-methylpropyllpent-3-
enyl}thiophene-2-sulfonamide
171 10 5.32 N-{(S)-2-but-3-enyl-2-hydroxy-1-[(S)-1-
methylpropyl]hex-5-enyl} -5-chlorothiophene-2-
sulfonamide
172 10 2 S-chloro-N-((8,S)-1-{hydroxy[di(1 -naphthyl)]methyl}-
2-methylbutyl)thiophene-2-sulfonamide
173 10 1.5 5-bromo-N-{(S)-2-ethyl-2-hydroxy-1-[(8)-1-
methylpropyl]butyl} thiophene-2-sulfonamide
174 10 1.75 5-bromo-N-{(S)-2-hydroxy-2-isopropenyl-3-methyl-1-
[(S)-1-methylpropyl]but-3-enyl} thiophene-2-
sulfonamide
175 10 2.27 5-bromo-N-{(S,E)-2-hydroxy-3-methyl-2-[(E)-1-
10 1.7 »  |methylprop-1-enyl}-1-[(S)-1-methylpropyl]pent-3-
- 20 3.3 enyl}thiophene-2-sulfonamide
176 10 1.52 '|5-bromo-N-{(S)-2-but-3-enyl-2-hydroxy-1-[(S)-1-
methylpropyl]hex-5-enyl} thiophene-2-sulfonamide
N 177 20 5.1 S-chloro-N-[1-(hydroxymethyl)cyclohexyl]thiophene-
20 3.7 2-sulfonamide
178 20 23 5-chloro-N-[2-(hydroxymethyl)bicyclo{2.2.1]hept-2-
yl)thiophene-2-sulfonamide
179 20 83 5-chloro-N-[1-(hydroxymethyl)-2,3-dihydro-H-inden-
1-yljthiophene-2-sulfonamide
180 20 23 5-chloro-N-[2-(hydroxymethyl)-2,3-dihydro-H-inden-
2-yl]thiophene-2-sulfonamide
181 20 2.6 5-bromo-N-[1-(hydroxymethyl)cyclohexyl]thiophene-
2-sulfonamide
182 20 4.2 S-bromo-N-{2-(hydroxymethyl)bicyclo[2.2.1]hept-2-
yl]thiophene-2-sulfonamide
183 20 3.7 5-bromo-N-[2-(hydroxymethyl)-2,3-dihydro-H-inden-
2-yl]thiophene-2-sulfonamide
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205202. 6N-[ (1S) - 2- butyl -1 - (hydr oxynet hyl ) hexyl ] -5-chl oro-2- thio

henesul f onam de 206201. 8N-[ (1S, 2S) - 1- (hydr oxynet hyl ) - 2- net hyl but yl ] - 2-
furansul f onam de

207205. 6N-[ (I S, 2S) - 1- (hydr oxynet hyl ) - 2- net hyl but yl ] - 5-i odo- {8t junw 2005
henesul f onave a52382016. 55-f | uoro- N-[ (1S, 2S) - 1- (hydroxyrretpgwu)s()]%ssrret hvl bu
| -2-thin henesul fonam de 209202. 1441

-(5-chl oro-thi ophene- 2-sul fonyl am no) - 2- hydroxy- eth | - i eridine-I|-carbox
lic acid tert-butyl ester 210207.7N-[ (1S, 2S)-1-(hydroxynet hyl)-2- neth | but
| thiohene-2-sul fonam de 211201. 95- chl or o- N-[(S) 2- hyd roxy- 1-(4-

benzyl am nocycl ofeKyT 3T YT T T BI70P e i CehEsro 194 (6 ST RIS -hydroxyethyl-2-
212201. 75- chl of o- Nt [ (%) - 2} hydpaxy- 1 n(e%ylbutyl}{t(hloglhen[eg—sg sulf)(,)nam?’de 7
met hyl am nocyc| odsekyT3et NyT [ T Rigopne - )
213201. 65-chl of o- N- [ () - 2- hydsgxy- 11 (4
t hi ohene- 2- sul FoggaM Of) 214202 85-Chyy
npr opyl am nocyfl ohnxyio) et hyI ] 5 i oph
215202. 0-r 5- chI pgOF I\ 2= T¥ 4T OXyY
t hi ohene- 2- sul ff onam dji%, 216201. 35 ch MR _
pyridyl) met hyl afgg L;%:e:hor -N- -1-K(S)-
217201. 85- chl of o- N ( (%) - 2- hydEgxy- | | eﬁ. ; ]4_4 g %%%ﬁth 1
t hi ohene- 2-sul f onan dgy 21820. 3,85 c[i i e de f" ‘P eisganpgIce
pyri dyl ) met hyl [@yHgnpoTY: exyt ety Lll € -6
16205, 35- chl of N [ ¢ -2-hyd$gxy 132{)}(&1‘7 {;(gg‘fz h’ﬁgﬂ;y'ihm)z omamid
pyri dyl ) met hyl fani npcyg] oHexyl );ﬁ%t hyl { cbtp.é%é\ éeny 1ophene-2-sulfonamide
20 4.4
190 20 4.4 5-bromo-N-{(8,S)-1-[(S)-1-hydroxyethyl]-2-
20 2.6 methylbutyl}thiophene-2-sulfonamide
191 20 5.4 5-bromo-N-{(8,S)-1-[R-1-hydroxyethyl]-2-
20 4.8 methylbutyl} thiophene-2-sulfonamide
192 [ 20 2.2 5-bromo-N-{(S,S)-2-hydroxy-1-[(S)-1-
38 } . 2 methylpropyl]pentyl} thiophene-2-sulfonamide
193 20 85 5-bromo-N-{(S,R)-2-hydroxy-1-[(S)-1-
;g 4.5 methylpropyl]pentyl} thiophene-2-sulfonamide
3
194 20 9 5-bromo-N-{(8,S)-2-hydroxy-1-[(S)-1-
20 5.3 methylpropyl]pent-4-enyl} thiophene-2-sul fonamide
195 20 4.2 5-bromo-N-{(S,R)-2-hydroxy-1-[(S)-1-
20 6.7 4 |methylpropyl]pent-4-enyl}thiophene-2-sulfonamide
196. 20 20.7 5-chloro-N-[(S,S)-2-methyl-1-(2,2,2-trifluoro-1-
hydroxyethyl)butyl]thiophene-2-sulfonamide
197 20 . 34 5-chloro-N-[1-(1-hydroxybut-3-
N 20 1.8 enyl)cyclohexyl|thiophene-2-sulfonamide
- 198 20 4.4 5-chloro-N-[1-(1-hydroxy-3-methylbut-3-
enyl)cyclohexyl]thiophene-2-sulfonamide
199 20 2.8 5-chloro-N-[(S)-2-hydroxy-1-(4- |
methoxycyclohexyl)ethyllthiophene-2-sulfonamide
199A 20 2.4 5-Chloro-N-[(§)-2-hydroxy-1-(4-
hydroxycyclohexyl)ethyl]thiophene-2-sulfonamide
200 20 2 5-chloro-N-[(8)-2-hydroxy-1-(4-
propoxycyclohexyl)ethyllthiophene-2-sulfonamide
201 20 22 N-{(8)-1-[4-(allyloxy)cyclohexyl]-2-hydroxyethyl}-5-
chlorothiophene-2-sulfonamide
202 20 2 N-{(8)-1-{4-(benzyloxy)cyclohexyl]-2-hydroxyethyl} -
5-chlorothiophene-2-sulfonamide
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sul f onam de 220202. 55-chl oro-N-[(S) - 2- hydr oxy-1- ( 4-

(car boet hoxynet hyl ) am nocycl ohexyl ) et hyl ] t hi ophene-

2-sul fonam de

221204. 95-chl oro-N-[ (S)-2-ethyl -1-fornyl butyl]thiophene-2- ¢l jipnaoggde 105
1 3 JUN 2005 WD 02/ 057252 PCT/ US01/ 48375

222207. 25-¢
I]thlohen

loro-N-[(S)-2-et hyl -
g"%’[’ﬂ?&nam de 223205. 65- chl oro- N-[ (S) - 2- et hyl

1-(

1- 9. 7hydrox ethyl)bu

PFT/PEOIHS ISO'[

8.4meth leth |)but 1 thiohene-2-sulfonani de
224207. 25-chl or o- N- ( 2- hydr oxy- | -t et r ahydr o- H-t hi opyr an- 4-
| et hvl ) t hi ohene- 2-sul f onam de 225208. 05-chl oro-N-[(S) - 2- hydroxy | - pi pe

ridin-4- leth

AY

t hi ohene- 2- sulfonam de 226207 6N—[(S) 2-et hyl -

y-1-

- (hydr oxynt et hy

2272026. 3N-[ ( §
f I uor ot hi ophere

utal 1+ e
C

228209. 95-chl ¢

t hi ophene- 2- syl

229206. 35-chl g
met hyl but yl }t

230204. 85-chl g
t hi ophene- 2- s
i ncor porated h
w th reference

appreciated th
spirit of the

the scope of t

v
3203 1 " Hh-ophene-2 methyl)plpendm 4-yl] -5-
AT R e
ZUW'W"U'UVS lo Sl meth
:’%'anl\l;[n"s ?;.-j (2, ;3 di hy é utyl‘]['-(é-%uan)zsu llr? Qg’ e‘hﬁ'd)r oxvet hyl }
N (B s)- 1- [19) - (1dEekH H}Yln biwdionymqiybheyll-3-chloro-2-
iohene- 2- sl f onani de [HIOphe ide
BN (B, 5)- 1- [ 1P - ([HilSas YHES?‘WB‘E‘PPQ 'i‘"‘f‘hy‘ﬁ’é?ﬂﬁr but 1}
' publ | calf4 gl il . are
e?diin B rlef erefice. , X i bed
to partilcularly 29184 _‘ HBGE Ad
22081pdi 30 c4t i oné-Tan Béluﬁ% _ q'1u Pr ng from tlhe
i nvent ion. {Such nodifi® &ﬁr '2' ! 3R¢SH].£ o fal hi n
h0%bpeWded cl atis. 108 145choipritienbgne- T—sﬂfbnylammo)’“‘i hydroxy-
ethyl -pxperldme 1-carboxylic acid tert-butyl ester
210 20 7.7 N-[(18,28)-1-(hydroxymethyl)-2-
methylbutyl]thiophene-2-sulfonamide
211 20 1.9 5-chloro-N-[(S)-2-hydroxy-1-(4-
benzylaminocyclohexyl)ethyl]thiophene-2-
sulfonamide
212 20 1.7 5-chloro-N-[(S)-2-hydroxy-1-(4-
methylaminocyclohexyl)ethyljthiophene-2-
: sulfonamide .
213 20 1.6 5-chloro-N-[(S)-2-hydroxy-1-(4-
ethylaminocyclohexyl)ethyl]thiophene-2-sulfonamide
214 20 2.1 5-chloro-N-[(S)-2-hydroxy-1-(4-
npropylaminocyclohexyl)ethyl]thiophene-2-
sulfonamide -
215 20 2.0 5-chloro-N-{(S)-2-hydroxy-1-(4-
: ! allylaminocyclohexyl)ethyljthiophene-2-sulfonamide
216 20 1.5 5-chloro-N-[(S)-2-hydroxy-1-(4~(3-
pyridyl)methylaminocyclohexyl)ethyl]thiophene-2-
sulfonamide
217 20 1.8 5-chloro-N-[(S)-2-hydroxy-1-(4-
morpholinocyclohexyl)ethyl]thiophene-2-sulfonamide |
218 20 . 2.8 5-chloro-N-{(S)-2-hydroxy-1-(4-(4-
pyridyl)methylaminocyclohexyl)ethyl}thiophene-2-
sulfonamide
219 20 2.3 5-chloro-N-[(S)-2-hydroxy-1-(4-(2-
pyridyl)methylaminocyclohexyl)ethyl]thiophene-2-
sulfonamide
220 20 2.5 5-chloro-N-[(S)-2-hydroxy-1-(4-
(carboethoxymethyl)aminocyclohexyl)ethyl]thiophene-
2-sulfonamide
221 20 4.9 5-chloro-N-[(S)-2-ethyl-1-formylbutyl]thiophene-2-
sulfonamide
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WO 02/ 057252 PCT/ US01/ 48375 What
phar maceutical ly acceptable salt
5 (1) wherein:

