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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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DETAILED DESCRIPTION OF THE INVENTION
_ The invention consists ofcompounds of Formula (1), their
25  pharmaceutical formulations, and their use in modulating beta amyloid production in
subjects at risk for, or suffering from, AD or other diseases resulting from elevated
levels of beta amyloid protein in the brain. The compounds of Formula (I) include

pharmaceutically acceptable salts and/or hydrates or prodrugs thereof, wherein:
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(1) R and R2 are independently selected fromthe
group consi sting of hydrogen, al kyl, substituted

al kyl, CF3, al kenyl, substituted al kenyl, al kynyl,
substituted al kynyl, cycloal kyl, substituted
cycl oal kyl, phenyl, substituted phenyl, and 5
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R; is selected from the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, CHacycloalkyl,
substituted CHacycloalkyl, benzyl, substituted benzyl, and CH,CH2QRy;

Qis O, NH orS;

25 Ry is lower alkyl, substituted lower alkyl, phenyl or substituted phenyl,

Rg is selected from the group consisting of hydrogen, halogen and CFs;

T is selected from the group consisting of
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and N, RIOis selected fromthe group consisting of
hydr ogen and hal ogen, with the proviso that at | east
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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 saturatéd )
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



preferably two to six carbon atons. The terns
"substituted al kyl", "substituted al kenyl", and
"substituted al kynyl" refer to alkyl, alkenyl, and
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" 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,
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30 Ris aryl or substituted aryl. The term “alkylcarboﬁyl” is used herein to refer to the

RCO group, where R is alkyl or substituted alkyl. The term “alkylcarboxy” is used
herein to refer to the COOR group, where R is alkyl or substituted alkyl. The term
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T is C(OH)R Rz, where R, and R; are hydrogen, Rs is H, Ry is a lower alkyl of S-

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



stereochem stry, and RS is H In prelimnary screening
assays in vitro and in vivo, 7 conpounds of these
structures have been found to have unexpectedly good
beta- anyloid inhibitory activity, and in nmany cases,
better activity than conpounds of Formula (1) having
ot her heterocycles (e.g., furans, where X is 0).
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25 electivity, Strategy & Efficiency in Modem 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 II with
the appropriate sulfonyl halide in the presence of a base such as triethylamine (TEA)

and in a suitable solvent to afford compounds of Formula III. For cofnpounds where



and in a suitable solvent to afford conpounds of

Formul a 111, For conpounds where 8 R2 and Rli are

hydr ogen, oxidation of the N-sulfonyl primry al cohol
with pyridinium chlorochromate (PCC) or under Swem
conditions then affords the corresponding aldehyde IV
whi ch can be reacted with Gignard reagents (RMX,

where R is an organic radical and X is a hal ogen) to
afford the secondary al cohols V as a mxture of 5
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N-sul fonyl acid can be prepared and
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+ A second method of preparation involves reaction of an o-amino acid or ester

IX with the appropriate sulfonyt Halide in the presence of a basg such as triethylamine
and in a suitable solveht to afford compounds of Formula X (Scheme 2). The

10 intermediat_e N-sulfonyl acid X (Rx=H) can be converted to the corresponding
primary alcohol VIII (R,=R,=H) utilizing standard methodology such as LiAlHy,
B2Hg 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,. Altematively, the intermediate N-

15 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 III with Ri=Ra.
Altematively, for tertiary alcohols III with R, not equal to Ry, the corresponding




subsequently reacted with Rl MgX and R2ZMgX, For
conpounds of fornmula X (Rx=H) that have an asymetric
center at the a-am no acid carbon, the pure

enanti oners can be obtai ned by standard resol ution
procedures enploying 5 recrystallization of salts
formed with various chiral bases. Schenme 2 IV D BAL
Rx- alkyl, Bn IXY z SI ,NORX "rEAR 6 Re=H or
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R "' WeinrBb tmida (sek BtheMAel10) £ MBulfdnYakidahh Béprepartdignd

second nethod to pr. h i al coho] s.. .an

o o BB repte R EDR Mt A R a e E ity 3T FfBute X

t her emenz)\th at !thefe%nras)fqm rfiﬂi\‘i/&lv fﬂernteed_ tIﬁeQi-ﬁrEiﬁo aeid ﬁﬁ‘g@lo Itehi pruge
rrmary .2- am no oho usi ng t he nethodo

Pt | BT R OB PO Y ot i o o e

sdbs eeprarl il Zsionadfis@its fetefet otk @hrican clilaf bR@cessary) ,

reacted with the
Scheme 2 e}

(¢]
Y—
: o
O ) [o) R’
Ry P Il Y~—z H |
H,N X o /< S S/N
ORx " =R W ORx
R R TEA ¢ x” g K R,
_ Rx=H or alkyl, Bn X
IX ’
- RyMgX (Rx'Ri/ LA, | orforRx=H,
= B,H '
Rxe=alkyl, B Rx=H oralkyl, Bn e
R OH o R OH
Yz ﬁ r* Ry T~z | I’ H
/ W S/N / 1] S/N
R o R, R¢ W H
o R Ry, o X o X R,
A :
m VI

. In a variation of the second method to prepare the primafy alcohols, an a-amino acid
or ester (or N-protected derivative thereof) VI is first converted to the corresponding
primary 2-aminoalcoho! VII (using the methodology outlined in the previbus

10 paragraph), which is subsequently, after deprofection (if necessary), reacted with the
appropriate sulfony! halide (Scheme 3) to afford compounds of Formula VIIL For
preparation of compounds derived from unnatural c.-amino acids containing beta
branching in the amino acid side chain, 2 method of preparation based on the work of
Hruby (Tet. Lett. 38: 5135-5138 (1997)) is outlined in Scheme 4. This route entails

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

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

10



appropriate sulfonyl halide (Scheme 3) to afford
conpounds of Fornmula VIII. For preparation of
conmpounds derived fromunnatural a-am no acids

contai ning beta branching in the am no acid side
chain, a method of preparation based on the work of
Hruby (Tet. Lett. 38: 5135-5138 (1997)) is outlined in
~Schenme 4. This route entails 15 formation of the '
a,lB-unsaturated am de XI|l of the Evans chiral

auxi| | arné % gﬁ{q% @nolét?aﬂi'miﬂ%ﬁt}@ﬁs @QFﬁcéﬂxentBDﬂhb oyedde

by coHfl on of an or ganocupr a
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afford XV, followed by reduction to the 2-am no

al cohal, .and subsequent sul fonylation to afford the
target conpound XVI. In Schenes | through 4, R5 is H
Schene 3 0 ORx R3 VI P= H or protectﬁng gmﬁwp VIIT 5
Scheme 4 Ph Bh H | eftL&)ﬁS-O Rl a R%NN~ ~

HT|~I for Rx=H or alkyl, Bn H
ORx _— Ry Ry
R{ R, or for Rx=H
cyanuric CI/NaBH, VI
Vi or BzHé v
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HO 1. LIA1H4 for Rx=H or alkyl, Bn =H or for R
cyanuric Cl/NaBH4 VIl or B H6 -Z0 2 2. Deprotect! S
__C W1 3. TEA 6xO Ra 6. LAI-1 7. Hdary]S02C Xt Ph
Xvi xv 3. CuBr,DM5, RyMgX 5. TMGA 4. NBS | X111 Ph XSv
Il For the preparation of N alkylated sul fonam des
VIl (RS=al kyl etc.), the sulfonam de ester XVII can
be N-al kyl ated by either treatment with a suitable
base

For the preparation of N-alkylated sulfonamides VII (Rs=alkyl etc.), the
sulfonamide ester XVII can be N-alkylated by either treatment with a suitable base
such as potassium carbonatefbllowed 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
o H Q
Y—0 ” !L Y ? flzj L H
/ g . Basc/RgX /A & ”/N
e V] o V]
X o R Ry N . R A R i
- ' : R,OH/DEAD/TPP v B
Rx= alkyl-or Bn 2 LiBH,

XVII Vil

When the heterocycle attached to the sulfonamide in the above alcohols is thiophene

the corresponding sulfone derivative XIX may be obtained by oxidation of the

thiophene compound XVIII with MCPBA (Scheme 6).

Scheme 6
o R . OH
” |5 R; ) fo) TS (o] 2] R
-« MCPBA /3 | :
\ . —_— —
Re A Ry R V R
S o R7 T, J I g !
S o] 4 Ry
o
XVl XX

15

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

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

12



such as potassi um carbonate foll owed by the al kyl ating
agent R5X or by enploying M tsunobu conditions

(R50H DEAD, TPP), LiBH4 reduction of the N-al kylated 5
sul fonam de ester affords the N al kyl ated sul f onam de
in the primary al cohol series WVIII (Schenme 5). These
primary al cohols VIII can be converted to the
secondary al cohols V or aldehyde IV series by

chem stry that has been outlined above.

Al t er,nat ¥ ehim d grb%n% & J?bé'rcﬁ&@ﬂbd Lx&%@n&'ﬂ& B8R b1§2edQ6 the a-

their correspondi ng Wi nre can be treated

Wi t h aGinaasih XXH e Bbje aerapaund aﬂ*feoreciuweldéo KIXHI a0y suitfenylated to afford.
tertiary, luSeheme 5 Rx= al kyl -or -Bn

o 1 st BB bSOy Top . L B

VI y@gg{“t he heterocycle attached to the sul fonam de

in the above al cohols is thiophene, the correspg)nlergg

sul fone degi vat,lNy@q,(gﬁl@gc@ay be objai neduty oxidatjon jof
t he tm%p’lxa&s/conpumd» 1A w 1 h MCRBA(Sehe Ra

Scheme 6 115 1l R R R2 R* An alternate
preparation of sul fonam des )defived from unnatur al 2-
am noal cohol s utilizes the Bucherer nodification xof
the Strecker ct-amno acid §Xnt hesi s (Schemey??Lij In
this rout® an al dehyde XX i "t eacted with Jy4 4
ani on

Rb
Rb 4. HetarylSOCl /YL
HO Ra HO' Ra
H'N—'ﬁ'—chryl HyN
XXl
XXIV
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
/\:7: | COMH
coH . /<—-——“ s o . 2
H X o} I
H,N f ~H—s—HN
2 Q" R Wl H
) OH H TEA 6 x/ o OH
' XVI
- XXV X
BuLi l R MgX
Re NHRd Rc\co
o R NH, R H
/Y\E Iy W / & !_—-HN
R/< b ﬁ , Na(OACKBH ¢ /i';; I
§ <~ O OH ' HOAc X 0 OH
XXvo XXVI

13



12 and ammoni um carbonate to afford the hydantoin XX,
which is hydrolyzed to the a- amno acid XXIl. This
compound is then reduced to XXIIl and sulfonylated to
afford. the desired conpounds of Formula XXIV. Schene
7 XX Rba XX 1 Rb 0 4. Hetaryl SO2Cl H2N X)M 3. Li Al H4
| HOr xe HZNRob J, I'e' J-I-Hetaryl OXXI V XXIll 5
For sul fonam des derived from 2-am noal cohol s
containing an Nor O heteroatomin the side chain, a

r out Iesuhaaumsa Bort/eNdds6 the S @hd j;(m;(s\zynf«rmgn 1pre°d§£tlvl ? anﬁrlﬁﬁ'elanﬁxe
nthis route S 1S Irst sultTonyl ate
) ot LR PaEHE REF %mﬁi%r%b%a XXV Y- Z It
. For sulfonamides derived from 2- ammoalcohols in the secondary alcohol
series with Rj=H and Ry=CF3 (compound XXIX), 2 method of preparation has been
5  devised that is outlined in Scheme 9 starting from the aldehyde IV (prepared as in

Scheme 1).
Scheme 9
v 9 R it 1. IMSCFyCsF Q Rs o
—z | rL or TBAF —z | N
e = IS AN
Re w H R W 3
x/ o Ry Ra 2.H+ 6 x/ [o] Ry Rs3
v 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 altémate 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 employed 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 reductxon of the ketone XXX1
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 alcohols of Formula XXXIII. .
20 '

14



R6 xI XX VIII OH XX VI BuLi RMX Rc CO0 R " d 2
Y-- Z HNa(QAc}3BH R6 11 HOAc X0 O -Z 1--111 | HN
X'*WHN XXVI1 OH 13 subsequently converted to the
ketone XXVI1, which is reductively amnated to the
target conpounds of Forrmula XXVIII. For sul fonam des
derived from 2-am noal cohols in the secondary al cohol
series wwth Rl=H and R2=CF3 (conmpound XXI X), a net hod
of prepagatiop has been 5 devised that is outlined in
Schene 9 starting fromthe al dehyde N (prepared as in
Schenme 1). Schene 9 Ry

|
RM /N\/lk
,Boc/N\)\| gX BOC .