(1), or

t he structure:

is clained is:

t hereof, wherein Fornmula (I

1, A conpound of Formul a

) has

10 R1 and R2 are independently selected from

the group consisting of hydrogen, alkyl, substituted al kyl, {F3ynadogsny! ,

substituted al kenyl,
cycl oal kyl WOPIREHY$2, substituted phenyl, and
2to5 R3is selected fromthe group consisting of hydrogen,
R4 is.selected fromthe group consisting of hydrogen,
substituted al kyl cycl oal kyl ,

substituted 15 al kyl;
substituted al kyl,

al kyl ,

al kynyl ,

subst

al kyl cycl oal kyl

ituted al kynyl, cycloal kyl, subst
(CH2) n( 1, 3) #cosane{s3mher
al kyl ,

i tuted
enis
and

phenyl (substituted)al kyl, alkylOH, substituted al kyl OH, al kyl OBn,
substituted al{kgedBn,20al kyl pyr.2dyl ,|5-shlbreiN-[(St-Bethyldl@y| pyri dyl

al kyl furanyl , {subgtituted al k¥ f ur gmdroxydtin{)okdythieplyene-2 A0 fénknidd) subst it ut ed
phenyl, al kenyl2235ub=0i t 4t ed %6 keny$-chieyN-s)-kyhyl-1sghstiokpted cyclogl kyl
N-subst it ut ed-|pi pgri di nyl|, pigeri dijmyhylethp)datyilihtbpRehe RispEshathidey |

t et rahydr ot hi qeerdn, 28ubgtit urLed t g5-cidbryN-@ERydERY-1 adtrahyird MO@IRdPyrahUbST i t ut ed
2-indane, phgnyl,| substijtuted phenykthylidphedd-IRduifoaspidsubsti t ut ed

al kyl NHR7; wi tite2shie oovifso that R3sametoRA[(S - EhyiedxyDofiferfydd-0gen; 25]R7 is
al kyl, substitjutedq al kyl [ cycl oal ky{lethdxHigdhehdd-adifosaraii®al kyl , benzyl,
substituted bgrmgl|, a@okylOH Bwebsti|yyised-etlyK)-(HyktoxatdiybisHthRphaneBST 1|t ut ed
al kyl SR8; R$lis gl kyl, gubstitut edsulforatlide beggﬁﬁ?ﬂ@§Mgubsgituted benzyl ;
or R3 and R4 rep7de j201 néd tQsﬁormﬁ.[(sy-ngmyﬁﬁ(hyéroéyﬁéﬂ?l)éh’?@gw 02705(252
PCT/ USGL/ 48379 RS |i s sel gcted from|filiotsibsHéRe-2 QM ohdhiddd of hydrogen, |l ower
al kyl, substi tihed T2Wel al kyb,  al|KeRyio.N-REPEH 3-Bhedo A kaniynal kyny!
substituted alikynyl , CH2gycl oal kyl ,[hydfdtPsihyjiid pehe - Res fdntiad kyf', benzyl ,
substituted bemgyl, aad CHZCRESRIT [ShiSroly- { (N IT[(i(hydrdiyinliso)inemen -zt 1yl ,
substituted | qwer lal kyl, |phenyl, ormgypﬁﬁﬂgmgggmgaggm&ﬁmkﬁﬁ is sel ectled
fromthe groupz3gns o Ng Of JF T OYERhioARN- SIS 181E)-(hydroxyimino)methyl]-2-

methylbutyl} thiophene-2-sulfonamide

5

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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Tis selected fromthe group consisting of OH ,and %~HCN\\ OH W Y and Z
are independently selected fromthe group consisting of C, CRLO 10 and N,
Riois selected fromthe group consisting of hydrogen and hal ogen, with the
proviso that at |least one of W Y and Z nust be C X is selegtan ppgpm t he
group con5|st|ng of 0, S, SO2, and NR11l; Rl1l is selected fromthe group
consi sti ngW&f028ydfogen, | ower al kyl, substituted 15 | owefCHIKH483Benzyl ,
substituted benzyl, phenyl, and substituted phenyl; provided that when the
conpound contains one or nore chiral centers, at least T one of the chiral
centers nust be of S-stereochem stry. 2. A conpound of Fornula (1), or

phar maceutically acceptable salt 20 thereof, wherein Formula (lI) has the
structure: (1) 108 Whaigdpmedos WO 02/ 057252 PCT/ USQl / 48375 wher ei n: R,
and R2 are independently selected fromthe group consisting of hydrogen,

al kyl, substituted al kyl, CF3, alkenyl, substituted al kenyl, al kynyl,
substituted al kynyl 1. CMMOM of Fera (I}, ot E*@I@Wutmlbka}qceptmﬂyl
substituted ph ne, where nis 2to5;, R3is
selected from %ﬁéoé;@ﬁ%nﬁ%ﬁ@i@(l &éﬂtg% ghlgtg?eogen Al kyl , and substituted
alkyl; R4 i8 selected fromthe group consisting of hydrogen al kyl,
substituted al kyl, alkylcycloal kyl, substituted al kyl cycl oal Iyl

phenyl(substituted)alkyl al kyl O 10 su sti %ted al-kyl OH, aIkyICBn
substituted al kyl OBn, aIIyIpyrl ubs i tuged aI | pyridyl,
al kyl furanyl, substituted alk EFTU CH( OH) subst i t ut ed
phenyl, al kenyl, substitut &t alk ,LNch | oalk substltuted cycl oal kyl
N- substi t ut ed- pi peri di nyl, piperi nyI Qubs ftuteBaplperldlnyI
t et rahydr ot hi opyran, substituted tetrahydrothlopyran -indane, substituted
2- i ndane,
()]
wherein;
10 R; and R; are independently selected from the group consisting of hydrogen,

alkyl, substituted alkyl, CF3, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
cycloalkyl, substituted cycloalkyl, phenyl, substituted phenyl, and
(CHz)n(l,B)dioxaﬁe, wherenis 210 5;

R3 is selected from the group consisting of hydrogen, alkyl, and substituted

15 alkyl,

Ry is selected from th_g group consisting of hydrogen, alkyl, substituted alkyl,
alkylcycloalkyl, substituted atkylcycloalkyl, phenyl(substituted)alkyl, alkylOH,
substituted alkylOH, alkylOBn, sﬁbstituted alkylOBn, alkylpyridyl, substituted
alkylpyridyl, alkylfurahyl, substituted alkylfuranyl, CH(OH)phenyl,

20  CH(OH)substituted phenyl, alkenyl, substituted alkenyl, cycloalkyl, substituted
cycloalkyl, N-substituted-piperidinyl, piperidinyl, substituted piperidinyl,
tetrahydrothiopyran, substituted tetrahydrothiopyfan, 2-indane, substituted 2-indane,
phenyl, substituted phenyl, alkyINHR5, and substituted alkyINHR; |

with the proviso that R; and Ry are not both hydrogen;

25 R is alkyl, substituted alkyl, cycloalkyl,.substituted cycloalkyl, benzyl;
substituted benzyl, alkylOH, substituted alkylOH, alkylSRg, or substituted alkylSRs;

Rg is alkyl, substituted alkyl, benzyl, or substituted benzyl;'

or R; and Ry may be joined to form a ring;
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15 phenyl, substituted phenyl, allyl NHR7, and substituted al kyl NHR7; wth
the proviso that R3 and R4 are not both hydrogen; R7 is alkyl, substituted
al kyl, cycloal kyl, substituted cycloal kyl, benzyl, substity8egiNo@Wyl,

al Iyl OH, sHRﬁkhgﬂﬁgd al kyl OH, al kyl SRs, or substituted allyl SRs; R8 is

al kyl, substituted al kyl, benzyl, or substituted benzyl; PXIE0VESand R4
may be joined to forma ring; R3is selected fromthe group consisting of
hydr ogen, |ower al kyl, substituted |ower alkyl, alkenyl, substituted

al kenyl , al kynyl, substituted al kynyl, CH2cycl oal kyl, substituted
CH2cycl oal kyl , benzyl,, ?ubstituted benzyl, and CH2CH2QR9; Qis 0, NH or S;
25 RO is |ower al kyls s sgsiedifopttheismwnmonsiging of hydpsigem yower elkylswbstitutedit ed

phenyl; R6 i slmet siejledkdwioanihediedn QRS Sibl : | ogen and
CF3; Tis OH 1090- 13 #%%Z%OS'V\D 02/ 05225%%@%@%&?%@@b?/{%?gbépﬁv\her ein W
provi des the p8i°AtMBR Chepysiondhensyd subsduehpengyloanst CHXHsQRs, Y and Z are

i ndependently C or @RBIGNHRNG;is sel ected fromthe group consisting of

hydr ogen angl hal ogg{l;. E’Wgrajvi ded .t hat when the conpound contains one or
more chiral >cent er $2 SIOVERESH, substiwtedfowenalkdrnheny], o ewitstiutedpheyl; be of

S-stereochem stry. Ruis fleeeipomnikk @buQhdksh tically
acceptabl e salt 'thleler egf erﬁi nQFoerrm_I a 3§Hyﬁg)sg% ﬁ%@%n?xﬁ%t@ﬁ?e: 10 (1)
wherein: R and ar e‘iter?gtg"ﬁé B8P onsigngef ed from.t he group consisting of
hydrogen, 15 al kyl, substituted al kyl, CF3, al kenyl, substituted al kenyl,
al kynyl, substituted all ynyl cyclpal kyl, substituted cycl oal kyl, phenyl,

substituted phenyl, and ReH2) " (11{3) di oxane, where nis 2 to 5, R3is
selected fromthe gr consistin f hydrogen?"’%ﬂ"\%T'F?N@d substituted
OH
' 1

Ry » H ,and

W, Y and Z are independently selected from the group consisting of C, CRyo
10 andN;

3

Ry is selected from the group consisting of hydrogen and halogen, with the
proviso that at least one of W, Y and Z must be C;
X is selected from the group consisting of O, S, SO, and NR;;
Ry is selected from the group consisting of hydrogen, lower alkyl, substituted
15 lower alkyl, benzyl, substituted benzyl, phenyl, and substituted phenyl,
provided that when ths compound contains one or more chiral centers, at least

one of the chiral centers'must be of S-stereochemistry.

2. A compound of Formula (I), or pharmaceuticall‘y acceptable salt
20  thereof, wherein Formula (I) has the structure:

y 0 Ts
———
/< i IE!/N T
\
AT <
. x~ ﬂ Rq Rs
1))
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al kyl; 20 R4 is selected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, alkylcycloal kyl, substituted al kyl cycl oal kyl

phenyl (substituted)al kyl, al kyl OH, substituted al kyl OH, al kyl OBn,
substituted al kyl OBn, al kyl pyridyl, substituted alk-yl pyrit@yUyn 2009

al kyl furanyl, substituted al kyl furanyl, CH(OH) phenyl, CH(OH)substituted

phenyl, al keoylnsrsebstituted al kenyl, cycloal kyl, substi tpiegkodass7s

cycl oal kyl , N-substituted-piperidinyl, piperidinyl, substituted

pi peridinyl, tetrahydrothiopyran, substituted tetrahydrothiopyran,

2-i ndane, substituted 2-indane, phenyl, substituted phenyl, alkyl NHR7, and
substituted al kyl NHR7; with the proviso that R3 and R4 are not both
hydrogen; 110 1yrelN 2005 NVO 02/ 057252 PCT/ US01/ 48375 R7 is al kyl,
substituted al kyl, cycloal kyl, substituted cycloal kyl, benzyl, substituted
benzyl, al kyl OH, sulsfndReasqingdspeydently selgpirg frasmee gmuwarwtmaﬁythé@roaww SRs; R8
is al kyl, substjtwut i i o~ and R4
may be j oi ned t%k):‘l{g?%]n?wrﬂ}éﬁzlf @gﬂ%ﬁéniyg?tgbg ec?ghény lﬁ gg{r?ﬁgﬁé{#tgtﬁggl& Si sting of
hydr ogen, | owercy&lopiiyl, subsiigued ayeloatyl, phesb substitispd pheayliandy| © substi t ut ed

al kenyl , al kyny{cH,5uB5diblats, efheRInkemels, CH2cycl oal kyl,  substituted

CH2cycl oal kyl , benZ}SéL, sub?j{%t uted benzy|, and CH2CH2QR9; Q isO NH or S
RO is lower alkyl, Subseiestem Zom thsweaup sonsisiing of hudiggen, Al apdbwibstitviedd phenyl ;
10 R6 is hal ogeqigyl;T is OH Wis C, wherein Wprovides the point of

attachnent to the SCR.group;. XisS; 15 Y and _Z are independently C or CRIo;
Riois selected f ro%fsﬁéleﬁg‘{)w %ﬁéqugtc?‘?'?tjt”tgf°fh¥ﬂﬂ?&9§é’ﬁ‘ybﬁ‘éi’sht’el?eeéé?il? provi ded
that when the canpguesie bt MRy D62IED pRengilbubsdilut@pMyehiyloM, | east one

Formul a (1) 10 or A HeU SR UM QP e A1 QR €1 e ies hRer oi 1 For mul a
(1) has the stragtpiayl, {itylfurkbyliBstiRitdd: alkylfuranyl, CH(OH)phenyl,
CH(OH)substituted phenyl, alkenyl, substituted alkenyl, cycloalkyl, substituted
cycloalkyl, N-substituted-piperidinyl, piperidinyl, substituted piperidinyl,
tetrahydrothiopyran, substituted tetrahydrothiopyran, 2-indane, substituted 2-indane,
15 phenyl, substituted phenyl, alkyINHR;, and substituted alkyINHR;
with the proviso that R; and Ry are not both hydrogen;
Ry is alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, benzyl,
substituted benzyl, alkylOH, substituted alkylOH, alkylSRs, or substituted alkylSRs;
Rg is alkyl, substituted alkyl, benzyl, or substituted benzyl,
20 or R; and Ry may be joined to form a ring;
Ry is selected fro'x“n the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, CHxcycloalkyl,
) substituted CHacycloalkyl, benzyl, substituted benzyl, and CH2CH2QRg;
QisO,NHorS; _
25 Ry is lower alkyl, substituted lower alkyl, phenyl, or substituted phenyl,
R; is selected from the group consisting of hydrogen, halogen and CF3;
Tis
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; [ ; R4 is a |lower
111 WO 02/057252 R and R2 are hydrogen; R3 is hydrogen; _ _
al kyl of S-stereochemstry; R5 is hydrogen; 5 R6 is halogen; Tis OHR 13
JUN 2005 PCT/US01/48375 xis S; W Y and Z are C, wherein W 3oy 805t he
poi nt of attachment to the SO2 10 group. 5. A conpound of Fornula (1), or

i i 2 pEb) shagate
har maceut i ceiblogiozeszept abl e salt thereof, wherein Formul S 334
gtructure: 15 (Iy) wherein: Rl and R2 are hydrogen; R3 is E@rogen 20 R4

[ ' ; [ ; hydr ogen or
s a lower all of S-stereo chemistry; R5 is hydrogen; R6 is hy :

IhaI ogen; Tis O¥I] R 112 13 JUN 2005 WD 02/ 057252 PCT/USQ /48375 XisO; W Y
and Z are C, wherein Wprovides the point of attachnment to the SO2 group. 5

W is C, wherein W provides the point of attachment to the SO, group;
XisS;
Y and Z are independently C or CRyo;
Ryo is selected from the group consisting of hydrogen and halogen;
5 provided that when the compound contains one or more chiral centers, at least

one of the chiral centers must be of S-stereochemistry.