NOMe — : R

O H o H oH
y—z || |\ : 1.TFA | T
/< D s \/\ —~——— Boc—" \/\
Re Wl R R
X o : 2. TEA H
o}
Y—z I
(\ j = L K\
RN, W 1
XXXII XXXI

When the heterocycle atiached to the sulfonamide in the above alcohols is
thiophene, the corresponding S-iodo and 5-fluoro-thiophene derivatives may be
obtained by conversation of the S-bromo-tﬁioﬁhene dérivative XXXV (obtained as in

5  Scheme 1) to a S-trialkyltin-thiophene intermediate XXXV which can be converted to
either the S-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

10 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 XXXVII, followed by sulfonylation, reduction of the
carbﬁﬁylic acid with diboréne and formation of the N,0-acetonide XXXIX. The 4-
hydroxy acetonide XXXIX is then O-alkylated using sodium hydride and an

15 alkylating agent such as an alkyl or benzy! 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!ld depfotected to afford the

corresponding 4-amino analogs of Formula XXXXI.
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YZII,N ~Rg,YWI XOKa R3 |V XXIX CF3 As has been
mentioned in the section concerning Schene 1, the
preparation of 10 sul fonam des derived from
2-am noal cohol s in the secondary al cohol series V
results in the formation of a diastereoneric m xture.
An alternate nmethod of preparation of these conpounds
that results in the production of a pure diastereoner
is outldpeeiiin Schene 10 for conpounds derived from
L-isol eucine. This method, which utilizes chemstry
previ ously enpl oyed by Roux (Tetrahedron 50: 5345-5360
(1994)), 15 consists of addition of Gignard reagents,

to the |nre aift de gderlved from _the | q@|3|t
a- ani no Acit Itgw 0 s@embospech;ZEZEEd W3%<ei<:
the k @)Mm f f Oird resndT ast &r ebner, Ry

N- prot ect®d 2- an1ho dk cohol 1. Deprotect?on ‘of "

thi s conmpoundof:ov | owed Maycnheagdt on f ony XXXV
chl orides affords the pure ast er eomerd.c &uf f onami de
secondary al cohols of Fo la XXXI'I'I. 4@534 Schene 10

H | 0 BOCG,N NOvwe XXX 0 HOH Z SIGN

o R on F CH

§ : (o] Rs
l Rz | Rz
J !,,N /T !/,N
| P Ry ; P Ry
s o R Ry s o R Ry
XXXVI XXX VI
Schcﬁ1c12

v

o 1. H/Ra-Ni o . o
@]
2. Y\Z | cl Y—z “
/ s / T N
OH Rg W || \ .
R’ W ll
X [}

———p—
3.B,H,
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OH
XXX VI 5.PCC ) XOCKTX
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7.aqHOAc 6. aqHOAc
. o ' OH
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KX )e.9.0.¢

16



R/WII R XO=RwX 1. TFA 2. TEA _ 0 SC R6 X W

IO HOH BOC -N XXXrl1 Wen the heterocycle attached
to the sul fonami de 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-bronbp-thiophene derivative XXXIV
(obtained as in 5 Schene 1) to a

5-trial kyltin-thiophene internedi ate XXXV which can be
convert ed AmdtheEinbhed of gi€pafind Eetatiyt ﬂﬂr@]ﬂhﬁlﬁﬂyl(?)(é@ﬁVb hl)oﬂws

tr eat ment th sodi umi.odi de and or T.0 e

5-f | ugsyed WP@%@W@O Ards laautk%kmwem T@m@w@ e Vﬁp

gElLfECId%L;#QRGd & ?w(ﬂaﬂf%x@%h@&ﬁ%ﬁﬁ'au@@ry J(\lexemraoﬂnmxxm which
ul f onam des deri ve rom cgyc

subst }St‘}tﬁ“éanwe%io%‘i(ipr%?ﬁ?f“g%g %{H‘r %ﬂ%l% ﬂglfaj Pgginpted with

posi t trRn a@fdewﬂro@d/mls RBeXNRARdRIITIXEIAIY Dedpr@par Sat. 109: 6881-

di
ig;: ?r §r§|§]§l’]3s( 1 %7&} kﬁ%ﬁr% 1pt§rn'i:e]q|a{e%§{.)()g§€l§ glgrgﬁ/g?ol)%gg E)et}qea azido acid
L- hxoksory piversyilcgd }tﬁth@&n%ﬂ%ﬂrd duamﬁr@alcﬂ\lﬁd(jmﬂ which can be

sulfonylatlon reducti on of carboxylic acid wth

i bor AT CRHAFo et e TROTGS NEHIPTNL TR aee ooy et Pfigust

4- hydeRxvedaneio@igdschingkX i s then 0-al kyl ated using

sodlun1hydr|de ang an 15 al kylating agent such as an
IQyI or benzyl bromde. This is followed by renoval

of thesspnatecti ng group by treatment with aqueous

acid to afford the 4-ethe r vatives of Fof:
XXXX. Al tRer nat'i VLG TEREe 4 xy agetrypd de ngiw
be oxhgiged rU—fhE—ﬁ*ket cgnaagjrédu

am nat®d end depro Ected to rd t he orrespon
4-am no analogs“og 5nu|a 15 Schene I §
Ph : Ph
- NXXXI \\“ XXX XXV
Ph
5. LIOH l
HaN R N3 R
I 6. Ho/Pd
0" “oH - o “oH

KX VI WXV

Finally, chirally pure a~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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XXXVI'lT Schenme 12 1. HZIRa-Ni 0 OH XXXVIII OH 7. aq
HOACc 0 Y- _ Z S--N R6\ /wll NHR MOW6 wll R 2 Y-z
SI SCl 3. BZH6 A. DWP/ TsCH S. PCC 6. RNH2Ma( OAc) 3BH COH
Y 16 XXX VI 'Y OH XX= 5.NaH/ RBr 6. aq HOAc

Scheme 14 @ O
1 2. HaSO N
j\ . : KCN . N 2904 H2 0 g

z —_— z
R™ “H © R)\HN/\ TN
HOXVI = XOCCKVIIL XOOKX
HzN/\
3. Hy/Pd J

HO.__O _ HaN (o)

_ I 4.HCl -

R™ “HoN R™ HaN

IO VI ) 0.0.0.0.¢

Oximes XXXXXIV can be derived from the corresponding aldehydes I'V by
5  standard methodology as depicted in Scheme 15.

~ Scheme 15 .
_ . . . N
. ~
) o - $s fe) o Rs OH
/< —w NH,OH /< ~f—s :
R¢ W H Rg W H
X o R T —_— b o R g
v XXXV
10 Methods of Use

Compounds of Formula (I) are inhibitors of beta amyloid production. In

preliminary studies using protease specific assays, exemplary cdmpounds 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  ofavanety 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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OR Anot her nethod of preparing chirally pure

N-sul fonyl 2-am no al cohols derived from a-am no
acids is outlined in Schene 13.. This nethod invol ves
construction of an Evans oxazolidone chiral auxiliary
XXXXETT from XXXXI'1, which is then converted to the
correspondi ng enol ate and el ectrophilically am nated
with 5 trisyl azide to afford the key internedi ate
XXXXI'V (J. Am Chem Soc, 109: 6881- 6883 (1987)). The
azid ami«mtce rmseekiaatpe: KXXthpbuh & of h&rmuhay(D) medy\bz @skdlte géreente

a-azid and reduced ta.the chiral u

o e g G AR T abroaisy pfes o
corr@smﬂdgn@nwml baimwnazfsammwla@d)bﬁlhstlwtm@ﬁds@ds B
preV|ous above C

13 3. %ﬁﬁ%éthﬁreofc pre \Vﬁk%oilrnotgthgmqlg}ﬂ?*%r{/%ee pl%.ﬂ?and
HaN ,PRilm-Huma,nQ(aWIofMoanﬂbrﬁdAModlE%"COJhapl@H’r YXkH&ndﬁpok of

he- foReririe BB, T Bauedrarmiretigy YajonSttn?’

N- sulAnobydies?28 mivigereVaaleg Glmd, $9%% Kwhlet indriditstedtbondehe mary known

al So ordéfi' c%tupnrs Sr%ae&?%g%?gleatz ép};)ﬁ%aﬁ an ﬁ:yﬂa@g‘?é%%sﬁo‘é@ gﬂ’nltsh Qgtent

Sc hen@pldat@d Pulicgion Coe@B2 BA63RASEmitG6R, §AOB8RP3:747F753 (1986);

oM Bueddet al., Proc. Nat'l. Acad. Sci. USA, 86:10029-10033 (1989); Intemational
Patent Publication No. W090/07861; and Riechmann et al., Nature, 332:323-327
(1988); Huse et al, Science, 246:1275-1281 (1988)). Alternatively, the compounds of
Formula (I) may themselves be used in such diagnostic assays. Regardless of the
reagent selected (e.g., antibody or compound of Formula (1)), suitable diagnostic

15  formats including, e.g., radioimmunoassays and enzyme-linked immunosorbent

assays (ELISAs)3 are well known to those of skill in the art and are not a limitation on
this embodiment of the invention.

The beta amyloid inhibitory activily of many of the compounds of the present
invention has been determined using the Repressor Reiease Assay (RRA). See, Table

20 23 below. A compound is copsidered active in RRA if it leads to at least a 1.5 fold
increase in luciferase actfvily at 20 pM and is non-toxic.

Additionally, cellular, cell-free and in vivo screening methods to detect
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, Acaderhic Press, Boston, pages 99-112 (1991), Inte.m'ational 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
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O 1. KCN RAH XXXXVI'1 H2N xxoV1 2. H2SO4 XX. XX LX 3.
H2/ Pd i >DCX X Oxi mes XXXXXIV can be derived fromthe
correspondi ng al dehydes 1V by 5 standard net hodol ogy
as depicted in Schenme 15. --~wto X >, NH2OH AJJ Ri
OHTII HOR+ RB XXXXXI V 1V 10 Met hods of Use
Conpounds of Fornula (1) are inhibitors of beta

anyl oid production. In prelimnary studies using
prot ease specific assays, exenplary conpounds of
Formula (1) have beeRhahewsutidal Pothidtationspeci fic

i nhibiti rote eactlv

t he c:orrpglljhne sﬁ.@fo Lrﬁﬁ%?ﬁlrséévéﬂ O Ve tzﬁdBW %tﬁ.rg %’s%?“ﬂ]ec%ra“y

t r eatdpirable sonde, takingdnio wmmd]:fanozf thaspeamlcebxydlmfn foOWRIH it ®ASbeen
in “@él&likdn%téhﬁg t%‘mgg L g@lr{l?narﬁgl %Vlg{ila% Lrlr%%nsgc?omestlc

t her apeuti c "be con
afty| épidnakifegE oprairey ancbfelnreb)r ald livasydkpihiclahaie bpert feyognized as .

syst eg . seas
her edi tl%r(f/}qwégrcg §“’l"f':"g eﬁg?‘? the&O@tl%ﬁf anhacg)gp%dugflon of beta
the BUYeR leyrses dasiteleisThun, ‘b@@W“mymS|qfﬂe inveDdamdrs usefu! for

2¥ngﬁrr@infﬁfrg%{f@/99pr9¢en%r§ofa%]gl ber d ?gﬂhéﬂ a%rc} et rrfr? Coc?@x%ons As used

usef OFTeNn PEVARRSS F%COGTPa%Mﬂqnmfmmmireajsuh]etmho has been
abnokdeRtificd QY 8l ik ®r BR8N, but has not yet been diagnosed with the same

and/or who has not yet presented any symptoms thereof,

These compounds may be delivered or administered by any suitable route of
delivery, e.g., oral, intravénous, subcutaneous, intramuscular, sublingual, intracranial,
epidural, intratracheal, rectal, vaginal, among others. Most desirably, the compounds

15 aredelivered orally or by a suitable parenteral route. The compounds may-be
formulated in combination with conventional pharmaceutncal carriers that are
physiologically compatlble. Optionally, one or more of the compounds of the
invention may be mixed with other active agents.

Suitable physiologically compatible carriers may be readily selected by one of

20  skillin the art. For example,_;uitable solid carriers include, among others, one or
more'substances which f\nay also act as lubricants, solubilizers, suspending agents,
fillers, glidants, compressxon aids, binders or tablet- dlsmtegratmg agents or an
encapsulating matenal In powders, the carrier is a finely divided solid, which is in
admixture with the finely divided active mgredlent In tablets, the active ingredient is

25 mixed with a carrier havmg the necessary compression 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, methy! cellulose, 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



anyl oi d. For exanple, the conpounds of Fornmula (1) may
be used to generate antibodies, which would be useful
in a variety of diagnhostic assays. Methods for

gener ati ng nonocl onal, polyclonal, reconbinant, and
synthetic anti bodies or fragnents thereof, are well
known to those of skill in the art. (See, e.g., E
Mark and 5 Padlin, "Humani zation of Monocl onal

Anti bodi es", Chapter 4, The Handbook of Experi nent al
Pharsmepeodagy 2 pMotnacehily H'd&epti-ﬂ’lmll”qm‘ialaﬂ}rag;ucbfas Watag ed orgahic
Ant i € pLi 4 I
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of t I nvent | I nhibitory act|V|ty
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been ﬁ%%emld'&?gorﬁ&ﬁklﬂ&‘lstnﬂ? bgﬁﬁfu@éﬁf? [he'%%ln‘ﬁ@s?t?oné%?ﬁh’ invention.
ngAg See, Tab bel ow. A compound is
ns
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non-t oxi c Addltlonakﬁ}/ lular, cell-free and in
?%‘Pﬂétl

vi vo scr défiithghareatss @k that 4rp PR selEons or HHspepsions

any| @intheRtiNEHAy RRexARBleKARNMustMart 1h§aﬁh¥one§%?§hb@§t§ﬁé6§s
may i nclude radi oj mminoassays and enzymne- | i nked

i MuiRSHeb etierila salufipny @ kspbe adgippered mtigyenapsdy. @b,
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Pat hol ogy et al, Academc
Press, o%fﬁ%f?blypfaeg@@n@@%mé ceme@wn i 1p pBif ALSAELIRET. €8 as