L]

3. A compound of Formula (I), or pharmaceutically acceptable salt
thereof, wherein Formula (I) has the structure:

Y\Z i TS
/< \ ﬂ/N><T
- ﬂ R Rs

10

. @
wherein:
Ry and R; are independently selected from the group consisting of hydrogen,

15 alkyl, substituted alkyl, CFs, alkenyl, substituted alkenyl, alkynyl, substituted alkyny!
cycloalkyl, substituted cyclozgkyl, phenyl, substituted phenyl, and
(CHz)a(1,3)dioxane, whére nis 2 to 5;

R3 is selected from the grdup consisting of hydrogen, alkyl, and substituted
alkyl; ' ‘

20 Ry is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkyleycloalkyl, substituted alkylcycloalkyl, phenyl(substituted)alkyl, alkylOH,
substituted alkylOH, alkylOBn, substituted alkleBn,'aIkylpyridyl, substituted
alkylpyridyl, alkylfuranyl, substituted alkylfuranyl, CH(OH)phenyl,
CH(OH)substituted phenyl, alkenyl, substituted alkenyl, cycloalkyl, substituted

25 cycloalkyl,i N-substituted-piperidinyl, piperidinyl, substituted piperidinyl,
tetrahydrothiopyran, substituted tetrahydrothiopyran, 2-indane, substituted 2-indane,
phenyl, substituted phenyl, alkyINHR,, and substituted alkyINHR7;

with the proviso that R; and R, are not both hydrogen;
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6. A conpound of Fornmula (1), or pharmaceutically acceptable salt thereof,
wherein Formula (1) has the structure: (1) wherein: R and R2 are

i ndependent |y sel ected fromthe group consisting of hydrog&sd, Ju 12)d5,
substituted alkyl, CF3i al kenyl, substituted al kenyl, al kynyl, substituted
al kynyl ,  BP02931RY1, substituted cycl oal kyi, phenyl, subRigsstessiphenyl
and (CH2)n(1, 3)di oxane, where nis 2 to 5; 15 R3 is selected fromthe
group consi sting of hydrogen, alkyl, and substituted alkyl; R4 is selected
fromthe group consisting of hydrogen, alkyl, substituted al kyl,

al kyl cycl oal kyl , substituted al kyl cycl oal kyl, phenyl (substituted)al kyl,

al kyl OH,  subst i t utRds alkytysuitituted akigl, cBrgallg/lyogisiitutet exticalkily b&Bl,

oyl Toranyl | SR BERS) HoR Y A RUEd Eblon it o USRS | ut oo
al kenyl , cycl oal kylReisgllodisubastusest alkyls bbural, kydubstineitiesy;t ut ed- pi peri di nyl ,

pi peridinyl, substig j el ef rahydr ot hi opyran, substituted

t et r ahydr ot hi opyran,r%-%?dn‘(g}arﬁgaeggﬁésdttlotf%%ne%‘rl@ii ndane, phenyl, substituted
phenyl, al kyINHR7, Rritiselagtsd fomubegroun topbiniHD{ hyaBoged, idwer hllsylpsubstitated t hat  R3
and R4 are not 1gak Aij1yikeRflSibstiRled ﬁkéﬁ%lkml\ynégH}bﬁ%mwhﬁgyg%&cm%@| oal kyl ,

substituted cycloal kyl , benzyl, substitut enz Stituted
al kyl OH, al kyl %t}w@g Cﬁwépﬂ%&tt@a%wk@mems;benzmaamchﬁuCklyQRg;subst ituted

al kyl, benzyl, or f_\%hﬁ,im&%‘? benzyl; 113 WO 02/057252 1 3 JUN 2005

PCT/ USOL/ 48375 or .and R4 may be joined to forma ring; RS is selected
fromthe group consfedtiongr 2yl isyestitipdhowdr eliads phehidydr sutsttoietiipherybd | ower

al kyl', al keayl, subgtii kdidged al kenyl, alkynyl, substituted allynyl,

CH2cycl oal l'yl, substituted CH2cycloal lyl, benzyl, substituted benzyl, and
CH2CH2QR9; 5 Q s0, NHSrsS; RO is |ower al kyl, substituted | ower alkyl,

phenyl, or substituted phenyl;, R6 is selected fromthe group consisting of
hydr ogen, hal ogen and CFS;J_J%%
. Ry

W is C, wherein W provides the point of attachment to the SO, group;
XisS§;
15 Y and Z are independently C or CRy;
Rio Is selected from the group consisting of hydrogen and halogen;
provided that when the compound contains one or more chiral centers, at least
one of the chiral centers must be of S-stereochemistry.

7

20 4, A compound of Formula (), or pharmaceutically acceptable salt
thereof, wherein Formula (I) has the structure:

0 Rs
N~z | l
| A
Re / ” ><
X o Rs Rs
¢y

25  wherein:
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10 W Y and Z are independently selected fromthe group consisting of C
CRlo and N, Rois selected fromthe group consisting of hydrogen and
hal ogen, with the proviso that at |east one of W Y and Z nust be C, X is
selected fromthe group consisting of 0, S, SO, and NR ,; 15 §I b ia15
sel ected fromthe group consisting of hydrogen, |ower alkyl, d fod¥¥ e q
| ower aIkyI)V9@H9§$§Zsubstituted benzyl, phenyl, and substiRQE/BSD1RERYI ;
provi ded t hat when the conpound contains one or nore chiral centers, at
| east one of the chiral centers nust be of S-stereochemstry. 20 7. A
conpound of Forrmula (I), or pharmaceutically acceptable salt thereof,
wherein Formula (1) has the structure: (1) wherein: 114 WO 02/057252 1 3
JUN 2005 PCT/USO t /Ra@nad/B2 a%¢ hydieger? are i ndependent|y sel ected fromthe
group consisting of IRyHQERBen; al kyl, substituted alkyl, CF3, alkenyl,
substituted al kenyl, allynyl, substituted al kenyl cycloal kyl, substituted
cycl oal kyl, phenyl, Substlpiveradigy! phesigreochamigtry;cH2) , , (1, 3) di oxane, where n is
2tob 5 R3is seleq@@qwﬁhgatthe group consi sting of hydrogen, alkyl, and
substituted alkyl; R4 is selected fromthe group consisting of hydrogen,
al kyl, substituted alefahalogen| yl cycl oal lyl, substituted allylcycl oal kyl,
phenyl (substituted)alkyl, allyl OH  substituted al k-yl OH, al kyl OBn,
substituted al kyl OBn, allylpyridyl, substituted 10 al kyl pyri dyl,
allyl furanyl, substituted al frylferanyl, CH(OH)phenyl, CH(CH)substituted
phenyl , al kenyl, substituted al ke ¢ycl oal kyl, substituted cycloal kyl,
N- substi t ut ed- pi peridi nyl, pipersdNQyl, substituted piperidinyl, -
t et rahydr ot hi opyran, substituted tetrgfydrothiopyran, 2-indane, substituted
2-indane, phenyl, substituted phenyl, ‘al kyl NHR7, and substituted
al kyINHR7; 15 with the proviso that R3 and R4 are not both hydrogen; R7 is
al kyl, substituted alPkiyB, cycloal kyl, substituted cycloal kyl, benzyl,
substituted benzyl, i tut al LylOH. alkyl SRS, .0 stituted
alkyl SRB; R8s al kﬁ, ’,K’%“uq%%‘??ﬁ?‘é%f‘%ﬁﬁ@f°ﬁ*ds%‘h%9?*?‘ °<§raxas°§ﬁ‘§?‘i‘? Eﬂ%gﬁbenzyl;
group.

5. A compound of Formula (I), or pharmaceutically acceptable salt

thereof, wherein Formula (I) has the structure;

15
@
wherein:
R; and R; are hydrogen;
R; is hydrogen;
20 R4 is a lower alkyl of S-stereochemistry;
Rs is hydrogen;,
R¢ is hydrogen or halogen;
Tis
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or R3 and R4 may be joined to forma ring; 20 R5 is selected fromthe group
consi sting of hydrogen, |lower alkyl, substituted |ower alkyl, alkenyl,
substituted al kenyl, al kynyl, substituted al kenyl, CH2cycl oal kyl, benzyl,
substi tuted benzyl and CH2CH2QRO; Qis O, NHor S; RO is Ioﬂé&JHNH@m{
substltuted atkyl phenyl, or substituted phenyl; ? LS sel ected
fromthe gro conS|st|ng of hydrogen hal ogen and CF3; TPEHUS S01/4 #¢ N \OoH
and Ny, W Y and Z are independently selected fromthe group consisting of
C, CRlo 115 WD 02/057252 both C. Rio is selected fromthe group consisting
of hydrogen and hal ogen, with the proviso that at |east one of W Y and Z
must be C, Xis selected fromthe group consisting of 0, S, S02, and NR11;
R11 is selected fromthe group consisting of hydrogen, |ower alkyl,
substituted 5 |owerXalkyl, benzyl substituted benzyl, phenyl and

substituted phenyl; \pr t nta ns or nore
chiral centers, at I\gagt éjg(rgtre? ofw %rﬁ CHFOP fsct nﬁ”ﬁ g t)tg 2

S- st ereochem st gywup.8. The conmpound according to any of cI aims 1, 2, or 5to
7, wherein is 10 hal ogen. 9. The conpound according to any of clains |

to 8, wherein R6 is chlorine or bromne. 15 10. The conpound according to
any of claims 1 to 3 wharempoihdcs For@u@H))RirRRaranackuftialipadefRdlasalt each

hydrogen. 20 13#%%%%@%}1%ﬁgé@é%@%ﬁcnﬁ%heme conmpound according to any

of claims 1 to erein are conmpound according to any of
claims 1 to 3, 6 or 7, wherein R4 is wer al.kyl of S-stereochem stry. 13.
The conpound according to any of ‘c-|~a.12m; J[| to| or 5to 7, wherein X

A<

X O

ey
10 wherein:

R, and R; are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, CF;, alkenyl, substituted alkenyl, alkynyl, substituted.alkynyl,
cycloalkyl, substituted cycloalkyl, phenyl, substituted phenyl, and
(CHa3)a(1,3)dioxane, where nis 2 to 5;

15 R3 is selected from the group consisting of hydrogen, alkyl, and substituted
atkyl; R

R, is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkylcycloalkyl, substituted alky]t:ycloalkyl, phenyl(substituted)alkyl, alkylOH,
substituted alkylOH, élkleBn, substituted alkylOBn, alkylpyridyl, substituted

20  alkylpyridyl, alkylfuranyl, substituted alkylfuranyl, CH(OH)phenyl,
CH(OH)substituted phenyl, alkenyl, substituted alkenyl, cycloalkyl, substituted
cycloalkyl, N-substituted-piperidinyl, piperidinyl, substituted piperidinyl,
tetrahydrothiopyran, substituted tetrahydrothiopyran, 2-indane, substituted 2-indane,
phenyl, substituted phenyl, alkyINHR,, and substituted alkyINHR;

25 with the proviso that R3 and Ry are not both hydrogen;

Ry is alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, benzyl,
substituted benzyl, alkylOH, substituted alkylOH, alkyISRs, or substituted alkylSRg;

Rg is alkyl, substituted alkyl, benzyl, or substituted benzyl,
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251is S, Wis C, Zis C, R6 is halogen, R4 is |lower alkyl of S-stereo

chem stry, R3 is hydrogen, R5 is hydrogen, and Rl and R2 are each hydrogen.
14. The conmpound according to any of clainms 1 to 3, 6, or 7, wherein R3CR4
is cyclohexyl. 30 15. The conpound according to any of clai , 6,

7, wherein RBCRAN7E2pi peri dine or N-substituted piperidine. %]‘% JUN
2005 WO 02/ 057252 PCT/USO /43375 16. The conpound accordi ng PL W‘”&?‘
claims 1 to 3, 6, or 7, wherein Xis S, and W Y and Z are independently C
or CRlo. 5 17. The conpound. according to claim1l, wherein the conmpound is
selected fromthe group consisting of: 3-brono-5-chloro-NJ[(1

S, 2S) - 1- (hydr oxynet hybr)Rgzmd Ay bd ne-2-sul fonam de; 5-bro
nm-N-[(1 S, 2S)-1-(hyd {Kﬁylg Zl%n%!tj% [ﬂ)n??nﬁ? t hi ophene-2- 10

sul f onani de; 4- br ono- é ?‘f'l‘eé‘ I\ Q‘igEQUQS)nsmur(gmfdydnsgcnﬂbhwa)ky?summmﬂl butyI ]
t hi ophene- 2- sul f dneerakite]; alkengihk

S, 28) - 1- (hydr osynet h lf&?]’z itk &thﬁ%?/l] b albymyl, substituted abiomyl, CHyeycloplil,

2, 5-di chl or o- N-[ %8 @?@)CP&QYGW%}’IOWMHﬂWM@ -beeyh phd OHYAH,QRL:0phene-

3-sul fonam des 4, 5-digi@mnas bHg;(1

S, 2S)-1- (hydroxyrret h%% é nmet hyl but yl ]t hi ophene- 2-sul fonamde; N[( 1

S, 2S) - 1- ( hydr oxynet hy™)'s X8kl sHbstitgd Ipwves glein phepyl, Mussﬂtdtanﬂmﬂe
5-chloro-N-[ (1 S)- 1- (Ryislsetgistelohythd B |

sul fonani de; 5-bromo-N[(1 S)- (hy%rrgg’gsrffgr?g%/t i ?%L‘]&e‘m

sul fonam de; 25 5-bronB-N-[(1

R) - 1- (hydr oxynet hyl ) - 2- met hyl pro yI] t hi ophene- 2- sul f onam de;
4,5-di bromo-N-[ (1 S)-1-(hydroxy hyl ) - 2- et hyl propyl ] t hi ophene- 2-

C]%l;’hl ophene- 2-

H

10 W, Y and Z are independently selected from the group consisting of C, CRy

and N;

Ry is selected from the group consisting of hydrogen and halogen, with the
proviso that at least one of W, Y and Z must be C;

X is selected from the group consisting of 0, S, SO,, and NRyy;

15 Ry is selected from the group consisting of hydrogen, lower alkyl, substituted

lower alkyl, benzyl, substituted benzyl, phenyl, and substituted phenyl;
provided that when the compound contains one or more chiral centers, at least
one of the chiral centers must be of S-stereochemistry.

5. 20 7. . Acompound of Formula (1), or pharmaceutically acceptable salt
thereof, wherein Formula (I) has the structure;

Y\Z ” °
T

RG/< / ,SI/ ><

0 Ry R

R
|
N

)

wherein;
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sul fonam de; 5-chloro-N-[(1 S)-1-cycl ohexyl -2-hydroxyethyl]thi ophene-2- 30
sul fonam de; 5-brono-N-[ (I S)-1-cycl ohexyl -2-hydroxyet hyl ]t hi ophene- 2-

sul fonam de; 117 WO 02/057252 13 JUN 2105 PCT/ US01/48375 5-chloro-N-[

1- (hydr oxynet hyl ) - 2- phenyl propyl] th iophene-2- sul fonam de; 5-bronmn-N-|

1- (hydr oxymet hyl ) - 2- phenyl propyl ] t hi ophene- 2- sul f onani de; 5 &-JuN 30%- N- [(1
S, 2R) - 1- ( hy¥? 8381Rhy| ) - 2- net hyl but yl ] t hi ophene- 2- sul f onaaT/Ae)1/48375
5-bronmo-N-[ (1 S, 2R) - 1- (hydroxynet hyl ) -2-met hyl butyl ] t| uophene- 2-

sul fonam de; 5-bromo-N-[(1 .