Pat efh‘blets%ﬂéb;bs@@& I m@ud}lcforrﬁ/\@e%{n &4 is FabldoReANn Dt edk
No. 0652009, US Patent . No 03,129 and US Pat ent

No. SOTSYBING ARPIORSIeAUAR S efflheam%wrs% et b daspge fgriey can
in vk )ﬁﬁbk&ﬁd&@ﬁipﬂ@tlo@ gétexhibplBPick@ed pdWdert Vias, a@:ﬁpduh:e prefilled
resent invention. 30 1? P a[r[]raceuc}l cal_ For myl att
5 synnges or sachets contammg 1quids unit dosage form can or e\ample 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 of 2
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
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The conpounds of this invention may be administered to

a subject by any desirable route, taking into

consi deration the specific condition for which it has
been selected. By subject is nmeant any suitable

mammal , i ncl udi ng humans, donestic 5 animals (e.g

canines and felines), and |livestock, which have been
recogni zed as having or at risk of having one or nore

of the conditions for which nodul ati on of beta
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suspended in a pharmaceutical 15, acceptable |iquid
carrier such as water, an organic solvent, a m xture
of both or pharmaceutically acceptable oils or fat.
The liquid carrier can contain other suitable
pharmaceuti cal additives such as solubilizers,

emul sifiers, buffers, suspending agents, thickening
agents, viscosity regulators, 5 stabilizers or
osno-regul ators. Suitable exanples of liquid carriers
for oral and parenteral adrBXAMPIESion include water

(particularly containing additives as abave . ‘o
cel | ul osea@}?rff’l\?f)a‘(\f‘?w%\&fnpgf ¥ @Foﬁgleg§°s‘gaﬁtrﬁ%1q}&ea?r8§uf§?r%?lﬁyalcn“my
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the invention. 15 Such conponents I nclude, e.qg..

sweeteners or other. flavoring agents, qoloring
agents, preservatives, and antioxidantg, e.g.,
vitam n E, ascorbic acid, BHT andgBHA. Liquid

pharmaceuti cal conpositions that ar erile solutions
or suspensions can be utilised by, flor exanpl e,

i ntranuscul ar, intrapey feal or subcut anequs

injection. Sterile sold 5 cany, (o} fdm ni st ered

i ntravenously. O 720 “adat i é}ﬁtion may be either

liquid or solid conposition fgk Preferably the

pharmaceutical conposition i & i¥ unit dosage form

e.g. as tablets or capsules. In such form the

conposition is sub-divided in unit dose containing

appropriate quantities of the active ingredient; the

uni t dosagg.f e, BR9shbl BPEHE (3GAL) was
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25 syraddeetietiylasunsd6 sLco mmal) aod B-bepmads-chiqiethionhpre-2-sulfonyl

dosage,, f or,m €q o f XAIRb 6 on ghallet

itgglﬁﬁkgpeﬁﬁﬁgg%’%én?ﬁgﬁapprggW¥g¥%%ﬁﬁ%§%$8o# ah¥ _

such conpositedofibe rasidupweddissel védin MeQkb (Idemb) ardayritied by semi-

her ei BEHL &G ically useful

anDuntr@@”%n%conpg%%§§§L¥Eﬁémpﬁagg¥?gﬁﬁis t hat amount

of a conpouiig foltnvihe cinpevidst(Bxamies B, Eapipblorrse BEPATpUSING 3-

di Seasﬁ'bm%ﬁcl{l ‘ofio %Ene@%tﬁﬁﬂg(ﬁﬁgﬁd@, S.pldRR tRbpHehe-2sulfonyl chioride,

synpt ons, or he " Snset o re severe synptons.

Geder a}-bromaad-chloditvipphsat-5 dulayl(chlogide, Spebforethiopheng-2pulfony!l

tabl et Q4 i R&.l |:Q8-2, ITB¥nIBR tHiShhbAELS -sulfony!

o dniGHgels 8 ggeag&g%gﬁ%ng RGN RN draB, 2, STB¥nIBR thidh -sulfony
chloride, and 2-thiophenesulfonyl chloride and following the procedure outlined in

Example 1.

23



21 about 10 g/ kg, nore preferably 10 ng/ kg to about 5
g/ kg, and nost preferably about 1 ng/kg to about 200
ng/ kg. Desirably, these amobunts are provided on a
daily basis.. However, the dosage to be used in the
treatnment or prevention of a specific cognitive
deficit or other condition may be subjectively

deternmi ned by the attendi ng physician. 5 The vari abl es
i nvol ved include the specific cognitive deficit and
the size, age and response pattern of the patient,

For exanpl e, based upon the activity proN e and

pot ency of the conppunds of ¥R i nventi on, dstarting
dose of about 1GQ,) Hday, v#cld gr &dgdl -imcrease in
the daily dose td about 200 ng per day‘gay provide the
desired dosage level in the human. 10 Alternatlvely
the use of sustained delivery devices may be
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hydr ogé‘iﬁgmf'%‘é"@e“eez Fon e e nt gaples!, 266, 325: 4 95
9,21 2. 9%kmith as

descy B ’k?y"%f’%}ﬁh?'@é”!&&t'léh]@”%. W“}! 5 987 and US

Pat L MARRN! SBinent  No
3?46205 %;ﬁ‘c}‘ﬁ’ﬁ%ﬂ&p}l?f‘ﬁéﬁ%lf°”ﬂf8‘@6ﬁh Nampleffenbr ane : _

mat eq_ﬁﬂ_s_s_uﬁg_ﬁs_gt h\/l enenet ha@?@/Mﬁm 3{@\#\)“ and
et hy| ERPPeRFEUaY chlorid (EvA); P@melsdr babl e pol yner
syst ‘ens—{-see—e.g.— I nt ernat i ondROOMEN2. Fumbin cat i on

No. WD 98/44964, Bioxid and Cell onmeda; US Patent No.
5,5/56, 127 and US Patent No. 5, 854,389); other

bi oresor babl e i npl ant devi ces have been descri bed as
being conposed of, for exafXpiele8pol yesters,

pol yasioidsiot@s(1SPL-(hyehiyme /. -2- i
copol yners ?ﬁ(e s ﬂ ’bﬁn agl)gnﬂét}‘\lgl?l?}g?g?%‘fge Z-sulfonamide
(Al kermes Inc.)). For use .in such~25 sust ai ned

del i very devi ces, the conmpounds of i nvent ion nmay

be formul ated as described herein. 22 EXAMPLES The
fol l owi ng exanples are froyided to illustrage the

production and act jyi of \r epr eg, conpounds of
the invention and to il r their performance in
a. screening assay. One skitged in the art wll

appreci ate that although spegi fygr reagents

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

0.25 mmol). The solution was stirred for 8 to 16 h, then concentrated. The residue
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5 and conditions are outlined in the foll ow ng
exanpl es, these reagents and conditions are not a
limtation on the present invention. 10 Exanple 1
3-Brono-5-chloro-N-[ (1S

2S) - 1- (hydr oxynmet hyl ) - 2- met hyl but yl ) t hi ophene- 2-
sulfonamde OH HN "I S e\\ To a solution of (9-t,,
i soleucinol (23 ng, 0.2 mol) in THE (3 nL) was added
triethylamne (46 L, 0.24 mmol) and

3-br CWE d"'x_’ss&t%dQB Me@}p(@ hene .34 wf E@E‘)}’ emlére I}LtﬂfeiR@’Q{I(Lig t@give
ng, he sol uti'on stirred 8 - 16 h,
t hen E%@ﬁﬂ%ﬁﬁk%ﬁ@@) The residue was dlssolved in MeOH
(1.5 ) emg fd?l'd(v’ir% c@ﬁp@lﬁd?@‘am?l@g @ﬁ’@rﬁﬁ)le\’ﬁ Wt ;J'%’Ja@d vkidg 5-

gi ve Exanpl e | owi n oun

( Exansb;oiggeqz?sulfq%p}éorg_d)e %5 érop}ogwhg@squgp)ﬂg lgude with L-valinol
br onMgng &U&ﬂB%ﬁ'f&Q%ﬁh@pr%&Mr@ BYdindalh Qid.nﬂjpﬂ‘e 8.

5- br onot hi ophene- 2-sul'fonyl chl ori de,

3- br ono- 2- chl or ot hi ophene- 5- sul f onyl chlorlde,
5-ch|orothiophene-z-sulfonyl chl ori de,

2, 5-di chl or ot hi ophene- 3-s %onyl chlor|d§

2, 3-di chl or ot hi ophene- 5- s #f ONRIRNEE N Or | g @

2-t hi ophenesul fonyl chl oR” laﬁ@NfﬁflomRnght

procedure outlined in Exanple 1. 23 RSCQCR;R HN- -, ~OH
H2N*~ u Et3N, DCM ' Sr.O Table 1 (LCV52 Dat a: Mbl ecul ar
ion and retention tinme) RSQ2CI(S)-(+)-isoleucinol
31brono- 5- chlmbmtm(whshaata MuletmyibicxadPdtentibn time)

chl orH-de rln/ Q7Ll\/l.l.l- 25 m-n—
5- ernDthlophene-2-su|fony| chlorla§§kghple 2
Amine 5-chlorothiophene-2-sulfonyl | 5-bromothiophene-2-sulfonyl
chloride chloride
L-valinol -~ 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-[(lS)-b_-(hydroxymethyl)-2-methylp1'dpyl]thiophenel-z-

sulfonamide
Br

/ \ OH
Br HN
A
O/\O
15
To a solution of (S)-(+)-2-amino-3-methyl-1-butanol (20.6 mg, 0.2 mmol) in
THF (3 mL) was added triethylamine (46 pL, 0.24 mmol) and 4,5-dibromothiophene-
2-sulfony! chloride (68 mg, 0.2 mmol). The solution was stirred for 8 to 16 h, the
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(344 MtH); 3.01 mn

3- br ono- 2- chl or ot hi ophene-5-sul f onyl Exanpl e 3

chl oride(378 MrH); 3.35 mn

5-chl or ot hi ophene- 2- sul fonyl chl ori deExanple 4 (298

MtH) ; 2.97 mn 2, 5-di chl or ot hi ophene- 3-sul f onyl

chlori deExanple 5 (332 MtH); 3.18 mn

2, 3-di chl or ot hi ophene-5-sul fonyl chlori deExanple 6

(332 M+H); 3.33 m n 2-thi ophenesul f onyl

chl or sotieBxeaspkmo #d@ERE Asitd-hurified BARIWHPLS' tparExamBle 11 (49.6
5- Chl RLP- N-1(1S)-1-(hydroxynet hyl)-2-nmethyl propyl]thio
phene-2-sul fonanide CI OH 10 To a sol ution of

L-valinol (25.8 ng, 0.25 nnDI) in THE (3 nL) s added
triethylanmne (58 -L, 0.3 OH

5- chl or ot hi ophene- 2- suh W/Oﬁhlr@r Ddrei (52 ., 0.25
nmol ). The solution was stirred for 8 to QéOh t hen
concentrated. The residue OH 24 was dissolved in MeOH
(1 5 m.) and purified by sem -preparative RP-HPLC to
gi Exanple 8 (19.5 ng). The follow ng conpounds

(Exarfpl es 8- Wble-ﬁa&@\dgz)DmrﬁoﬁEQHQBEQnN%t%oﬁ time)

t hi ophepne-2- Q|||fr1|'1\l| ch 1

5-br QJIJ f nnyl hI or i dP with CH(BCHQH 5

bnpt-hiophene :
and DRYNSol _and foll owi @)fﬂﬂ-mlmém@'l-é@mamled in
Examar‘édsbm'qvfhmb@WNH 0" | Example IR SSCI Et 3N, THE RN'RI
R2 10S4ifamy 9n¢q CMVS2_Dat at (RBMaED 322 i _and ret enti on

time) RSO2C
Am ne5- chl or ot hi ophene- 2- sul f onyl 5- br onot hi ophene- 2- su

| f onyl
Example 12

10 5-Chloro-N-[(1S)-1-cyclohexyl-2-hydroxyethyl]thiophene-2-sulfonamide

O// \\O

A Part 1 _
To a solution of L-cyclohexyl-glycine (48.5 mg, 0.25 mmol) in THF
15 (2 mL) was added lithium aluminum hydride (1 M solution in THF) (0.8 mL, 0.8
mmol) and the solution heated at 60°C for4 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 pL) with vigorous stirring between each

addition. The mixture was then filtered and concentrated.
20
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chl ori dechl ori de L-valinol Exanpl e 8Exanple 9 (284
MrH); 2. 70 m n(330 MtH); 2.75 min D-valinol Exanpl e 10
(330 MHH); 2.75 m n Exanple 11

4,5-Di bronmo- N-[ (1S) - 1- (hydr oxynet hyl ) - 2- met hyl propyl ] t
hi ophene-2 sul fonam de 15 To a sol ution of
(S)-(+)-2-am no-3-nethyl-1-butanol (20.6 ng, 0.2 nmol)
in THY (3 nL) was added triethylamne (46 L, 0.24
nmol ) and 4, 5-di br onot hi ophene- 2-sul fonyl chloride
(68 nmg, B.2 nymk} The solution was stirred for 8 to

16 h, the 25 sol reppv nd re
by RP-HPLC £ 304 048 %“Qéﬁﬂ‘ﬁlf%“d}.‘i?’?ﬂ%a%l 1@%{9 lérﬁlﬂy%asﬁfged
. RS@ﬂeth@aﬂnheT@\uL (03 dimolpiY 5-ERickddiofivhb-e- salf&ﬂymxde (54.3

Dat a: cul? ion and retention tine) NH2CH(R, CH2
RSOZ’@E{\@ ’(“¥)° )2 Thesahion wapstisred for 8 g, t6dh gle solvent was removed and

45 5- thsiduopmifial op REMPL2! tongmJaﬁ\pilehzsmi 6 o) |
chl ori de(408

mn
5- Chl oro- N-[ ( %Q"”ﬁw‘ey&?W&?I(E?Wﬁr]&dé’tWI]ﬂ D ietsieRpred
e- 2- ading Hotasrothéo peteG-sufonyPetldrid, and 5-bromothiophene-2-sulfonyl

chloride with L-cyclohexylglycine, B-methyl-DL-phenylalanine, and L-allo-isoleucine

and following the procedure outlined in Example 12.

10
R R T
' oy _LAHTHF zﬁ\/OH _RSOLL | g HN’k\/OH
HzN'l\n’ HN TEA, THF Ps
0 OO0
Table 4 (LCMS? Data: Molecular ion and retention time)
RS$0,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-methyl- 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
15
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To a solution of L-cyclohexyl-glycine (48.5 ng, 0.25
mol) in THE 15 (2 nL) was added |ithium al um num
hydride (1 Msolution in THF) (0.8 nL, 0.8 nmol) and
the solution heated at 60C for 4 h. The sol ution was
stirred at 25 Cfor 8 to 16 hours. The reaction was
guenched by addition of water (45 L), 15% aqueous

sodi um hydroxide (45 L) and water (105 L) with
vigorous stirring between each addition. The m xture
was then filtered and concemkimpleds 20 26 B. Part 2 To

a soluti.on idue fr Part 1 in THE (

nas ateRoRAdS BT ERpAE s tEh gmsmoiimbiiantene Fslitonamide
5- chl or ot hi ophene- 2- sul f onyli,lcdibaisé de (54.3 ng, 0.25
mol ). The solution was stirred for 8 to 16 h, the

sol vent was renoved and 5 residue purified by RP-HPLC

to give Exanple 12 (25.9 ng). The foll ow ng conpounds
(Exanmpl es 12 - 17, Table 4) were prepared
5-chl or ot hi ophene- 2-sul fonyl chlori
5- br onot hi ophene-2-sul fonyl chlori
L- cycl ohexyl gl yci ne, P-net hyl - DL- pheny| al ani ne, and

L-all o-isoleucine and f i ng the procedur
outlined in Exanple 12 0 N CH#B E It OH
RSOZGt _ R HN) OH B HZNbg NF ~s. 7000 Table

4 (LCVB2 Dat a: Nblecular ian azﬁ\{etentlon tinme)
RSO2CI  Ami no \

acd d5- chl or ot hi ophene- 2- sulfonyl5 bronDthlophene 2-su
fonyl chloridechloride L-cyclohexyl-Exanple 12Exanpl e
13 gl yci né{324PawH); 3.07 min(370 MrH); 3.10. nin

bet a- met hyl - EX?ML&UL?OT}%%—%'SO%U%%OI (58.6 mg, 0.5 mmol)in DCM (5 mL)
was added triethylamine (210 uL, 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 solvent 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
M+H); 3.37 min.
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DL- . (346 MtH); 3.05 mn(392 MtH); 3.08 nmin
phenyl al ani ne L-al |l o- Exanpl e 16Exanple 17

i sol euci ne(298 M+H); 2.78 mn(344 Mtl1); 2.82 mn 15
27 Exanple 18 5-Brono- N-[ (1S,

2S) - 1- (hydr oxynet hyl ) - 2- met hyl but yl ] t hi ophene- 2- sul f on
amde 1,1-dioxide OH5 A Part 1. To a solution of
(S)-+-isoleucinol (58.6 ng, 0.5 mml) in DCM (5 L)
was added triethylamne (210 L, .1.5 nmol) and

5- br onot hi ophene- 2- sulfonyIExgﬂM9ﬁ¢de (130 8 ng, 0.5
mol ). The sol utjion was s

Conce it Boeai - halprsrae ot s Gulacny U opRpte S rgmide
mmol ) was di ssolved in dichloromethane (3 nL) and

nmet a- chl or oper benzoic acid (2. ) was added. The
solution was stirred for 8 to 14 h, the sol vent was
renoved and residue purified by BP-HPLC to 15 give
Exanple 18 (4.3 ng). LCMS2 Dat & Cular ion and
retention time, 375.9 MH); 3.37 min. 28 Exanple 19

5-Chl oro-N-[ 1- (hydroxy yI) 23dimsthyI@§ntyl]th|op
hene- 2- sul f onam de z O—| . 7Pa
sol uti on of sodi uth cya ng, 15 nmol) and

amoni um car bonate (1.92 g, Amml) in EtOH H20 (1:1,
35 nL) was added 2,3 S

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 | (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 the solvent was removed.
C. Part3
To the residue from Part 2 (2.5 mmo!) in THF (10 mL) was added
15  lithium aluminum hydride (1 M solution in THF) (SmL, 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 betweeﬁ 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 aﬁd
residue purified by RP-HPLC' to give Example 19 (46.1 mg).
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di met hyl pentanal (570.95 ng, 5 mmwol). The sol ution was
heated at 50C for 20 h, then concentrated. B. Part 2
The residue fromPart 1 (5 mmmol) was dissolved in 35
mL of a 3N sodi um hydroxi de solution and heated at 95
Cfor 22 h. Stirring was continued for an additional
8 to 16 h, then the solvent was renoved. C. Part 3 To
the residue fromPart 2 (2.5 mvol) in THE (10 nlL) was
added 15 lithium alum num hydride (1 Msolution in

THF) (5 Whe5olmmg)comduﬁdb@ﬁmput o024 haategqi“@;e p@éb%ed using

for 4 e so ut.i .on C for 16
h. Thégﬁé’g%?y‘%@“ ?A;a?m&ﬁ‘ﬁﬁ&‘ e*}xg aoe&w%ewﬂo? s feipphy -
(285 tyrlohds¥e-aguamonadeahpdt, umamytdwamrdaexﬁzaﬁéhydk and

wat er thv ous .stirrin ween ea
add|t|){gngg)nlt)fl_{)mw{I ax’taﬂggoq gf}}?é’ﬁocﬁa‘ir?%ﬁ“@?ﬁ? %\ampew
concentrated. 20 D. Part 4 To the residue fromPart 3
(0.5 mmol) in THE (5 rnL) was, added triethylam ne
(83.7 L, 0.6 ngol ya@nd 5-chl gr ot fii ophene- 2- s§ yl
chl ori de (19 ),c The S@HUt i on Was oy
stirred for H/ch* FEHIO Iy sokveM was reny d
residue puriRied by RP-HPLC to \give Exanple 19 946.1
ng). 29 The foll ow ng conpounds (Exanples 19 -

Tabl e 5) were prepared using 2,3 dinethyl pent %na}kﬂﬁ
2- et hyl val er al dehyde, 2-gt hyl hexanal ,
2,4,6-trinethyl-3- cycl ohexgne- 1- carp@gg@ll dehyde, Rr1;
2,3,6-tetrahydro-benzal dgp OH CyC’I"O'pETTl‘yl nmet h naI
and follow ng the pr ocedgre outlined in Exampk Hg
NaCN (NH4)2C8 _ R H®&©H H20 (1:1) NaOHO R R iy
R' HN vCH : '

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

. R”S0,CIi
Aldchyde 5- chlorothlophene 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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SOOR.S02CI OHLIiAIK4 THE R ,,,, R H2N ACH Table 5
(LCVS2 Data: Ml ecular ion and retention tine) 10
R'S2CI Al dehyde5- chl or ot hi ophene- 2-sul fonyl chl oride
2, 3 di et hyl pent anal Exanpl e 19 (326 MtH); 3.47 min

2- et hyl val er al dehydeExanpl e 20 (312 MtH);. 3.25 mn
2- et hyl hexanal Exanpl e 21 (340 MtH); 3.74 mn
2,4,6-trinethyl -3-cycl ohexene-1-Exanpl e 22

car boxal dehyde(364 MtH); 3.76 mn

1,2, 3, 6-tetrahydrobenzal dehyglakpansl e 23 (322 MtH);

L L R D e L b K R
5- Brono- N-[ (1S) - 1- ( hydr oxymahfayhmidk, 2- di net hyl propyl )t
hi ophene-2 sul fonamde 5 A. Part 1 To a solution of
(S)- a-nethyl valine (131 ng, 1 mmol) in THE (5 nl)
was added lithium al um num hydride (1 Msolution in
THF) (2 nL, 2 mmol) and the

\\\\\\\
ﬂ S
HN
Br s .

S

o// \\o

A Part 1
To a solution of (8)- a-methy! 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° Cfor 8 to 16 h.
"10  The reaction was quenched by'additioh of water (114 pL), 15% aqueous sodium
hydroxide (114 pL), and water (266 L) 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 triethylamine (83.7 pL, 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
residue purified by RP-HPLC' to give Example 25 (50.8 mg).
' The following compounds (Examples 25-26, Table 6) were prepared
using S-bromothiophene-2-sulfonyl chloride and 5-chlorothiophene-2-sulfonyl

20  chloride and following the procedure outlined in Example 25.

™ OH  LaAH I/ RSO,Cl e
5 o 4
HoN — U OH _=2%2¥ . R_HN

0
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sol ution was heated at 60C for 4 h. The sol ution was
stirred at 25 Cfor 8 to 16 h. 10 The reaction was
guenched by addition of water (114 L), 15% aqueous
sodi um 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 THE (2 nL) was added
15 triethylamne (83.7 L, 0.6 mmol) and

5- br oot h| or:naane:r PeMist an Mol Qi ha) ?(nli?r@teghorﬂﬁme)o S

sti+rred -for-8 to 16 the

nmo e—SOrdt+-oeh—wWasS
sol *é%%&a@.;.@up&gd_a residi FS %Wﬁwlﬁén%v RP- HPI C1
to grvETEippReas-g5ulfonyl @‘ICH’@)’ TH&ample2éwi ng” conpounds

( Exa es-25-26__Table 6) were 63%7"3&1291]@%0

5- bf Sr‘i]b‘f’m%?fﬂ‘éﬁ?ez-zul%b"f@?ﬁw|de chi|dxpmple 3hd

5- chl-or-ot-hi-ophene-2-sulfonyl 2 ERHWMirHy&.92mint o] | owi ng
the procedure outlined in Exanple 25. 0 OH LAH
RSQR2C ~OH R Sr O ~O 31 TahignfhddyCVMS2 Data: Mol ecul ar

ion a%q;ﬁ %Iég time) RSO2C S-a-net hyl -valine

5- br ondt HeSZRIr ésﬁwy'ehqhw Pde@mrhpﬂr@ngﬁfmgzmne -2-
MrH) ; 2.97 m n 5-chl or ot hi gpiegside sul f onyl

chl ori deExanpl e 26 (298 MrH); 2.92 mn 5 Exanple 27
5-Chl oro-N-[ (1S, 2R) - 1- ( hydr oxynet hyl ) -2, 4- dip net hyl pent
yl ]t hi ophene-2 sul fonam de CI OH A. Par A sol ution
of 4-methyl-2-pentenoic acid (7.6 nL, 40{mml) in THE

//I/, »

A\

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 icé bath and the reaction
stirred at 0°C for 1 h, then the reaction was recooled to -78°C. |
In a separate ﬂaslk (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 warmto 25° C for 1 to 2 h before quenching with saturated aqueous NH4Cl solution
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(100 m.) was cooled to.-78x. Triethylamne (5.85 ni,

42 mol) and 10 trinmethyl acetyl chloride (pival oyl
chloride) (5.17 nmL, 42 nmmol) were added via syringe

~in that order.-The dry ice bath was replaced with an

ice bath and the reaction stirred at OC for | h, then
the reaction was recooled to -78C. In a separate fl ask
(R) - (+)-4-benzyl - 2=oxazolidinone (7.0 g, 40 nmol) was

di ssolved in THE (100 nL) and cooled to -78C, then

n- but(ydo th]; W diatilds bvefe femor&l onlife rgla%y ewaﬁor&kdﬂﬁm tHé 8queous slurry
syringe. m Xt ur rre or mn then e

abov eg"f dig ‘?Hﬁh Wt @Io Qa“gd a%du"*s@““‘rde‘ﬁ‘ﬁb?‘%é Apghae @eb?{ﬁ L). The
and pombinadorguic Khage fvadried neer bhtgsious PgSON @ltetst @nd concentrated.
( Not e; atte ts to ransf r.eact tur a o
cannui'g PFOSF té’daycfﬂyemi]ge PR S@H&Béﬁ%@“dﬁﬂm ﬁyl 1E Rwification s
chl orrieqim'ed thetchele prodiictrmedy. be phfied &g Ahshi chepniatogiraphg usiag 20 to 30%
Stirrﬁglgfmf §§ for 30 min then allowed to 20 warmto

25 C i Bef or e quenching with saturated
aqueous NBACI Boiaution 32 (100 nL). Volatiles were

Gurry was Tt eel GRS Abolttine St SRS g 4g o

W t h ieTHFIDMS € atlé nil2), xooRd@o MOy C, igh@dded)mbﬂhmegagmganiboomide
s ri.ed over rou e .