S, 2S) -1 - (hydroxynet hyl ) - 2-met hyl but yl ] t hi ophene-2- 10 sul f onam de

1, 1-di oxide; 5-chloro-N[ 1-(hydroxynethyl)-2, 3-dinethylpentyl]

t hi ophene- 2- sul f on&wintER, d5e intidpendsntly-selected from the group consisting of hydrogen,

h |
e, M R B R L O i, .o,
oro-N-[ 2- hydroxﬁydpal(\)ﬂ,,sdllb@httfrdiqmo&ilyyll (piwiyblsnmsmmeéphebyl wid) et hyl j t hi ophene2- sul

f onam de; 5- chl(@f_lo) (I}I-3§&llo\(é)’e GWHORSXs ;toesn -yl - 2-hydr oxyet hyl )t hi ophene- 2-
20 sul fonam de

5-chl or o- N- (31- cycl opestsylected fingral the groap hqu)Sth' of pjrrogen 2allgly|ahd sidbitiitated
5-brono-N-[ (1 } - (hydr oxyrret hyl ) -1, 2- di et hyl propyl ] t hi ophene- 2-
sul fonam de; 5-chl’oro- N[

S) - 1- (hydr oxynet hyl R« 8 SQleQ!¢dTﬁEth§Vlle|§TOpr¢r]StShm&nfhﬁd1%eﬁ alig, sshstifutedatiiylie;

5-chloro-N-[(] aﬁzy?c%lolll\y'l,(snb’s%fu%%f@fcw&)kyg pﬁenyl(substuuted)alkyl, alkylOH,
substituted alkylOH, alkylOBn, substituted alkylOBn, alkylpyridyl, substituted

10 alkylpyridyl, alkylfuranyl, substituted alkylfuranyl, CH(OH)phenyl, |
CH(OH)substituted phenyl, alkenyl, substituted alkenyl, cycloalkyl, substituted
cycloalkyl, N-substituted-piperidinyl, piperidinyl, substituted piperidinyl,
tetrahydrothiopyran, substituted tetrahydrothiopyran, 2-indane, substituted 2-indane,
phenyl, substituted phenyl, alkyINHR;, and substituted alkyINHR5;

15 with the proviso that R3 and Ry are not both hydrogen;
R; is alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, benzyl,
substituted benzyl, alkylOH, substituted alkylOH, alkylSRs, or substituted alkylSRsg;
Rs 1s alkyl, substituted alkyl, benzyl, or substituted benzyl;
or Rz and Ry may be joined to form a ring;

20 R is selected from the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, alkenyl, sugstituted alkenyl, alkynyl, substituted alkyny!, CHacycloalkyl,
benzyl, substituted benzyt, and CH,CH2QRy;

» QisO,NHorS;
. Ry is lower alkyl, substituted lower alkyl, phenyl, or substituted phenyl;

25 Rs is selected from the group consisting of hydrogén, halogen and CF3;

Tis
AAAHC===N

N

OH

W, Y and Z are independently selected from the group consisting of C, CRyg
and N;
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di met hyl pentyl ]t hi ophene- 2-sul fonam de; 5-chloro-N-[(]

S, 2R) - 1- (hydr oxynet hyl ) - 2- (4 net hoxyphenyl ) propylj thi ophene-2-sul

fonam de; 30

5-chloro-N-[ (1S, 2R) - 1- ( hydr oxynet hyl ) - 2- met hyl octyl ] t hi oph$§e@ﬁ*—

sul f onani de; 118 1 3 JUN 2005 WO 02/ 057252 PCT/ US01/ 483751 3-4 &8 (1
S) - 2- et hyl - IYOOHIHPFymet hyl ) but yI ] t hi ophene-2- sul f onani dePCTRUSOMHETH- N- [ ( 1
S, 2R)-2-ethyl -1 -(hydroxynet hyl)-4- nethyl pentyl]thiophene-2-sul fonam de;
5. 5-chloro-N[(I S, 2R -1 -(hydroxynethyl)-2-(4

met hoxyphenyl ) but yl ] t hi ophene- 2-sul fonam de; 5-chloro-N[(1

S, 2S) - 1- (hydr oxynet hyl ) - 2- net r}yl pentyl]thiophene-2- sul fonam de;
5-chloro-N-[ (1 S, 2S) R issdigeted| Qn(ﬁyamswnemdxydfhp’eoﬁeylaild mnmh,emmme 10

sul f onani de; 5- ChloGk@thbtd: (ehst Sne2fdw Iy (WA LAXWARL hyl ) - 4- et hyl -

propyl pentyl ]t hi ophene-2-sul fonam de; 5-chl oro- N

S, 2R) - 1- (hydr oxymet hyt ¥ sgleted f ‘%fhﬁ(SWBﬁ@fﬁgﬂﬂ)%éﬁhﬂ%thﬁrtdm%me 2-sul f onami de;

15 5-chloro-N-[(1 S, zﬁz)rsaa&tmctfowsgﬁowkansgur@ro@nyd&%%&&ml&i)@mm?ed

| f d
S R T bt Do BBt AT} gl svbstinisd bonarh phesy e sutztitusdiphenin de:
5-chloro-N-[(1 S, 29) plommfapmmﬁmn;po&mmmk&?e%mo}émapéaﬁaaﬁ £eat®

sul f onam de; 5-chl or (]

- (hydr oxynet hyl ) ¥ %}\e] chifg 6?5’{%?1@-“%-"3@5%'8?@9%3@@@5 chloro-N-[ (1
S, 2S)-2-ethyl -1 -(hydroxynet hyl ) heptyl ]thi ophene-2- sul fonam de; 25
5-chloro-N-[(1 S, 2R)-1- (hillfroxymet hyl ) - 2- |sobutoi/ﬁwph tyI]th| ophene- 2-

sul fonani de; 5-chl or & N- [ [ @MpRYnd dcediding waprref ,2, pr4ito 7, wherein Re is
10 halogen.
9. The compound according to any of claims 1 to 8, wherein R is

chlorine or bromine.

15 10.  The compound according to any of claims 1 to 3, wherein T is
C(OH)R)R; and R and R; are each hydrogen.

11.  The compound according to any of claims 1 to 7, wherein W and Z are
both C.
20 ,
" 12, The comp"ound according to any of claims 1 to 3, 6 or 7, wherein Ry is

lower alkyl of S-stereochemistry,

13. The compound according to any of claims 1 to 3 or 5 to 7, wherein X
25 isS,WisC,ZisC, Rgis halogen, Ry is lower alkyl of S-stereochemistry, R; is
hydrogen, Rs is hydrogen, and R, and R; are each hydrogen.

14, The compound according to any of claims 1 to 3, 6, or 7, wherein
R3CRy4 is cyclohexyl.
30
15, The compound according to any of claims 1 to 3, 6, or 7, wherein
R3;CRy is piperidine or N-substituted piperidine.
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met hoxyphenyl ) heptyl] th iophene-2-sul fonam de; 5-chloro-N[(1

S, 2R) - 1- (hydr oxynet hyl ) - 2- pent yl oct yl ] t hi ophene-2- 30 sul f onam de;
5-chloro-N-[(1 S, 2R)-1-(hydroxynmnet hyl ) - 2-phenyl heptyl ]thi ophene- 2-

sul fonami de; 119 1 3 JUN 2005 WO 02/ 057252 PCT/ USQOl / 48375 5yahl;gf @odst [ (1
S, 2S) - 1- (hydr oxynet hyl ) - 2- phenyl propyl ] t hi ophene- 2 sul f onam de;

5-chl or o- NWOQ92/&728) - | - (hydr oxynet hyl ) - 4- net hyl - PCT/US01/48375
phenyl pentyl ]t hi ophene- 2-sul fonam de; 5 5-chloro- N- [(1

S, 2R)-2-(2-furyl)-1-(hydroxynet hyl ) propyl ]t hi ophene- 2-sul f onam de;
5-chloro-N-[(1 S, 2R)-2-(2-furyl)-1-(hydroxynethyl)butyl]thi ophene-2-
sul fonam de; 5-chloro-N-[(1 S, 2R)-2-(2-furyl)-1-(hydroxynethyl)-4- 10
met hyl pentyl ]t hi ophene- 2-sul f onam de; 5-chloro-N-| ( 1

S, 2R)-2-(2-furyl)-1-(hy h i ga;
5-chloro-N-[(1 S, 25)1(" ?ﬁ% NEE’ t%“’l?‘ﬁ%m o%fﬁéﬁ%? 7% ]%? %@,gﬁi_
sul f onami de; 155, I\dn{lMY&,nﬁg)aer[:lependentlyC or CRyg. -

1, 1' - bi phenyl]-4-yl-1-(hydroxymet hyl) propyl]-5-

chl or ot hi ophene-2-sul fonam de; N[ (1 S, 2S5)-2-]

1, 1' - bi phenyi | - 4- yl -11- ( hktreompretdragdoyding ty klpinGl, wherein the compound is selected

chl or ot hi opheneg gm?f'rélgfr?ﬁacghs%%n%ﬁ][(l S, 295)-2-]

1, 1' - bi phenyl ] - -4- 20
met hyl pentyl ] - 5-chl or ot 1#- b)‘pmeﬁechmgbﬂ[ﬂéﬁémldbﬁ’dr@ymtbﬁﬁ N-[(1

S, 2R) - 1- (hydr oxynet hy, h Qf?eti" ¥t ]t hi ophene-2-sul f onami de;
5-bronmo-N-[ (1 S, 2R) - 1é y?]l%a'rgi net t{-%a‘{rhtlrnefh yl octyl ]t hi ophene- 2-

sul f onam de; 25 5-brono- Nb{o(n'pN [(IS 2 -1- (h\droxymethyl) -2-methylbutyl]thiophene-2-
S) - 2- et hyl - (hydr Oé}dmmﬁl butyI ] t hi ophene-2- sul fonam de; 5-brono-N-[(1
S, 2R) - 2ethy-|-(hy roxynmet z 4-

-chloro-N-{(18,25)-1-(hydroxymethyl)-2-

methylbutyl]thiophene-2-sulfonamide;
5-chloro-N-[(1§,28)-1-(hydroxymethyl)-2-methylbutyljthiophene-2-
sulfonamide;
15 2,5-dichloro-N-[(15,25)-1-(hydroxymethyl)-2-methylbutyl]jthiophene-
3-sulfonamide;, '
4,5-dichloro-N-[(1S,25)-1-(hydroxymethyl)-2-methylbutyl]thiophene-
2-sulfonamide;
N-[(18,28)-1-(hydroxymethyl)-2-methylbutyl]thiophene-2-

4-bromo-

20 sulfonamide; +
5-chloro-f‘\1-[( 1S)- l_-(hydro.\ymethyl)-2-methylpropyl]thiophené-2-
sulfonamide;
> 5-bromo-N-[(1S)-1-(hydroxy methyl)-2-methylpropyl]thlophene -2-
| sulfonamide;
25 5-bromo-N-[(1R)-1-(hydroxymethyl)-2-methylpropyl]thiophene-2-
sulfonamide;
4,5-dibromo-N-[(18)-1-(hydroxymethyl)-2-methylpropyl]thiophene-2-
sulfonamide;
5-chloro-N-[(1S)-1-cyclohexyl-2-hydroxyethyl]thiophene-2-
30 sulfonamide;
5-bromo-N-[(18)-1-cyclohexyl-2-hydroxyethyl]thiophene-2-

sulfonamide;
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m et hyl pentyl ] t hi ophene- 2-sul fonam de; 5-bronp-N-[(1

S, 2S)-2-ethyl -1-(hydroxynet hyl ) pentyl]thi ophene-2- 30 sul f onam de;
5-bronmo-N-[ (1 S, 2R) -1 - (hydr oxynet hyl ) - 4- net hyl -

propyl pentyl ]t hi ophene-2-sul fonam de; 120 1 3 JUN 20 WD 02/ﬁ€7@2

PCT/ US() 1/ 48R prpams7R5 ono-N-[ (1 S, 25)-2-ethyl - | - (hydroxynmet @?/I]
t hi ophene- 2- sul fonani de; 5-bronmo-N-[(1 PCT/US01/48375
S, 2R) - 1- (hydr oxynet hyl ) - 2-i sobut yl heptyl ]t hi ophene-2- sul fonam de; 5
5-bromo-N-[ (I S, 2R) -1 - (hydr oxynet hyl ) - 2- (4-

met hoxyphenyl ) heptyl ]t hi ophene- 2-sul fonam de; 5-bronmo-N-[(1 S, 2R)- |

hydr oxynmet hyl ) - 2- pent yl pc hene- 2- sul fonam de; 5-bronp-N-[ (|
S( Zé) 1- )(/hydr)(;xilmat Eyl )y29 ﬁé’ﬁﬁﬁ@@%}w%ﬁmnmmwﬁmmhmmm de: a

5-bromo-N-[ (I S, 2S) - Eul(fdmulrde;(yrret hyl ) - 2- phenyl but yl ] t hi ophene- 2-

sul f onam de; 5-brono- N droxynet hyl) - 4- net hyl - 2-
phenyl pentyl] thi ophene[(z ?ﬁ'&h}&@‘wﬂé)ﬁrﬁ%lwqy Jthi {28)2- 1
5( lrolydroxKl_m[a'E hyIS) 2% ngnlfx;znmmepyrl di n- 3 - yI pe{l':]y: ] t hi ophe{lﬁ_ 2- ﬁul f onami de;
- br ono- : -2- ro i ophene-
2- sul f onam dés; 5- br ono- N—% a‘fgrg)bﬁk Pwnjghyg)%-mggylluwl]thigphenei-
-(hydroxyrret-hyl)butyls]ﬂfdnammlaene 2- 20 sulfonam de; -, 5-bronmo-N-[(1
S,2R)-2-(2-furyl)-1-(h dr ne
met hi/l peﬁlt yl ]t KI z)pheﬁleyZ sﬁ'?éf"o "gﬁ‘:‘%rém -y rotpeind - methylbutyl)thiophene-2-
S, 2R) - 2- (2-furyl) - 1- hifedaoidgiret hyl ) oct yl ]t hi ophene-2- sul f onami de; 25 5-bro

nmo-N-[ (1 S, 2S)-2-ethyl-I r %@
butyl ]t hi ophene- 2-sul fonagr'np%Fil1 Cﬁgngﬁi f?‘fmemy%z ‘methylbutyljthiophene-2-
S, 25) - 1- ( hydtbxymet hyilfonawids bybrdoqxide; 4- -
5-chloro-N-[1-(hydroxymethyl)-z,3-dimethylpenty1]thiophene-Z-
sulfonamide;
5-chloro-N-[l-(hydroxymethyl)-z-methylpenty]]thiophene-2-
sulfonamide;
15 _ S-chloro-N-[2- ethyl 1-(hydroxymethyl)hexyl]thiophene-2-
sulfonamlde : '
5-chloro- -N-[2-hydroxy-1-(2,4,6-trimethylcyclohex-3-en-1-
yDethyl]thiophene2-sulfonamide;
5-chloro-N-(1-cyclohex-3-en-1 -yl-2-hydroxyethyl)thiophene-2-

20 sulfonamide; P
5-chloro-N-(1-cycldpentyl-z-hydroxyethyl)thiophene-z-sulfonamide;
5-bromp-N-[( 18)-1-(hydroxymethyl)-1 ,2-dimethylpropyl]thiophene-2-

I sulfonamide;

5-chloro-N-[(1S)-1- ~(hydroxymethyl)-1,2- dlmethylpropyl]thlophene 2-
25 sulfonamide; :

5-chloro-N-[(15,2R)-1- (hydroxymethyl) 2,4~
dimethylpentyl]thiophene-2-sulfonamide;

5-chloro-N-[(1S,2R)-1-(hyd roxymethyl)-2-(4-
methoxyphenyl)propyl]thiophene-z-sulfonamide;

30 5-chloro-N-[(1S,2R)-1 -(hydroxymethyl)-2-methyloctyl]thiophene-2-
sulfonamide;
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met hyl pentyl ]t hi ophene-2-sul fonamde; NJ[(1 S, 2S5)-2-]
],1 -biphenyl]-4-yl-1-(hydroxynmet hyl)butyl]-5- 30
br onot hi ophene- 2-sul f onam de; 5-chloro-N-[(1
S, 2R) - 2-et hyl - 1- (hydr oxynet hyl ) oct yl ] t hi ophene-2- sul f onamy@eyyy28g5i 3 JUN
2005 WD 02/ 057252 PCT/ USQO /48375 5-chloro-N-[(] S, 2S)-2-ethyl -

- (h" ydr oxyW@PHY73%ct yI ] t hi ophene-2- sul f onami de; 5- br onoRGFF§1/48375
S, 2R)-2-ethyl -1 -(hydroxynet hyl)octyl]thi ophene-2- sul fonam de; 5
5-bronmo-N-[ (1 S, 2S)-2-ethyl-1-(hydrosynet hyl)octyl]thi ophene-2-
sul fonam de; 5-chloro-N-[(12 S)-1 (hydroxyni et hyl ) -2-(net hyl am no) butyl ] - 2-
t hi ophenesul f onam de; 5-chl oro- N[
S) - 2- (et hyl ami no) - 2- (h%chhbwyh‘d(1@12)Wbbﬂypm2ymmllbhiyﬂthehm@kfonam de;
5-chloro-N-[(1 S)- gl{(,{‘agmggyd roxyet hyl ) am no] - 1-
(hydr oxynet hyl ) pr opyl t hi ophenesul fonanmi de; 5-chloro-N-[(1 S)-2-[(2-hyd
roxyethyl)am no]-1 (hychioxs helf1$2R)3eathyl- }-(lﬂvdtdwmgih)éh@sul fonami de; 15
5-chloro-N-[ (1 9)- t 0] - 1- (hyd
roxymet hyl) heptyl ] %gt[h% ﬁeﬂMﬂ{é%gﬁ ?%ﬁn%l?nmd&
S) - 2- (benzyl am no) - 1- ( QIrfé‘tSk%R))ldhrﬁ@W]’E@%%(“'or 0- 2- thi ophenesul
fonam de; N-[(1 S) menbBRRAYDARINAmdre DAl RGHIE NY!) but vl ] -5-chl or o-2- 20

t hi ophenesul f onam de; or o- Sré
S) - 2- (cycl opent yI am noy: CiELO(Ch?’d(‘éxz% t(hdroppmetpyl)-3-ethylpantylhieplese2t onani de;
S-chloro-N-[ (I S, 2Q)fodanfidiy dr oxynet hyI ) - 2 rret hyI butyI ]-N-(2-

phenoxyet hyl ) t hi ophene 2-sul fonani d (3-chl orobenzyl )-N-[ (I
S, 2S)- | -(hydroxymet hyroplogo- Hdﬁlﬁﬂsb@t%] % myéme%hwpsrml}%w
10 sulfonamide;

5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-4-methyl-2-
propylpentyl]jthiophene-2-sulfonamide;
5-chloro-N-[(18S,2R)-1-(hydroxymethyl)-2-(4-
methoxyphenyl)pentyl]thiophene-2-sulfonamide;
15 . 5-chloro-N-[(18, 2R)-1-(hydroxymethyl)- 2-propyloctyl]thlophene-Z-
sulfonamide;
5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-phenylpentyl]thiophene-2-
sulfonamide;
5-chloro-N-[(18,2S)-1-(hydroxymethyl)-2-methylheptyl]thiophene-2-
20 sulfonamide; s
5-chloro-"N-[(1S)-z-propyl-l-(hydroxymethyl)pentyl]thiophene-z-
sulfonamide;
» 5- chloro~N—[(IS 2S)-2-ethyl-1 (hydroxymethyl)heptyl]thlophene 2-
sulfonamide;
25 5- chloro-N -[(1S,2R)-1- (hydroxymethyl) -2-isobutylheptyl]thiophene-2-
sulfonamide;
5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-(4-
methoxyphenylheptyl]thiophene-2-sulfonamide;
5-chloro-N-{(18,2R)-1-(hydroxymethyl)-2-pentyloctyl]thiophene-2-
30 sulfonamide;
5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-phenylheptyl]thiophene-2-
sulfonamide;
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5-chloro-N-[ (S)-2-hydroxy-I|-phenyl et hyl]thi ophene-2-sul f onam de;
5-chloro-N-[(S)-1-(hydroaynet hyl)-3-net hyl butyl ]thi ophene-2- sul fonam de;
30 5-chl oro- N[ 1-(hydroaynet hyl ) pentyl ]thi ophene-2-sul fona nﬂm

5-chl oro- N-(2-hydroxy-1, | -dinethylethyl)thiophene- 2-su|1‘g] 5“&5 N[ 1,
1 -bis(hyd byl ) propyl ] - 5-chl or ot hi ophene- 2- sul f onam de; 122 WO

02/ 057252 {:LVQ??EM%%OOS PCT/ USO1/.48375 5-chl oro- N-[ PCT/US01/48375

1- (hydr oxymet hyl ) cycl opentyl ]t hi ophene- 2- sul f onani de;
5-chloro-N-[(S)-2-cycl ohe%yl - | -(hydroxynethyl)ethyl]thiophene-2-

sul f onam de; -

N-[(S)-1-benzyl -2-hydroxyet hyl ]:5-.chl o ot hi' ophene- 2-sul fonam de; 5
5-chl oro- N-[ | - (hydr oay néfﬁ@’f%{%dﬂ?l'zj%t)ﬂf({&‘ﬂﬁ%&eﬁygﬁrﬁhé?v&f?ﬂéﬂfhlOPhene-2-
5- f?l or o- SI— [(g) - %I (shydfl\al_ﬁmeget hyl) -2, 2- di rrﬁt ?Kl 8 ropyl %thh: ;)pge?i- 2-
sul f onami de; 5-chl oro- -2 roxy-1- roxynet hyl ) - 2- (4-

ni t rophenyl ) et hyl ]t hi opﬁ%&@f@'&;al‘g‘%ﬂﬁﬂﬁé&w mfé‘yl)“"methyl'z'

ﬁl: cgl (2)r obN- [ ( IS) hl (ﬂhlgtx@ﬁpbﬁtygmtobydn)em@r}yﬁa}ﬂﬁ; ophenﬁl- 2- sulhf onﬁm' de;2
sul[ f ;)n:’alﬁn' 32% ylthio)-1 - g'CX[OIEO%XHEH%-ZZ((%&U%)JI_-(%)_/dcroxy(r)r{e(t)l}yl);lar%gyl]etlrigﬁhe;le-
N[ (R S)-2-(benzyl @asp)fedan{idteydr oxynet hyl ) propyl ] - 5- chl or ot hi ophene-
2-sul f onam de; 15 5-chloro-N

5-chl or 0- N-[ (R R) - 2- hyd? SR N {HF RS2 Afemint sy dsppmettud by ithigphsne-2-
sul f onami de; sulfonamide,
S bromo- N-[ (S - 1- ( hydr ox SRRV TG SERR PO RO : 2. sul f onami de: 20
5-bromo- N- [0, ( hydeathyjrentyithloppmetydulfotamigdene- 2- sul f onani de;
bi's(nydr oay et iyl ) pr opy SRR SR 2t B oAbl e o e [ )
- (hydr oxynet hyl ) cyshlégsemidg] ] t hi ophene- 2- sul f onani de _ -
gh :3][ ggg;ﬁN(-an;( S) - 2-cycl 0h?—%MLr'oJN-f(ﬁg9@9¥Xﬁ§%}o§¥rlnltﬁ§lp¥-liJotprr})'pﬁgckb?lﬂﬁibgﬂengg-
sulfonamide;
15 - N-[(18,25)-2-[1,1’-biphenyl}-4-yl-1-(hydroxymethyl)propyl]-5-
ch]orothigphgne;z-éulfonamide; Co
N-[(18,28)-2-[1,1"-biphenyl]-4-yl-1-(hydroxymethyl)butyl]-5-
chlorothiophene-2-sulfonamide;
N-[(1S,28)-2-[1,1"-biphenyl]-4-yl-1-(hydroxymethyl)-4-
20 methylpentyl_l-5-chlorghiophene-Z-sulfonmide;
| 5-bromo-ﬁ-[(1 S,2R)-1 -(hydroxymethyl)-2,4-
dimethylpentyl].thiophene-z-sulfonamide; ,
- 5-bromo-N-[(18,2R)-1-(hydroxymethyl)-2-methyloctyl]thiophene-2-
. sulfonamide;
25 5-bromo-N-[(1S)-2-ethyl-1 -(hydroxyrhethyl)butyl]thiophene-z-
| sulfonamide;
5-bromo-N-[(18,2R)-2-ethyl-1-(hydroxymethyl)-4-
methylpentyl]thiophene-2-sulfonamide;
5-bromo-N-[(18,25)-2-ethyl-1-(hydroxymethyl)pentyl]thiophene-2-
30 sulfonamide;
5-bromo-N-[(18,2R)-1-(hydroxymethyl)-4-methyl-2-
propylpentyl]thiophene-2-sulfonamide;
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5-bronmo-N-[ (S)-1- (hydroxynet hyl ) -3-(net hyl t hi o) propyl ]t hi ophene- 2-

sul fonam de; 5-brono-N-[| - (hydroxynethyl)butyl]thi ophene-2-sul fonam de;
5-brono-N-[ (S)-1-(hydroxynet hyl ) -2, 2-di met hyl propyl ]t hi ophene-2- 30

sul f onani de; 13 JUN 2005

N[ R-2-(ben 0)-1- (hydroxynet hyl ) et hyl ] - 5- br onot hi ophene- 2-

sul[fonagn de2‘¥9fg(’ 7%;? JUN 2005 WD 02/ 05, 7252 PCT/ USO /48375PCT/U5‘”“837‘
5-brono- N (R-2- hydroay-1- { [(3- nethyl benzyl)thio]nmethyl}

et hyl )t hi ophene- 2-sul fonam de; N ((S)-1-[4-(benzyl ox),)benzyl

] - 2-hydroxyet hyl } -5-bronothi ophene- 2-sul fonam de; 5

5-b -N[(R R) -2-hydroay-| - h rox et hyl opyl ]t hi ophene- 2-
oult onani de. e ani or oo N | Ferasge NANS ST e By Spbmisiy )RR 2. su

fonami d e; sulfonamide;

5-chloro-N-[ (S, S)-1-(1-hydroxye ) | butyl]thjo en - 2-
sul f onani de; 10 5-chl oro- %_b{ctré) gm 2&%3}3‘3 ?ﬁ‘f‘?ff"(%%/b%‘ilﬁl; ]H'%Pl‘e“e’}
met hyl butyl } thi ophgagondm#dél f onani de; 5-chl oro- N-{ (S)-2-hydroay-|

S)-1-neth ropyl Joctyl} thiophen sul f on 5-chl oro- N
(E(S))Z hydr o)alt IoI p%/(]s lyﬁé’f‘mﬂ Hﬁﬂgﬁ]’ Hé’ﬂﬁd{ﬂ\y‘}‘e W %z‘hene- 15 2-sul f onani de;
5-chloro-N- { (9)-2- hysllicgphehylhefti)thibphizrs-bydipaamyé;] hexyl } t hi ophene- 2-

et hyl propyi 1 butyl } £ hi ophio GSPR e oyhy)-2 beidan ltiophene-2-
5-chl oro- N-{() - 2- hydrsafohamide; di met hyl -1-[(S)-1- methyl propyl]butyl}
(i ophene 2,5 onam de. 55 oL B5 st iR h LB kb
5-chl or o- N- { {(B) - 2- hy dulfonyamiidef ( S) - 1- et hyl propyl ] but - 3-
5-bromo-N-[(18,28)-1-(hydroxymethyl)-2-phenylbutyl]thiophene-2-
sulfonamide;
5-bromo-N-[(18§,2S)-1-(hydroxymethyl)-4-methyl-2-
phenylpentyl]thiophene-2-sulfonamide;
15 ~ 5-bromo-N-{(18,28)-1-(hydroxymethyl)-4-methyl-2-pyridin-3-
ylpentyljthiophene-2-sulfonamide; '
5-bromo-N-[(18,2R)-2-(2-fury!)-1-(hydroxymethy!)propyl]thiophene-
2-sulfonamide;
5-bromo-N-[(18,2R)-2-(2-furyl)-1-(hydroxymethyl)butyl]thiophene-2-
20 sulfonamide; 2
5-bromo-N-[(1S,2R)-2-(2-furyl)-1-(hydroxymethyl)-4-
methylpentyl]thiophene-2-sulfonamide;
3 5-bromo-N-[(1§,2R)-2-(2-furyl)-1- (hydroxymethyl)octyl]th|ophene-2-
sulfonamide;
25 5-bromo-N-{(18,25)-2-ethyl-1-(hydroxymethyl)-3-
methylbutyl]thiophene-2-sulfonamide;
5-bromo-N-{(18§,28)-1-(hydroxymethyl)-2-isopropyl-4-
methylpentyljthiophene-2-sulfonamide;
N-[(1S,28)-2-[1,1’-biphenyl}-4-yl-1 (hydroxymethyl)butyl] 5-
30 bromothiophene-2-sulfonamide;
5-chloro-N-[(1S,2R)-2-ethyl-1-(hydroxymethyl)octyljthiophene-2-

sulfonamide;
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25 enyl} thiophene-