o RS o SO B D RS S6ion was e g s for 10

sol utmmrwh@ll d/abﬁingfo -hﬁ‘gth Phe thixyore Wis rBMolefdlt@a40°C(TIl arildSthS product
requ

th r od b urified b
e PO ELE i 1E, PSR T, TB Y, B B etds g it Vs stirred et
helx?nw CBor inbTIG }‘ZZTIQ saluﬁ@p\pgrrec(obll)asl by gB? _‘i_a{'é&iNnﬁbh%kulccmlmlde
Su | ex nno in L4,
5 m$56 Bt BEDA TS L iigs Wb uthy P HERHELFR f wam t
brom ges anliQhélx%n 4t 0PLG £ 3 TRk HhétRA Wab qﬂ—éﬂ’c_'hedzmﬂ'l AMDIsplution of

The solution was allowed to stir for whi | e

war i $4yrate ammorgum pprgoRgtsang O M/a@tassé@bb}ﬁté@tet(é rolgly The organic
and tfaseonRddedntedidroimd Rasdentdatdd245 ng, | nmol) in THE

(6 nmL) was added The solution was stirred at 25 C

for 8 to 16 h. #ﬁ% sol ution was recooled to -78 C and
N- br omosucci ni 1% ge. pr&dﬁéﬁfrmmea a6\ ved hrnacudﬁmma (mm)L) Was added

ded. The qu | on wed to warmto
ﬂoake‘ﬁ"%ﬁ‘e %‘:‘af“SF’es"Z“\‘llva ?W%@Lr‘bﬁaf’l)oﬂhw?“a‘b aﬁ%ﬁw \XPr{]ﬁ 10120
a 1: 1h.STelbiution Whs co‘ﬁlainwiﬁﬁﬂ L rRERED FId1LE8 ] €l i CPRCE aAd il N HCI (2
0.5 N potassj.u ul fate e or api c
v, CBESNESROB 1Tha et Ot AEbind s oy Rycrriigred through
pr odug pad sf@imcLgdl tvashedivih@H4EY (3 RLPERIDPALntrhled (5 nl)
was added
D Part 4 _ : .
25 ~ To the product from Part 3 (131 mg, 1 mmol) in THF (5 th) at0° 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
HL), 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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20 tetranet hyl guani di ne azide (6.6 nL., 4 mol ). The
solution was stirred for 72 to 120 h. The sol ution
was concentrated to dryness, redissolved in CH2O 2 and
I NHO (2 nlL) was added. The | ayers were separated
and the organic layer was filtered through a pad of
silica gel washed with CH2CI 2 (5 nlL) and concentrat ed.
D. Part 4 25 To the product fromPart 3 (131 ng, |
mmol) in THE (5 nL) at 0 C was added lithium al um num
hydride (& M sglwution in THF) (2 m., 2 mmol) and the
solution stirred at 25 The reaction was
“quenched by adth % Baidys fr%tpérr“‘@r‘imm%))mTﬁ@%’-ﬁdﬁé‘@ﬂ%““d

sodi umthyghiox (gde (11 5% hohol) a%ds Wﬁ‘&r@h %gé@ ZLQUIMMI I@hlonde (108

Vi gor ous stlrrln bet ween each | ON he 'm xture
was tR&N-Fnmeky “é'@F RHUIOR BRT Hired éﬂrédo lfsm tta%soE/emPaastrerBovpd and

tve resdudyarifisddndPRkbedof @wa%pﬁgWo)gl\JerSOEHEg(z m.) was
added triethylam ne (83.7

5- chl or ot iy ophepe- 2- sul f on I hI orlde (108 ny,

mol ). _Jhel, sol‘)u PR I TNeto fipeusB M3, Ridg, M /Lk
sol vekit vvasoi’{e Qed and 5 gg&ﬂm as

descri bed for %a%ale 1togive 50.8 ng. O0 0 R %g

J~ i)-FOO Et3 PEHNOi) CuBR, DVS, R MyX R" NO R V'ph
\CHpii) NBSiih"OBr Ph Ph Ph TMGA R ", jRSO

C RW® + HN 111-SOH R'~S,NI O OHNO—IPh Ph |ReMGA
Me, Et, n-Pr, i-Pr, hcxyl, phenyl

O l
R _\\RI R "\R'
j\/ (RSOCl j\/ . HN _Lag /YL
OH
R NH N7~ 2——‘ ﬁ
//S\\
oo Ph

Ph

R=Me, Et, n-Pr, i-Pr, hexyl, pheny!
biphenyl, 3-pyridy!, 2-furyl

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

The following compounds (Examples 27-55, Table 7) were prepared using 5-

chlorothiophene-2-sulfonyl cltloride 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, hexy! and

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

15
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bi phenyl, 3-pyridyl, 2-furyl R MgX= Me, Et, i-13u,
hexyl, phenyl, 4-MeOPh The foll owi ng conpounds
(Exanmpl es 27-55, Table 7) were prepared using 5-
chl or ot hi ophene- 2-sul fonyl chloride with crotonic
acid, 2-pentenoic acid, 2-hexenoic 10 acid, 2-octenoic
acid, cinnamc acid, furylacrylic acid,

4- et hyl - 2- pent enoi ¢ acid, and 4-phenyl ci nnam c acid
and nmethyl, ethyl, isobutyl, 4-nethoxyphenyl, hexyl
and phenyl Wakin@s{LEMBI DR ddolaadarfioh hodrenan tivh eime)

(L -~ Nbtegttar—-gn AR X
Riet IT%%%utyfﬁ&-hexy PH%YQ n-propyl
phenyl nethyl Ex. 27Ex. 28Ex. Mt-H)

; MH) ; 3/18
35EX.
340 MtH);

h-n2 Q2
TSI

m n3. 69 mn3.32 min n-prg
36Ex} 37Ex.| 38Ex.39 (312(
M H) ENES ) Wi Mk

m n3 mn4.46 m %%’ n ' 40EXx.
A1Ex| 42Ex.| 43Ex. | @35)40 @ﬁ 38D(432(410( 402
MeH) | MEH)S MEH) - MeH "érmin | 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

TN

Mt-H) 13— 56—nhn3—13—tin4
et hy] Ex J0EK. 31Ex. [32 (3125};ié ;%)7(1

L\
I

: min
pheny! | 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
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
5  acid, 2-octenoic acid, cinnamic acid, B-(3-pyridyl)-acrylic acid, furylacrylic acid, 4-

methyl-2-pentenoic acid, and 4-phenylcinnamic acid and methyl, ethyl, isobutyl, 4-
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3.79 Mn4.00 mMn4.39 nind4d.11 mnd.57 mn4.185 nmn

phenyl Ex. 46Ex. 47 (346(388 MtH); MtH) ;

mn 2-furyl Ex. 48Ex. 49Ex. 50Ex. .
MrH) 5 MrH) ; MEH) ; MEH) |
I -propyl Ex. 52,
54Ex. 55 (422(436(464 M+H); MtH) ; MtH) ;

(382 MtH);

3.27 mn3.91
51 (336(350(378(406
3.00 mMn3.28 mMn3.69 mn4.19 mn
4.47 mn bi phenyl Ex. 53Ex.
3.90 mn4.14

mn4.46 mn The foll owi ng compounds ( Exanpl es 56-76,
Tabl e 8) were prepared using 5-

br onotetlioapiheng-H2xgahd piepl! mdehatunt Bromfidelin € Folib @hgChegtddkdure

2- pent.anoj

ci nnam ¢ aci%%ingle(zg':

4- phenyl ci nnam ¢ acid and

hexylgr

N

and

hexenoic 5 acid, 2-octenoic acid,
pyridyl)-acrylic acid,

furylacrylic acid, 4- methyl-2-p&gt&hoic acid,
hyh, ethyl, isobutyl, 4

35 net hoxyphenyl , gnesi um brom de

and following the procedure @tglined in Exanple 27. R

R ,NOH er 0SO Tahl e 8 &LCNBZ Data: Mol ecul ar ion
and retenti o]:\ab?? M}CM ta: Molecular ion and retention time)
RretfhyT et hyT 1 $obut yT 4-Tet noxyl—lexyiR,ng
R methyl ethyl isobutyl 4-methoxy Hexyl
phenyl
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
pentyl Ex. 62 (400 | Ex. 63 (428 | Ex. 64 (478 | Ex. 65 (456
: M+H); M+H), M+H), M+H),
4.02 min 4.4]1 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
pyridyl Ex. 69 (433
M+H),
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
i-propyl 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
5
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phenyl nethyl Ex. 56 (372Ex. 57 (400 MtH); MtH); 3.52

m n4.07 mn ethyl Ex. 58 (358Ex. 59 (386 M+H); MtH);
3.26 mn3.71 nun n-propyl Ex. 60 (372Ex. 61 (400 MtH);
MtH); 3.52 min3.95 mn pentyl Ex. 62 (400E. 63 (428Ex.
64 (478Ex. 65 (456 M+H); MtH) ; MtH); MtH) ; 4.02 mi n4. 41
m n4.12 m n4.57 m n phenyl Ex. 66 (392Ex. 67 (405Ex. 68
(434 M+H); MtH), MtH) ; 3.31 min3.55 min3.93 mn

pyridyl Ex. 69 (433 MtH); 2.67 mn 2-furyl Ex. 70
(382Ex.-71 (395Ex. 72 (424E%mple3776452 MrH) ; MH—I) MtH) ;

( 372E§(éh‘?50 294@’39 %Fﬂtﬁyﬁg}?&yg} Oégméilﬂggc@'é]tw? e?\X 2- squona%mde

bi phenyl Ex. 76 (482 Mt1-1); 14.16 nmin 5 36 Exanple 77A
5- Chl oro- N-1( 1S, 2R) - 2- et hyl -|I - (hydr oxymet hyl ) oct yl ] t hi

ophene- 2- sul f onam de \
. NN\

) /@\ J oH

O//S\\O

Following the procedure outlined in Example 27 (Part 1 and 2), 2-pentenoic
5  acid was coupled with 4R-4—benzyl-2’-0.\'azolidinone to give R-3-(2’-pentenyl)-4-
benzyl-2-oxazolidinone. Addition of hexyl magnesium bromidé 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(lR 2R) (1R-28)-3-
(2’-bromo-3’ ethylnona.nyl) -4-benzyl-2-oxazolidinone. .
10 Each isomer was converted to the corresponding sulfonylated amino alcohol

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

" H
xﬂ N OH

Sy
00
15 Table 9 (LCMS2 Data: Molecular ion and retention time)
' S-chlorothiophene-2- 5-bromothiophene-2-
sulfony! | sulfonyl '
18-2R Example 77A Example 78A
(368 M+H) (414 M+H)
4.24 min 4,26 min
1S-28 Example 77B Example 78B
(368 M+H) (414 M+H)
4.24 min 4.26 min
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HN cl-\'1 OO OH Follow ng the procedure outlined
in Exanple 27 (Part 1 and 2), 2-pentenoic 5 acid was
coupl ed with 4R-4-benzyl - 2- oxazol i di none to give
R-3-(2' -pentenyl)-4 benzyl - 2-oxazol i di none. Addition
of hexyl magnesi um brom de was followed by trapping
by N-bronosucci ni mde. After workup, flash

chr omat ogr aphy over silica gel using 5%ether in
hexane, gave approximately a 2:1 m xture of (1R-2R)-
(1R 25)-3- (2' -brono-3 Example 79

et hyl no [)-4- y] - 2=0xazol | di none. Each | soner
vas” conaantie-F40S R b RAR RO Sty P RO R 2
al cohol fol llow ng..the procegnamidd Exanple 27, (Steps
3-5). hexyl X OH S S 0015 Table 9 (LCVS2 Data:

Mol ecul ar ion and retention tine) f chl orjot hi ophene- 2-
5- br onot hi ophene-2- sul fon | sul fonyl 1S-2RExanpl e
77AExanpl e 78A (368 M+H) (414 M+H) H¥. 24 pi'nd. 26 min

| S-2SExanpl e 77BExanpl e 78B (368 MrH)[414 M+H) 4. 24
mn4.26 mn 37 Exanple 7 _
5-Chloro-N-[(19)-1-( hydr/éxy t hyl) - 2- t hyl@m no) buty

5 A Part 1:

To a solution 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-
sulfony! chloride (2.17 g, 10 rﬁmol). The solution was stirred for 2 to 3 h, then the
organic phase was concentrated and the aqueoﬁs phase acidified with | 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 ethy!l magaesium 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 CHyCly (1.5 mL), acetic acid (12 pL, 0.2 mmol) and methy! 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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HN CI 5 A Part 1: To a solution of D-serine (1.05 g,

10 mmol ) in HRO' THF (1:1, 100 nl)
sodi um hydroxide (2.17 g,
5- chl or ot hi ophene- 2-
mol ). The solution was stirred for 2 to 3 h,

sul fonyl

at 0 C was added
30 nmol ) and
chloride (2.17 g, 10

t hen the

organi ¢ phase was concentrated and the aqueous phase
acidified with 1 N HCI and 10 extracted into ethyl
acetate and concentr at ed.

-78 C was added

stlr for 48 h.

"brom de

B. Part 2: To the residue
fr omeRglanide @Rt 1 mﬁF) dirssalyigd bb&y@ﬁ'ﬁe(a@é cm-l-f)pe

m eSI um
mol )folloprias the Rt%ﬁ@rm@m

15 "extracted into ethyl acetate and concentra&ed C.