2-sul fonam de; 5-chloro-N {

(S)-2-hydroay-1-[(S)-1-nethyl propyl] pent-4- enyl }

t hi ophene-2-sul fonam de; 5 -chloro-N { (S)-2-hydroay-|
-[(S)-1- rret hyl propyl ] butyl) thiophene-2- sulfonam de; 30 5-chf ramN2008
{(S,9)-1- (‘}'9f | uor ophenyl ) (hydr oxy) net hyl ] - 2-

nmet hyl but yl

R¥6Y¥kRne- 2- sul fonami de; 124 1 3 JUN 2005 \ VOCOA/SOH73

2

PCTTUSO01/ 48375 5-chloro-N- { (S, S)-1-[(4-chl orophenyl) (hydroxy) net hyl] - 2-
met hyl butyl } thiophene-2-sul fonam de;
5-chloro-N-{(S)-2-hydroxy-4-nmethyl-1-[(S)-1-nethyl propyl]pent-3=
t hi ophene- 2-sul fonam de; 5

5-chl oro- N-{(S) - 2- hydr ox&c&emﬁﬁ-lt(ys-zs}—i -6y - 11 ehipbbyyemy Daei jikobese-2eny | )
t hi ophene- 2- sul f onagjde.,pechl oro-N- {

(S, S)-1-[ hydroxy(4-ne oxyp’henyl ymethyl]-2- nethyl butyl }

t hi ophene- 2-sul f onam de; 5-brooto-M4{ (3 S [¥R)-2-e(h§l- Efhy@rokysbtionyctd] thepieyik-2- |

- met hyl propyl ] pent -
{(S)-4-(1, 3-di oxan-

“hydroxy-1-[(S)-1- nmethyl propyl]butyl)

t hi ophene- 2-3sul f onani de; S-Brogtorié{ (3 S)2S)-2-ethyl-1-(hydroxymethyl)octyl]thiophene-2-
{(S)-2-hydroxy-1-[( @Ir f"ﬂﬁghyl propyl ] hex-5- enyl} thiophene-2-sulf

15 5-chloro-N-((S, S

r oxy[ 4- (et hyl t hi o) phenyl ] net hyl } - 2-

met hyl but yl ) t hi ophene- 2- %dﬂﬂ@ﬁ‘ér il §e1-(hyBrosymhethyd)-2NemefhylairB)bultyl]-2-

-[ [ 4- (di met hyl am no}mﬂg‘@,yéshfda Id xy) met hyl ] -2 met hyl butyl }
t hi ophene- 2- sul f onam

-[cycl opent yl (hydr oxy) met-pjerp= [(h&)c—hﬁﬁlﬂblmym} Lfihdpixemeth?)prai]ul f on
[(}@phgnersra&m%ﬁlnggopyl ]octyl} thiophene-2- sulfonam de; N {

((S)-2-hydrgxy-|
(S)-2-hydroxy-1-[(9S)
N { (S)-2-hydrosy-

15

20

25

30

S)-1" -net E ] heptyl } thiophene-2- sulfona
1- [(33":}1” HY$)pt-Hphydrvexiryl)amtitn] dphene- 2-

(hydroxymethyl)propyl]-2-thiophenesulfonamide;
5-chloro-N-[(18)-2-[(2-hydroxyethyl)amino}-1-
(hydroxymethyl)butyl]-2-thiophenesulfonamide;
5-chloro-N-[(18)-2-[(2-hydroxyethyl)amino)-1-
(hydroxymethyl)heptyl]-z-thiophenesulfonamide;
N-[(15)-2-(benzylamino)-1-(hydroxymethyl)propyl]-5-chloro-2-
thiophenesulfonamide;
N-[(18)-2-(benzylamino)-1-(hydroxymethyl)butyl]-5-chloro-2-
thlophenesulfona.mlde.,
5- chloro-N -[(18)-2-(cyclopentylamino)-1- -(hydroxymethyl)propyl}-2-
thlophenesulfonamxde
5-chloro-N-[(18,28)-1-thydroxymethyl)-2- methylbutyl] N-(2-
phenoxyethyl)thiophene-2-sulfonamide;
| 5-chloro-N-(3-chlorobenzyl)-N-[(18,25)-1-(hydroxymethyl)-2-
methylbutyl]thiophene-2-sulfonamide;
5-chloro-N-[(8)-2-hydroxy-1-phenylethyl]thiophene-2-sulfonamide;
5-chloro-N-[(S)-1-(hydroxymethyl)-3-methylbutyl]Jthiophene-2-
sulfonamide;
5-chloro-N-[1-(hydroxymethyl)pentyl]thiophene-2-sulfonamide;
5-chloro-N-(2-hydroxy-1,1-dimethylethyl)thiophene-2-sulfonamide;
N-[1,1-bis(hydroxymethyl)propyl}-S-chlorothiophene-2-sulfonamide;

122

enyl }

-L(S)-1

galfﬁ%%,,gg.yl ) thiophene-2-sul fonanide; 5-chloro-N

onam de;

am de; N-

m de; 25



sulfonam de; N { (S, S)-1 -[hydroxy(2-nethyl phenyl)nmethyl]-2- m ethyl butyl

} thiophene-2-sulfonamde; N { (S)-2- hydroxy 3,3-dinethyl-I -[(S)-1- 30
met hyl propyl ] but yl }t hi ophene- 2- sul fonam de; N { (S) 2- hydr oxy- |

-[(S)-1- et hyl propyl ] but - 3-enyl ) thi ophene-2- sul fonam de; 135JUN ABUN 2005
WO 02/ 0572580 807764&50 / 48375 N- {(S) -2- hydr oxy- | PCT/US01/48375

-[(S)-1-nmet hyl propyl ] pent-4-enyl} thiophene-2- sulfonam de;
(S)-2-hydroxy-1-[(S)-1-nmethyl propyl] butyl } thiophene-2- sulfonamde; 5 N
{ (S, S)-1-[ hydroxy(4-nethoxyphenyl)nmethyl]-2- nethyl butyl)

t hi ophene- 2-sul fonam de; N-{(S)-4-(1, 3-dioxan-2-yl)-2-hydroxy-1-[(S)-1

met hyl propyl ] butyl } thi SIEm@rBfN ~@& rgﬁfﬂfim’ clopentyl]thlophene -2- sulfonamld
N-{(S)-2-hydroxy-1-[(S)-1-neth hex- }t hi ophene- 2- 0

sul fonanide; N {(9)-2- h%/EthIQ KBR gclq exyl-1 (hydro%(ymemyl)ethyl]thxophene-Z-
- met hyl propyl ] pent - @ulwﬂxﬂnhghl ophene- 2- sul fonam de; N-((S,S)-1-

{ hydr oxy[ 4- (et hyl t hi 0) phenyl ] met h

met hyl but yl ) t hi ophene- 2- @ﬁﬁsg-drb&wbg-hy f‘i’ﬁewll $-cidomgihiophene-2-sulfonamide;

-[[4- (di met hyl ami no) pheny. Eﬂl&rlawi[l%y&rB?Hamgbu%l]m%ﬂydewwfbna}mlde

t hi ophene- 2- sul f onam de; or o- N\ 2[ cycl ohex-2-"en- |
_yl (hydroxy) met hyl ]-2- nsEHgRREG):1-Gy i°€96’|‘Fé‘HQ % §‘mewﬁmlﬂf@°w§“€ﬂroro N {
(S, S, E)-2-hydroxy- | sulfdn&hidd;- met hyl propyl ] hex-4- 20 enyl}
iglxgp?e{l(es)Z iulrrfetgR;Pp(rjgpw*]]?f@il‘ekg‘@&ﬂ%?w h“&%ﬁéﬂ@gl@’l% (% onani de;
5-chloro- N ((S, R BEhnitdbphaneietbsy)thiophédeS)sulfonamiit hy| propyl ] hept - 4- enyl)
thi ophene- 21(? ul fonam de; 5-chloro-N-[(8)-1-(hydroxymethyl)propyl]thiophene-2-sulfonamide;
N-[R-2-(benzylthio)-1-(hydroxymethyl)ethyl]-5-chlorothiophene-2-
sulfonamide;
N-[(R,S)-2-(benzyloxy)-1-(hydroxymethyl)propyl]-5-chlorothiophene-
2-sulfonamide;
15 5-chloro-N-[(R,R)-2-hydroxy-1-(hydroxymethyl)propyl]thiophene-2-
sulfonamide; |
5-bromo-N-[(S)-2-hydroxy-1-phenylethyl]thiophene-2- sulfonamlde
5-bromo-N-{(S)-1-(hydroxymethyl)-3-methylbutyl]thiophene-2-
sulfonamide;
20 5-bromo-N-[1a(hydroxymethyl)pentyl}thiophene-2-sulfonamide;
' 5-bromo-i\\1-(2-hydroxy-1 ,1-dimethylethyl)thiophene-2-sulfonamide;
N-[1,1-bisthydroxymethyl)propyl]-5-bromothiophene-2-sulfonamide
3 5-bromo-N-[1-(hydroxymethyl)cyclopentyl]thiophene-2-sulfonamide
5-bromo-N-[(S)-2-cyclohexyl-1-(hydroxymethyl)ethyl]thiophene-2-
25 sulfonamide; _
5-bromo-N-[(S)-1-(hydroxymethyl)-3-(methylthio)propyl]thiophene-2-
sulfonamide;
5-bromo-N-[1-(hydroxymethyl)butyl}thiophene-2-sulfonamide;
5-bromo-N-[(S)-1-(hydroxymethyl)-2,2-dimethylpropyl]thiophene-2-
30 sulfonamide;
N-[R-2-(benzylthio)-1-(hydroxymethyl)ethyl]-5-bromothiophene-2-

sulfonamide;
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25 5-chloro-N { (S,S)-2-hydroxy-4-methyl-1-[(S)-1-nethylpropyl] pent-4-
enyl } thiophene-2-sul fonam de; 5-chloro-N {

(S, R) - 2-hydroxy-4-net hyl -1-[(S)-1-nethyl propyl ] pent-4- enyl}

t hi ophene- 2- sul fonami de; 5-chloro-N { 13 JUN 2005

(S, E) - 2- hydr ey od/osk459) - 1- met hyl propyl ] - 5- phenyl pent-4- 30 )

enyl }t hi ophene- 2- sul f onami de;  5-chl oro- N-[ (S, S) - 1- ( 1- hydr ox§CT/[US01/48375

-nmet hyl et hyl ) -2- net hyl but yl ]t hi ophene- 2-sul fonam de; 126 1 3 JUN 2005 WO
02/ 057252 PCT/ USOL/ 48375 5-chl oro- N

{(S)-2-hydroxy-I-[(S)-1-nethyl propyl]-2- pentyl heptyl) thi

ophene- 2-sul f onam de; 5-chl N, (S S) - 1-§hydroxy(di phenyl ) net hyl ] - 2-
nmet hyl butyl } thi ophene- Z?Sbg‘lr’lﬁ%rﬁa% %’éydr%\)yl\]l-'{[ 3'( S)-2-allyl-2-hydroxy-|