Part 3: To t

di ssol ved in
acetic aqhd/%i% f
solution in THF) (100 L, 00‘2 nnDI)

0.2

roduct fron1E@@ﬁ 2.(0.1
(5¢0,) Was deedBLH2Cl 2
n@Nﬂ?fl tny

The rééacti on was

5H),
2 M

stirred for 5 mn and sodlun120 tri acet oxybor phydPcte

(105.6 ny, O. 5 nmol ) was added. The sol ution
816 h and purified by
& oﬂ@%ﬂcﬁh&m90||omﬂng co
(Exanpl es 79- 86 Tabl e 10) were prepared usin
nmet hyl , ethyl or pentyl
wethylanine (2M soln in THF),
et hanol am ne,
cycl opentyl am ne and

al l oned top st
to give Exama yj%%

in THF),

in Exanple 79. COON COOH H RSO2CI R |'~°

HR MpgBr ,,NHOS S 0616 5 R =
R'S = nmet hyl, ethyl,

et hanol ,

nmet hyl , tﬁh%

benzyl ,

COO

oungf:B

magnesi um brom de with H
38 et hyl am ner{2 ioln
benzyl am ne, and
followi ng the procaq

Plned

n-BuLi R O

pent yl

cyclopentyl

Table 10 (LCMS2 Data: Molecular ion and retention time)

ﬁ‘t%lamme and

Rearted925 C and allomed to
It was then acidified with 1 N HC and

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
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DMF, DCM CH3COOH H 2NR' Na(QOAc)3BH HR' OH Table
10 (LCVS2 Data: Ml ecular ion and retention tine)

R MyBr NHR'net hyl et hyl pentyl Met hyl am neExanpl e 79
(313.0 MtH); 1.67 m n et hyl am neExanple 80 (313.0

MtH) ;

1.53 m n Ethanol am neExanpl e 81Exanpl e 82Exanpl e

83 (329.0 M+H); . (343.0 MtH); (385.0 MrH); 1.22 nminl.73
m n2. 36 m n Benzyl am neExanpl e 84Exanple 85 (375.0
MtH) ; (389.0 MHH); 2.12 min2.25 min

cycl opentyl am neExanpl e 86 (RaspR dfrH): 1.99 min 39
Exanpl e 87

5- Chi or o- N- ({1 ESAN dilbsey prerenan)-Dmphy Hoypytl-N-(2-
but yl ]-N-(2 phenoxymiehytyethyi)dppane-2sitshianrm de C N

ON®)

10

15

20

s o//s\\/o \_\O—®
A Part 1

To a solution of L-isoleucine methy! ester hydrochloride (1.82 g, 10
mmol) and 5-chlorothiophene-z-sulfonyl chloride (1.82 g, 10 mmol) was added
triethylamine (4,18 mL,.30 mmol). The mixture was stirred at 60° C overnight, then
filtered and concentrated. The crude product was purified by flash chromatography
over silica gel using 10% ethyl acetate in hexane to give 5-chlorothiophene-2-sulfonyl
isoleucine methyl ester 2.53 g.

B. Part 2

To a solution of 5-chlorothiophene-2-sulfony! isoleucine methyl ester
(103 mg, 0.25 mmol) in DMF (1 mL) was added B-bromophenetole (55 mg, 0.5
mmol) and potassium carbonate (103 mg, 0.75 mmol). The reaction was shaken at
25° C. ovemnight, then concentrated.

C. Part 3 _

The residue from part 2 was dissolved in 5% methanol in THF (1 mL)
and lithium borohydride (11 mg, 0.5 mmol) added. The reaction was shaken at 25° C.
for 2 days then quenched by addition of water (1 mL) and extracted into ethy! 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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5 A Part 1 To a solution of L-isoleucine nethyl ester
hydrochloride (1.82 g, 10 mmol) and

5- chl or ot hi ophene- 2-sul fonyl chloride (1.82 g, 10

nmmol ) was added triethylamne (4:18 nL, 30 nmol). The
m xture was stirred . at 600 C overnight, then filtered
and concentrated. The crude product was purified by
flash chromat ography 10 over silica gel using 10%

ethyl acetate in hexane to give

5-chl or otrik Rmta@mg 03m§é&lnfd9fm|ample§ 8Y-8UCT bR 1R presk@Iusing
2.53 B. Part

5- chif- gwomomhww&né =chlozqheazyhtrpmids ev%@HPW@s Fbétpﬁwd%gt’éﬁlmed in
(1035\ e0325 mmol). in DVF (1 nL) was added

(3- ronDphenetoIe (55 mg, 0.5 15 mmol ) and pot assi um
carbonate (108 ng, 0,75 mm|)! The reaction s) shaken

at 25 C. owernight, then co centrazgae co,C. _Parf 3 The
residue frg —3&%Mﬁ; di 8 I ~in
THE (1 nL)? apd | FPhPd bfgohydrl de " ny,° &, 50 mol )

added. The reaction was shaken at 25 C. 20 foy 2 days
t hen quenched by addition of water (1 nL) and | YBH
extracted into ethyl acetate (3.5 nlL). The organic
phase was evaporated and the residue purified by
RP-HPLC 1 to give Exanple 87 (48 ng). 40 The
fol I owi ng conpounds (Exanples 87-88, Table QﬁaN
prepared using [3-bronophenetole, 3- chlorob%ngyl

brom de and follow ng the procedure outlined in
E&anple 87. 5 RS2CI H2N 011, Et3N, DCM R SF H2N"' O

00 Rt Br, ﬁt@gil QrdMs*Matd:oiWradon and retention time)

RS0O,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)-2-hylroxy-1-phenylethyljthiophene-2-sulfonamide

s O//S\\O

10
To a solution of (8)-(+)-2-phenylglycino! (6.8 mg, 0.05 mmol) in CH3CN (200
uL) was added Et;N (105 pL, 1M in CH3CN) and 5-chlorothiophene-2-sulfonyl
chloride (10.9 mg, 0.05 mmol) as a solution in CH3CN (200 pL). The vial was capped
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Rt 0 |
retention tine) RSQO2CI

R1Br 5- chl or ot hi ophene- 2- sul f onyl
[ 3- br omophenet ol eExanpl e 87 (418. 0 M+H)
brom deExanpl e 88 (422.0

3-chl or obenzyl
Exanpl e 89

Li BH4 Table 11 (LCVS2 Dat a:

Mol ecul ar i on and
chl ori de
4.05 mn
MiH) ; 4.12 min

5-Chl oro-N-[ (S) - 2- hydr oxy- 1- phenyl et hyl } t hi ophene- 2-su
| fonam de OH 10 CI To a solution of
( S) - (a-shakgh éaryBl tgl1 Y biahéd °Q Solsemryas @ mA%edADd Juo, dird CHIENLue

200 v ;
(5 chl g%kﬁ?%pﬁgﬁg%zﬁé Qbon% chl oride (10.9 ng,

mol ) as ahs&ligwingreompo@ids (B a0 88117, Thableui2 plverapepared using

cappeslfdrdf &h@%—gﬁf&g ncaf%{l?] a.n?dés

was renoved I'n vacuo

-S

h at th40 C.
SyriRthioghedt;
1.5 nﬂltmﬁ')@)pm)’lmycdehb-la‘umlnblomL-ngmﬂmmbmdﬁ 2-amino-2-methyl-

IMin CH3CN) and

0. 05

P -

( Exampbes @9 -2ldino- -Eaé?flyf % %ﬁ)r?;yﬁ%cﬁ lpcryglgﬁ{ngirgol 438§-8%10hexylataninol,

5- chlorothlophene-
5- br ohBb#Y

(S)- (d’fﬁdrgmpltb‘ﬁﬁw %)y(q‘ @lenoLl'-

DL- 2-am no-| -

@iﬁﬁ@ﬁbLGghﬂplﬁlminLékﬁn@mq G@eerM Lhrert-leucinol,
Lﬁ%nco:l,rg elnzyl cgstemol be[nzyl -L-

2- ani feopingl ﬁweﬂwlbznm bi cpyatn@eﬂ bagkyl- Pby/cdsmblem lntirgoninol

(B - C%ﬂb\@ﬂ@l@ﬁé'ﬂ&@ur@%bﬂmed—m ROSH

L- met hi oni nol, DL-2
chloranphenlcm
(S)-benzyl - L- cystq£qol b
4- et hyl benzyl 5 %&ﬁlno
L-t hr eoni nol 10

Example 89. 0%, R S'!

-am no- |

- pen%danol

L g4 ani nol ,

L- tert-l euci nol ,
(S)-(+)-2-am no- I-butanm

zyI L- I~;hreonl nal R

mand

’C;%tllned in

| | owi Ty the prff%ﬁ%’dure
Cl Et3N

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 o
(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

R

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-

Example 93

(298.46 M-H), 0.69 -

Example 108 .
(344.37 M-H); 0.69

min

propanediol ; .
min min
_ Example 94 Example 109
cyclofeucinol (295.02 M-H), 0.92 |(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

15
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OH CH3CN Table 12 (LCVMs Data: Ml ecul ar ion and
retention tine) Am neX=C X=Br Exanpl e 89Exanpl e 104
(S)-(+)-2-phenyl gl yci nol (316.46 MH), 0.95(361.31
MH); 0.98 m nm n Exanpl e 90Exanpl e 105

L-1 euci nol (296.48 MH), 1.01(342,41 MH);1.02 minmn
Exanpl e 91Exanpl e 106 DL-2-am no-| - hexanol (296. 49
MH), 1.02(342.39 MH); 1.04 m nmn. Exanple 92Exanpl e
107 2-am no-2-net hyl -1-propanol (268.45 MH),
0.81(314.38 MH); 0.83 nimpien2{ca®ano- Exanpl e

93Exampl e 108 Zm@fehyl -T, 3] - (XBcffo M H), 0x69gp44. 3
M H); (.69 propanedr ol m MgU.R 98NPl € 94EXanpl e 109
cycl ol bughagheR®E. 02 M H) |36 Sr(adDi 4sM H); 0.93
m nm n|Exanpl e 95Exanpl e 148
(S) - cy¢Tonexyrarani nol (33¢. 3T MH); I lufgﬁgﬁﬁmm H
1.2 m thlohirfd? Am neX =1C X = Br (360.33 M-H); 0.9
min
Example 97 (Example 112
DL-2-amino-1-pentanol (282.68 M-H), 0.92 |327.07 M-H); 0.94
min min
Example 98 Example 113
L-tert-leucinol (296.50 M-H), 1.22 |(341.44 M-H); 1.01
min min
Example 99
Chloramphenicol (391.44 M-H), 0.89
min
Example 100
(8)-(+)-2-amino-1-butanol (268.45 M-H), 0.61
min
Example 101 Example 114
S-benzyl-L-cysteinol (377.77 M-H), 1.13  |(422.35-M-H); 1.15
: ' min - min .
Example 102
benzyl-L-threoninol (374.49 M-H), 1.21
min
Example 115
4-methylbenzyl-H-cysteinol (436.31 M-H); 1.01
, min
. ' Example 116
benzyl-H-tyrosino! : (480.43 M-H); 1.15
min
Example 103 Example 117
L-threoninol 284.10 (M-H), 0.58 {329.99 (M-H), 0.68
min min
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Exanpl e 96 L-phenyl al ani nol (330.50 MH),. 1.03 mn
Exanpl e 111 L-nethioninol (360.33 MH); 0.9 mn Exanple
97(Exanpl e 112 DL-2-am no-| -pentanol (282,68 M H),
0.92327.07 MH); 0.94 nminnmn Exanpl e 98Exanple 113
L-tert-1leucinol (296.50 MH), 1.22(341.44 MH); 1.01

m nm n Exanpl e 99 Chl oranpheni col (391.44 MH), 0.89

m n Exanple 100 (S)-(+)-2-am no-1-butanol (268.45 MH),
0.61 m n Exanple 101Exanple 134 . 1

S-benzyl -L-cysteinol (377, 77 ,p 1: ].’L%(422. 35 MH);
1.15 m nni n ExampFeodod-§énd yomyl-2imethyibwiol] tearhene2
MH), 1.21 nin Exanple 115  sulfonamide

4- et hyl benzyl - H cysteinol (436.31 MH); 1.01 mn
Exanpl e 116 benzyl -Htyrosinol (480.43 MH); 1.15 mn
Exanpl e 103Exanpl e 117 L-threoninol 284. 10 (MH),
0.58329.99 (MH), 0.68 o

S

O// \\O "

A Part 1
To a solution of 5-chlorothiophene-2-sulfonyl chloride (11 g, 50.7
5 mmol) in CH;CN (100 mL) and (S)-isoleucinol (6.2 g, 53 mmol) was added Et3N (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;SOq. The
solvent was removed to give 13.85 g (88%) of the desired sulfonamide.