-[(S) - 1- net hyl pr opy| ] pethylbenzgliyib]njethyfethglithioptehdi2-euifmaridd: sul f onani de;
5-chloro-N-{(S)-2-ethyl - 2y %Yl (D)l |, pr o 1. butyl}

t hi ophene- 2- sul f onani de; HW(?{ g)%)(def%%})&%ﬁ%%#ﬁb’ﬁﬁéhﬁgi"ﬁ%}l’ﬂ'{‘%@'}e{mt hyl ]
-2-met hyl butyl J-5- Z®ulfohdmidet hi ophene- 2-sul fonani de; 5-chl oro- N-
Koot 2 2t ana ae > 2N RYalabb o Eh B BESAHghdo
5-chl oro- N-((S, S) - 1- {ferasydgf bi s( 4- met hoxyphenyl )] et hyl }- 2

met hyl but yl ) t hi ophene- 2- syl frafides,. 1. P : r
Sehloro-\-1(S, 8- nyar oty S nh P AP metlyglpatpne 2aprpice
1-[(S) - 1- met hyl pr opyl ] penf=chlogaiit[{S, B bl Hedexiy )2 metayibet@]thidphene-2-
{(S)-2-but-3-enyl - 2- hygsR¥Ydael - [ (S) - 1- et hyl propyl ] hex- 5-enyl } -5-
chl or ot hi ophene- 2- sul f onam (f'e; 5-chloro-N-((S, S)-1-{hydroxy[di (I
-napht hyl )] méfhyl }-2- 20 Awhiega-Nei(S:B)t-fiydpiesnitthyZroy)handrd-de; 5- br onp- N-
((S)-2-ethyl - 2- hydr oxyathytfueyPinidphedBL ¥ kRLQRY! ] but yI'}
t hi ophene- 2- sul f onam de; -
5- br omo- N-{ ( S) - 2- hydr oxy- 2-<chletNdEDrRhyd@xyrt[68)41 -thethyBppylloctyl} thiophene-2-
met hyl propyl ] but - 3- enyitednalieophene- 2- sul f onam de;
5-chloro-N-{(S)-2-hydroxy-1 -[(S)-1-methylpropyl)heptyl } thiophene-
15 2-sulfonamide; '
5-chloro-N-{(8)-2-hydroxy-1-[(S)-1-methylpropylJhexyl} thiophene-2-
sulfonamide;
5-chloro-N-{(S)-2-hydroxy-3-methyl-1-[(S)-1-
methylpropyl]bulyl}thiophene-z-sulfonamide;
20 5-chloro-N- {(§)-2-hydroxy-3,3-dimethyl-1-[(S)-1-
' methylpropyl]but'yl}thiophene-z-sulfonamide;
5-chlor<_>—N- {(8)-2-hydroxy-4-methyl-1-[(S)-1- _
> methylpropyl]pentyl} thiophene-2-sulfonamide;
S-chloro-N-{(8)-2-hydroxy-1-[(S)-1-methylpropyl]but-3-
25 enyl}thiophene-2-sulfonamide; _
S-chloro-N-{ (S)—2-hydroxy-1-[(S)-1-methylpropyl]pent-4-
enyl}thiophene-2-sulfonamide;
5-chloro-N-{(S)-2-hydroxy-1-[(S)-1 -methylpropyl]butyl} thiophene-2-
sulfonamide;
30 S-chloro-N-{(8S,S)-1 -[(4-fluorophenyl)(hydroxy)methyl]-2-
methylbutyl} thiophene-2-sulfonamide;
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5 5-bromo-N- { (S, E)-2-hydroxy-3-nethyl-2-[(E)-1-nethyl prop-I-enyl]-
[ (S)-1-nethyl propyl]pent-3-enyl) thiophene-2-sul fonam de; 5-brono-N
S) - 2- but - 3- enyl - 2- hydroxy-1-[(S) - 1- met hyl propyl ] hex-5- enyl)

i ophene- 2-sul fonami de; 5-chl oro- N[ 13 JUN 2005
(hydr oxymgi byl i6ysl ohexyl ]t hi ophene-2-sul fonam de; 30  per/uso1/48375
chl oro- N-[ 2- (hydr oxynet hyl ) bi cycl o[ 2. 2. 1 ] hept-2-y1]thi ophene- 2-

ul fonam de; 127 1 3 JUN 200 WD 02/ 057252 PCT/ US01/ 48375 5-chl oro- N[
(hydroxynet hyl ) - 2, 3-di hydro- H i nden- | -yl]thi ophene- 2-sul fonam de;
5-chloro-N-[ 2- (hyd roxymet hyl)-2, 3-di hydro-Hinden-2-yl] thiophene-
2-sul fonam de; 5

5- brono- N-[ 1- (hydr oxynet hyld)\l?:g?cwo{ﬁs@ Wﬁ}ﬂgro hengl)glydmvf)%?fgrf]

5- br onp- N- [ 2- ( hydr ox yretitylbpty) ishieghehey@ 2ulfonamideiept - 2- yI ] t hi ophene 2-

sul f onam de; N- . - . Ipropyllpent-3-
5- brono- N-[ 2- (hydr oxynet h;|c21or201§ {((jSI)thdvdrO\ 4|nrllect1}grlllé(s) : met?%%ﬁ%ynlg? t
2-sul fonam de: 10 enyl} thiophene-2-sulfonamide;

5-chloro-N-{(S, S)-1-[(9)- ;§mé§y@xi%wwd]{,oa§3rm&m|1t[fst)ML,}qé B‘BE}@{B@{-

2
1-
((
t hi
1-
5-
S
| -

sul fonam de; 5-chl oro-N- oxyet'hyl
t hi ophene- 2- sulfonalﬁﬂlidbt OBhbelmzcﬁu oNiides, S) - 2- hydr oxy- I-[(S) 1- 15

met hyl propyl ] pentyl } thi 9-915'1%%3’(559 f‘{}B@f&ﬂ@-methoxyphenyl)methyl] 2-
5-chloro-N-((S, R -2-hydroxy-I-][ met hyl propyl]pen | }
t hi ophene- 2- sul fonam%PéhylbUtyl}thlophene-Z-Sulfonam

5-chloro-N-{(S,S)-2- hydrowembrcmff)(s is) mﬁwm ps".ﬁemyxlpﬁgh Areth9pYdpyHipent-3-
t hi ophene- 2- sul f onam de chlo %

,R) -2-hydrox}R1-[(9) emyl}ﬁétoﬁmnﬁr%%‘gqumm%t 4- enyl} thiophene-2-sul f onani de;

5-brono-N-{ (S, 9)- 1- [ (S) - lslméf@my&s)bygﬂ; -dioXERLAN]-2 1 ryykzy)l -1(b}-ophene- 2-
sul fonam de; 5-brono- N ﬂ (S, S hydr oxyet hyl ] nmethyl b utyl }
t hi ophene-2- 25 sul f oveiln H@pyl]butyl}thlophene- -sulfonamide;

5-chloro-N-{(S)-2-hydroxy-1-[{(S)-1-methylpropyllhex-5-
enyl}thiophene-2-sulfonamide;
15 5-chloro-N-((S,S)-1-{hydroxy[4-(methylthio)phenyl|methyl}-2-
methylbutyl)thiophene-2-sulfonamide;
5-chloro-N-{(S,S)-1-[[4- (d1methylammo)phenyl](hydroxy)methyl]-2-
methylbutyl}thiophene-2-sulfonamide;
N-{(8,8)-1-[cyclopentyl(hydroxy)methyl]-2-methylbutyl } thiophene-2-

20 sulfonamide; K
N-{(S)- 2-hydro>.y 1-[(S)-1-methylpropyl]octyl} thiophene-2-
sulfonamide;
* N- {(S) -2-hydroxy-1-[(S)- 1-methylpropyl]heptyl}thlophene-z-
sulfonamide;
25 | N-{(S)-2-hydroxy-1-[(S)-1-methylpropyl]hexyl} thiophene-2-
sulfonamide;

N-{(S,S)-1-[hydroxy(2-methylphenyl)methyl}-2-
methylbutyl } thiophene-2-sulfonamide;
N-{(8)-2-hydroxy-3,3-dimethyl-1-[(S)-1-
30 methylpropyl]butyl}thiophene-2-sulfonamide; ’
N-{(S)-2-hydroxy-1-[(S)-1-methylpropyl}but-3-enyl} thiophene-2-

sulfonamide;
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5-bromo-N- { (S,S)-2-hydroxy-I1-[(S)-1- nethyl propyl]pentyl}
t hi ophene-2-sul fonamde; 5 -brono-N- { (S, R -2-hydroxy-1 -[(S)-I
met hyl propyl ] pentyl } thi ophene-2-sul fonam de; 30 5-brono- N {
(S, S)-2-hydroxy-1-[(S)-1 -methyl propyl] pent-4- enyl 3 J
t hi ophene- %\%&wg gm de; 128 1 3 JUN 2005 WD 02/ 057252 PCT/ USO )J28375
5- br ono- N- %1 2- hydroxy-1-[(S)-1-nmet hyl propyl ] pent - 4RCTEBSMIMNE3TS
t hi ophene- 2- sul fonam de; 5-chloro-N-[(S,S)-2-nethyl-1-(2,2,2-trifluoro-1-
hyd ro. xyethyl )b utyl] thi ophen a-2-sulfonam de; 5 5-chloro-N[1
- (1- hydr oxybut - 3- enyl ) cycl ohexyl ] t hi ophene-2- sul fonam de; 5-chl oro-N-[
1- (1- hydr oxy- 3- net hyl but - 3- enyI ) cycl ohexyl ]t hi ophene- 2-sul f onam de;
5- chl or o- N- (S) - 2- hyd  r k§(SD-2tyronigst HS)kyenedw boreoxiincnet-aplJthiopenphene- 10

2-sul f onam de; sulfonamide;

5-chloro-N-[(S)-2-hydro r 0pox cl ohexyl g}h et hyl ] t hi ophene-

2-sul fonami de;: N {(9)- N SP%&E’P b&ﬁw@vlﬂm upy Bhibghgneokyet hyl } -5 -
chl or ot hi ophene- 2- ssilifordsiad;de; 15

S)-1-[4-(henzyl oxy)c exyl droxyet hyl) -5- chloroth iophene-2-sul
1££)n231m' d[e ( [ y y) y% ?& §§y1 [lnydroxy}/ methoxyphenylgmethyl] 2- P

1-acetyl - 4- (hydr oxysmethilphtyIpihRphérdi2utfodnlde - Chl or ot hi ophene-2- sul f onam de;

N- 1 §)-2-butyl-I1-(h ) h I5h| 220th h | f
Nia RIS (AR et g 20 L1 gohenesl fon

t hi ophenesul f onani dmath)ﬂprobylwuq-l}hlnh(hlne& Aibnakiddyd
roxymet hyl ) - 2- met hyl but nesul fonam de;

1
S, 29)-1- (hydroxyrret hyl ) - %?}W de’t‘ 'F?ihf’ﬁ%ﬂémﬂﬁm- -enyl}thlopige(ne-z-

sulfonamide;

N-{(8)-2-hydroxy-1-[(S)-1-methylpropyl] pent-3-ynyl}thiophene-2-
sulfonamide;
N-((§,S)-1- {hydroxy[4-(methylthio)phenyl]methyl }-2-
methylbutyl)thiophene-2-sulfonamide;
15 N- {(S,S)-l-[[4-(dimethylamino)phenyl](hydro.\'y)methyl]-Z-
melhylbu}yl }thiophene-2-sulfonamide; '
5-chloro-N-{(S,S)-1-{(S)-cyclohex-2-en-1 -yl(hydroxy)methyl]-2-
methylbutyl} thiophene-2-sulfonamide;
5-chloro-N-{(S,S,E)-2-hydroxy-1-[(S)-1 -methylpropyl}hex-4-
20 enyl}thiophene- 2-sulfonam1de
5- chloro-N {(8,R,E)-2-hydroxy-1-[(S)-1-methylpropyl}hex-4-
enyl} thiophene-2-sulfonamide;
- 5-chloro-N-{(S,R,E)-2-hydroxy-1-[(S)-1- methylpropyl]hept 4-
enyl}thlophene-z -sulfonamide;
25 5-chloro-N-{(8,S)-2-hydroxy-4-methyl-1 <[(S)-1-methylpropyl]lpent-4-
enyl}thiophene-2-sulfonamide;
5-chloro-N-{(S,R)-2-hydroxy-4-methyl-1-[(S)- 1-methylpropy1]pent-4-
enyl}thiophene-2-sulfonamide;
5-chloro-N-{(S,E)-2-hydroxy-1-[(S)-1 -methylpropyl]-5-phenylpent-4-
30 enyl}thiophene-2-sulfonamide;
5-chloro-N-[(S,S)-1-(1-hydroxy-1-methylethyl)-2-
methylbutyl]thiophene-2-sulfonamide;
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sul fonam de; 5-chloro-N-[(S)-2-hydroxy-I-(4-

benzyl am nocycl ohexyl ) et hyl ]t hi ophene- 2-sul fonam de; 5-chloro-N-[(S)-2-hyd
roxy-1-(4 30 net hyl am nocycl ohexyl ) et hyl ]t hi ophene- 2-sul f onam de;
5-chloro-N-[ (S)-2-hydroxy-1-(4-

et hyl am nocycl ohexyl ) et hyl ] t hi ophene- 2-sul fonam de; 129 1 3 !J?JI\IJ%S@‘&V\D
02/ 057252 PCWQUB@F7248375 5-chl oro- N-[ (S) - 2- hydroxy-1- (4-  pCT/US01/48375
npr opyl am nocycl ohexyl ) et hyl ]t hi ophene- 2- sul f onani de;

5-chloro-N-[ (S)-2-hydroxy-1-(4-

al I yl am nocycl ohexyl ) et hyl ]t hi ophene- 2-sul fonam de; 5
5-chloro-N-[(S)-2-hydroxy- | -(4-(3

pyri dyl ) met hyl am nocycl ohaxlo}eiiyd)I Al en&)A:-mdtlyinogmide;
5-chloro-N-[ (S)-2-hydr ox%- I i %}.4 ﬁ)ghﬂg:dw_ i ARG A

nocycl ohexyl ) et hyl ]t HEGBHEREL Bioghanegmuliengmide; 5. chl oro- N-[ (S) - 2- hyd
roxy-1-(4-(4 10 5-chloro-N-{(S,S)-1-[hydroxy(diphenyl)methyl}-2-

pyridyl) methyl am nocycl k ethyl ]t hi ophene- 2-'sul f onani de;
5-chloro-N-[(9)-2- hyd'?‘?}g be‘-@i ‘E‘PQ*EXG'L-SH ongmde,

pyridyl) met hybami nocycl ohaxi(B)-pallyybihydro8PNREET-BredyipfdpPiigthdfenyl} -5-
5-chloro-N-[(S)-2-hydroxy:-.1-.(4- ,
(car boet hoxymet hyl ) arﬁhﬁodéch8?}%ﬂ%'§'§Tlf°8f‘W9??] t hi ophene- 2- sul f onani de; 15
5- Chl or o- N-[ ('S) - 2- hydr oxy 5thiod-Ky{ () detigy-ehadiexyl-)(8)-hyl | t hi ophene-
buty1 ] ophene. o sul TSP AUbESEhiHent 2 hmiae
R R e o AR
> sul fonam 082 5 onl orrPIETS R, S i
-t et r ahydr o- Ht hi opyr an- 43+¢hletody{§)2ihyplosyrz-isogropenyF DaRtlydB[(S)-1-
5-chl oro- N-[(S) - 2- hyd giofsrb 5 b RSl Richhere St Mt OPENe- 2-
S-chloro-N-((S,S)-1- {hydroxy[bis(4-methoxyphenyl)]methyl}-2-
methylbutyl)thiophene-2-sulfonamide;
15 5-chloro-N-{(S,E)-2-hydroxy-3-methyl-2-[(E)-1 -methylprop-1-enyl]-
1-[(S)-1-methylpropyl]pent-3-enyl} thiophene-2-sulfonamide; |
N-{(S)-2-but-3-enyl-2-hydroxy-1-[(S)-1-methylpropyljhex-5-enyl} -5-
chlorothiophene-2-sulfonamide;
5-chloro-N-((8,S)-1-{hydroxy[di(1-naphthyl)methy}} -2-
20 methylbutyl)thiophene-2-sulfonamide;
| 5-bromo-N- {(S)-2-ethyl-2-hydroxy-1-[(S)-1-
methylpropyl]butyl} thiophene-2-sulfonamide;
- 5-bromo-N-{(S)-2-hydroxy-2-isopropenyl-3-methyl-1-[(S)-1-
methylpropyl]but-3-enyl} thiophene-2-sulfonamide;
25 5-bromo-N-{(S,E)-2-hydroxy-3-methyl-2-[(E)-1 -methylprop-1-enyl]-
1-[(8)-1-methylpropyl]pent-3-enyl} thiophene-2-sul fonamide;
5-bromo-N-{(S)-2-but-3-enyl-2-hydroxy-1-[(S)-1-methylpropyl}hex-5-
enyl}thiophene-2-sulfonamide;
5-chloro-N-[1-(hydroxymethyl)cyclohexyl]thiophene-2-sulfonamide;
30 5-chloro-N-[2-(hydroxymethyl)bicyclo[2.2.1]hept-2-yl]thiophene-2-
sulfonamide;
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25 sul f onam de;