10 B. Part 2

Molecular sieves (15 g, 4 A) were stirred in dry CH,Cl; (175 mL) for
10 min. Then a mixture of pyridinium Ichlorochromate (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)

15 dissolved in CH,Cl, (15 mL) and the resulting slurry was stirred forZ 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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m nmn Table 12 (cont'd 43 Exanple 118

5-Chloro-N-[ (S, S)-1-fornyl -2-net hyl butyl] thiophene-2
sulfonamde C O HN A Part 1 To a solution of

5-chl or ot hi ophene- 2-sul fonyl chloride (11 g, 50.7 5
mmol) in CH3CN (100 nL) and (S)-isoleucinol (6.2 g, 53
mol ) was added Et3N (11 nL, 109 mmol ). The reaction
m xture was heated at 50 Cwith stirring for 24 h. The
sol vent was renoved and the oil was dissolved in EtOAc
(100 nL). The sol uti on waﬁmnyb@esﬁ@d W th vvater (2 x 100
m.), brine (1 x 1 &1) over

sol vent ﬁﬂﬁgmf‘éﬁ’ﬂ\g’%ﬁ) b "@‘ld\F%"yi@y@@ ’@ett‘ﬁBU/@’uﬁ'\‘m&'ﬁ%"' 2
desired sul fonanmi de. 10 BguBaihisd Mol ecul ar sieves (15
g, 4 A were stirred in dry CH2CI 2 (175 nL) for 10
mn. Then a m xture of pyridiniumchlorochromate (8.6
g, 39.9 mol) and silica gel {(9 g) was added and the
m xture was stirred an additioral &0 mn. To the
suspensi on was added 5-chl or ot hi gphene- 2- sul f onyl

i sol eucinol (4 g, 13-4 _mol) 15 dissolved in CH2Cl 2
(15 nL) and the regul ti\ng slurr s stdHred for 2 h.
The reaction
renoved. The resi dueSwas
eluting with 20% Et OAc/ h e to give 3.22 g (81 % of
the al dehyde (LCVs = 29¢.2B(MH), rt = 1.10 mn). 44
Exanmple 119 5-Chloro-N[(S,S)-1-(1-hyd

r gxyet hyl s 2sdifloR6t BYbitbiyal AARBUGHR 135 Y 7 ARABEHmEY in THE
(400 pL) was added methyl magnesium bromide (400 pL, 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 NHyCl (1.5 mL) and EtOAc (1 mL). The organic layer was transferred into a

tarred vial and the aquéous layer was extracted with EtOAc ('1 mL).I The combined

10 organics were concentrated (Savant, medium heat) and the resulting mixture of

diastereomers was dissolved in DMSO such that the final concentration was 30 mM.
The following compounds (Examples 119-154, Table 13) were prepared

using 5-chlorothiophene-2-sylfonyl isoleucinal (example 118) and 5-bromothiophene-
2-sulfony! isoleucinal (prepared as in example 118) with methylmagnesium bromide,

15 cyclopentylmagnesium bromide, hexylmagnesium bromide, pentylmagnesium
bromide, butylmagnesium bromide, isopropylmagnesium bromide, o-tolylmagnesium
bromide, rert-butylmagnesium bromxde 1sobutylmagne51um bromide,
vinylmagnesium bromide, allylmagnesium bromide, ethylmagnesium bromxde 4-
ﬂuorophenylmagnesmm bromide, 4~chlorophenylmagnesxum bromide, 2-methyl-1-

20  propenylmagnesium bromide, isopropenylmagnesium bromide, 4-ani-sylmagnésium
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.



5 To a solution of the aldehyde from exanple 118 (23.7

ng, 0.08 mmol)

vi al

reacti on was quenched with sat,
m.) and EtOAc (1 niL).

trans

was extracted with EtOQAc (1 ni).

in THE

(400 L) was added net hyl
magnesi um brom de (400 L, 1.0 Min THE, 5 eq).

The

was capped and agitated at 50 C for 12h. The
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gani ¢ | ayer was
i al

aqueous NH4CI (1.5

and the aqueous | ayer
The conbi ned 10
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The fol | owi ng conpounds (‘Exanpl es 119-154, Table 13)

d
ar
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ThY

10
|sobutv nagnes|

5- chlorothlophene 2-'sul fonyl
hene-

e ais)
with nethyl&§g¥§;|unﬁbsonldé~gj15ﬁcyclopent%k&@ﬁné5| p

hexyl magnesi um br om de,
but yl magnesi um br om de,

o-t oh&sbmgrzg@ma:hr 1S

pent yl magnesi um
i sopropyl magnesi um

n and retention time)

um

nnncluw1hrnnl e,

de,
Hyagresiine Biomitdr oni dB

2-nethyl -1 20 prope

ethylnagne5|un1brow

hlorgthipplvemgnd

si unthiophene

Eyel194-
310.29(YRHR A O memy
V0. MaGEED A thing

| magnesi um
m de,

Qpéaaéhm%ﬁ&tm!%m@ de

Ex4128ni syl magnes
364 heEv Ui 1o loming

Exirmao
330.19 (M-H), 1.26 min

yl -1-propenyl
%% 3 dloxanyl)]ethyl na
p T

FineRilum br omi de,

BS0. b5 Oyl Stargine
380n biM) die34 mimg

Ex. 141
6.0 (M-H), 1.38 min
346:24, (N-H), 1.42 min

Vil magnseiymbrebiden de,

4-1 hi oani sQl enmagnes
hyl ani | i nemagnesi-um bro
@entd magnesivmedomideex anpl
on _sequence with the 5

Exde2f ol | owi ng t
364.19(M-45, INet rein|
36§ b i) olpdvemim

Be 142
$A2r Ir@!-Hiel 30 min
BNISAVhHS,, 1.35 min

br oni ne [s converted to
[Batybmagnesium bromnid¢ S} i sol
SC2,  CH2Cl 2 Table 13 (

Ea. I3dr ogen on t
B6Z 1 v -H) Bt BN\nin
BENVE (Bad), 1.4hhig

R 1 m

?s% Eﬂ%é%lﬁ\g#esrm’?\) brivniga B -

qne3|un1brow

&l 4ot hi ophenet
38& 318D M 1Hhin

hi ophene
1.06 mn

o-tolylmagnesium bromide

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

tert-butylmagnesium bromide

“TEx. 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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310.
120Ex. 140 364.13 (MH),

10 (M H),

1.12 mn cycl opentyl magnesi um br om deEx.
1.41 min330.19 (MH),

1.26

mn Ex. 121Ex. 141 Hexyl magnesi um broni de380.16 (M H),

1.50 m n346.24 (MH),
m n346.24 (MH),
pent yl magnesi um brom de366. 1.5 (MH),
1.30 mn 366.16 (MH),
1.35 m n Butyl nmagnesi um br om deEx.
(MH),
1.26

(M-

(M
(M
145
126
352.

br oni

322.

m n3
(M H,

b d midk- 18 :
, Omflﬁ(éf/m%?es{l%gpom & 50, 1

324.

H),

1.38 min 380.17 (MH),
1.42 mn Ex.

122Ex. 142
1.42
1.47 mn' 33

123 Ex.

1.54

mi n332. 19
2.19 (MH),
143 352. 15

1.34 min 352.13 (Midble 13.(dhemn31 8. 18 (M H),

M N 1 SOPROVMYBABONEST U

DS ORTb 2k phehe 4

338. Hiiophene

352. 14 (M H),

. 1.3 mn v-tolylmagn

~chfor@the il adr@Eitim BEInH4T
1.41 m n3

I 1B br om 0eEx
0666
186.86 2N>14}U)

MIH)bf 9Tl
1.41lméf

I I44 352. 16
Ex. 125Ex.
m n Ex.

sobut y| magnesi um brom
pangtiyliypropenyimagpssiupmy

bgramide. 09 (M H), 1.14 n

353 14 (WFH),

B2 X (M EH61 95 A
33288 (N Vs tHhnin

1.0 mn .
magnesi um
0.98 mn

U (M H),

T.1Y mnZss. 1
128Ex Enyithh ol TREBEHILM b
Jsfp% ?y?/rhr%ﬁe 1.06 mn 3!

Ex{ 1937

1.0Z2 m

Qg 10336, 135 (M
%@s.ia?fa@,#a 28 i

n EX.
H, 1.22
7 min302. 17

T ITT mn EX. I29EX.

8THt hyt magnesi

2299 &1 Mabhnin
406 ¥ 1)l 1 86 iR

gll149
3601le (KB, 1.14 min
B (M-H), 1.16 min

1-methyl-1-propenylmagnesium
bromide

Ex. 135

350.13 (M-H), 1.27 min
350.12 (M-H), 1.35 min

‘Ibromide

2-[2-(1,3-dioxanyl)]ethylmagnesium

Ex. 136

_[410.15 (M-H), 1.15 min

Ex. 150
376.19 (M-H), 0.98 min

3-butenylmagnesium bromide

Ex. 137

350.11 (M-H), 1.30 min

Ex. 151
316.17 (M-H), 1.15 min

1-propynylmagnesium bromide |

350.12 (M-H), 1.33 min

316.17 (M-H), 1.18 min
Ex. 152 By .
300.17 (M-H), 1.20 min
(M-H), min ~

4-thiocanisolemagnesium bromide

Ex. 138

418.11 (M-H), 1.35 min
418.11 (M-H), 1.39 min

Ex. 153
384.13 (M-H), 1.26 min
(M-H), min

4-N,N-dimethylanilinemagnesfum
bromide

Ex. 139

415.15 (M-H), 0.89 min

Ex. 154
381.21 (M-H), 0.68 min
381.21 (M-H), 0.71 min
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R- M Br 5- chl or ot hi opheneThi ophene Ex. 131

4- chl or ophenyl nagnesi um brom de406.06 (MH), 1.36 mn
406.06 (MH), 1.41 min Ex. 132

2-met hyl -1 - propenyl magnesi un850. 13 (MH 1.25 mn
brom de, 350.10 (MH, 1.31 mn Ex. 133

i sopropenyl magnesi um brom de336.11 (MH), 1.25 mn
336.10 (MH), 1.28 mn Ex. 134Ex. 149

4- ani syl magnesi um brom de402.13 (MH), 1.25 m n368. 16
(MH, 1.14 mn 402.12 (M HExahpBli58i n368. 16 (M H),

1.16 mn - propenyl nesiuml. 27 gin
350. 13 ( ME)I—%I) C&ﬁg?nl\égm 2%316’7 M°("75F‘E|5e¥"11q?'§gg'rﬁ’xﬁ%“gy”'m
2-[2- (1, 3-di oxanyl ) methybutpiityivpbénerEsulfoad6ie. 150
bromi de410.15 (MH), 1.15 nmin376.19 ,(MH, 0.98 min
Ex. 137Ex. 151 3-butenyl nagnesi um brjom de350. 11 (MH),
1.30 mn316.17 (MH), 1.15 mn 350. (M), 1.33
mn316.17 (MH), 1.18 mn Ex. 152

C'/O\S/N“
O//\\O

To a two dram vial containing magnesium turnings (60 mg, 2.5 mmol)

5 suspended in THF (3 mL) was added 2-bromocyclohexene (288 pL, 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 NHyCl (1 mL) was added. The vial was vortexed and the

organic layer was transferred into a tarred vial and the aqueous layer was extracted

Olliss-

H

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 campression; 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: 60ml/min.

The product peak was collected based on UV (or ELSD) ébsorption.

20
The following compounds (Examples 155-161, Table 14) were prepared
using 2-bromocyclohexene, crotyl bromide, 1-bromo-2-pentene, 3-bromo-2-
methylpropene, and cinnamyl bromide following the procedure outlined in Example
155.
25
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1- propynyl magnesi um brom de300. 17 (MH), 1.20 mn
(MH, mn Ex. 138Ex. 153 4-thi oani sol emagnesi um

brom de418.11 (MH), 1.35 mn384.13 (MH), 1.26 mn
418.11 (MH, 1.39 min(MH, mn Ex. 139 Ex. 154

4- N, N-di net hyl ani | i nemagnesi umd15. 15 (M H) 381. 21
(MH, 0.68 min 0.89 nn bronmde, 381.21 (MH), 0.71
mn 415.17 (MH), 0.93 mn Table 13 (cont'd 47 Exanpl e
155

5-Chloro-N-((S,9)-1-[(9S)- cyclohex2en1y|(h dr oxy) ne
thyl)-2 nethyl butyl )5 heneﬁr 3+ %l f onami Qﬁ‘g 0 OTo
a two dramvial ce n‘ggrrgsg—ﬂ'm uk ®60 ng,
2.5 mmol) 5 sud ded in TH m.)