N-[(S)-2-ethyl-I|-(hydroxynethyl)butyl]thi ophene-2-sul fonam de;
N-[(S)-2-ethyl-I-(hydroxymethyl)butyl]-5-flu orothi ophene-2- sul fonzw@' de;
5-chl oro-N-[(S)-1- (2, 3-di hydr o- Hi nden- 2-yl ) -2- 30 13 JUN

hydr oxyet hyl isdé-mehene- 2- sul f onam de;  5-chl oro- N- )

((S, S)-1-[(2) - (hydroxyi mi no)met hyl ] -2 net hyl butyl) thi ophed&TXSEUBEnani de;
and 130 1 3 JUN 2005 WD 02/057252 PCT/USQ /48375 5-chloro-N- {
(S,S)-1-[(E)- (hydroxyi m no)net hyl]-2- nethyl butyl} thiophene-2-sulfonam de.
18. The conpound according to claiml1, wherein the conpound is 5- 5
chloro-N-[(1 S)-2-ethyl-]I-+ Qxynrethyl ) bu t.hi n-2-sllﬁ]_fonan1de. 19.
The conpound accordi ng to5%F%’?Jmﬁﬁ¥g%d??‘(y'%m@'ﬁ%ﬂfd*y@ggg‘,“ elyApioRreneng 7 are
i ndependent | y sel ect edsflfonamid;and CRlo. 10 20. The conpound according to
claim19, wherein R6 is hal W LS | r, alk . S-stereochem stry,
R3 is hydrogen, R5 is hyd?ocg]gﬁ&i%ﬁlyﬁ%kh%eghm@f’%F‘é'%rg'z{fﬂ%ﬁ‘ﬁiﬁgﬁgﬁ‘.e“?l. The
conpound accordi ng t o2-silianamide; wherein the conpound is selected 15 from

the group congisting OfNF)(bilo%u@%[z-chﬁyﬂiM%%}f)@%Q%Lﬁ]ih%aprﬁ?ﬁebzxéuli’f‘éﬁﬁiJie';2

furansul f onam de and 5-chl oro-

S, 2S) - 1- ( hydr oxymet hyl ) - 251hearrsyNH(lyidjoxgmethyDbicyclo{2 2! 1f leep a2/ Rigiopikae-2The
conpound accordi ng t oyugh@higel. wherein the conpound is 4-[1-(5- 20

chl or o-t hi ophene- 2- sul fonyl W no?\l- 2- hydr oxy-et hyl |- pi peridi ne-1 -carboxylic
acid tert-butyl ester. 23bropeNdethydwnemetnde?,Hdingdrbdl-mden-nfl)thibptiens | t o
22, wherein the pharnaggmigal!y acceptable salt is selected fromthe
group consisting of salts of 25 acetic acid, lactic acid, citric acid,
tartaric aci d9 succinic a&ichlororNrfts:$)cl -K8)- Bhydnmdyeshyd]-2-aeihgibutyiithimpheneaei d,
mandel i ¢ acid, malic @gbfdmiddydrochloric acid, hydrobromc acid, phosphoric
acid, nitric acid, sulfuric acid, nethanesulfonic acid, toluenesulfonic
acid, salts of bases, anérchpsorlrsSitIg-bbydroxgethgh2-mathythatythdepliericeal

conposi tion conpri si n@ifgnamedpound according to any of clains | to 23 and a

hysiologically conpatible carrier.
phy 9 y conp 5-chloro-N-{(S,S)-2-hydroxy-1-{(S)-1-

15 methylpropyl]pentyl} thiophene-2-sulfonamide;
5-chloro-N-{(S,R)-2-hydroxy-1-[(S)-1-
methylpropyl]pentyl} thiophene-2-sulfonamide;
5-chloro-N-{(S,S)-2-hydroxy-1-[(S)-1-methylpropyl]pent-4-
enyl}thiophene-2-sulfonamide;
20 5-chloro-\N- {($,R)-2-hydroxy-1-[(S)-1-methylpropyl)pent-4-
" enyl}thiophene-2-sulfonamide;
5-bromo-N-{(8,S)-1-[(S)-1-hydroxyethyl]-2-methylbutyl} thiophene-2-
e sulfonamide;
5-bromo-N7{(S,S)-l-[R-l-hydroxyelhyl]-2-methylbutyl}thiophene-2~
25 sulfonamide;
5-bromo-N-{(S,S)-2-hydroxy-1-[(S)-1-
methylpropyl]pentyl} thiophene-2-sulfonamide;
5-bromo-N-{(S,R)-2-hydroxy-1-[(S)-1-
methylpropyl]pentyl} thiophene-2-sulfonamide;
30 5-bromo-N-{(8,S)-2-hydroxy-1-[(S)-1-methylpropyl]pent-4-
enyl}thiophene-2-sulfonamide;
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131 1 3 JUN 2005 25. Use of the conpound according to any of clains | to

23, or said acceptable salt thereof, in preparing a nedicanent. 26. Use of
t he conpound according to any of clains | to 23, or said acceh)t able. salt,
in preparing a nmedi canent useful for administration to a manma BadUN Mj ect

for inhibiti N0 bwsa2sanyl oi d production. 27. The use accordi Lm 26,
wherein said conpound is admnistered orally or by inj ecti}(;)h?]r./h%égb%ge of

t he conpound according to any of clains | to 23, or said acceptable salt,
in preparing a nmedi canent useful for administration to a manmmal i an subj ect
for treating a disease selected fromthe group consisting of Alzheinmer's

Di sease, anyloid angi opat sybromeNefIs Rh-2a¥b Q- fli@ngi,p I;%&] yhem c
anyl oi dosis, hereditar cepﬁebrzal enn??%agle \;\A@FEJ a%fpm &gl s of the Dutch
type, inclusion body eqw/&“? Pe-2-siHanamidia' s syndrone, wherein said conpound
is adninistered in an ansuwhloreNi{d, Ol 2Rk -@l2d £¥inas 6.1t he symptons or
rogress of said disease. 13
prog ehy roxye]ﬂ]y?)butyl]miophene-z-sulfonamide;
5 5-chloro-N-[1-(1 -hydroxybut-3-enyl)cyclohexyl]thiophene-2-
sulfonamide;
5-chloro-N-[1-(1 -hydroxy-3-methylbut-3-enyl)cyclohexyl]thiophene-
2-sulfonamide;
5-chloro-N-[(S)-2-hydroxy-1-(4-methoxycyclohexyl)ethyl]1hiophene-
10 2-sulfonamide;
5-chloro-N-[(S)-2-hydroxy-l-(4-propoxycyclohexyl)elhyl.]thiophene-
2-sulfonamide;
N-{(S)-1 ~[4-(allyloxy)cyclohexyl]-z-hydroxyethyl }-5-
chlorothiophene-2-sulfonamide;
15 “N-{ (S)-l-[4-(benzyloxy)cyclohexy]]-2-hydro:\yethyl} -5-
chlorothiophene-2-sulfonamide; _
N-[1 -acetyl-4-(hydroxymethyl)piperidin-4-yl]-5-chlorothiophene-Z-
sulfonamide;
N-[(18)-2-butyl-1-(hydroxymethyl)hexyl]-5-chloro-2-
20 thiophenesulfonamidsg;
. ’1 )
N-[(18,28)-1 -(hydroxymethyl)-2-methylbutyl]-5-iodo-2-
thiophenesulfonamide;
»r 5-ﬂuoro-N-[(lS,2.S’)-l-(hydroxymethyl)-2-methylbutyl]-2-
thiophenesulfonamide;
25 N-[(15,28)-1~(hydroxymethyl)-2-methylbutyljthiophene-2-
sulfonamide;
5-chloro-N-[(8)-2-hydroxy-1-(4-
benzylaminocyclohexyl)ethyl]thiophene-Z-sulfonamide;
5-chloro-N-[(S)-2-hydroxy-1-(4-
30 methylaminocyclohexyl)ethyl]thiophene-2-sulfonamide;
5-chloro-N-[(8)-2-hydroxy-1-(4-
ethylaminocyclohexyl)ethyl]thiophene-2-sulfonamide;
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13 JUN 2005
WO 02/057252 _ PCT/US01/48375

5-chloro-N-[(S)-2-hydroxy-1-(4-
npropylamin ocyclohexyl)ethyl]thiophene-2-sulfonamide;
5-ch1ord-N-[(S)-Z-hydroxy- 1-(4-~
allylaminocyclohexyl)ethyl]thiophene-2~sulfonamide;
5 5-chloro-N-[(8)-2-hydroxy-1-(4-(3-
pyridyl)methylaminocyclohexyl)ethyl]thiophene-z-sulfonamide;
5-chloro-N-[(S)-2-hydroxy-1-(4-
morpholinocyclohexyl)ethyl]thiophene-z-sulfonamide;
5-chloro-N-[(8)-2-hydroxy-1-(4-(4-
10 pyridyl)methylaminocyclohexyl)ethyl_]thiophene-2-sulfonamide;
5-chloro-N-[(S)-2-hydroxy-1-(4-(2-
pyridyl)methylaminocycloh exyl)ethyl]thiophene-2-sulfonamide;
5-chloro-N-[(S)-2-hydroxy-1-(4-
(carboethoxymethyl)aminocyclQhexyl)ethyl]thiophene-z-sulfonamide;
- 15 5-Chloro-N-[(S)-2-hydroxy-1 -(4-hydroxycyclohexyl)ethyl]thiophene-
2-sulfonamide ' . :
5-chloro-N-[(S)-2-ethyl-1 -formylbutyl]thiophene-2-sulfonamide;
5-chloro-N-[(S)-2-ethyl-1-(1-hyd roxyethyl)butyl]thiophene-2-
sulfonamide;
20 5-chlor0—N—[(Q')-Z-éth)'l-l -(1-hydroxy-1-methylethyl)butyljthiophene-
2-sulfonai:'nide;.
5-chloro-N-(2-hydroxy-1 -tetrahydro-H-thiopyran-4-ylethyl)thiophene-
2-sulf'onamide;.
5-chloro-N-[(S)-2-hydroxy-1-pi peridin-4-ylethyl]thiophene-2-
25 sulfonamide; |
N-[(S)-2-ethyl-1 -(hydroxymethyl)butyl]miophene-z-sulfonamidé;
N-[(8)-2-ethyl-1-(hydroxymethyl)butyl]-5 -fluorothiophene-2-
sulfonamide;
S-chloro-N-[(S)-1 -(2,3-dihydro-H-inden-2-yl)-2-
30 hydroxyethyl]thiophene-2-sulfonamide; .
' 5-chloro-N-{(S,9)-1 ~[(2)~(hydroxyimino)methyl]-2-
methylbutyl}thiophene-2-sulfonamide; and
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5-chloro-N-{(S,S)-1-[(E)-(hydroxyimino)methyl]-2-
methylbutyl} thiophene-2-sulfonamide.

18.  The compound according to claim 1, wherein the compound is 5-
5 chloro-N-[(18)-2-ethyl-1-(hydroxymethyl)butyl]thiophene-2-sulfonamide.
19.  The compound according to claim 1 or 5, wherein Xis O, and W, Y
and Z are independently selected from C and CRjo.

10 20.  The compound according to claim 19, wherein R¢ is halogen, Ry is
lower alkyl of S-stereochemistry, R is hydrogen, Rs is hydrogen, and R, and R; are

each hydrogen.

21.  The compound according to claim 1, wherein the compound is selected
- 15 from the group consisting of N-[(1S,28)-1-(hydroxymethyl)-2-methylbutyl]-2-
furansulfonamide and S-chloro-N-[(18,25)-1-(hydroxymethyl)-2-methylbutyl]-2-
furansulfonamide.

22.  The compound according to claim 1, wherein the compound is 4-[1-(5-
20  chloro-thiophene-2-sulfonylamino)-2-hydroxy-ethyl]-piperidine-1-carboxylic acid
tert-butyl ester. )

23.  The compound according to any of claims 1 to 22, wherein the
pharmaceutically acceptable salt is selected from the group consisting of salts of
25  acetic acid, lactic acid, citric acid, tartaric acid, succinic acid, fumaric acid, maleic
acid, malonic acid, mandelic acid, malic acid, hydrochloric acid, hydrobromic acid,
phosphoric acid, nitric acid, sulfuric acid, methanesulfonic acid, toluenesulfonic acid, -

salts of bases, and mixtures thereof.

30 : 24, A pharmaceutical composition comprising a compound according to

any of claims 1 to 23 and a physiologically compatible carrier.
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25, Use of the compound according to any of claims 1 to 23, or said

acceptable salt thereof, in preparing a medicament.

26, Use of the compound according to any of claims 1 to 23, or said
acceplable salt, in preparing a2 medicament useful for administration to a mammalian

subject for inhibiting beta amyloid production.

27. The use according to claim 26, wherein said compound is administered

orally or by injection.

28, Use of the compound aécording to any of claims 1 10 23, or said ‘
acceptable salt, in preparing a medicament useful for administration to 2 mammalian
subject for treating a disease selected from the group consisting of Alzheimer’s
Disease, amyloid angiopathy, cerebral amyloid angiopathy, systemic amyloidosis,
hereditary cerebral hemorrhage with amyloidosis of the Dutch type, inclusion body
mybsitis, and Down's syndrome, wherein said compound is administered in an

amount sufficient to alleviate the symptoms or progress of said disease.
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