2- bronocycl ohexene (288 L, 2.5 rnnol) "followed by
5-ch|orothiophene-z-sulfonyl isoleucinal (1 nL of a 1
M THE sol ut i amplel14 (MTMS D&tk aMpleculdilidp and Rdentioal tint@)s

capped and agit ated 50-C-for 18 h—The vial, was
coglped and sgt. ¥ bxppide (Hop ) w The
vial was vortexej nd th anELa TRy & was
transferred intol% H’PF)@ ?ﬁeﬁ? %6' H ’%l}e@us | ayer
was extracted 10 pw-th-E-OAc—(—t ed
organi cs were concentrated |n va %EQ P4 he _ rlesi due
was. subnitted t ¢FS¥HBPEpar at i vig> 124 ng the
condi tions bel owéenp—-ppepapat-plg\wﬂ%? di tions.
Col um: Spring Axi al ression 7e5r18 10 m
particle size; 50‘3(3‘5'0" de 15 sol e WOW}W& (0. 1%
TFA) Sol vent B: Acetonitrile min
Example 158
1-bromo-2-pentene 364.60 (M-H), 1.35
min
. Example 159
3-broo-2- 350.60 (M-H), 1.20
methylpropene .
min
. |[Example 160
3-bromo-2- 350,60 (M-H), 1.24
methylpropene .
min
|Example 161
cinnamyl bromide 412.60 (M-H),
. 1.34min
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Sol vent Gradient: 15-95%over 24 mn, full cycle is 35
mn Flow Rate: 60m /m n. The product peak was

col |l ected based on W/ (or ELSD) absorption. 20 The

fol |l ow ng conmpounds (Exanpl es 155-161, Table 14) were
prepared using 2-bronocycl ohexene, crotyl brom de,

1- br ono- 2- pent ene, 3-bronp-2- nethyl propene, and

ci nnanyl brom de follow ng the procedure outlined in
Exanple 155. 25 48 X Table 14 (LCM5 Data: Mol ecul ar

ion and retention tine) AIK/F "pggﬁ%ie Exanpl e 155
2-bronocycl ohexene376. 70 m n Exanpl e 156
crotyl s *6?1‘10%3@(95)510(1(wa¥ Lrmethyteity DB anegh ydbuk @ nthiophene-2-
crotyl brom de350. 70 (MI—D,}_EHO%ngg n Exanpl e 158

1- br ono- 2- pent ene364. 60 (M . § mn

3- brono- 2- Exanpl e 159 net hyl propeng350.60 (MH), 1.20

m n 3- brono- 2- Exanpl e 160 net hyl pr pene350 60 (MH),

1.24 mn Exanple 161 o

C'/O\ AN

N,

5 A Part 1
To a solution of 5-chlorothiophene-2-sulfony! chloride (1.09 g, 5
mmol) in CH3CN (20 mL) was added (L)-isoleucine methy! ester hydrochloride
(908.5 mg, 5 mmol) as a solution in CH;CN (10 mL) and E4N (1 mL, 7.2 mmol). The
: reacnon ml\ture 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 solutlon was washed with
water (5 mL), sat. NH4OH (5 mL), and brine (5 mL), and dried over MgSOs. The

solvent was removed to give 1.44 g (88%) of the desired sulfonamide.
B. Part 2

To a solution of the ester from part 1 (40.7 mg, 0.125 mmol) in THF
15 (500 pL) was added methyl magresium 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 (I mL). The combined
organics were concentrated (Savant, medium heat) and the product was dxssolved in
20 DMSO such that the final concentration was 30 mM.
The following compounds (Examples 162-176, Table 155 were
prepared using 5-chiorothiophene-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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ci nnanyl brom de412.60 (MH), 1.34mn 5 49 Exanple 162
5-Chloro-N-[ (S, S)-1-(1-hydroxy-1-nethyl ethyl)-2-nmnethyl
but yl ]t hi ophene- sulfonamde CI 5 A Part 1 To a
sol uti on of 5-chl orothi ophene-2-sul fonyl chloride
(1.09 g, 5 mmol) in CH3CN (20 nL) was added

(L)-isol euci ne nethyl ester hydrochloride (908.5 ng,
5 mol) as a solution in CH3CN (10 nL) and Et 3N (1 nL
7.2 mmol). The reaction m xture was heated at 50 C

andt 1t VAP by St By pehesm bREe, -methyl-1-

Sol ut pronerwhsagwslmedro‘mldem -buahyghadn®sitfh brorsiad, .1- Wn{a@xesxum

sol veﬁr{agl V\cgs qu s'lng}%nbsubm gré)midei'dllogvutggtg%rogerdu{erpéﬁmed in example
desi r&®. sul fonami de. B. Part 2 To a solution of the

ester

frompart 1 (40 7 nyg,

0. 125 mol)

in

THE 15

(500 L) was added newphyl magnesi um bromide (333 L, 3.0

Min THF, 8 eq). QQJ bal was c pped and agltated at

50 C for 12h, ofhe reéacgion vvasog hche,g\@vlth saty N

aqueous N 719 5 R Feahd Ef

| ayer was tr nsferred into a\ a red Vi a

Wwas

conty ped—or et 15BNt Mtetarlos s ”L)

heat ) rare—the ﬂ“du‘?dt was—d s“ﬂbmBH 50 QIXrFF\B'

t hat tnﬁgﬁina concentration ? fol |l owi ng

conpo TR ' PESRSSHIT REomide . 176, ?56?% Wéﬁ’hé?e pr epar ed

usi ng 5-—echl-orothi nphnnn 2-sul PI\LL Lsol euci ne net hy'

ester|and 5- bromot hi ophene- 2[E¥aPPI8AG3 i sol euci ne

met hy pe&@lh&fvn{sfuhoﬁbﬁﬂfet 2) wi *AC-CXEYIH Fégnesi um

br om He—penty-ragresi-um br nrr@ﬂé pheny| maghesi um

br oni 5 all gnesi um br ple 164 h gnesi um

br oni d’ge“y ‘¥’6g’??é‘ﬁ § magnes 46?\‘16@@4&1‘)0# '

i Sopr nnacn um-brom dp nﬂnanl Q\d_mannp 51 UM

br oni e‘ﬁ 1-meth E pr openy! (EE&mBSil&m br om de,

3- but EHYIMAsH wrion de, 1 3;7) SpiMyDnbdhesi um
E\ample 166 Example 173

ethylmagnesium bromide

352.63 (M-H), 1.39
min

395.49 (M-H), 1.45
min

4-chlorophenylmagnesium bromide

Example 167
516.49 (M-H), 1.62
min

isopropenylmagnesium bromide

Example 168
376.60 (M-H), 1.51
min

Example 174
421.29 (M-H), 1.39
min

bromide

404.61 (M-H), 1.65
min

L Example 169
4-anisylmagnesium bromide "1508.59 (M-H), 1.45
min
1-methyl-1-propenylmagnesium Example 170 Example 175

447.46 (M-H), 1.52
min

3-butenylmagnesium bromide

Example 171
404.64 (M-H), 1.54
min

Example 176
447,25 (M-H), 1.26
min

1-naphthylmagnesium bromide

Example 172
548.56 (M-H), 1.64
min
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brom de, 1-naphthyl magnesi um brom de follow ng the
procedure outlined in exanple 162. 5 RMBrX = dX =

Br

Exanpl e 162 et hyl magnesi um brom de324.58 (M H),

1.19 mn Exanple 163 pentyl magnesi um br on de436. 69

(MH),

1.79 m n Exanple 164 phenyl magnesi um

brom de448.60 (MH), 1.50 mn Exanple 165

Al 'l yl magnesi um brom de376.58 (MH), 1.44 m n Exanple
166Exanpl e 173 et hyl nmagnesi um bronm de352. 63 (M H),
1.39395.49 (MH), 1.45 m nnExantpladpl e 167

4- chl or 0@@ﬂydrmﬂeqlgwmxp&g&klggﬁ%ﬁnégtt(:%h@é 2%ufi namxlae.

Exanpl e 168Exanpl e
brom de376. 60 (MH), 1.51421.29 (MH),

1.45 mn 1-nethyl-I|-propenyl magnesi u
170Exanpl e 175 brom de404. 6 M H) ,
1.52 m nm n Exanpl e 171Exappl e\ 176

10

15

20

I Sopr nesi um

1.39 mnmn

1165447)46 (M H),

NH

cl ] s

// \\ HO
o 0
A, Part 1

To a suspension of 1-amino-1-cyclohexane carboxylic acid (5 g, 35

mmol) and THF (100 mL) was added borane dimethy! sulfide (50 mL, 2M in THF) at
0 °C. The cold bath was allowed to expire and the reaction was stirred at 25°C

overnight. NaOH (3M, 100 mL) was added and the mixture was stirred for 4 h, The

reaction mixture was saturated with K2C03 and extracted with Et,0 (2 x 100 'mL)

- The combined organics were washed thh brine (100 mL) and dned over MgSOy to

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
using'the amino alqohols of 1-amino-1-cyclohexane carboxylic acid, 2-amino-2-
norbomane carboxylic acid, D,L-1-aminoindane-1-carboxylic acid, and 2-
a.minoindane?z-carboxylic acid hydrochloride with 5-chlrorothiophene-2-sulfonyl
chloride and 5-bromothiophene-2-sulfonyl chloride following the procedure outlined

for E.\';amp.le 177.

Q‘, BH]THF Aol °~‘§ Q,OH
HoN OH y __U .
A H
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3- but enyl magnesi um br om de404. 64 (MH), 1.54447.25

(MH, 1.26 minmn Exanple 172 1-napht hyl magnesi um

brom de548.56 (MH), 1.64 min o0,0 Ir" ClL H2 O Et3N,

CH2CN Table 15 (LCVs Data: Mol ecul ar ion and

retention tinme 51 Exanple 177

5- Chl or o- N-[ 1- (hydr oxynet hyl ) cycl ohexyl ] t hi ophene- 2-su

| fonanmide A HO A Partl To a suspension of

1-am no-1-cycl ohexane carboxylic acid (5 35 5 mol)

and THE (100Tnily 16HsCYEReg: ?lmﬂldpww&@ew'mé (50

nL, VT THinghcd? |- 1he coldxhagh Was prToweg der
expi U IR R L T TSl 69 Al ZSUE@¥Reneont - . |
Nao*{ i@@? &88 'h vas aﬂ;cmn@ (M), To¥ ki B5¥8S (M-H), 1.02 min
stir hand CErbol EE

C 2 O noth “é.'rl'\glé'l RUT T VeS| Exah e aB£d
Wi th %g&% and extract 24 2,04 nJiQ%sSﬁ; (M-ﬁ)ljg.oe min
COIIL aern Si- gg;&gymubl E‘{Ja obrTTe (LUU L) an
dri Eéjc pver E/@g@f é@ﬂus 98¥mif
B’d!&hc ac§

t he
desi 15 %lhd e a1
)%fn ?Hét X n,?lﬁlz,g(?d

A GRIT8S
was HJ %7/ | RN G FD), 1.08 min
co uunuo \E)Kdllpl es 177185, —tabfre 10)

prepared
15 using the am no al cohols of 1-am no- I-cycl ohexane

car boxyl i CThadolbwir- campnde(Enmpb&sriamé%éTnbb)d?) ere geitepsized

ai no Mgl SORAFRd 7P BO A5 g PR Eicphene 2-slfory

USI
am noin ori

5- £hl soleatityl oph ety Qntgmetﬁlmng/rbmld@m pxrop;d@ag;ndum chloride, and

5- br Ogmrﬂéggp %roﬁuﬁ#‘i‘otl&\%x%thgﬂ oggd}ggthﬁleh@WeQQnﬁlgﬁw The

proce e out
resulting ml\tures 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-MgX 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
min

Example 191
356.15 (M-H), 1.02
min

n-propylmagnesium
chloride

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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20 BH3-THF () Ar-SO2C H2N 52 Table 16 (LCMS Dat a:
Mol ecul ar ion and retention tine) Amno acidX = O X =
Br 1-am no-1-cycl ohexane carboxyli cExanpl e 177Exanpl e
181 acid308.14 (MH, 1.00 mn353.99 (MH, 1.02 nmin
2- am no- 2- nor bor nane car boxyl i cExanpl e 178Exanpl e 182
aci d320.13 (MH, 1.04 mn366.03 (MH), 1.06 mn
D, L- 1- am noi ndane-|1 -carboxylicExanple 179 aci d342.12
(MH, 1. 0% m n 2-ani ngi ndane- 2- car bo%l i ¢ aci dExanpl e
180Exanpl e [ 1BRIERNERYC digsterqomey of Exapplej3h y88pmraredasipllows.
1.08 min The fdalakgwi ng conpounds (Exanpl es 184- 195,
Tabl e 17) were .synthesi zed ing . . : R
5- chl or ot hi opheﬁ?é’z{gsgls?llﬂ?ﬁﬂ#ﬁ?ﬁeéndé? Fraie faer F. Roux, et. Al
5- ?Lolrmrhmm m!€9425f‘»56!g)‘,6514d-5350) c&ltﬂcﬁygﬂo&eded %FﬁPcingz (13.17 g, 48
methyl magnesi u r e, . n-propyl magnesi um chl ori de
o R SRR e H B hAEG i e e e 0 . I DT Sl bah was
g_ut | i raflowédom espiral &eli&z&tiongéﬁﬁed £1@54 dVieRERHATTRE WaBBorfas

i ast re.isolat m - preparative .
P rCLETE] B AieB RGP in B0 ISP A oh s 28 i s, the
155. l1¢yeTabdreseparatel eddShOaduaous Mykesithddd wigetdyldcetate (3 x 75 mL).

bR AU T8 GRS A€ 0
meldne s (G ofithe desiedrkeledexanpl e 185Exanpl e 191 310. 44

(MH), o. 9%356.%% (MH), 1.02 nminnin Exanpl e

186Exanpl e 192 338 47 (M 1-1), 1.06384.17 (MH), 1.13

n- pr opyl magnesi Tmakohniom oftht kmdnd éfenapanl €8 4 Y ibvae@H €2 0093L) 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 ethy]
15 acetate (100 mL) and washed with water (2 x 50 mL). The crude ﬁ:roduct was
. subjected to a Biotage™ eluting with 5 to 15 % EtOAc/hexane to give 4.12 g (49 %)
of the desired al'cohol.
~ C. Part3
A solution of alcohol from part 2 (4.12 g, 16 mmol), CH,Cl; (75 mL),
20 and TFA (15 mL) was stirrec_i,{at 25°C for 15 min. The reaction was quenched with a
solution of NaOH (15 m'L IM) 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

g (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 alcohol (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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338.45 (MH), 1.12384.24 (MH), 1.18 m nm n Exanpl e
188Exanpl e 194 336.10 (MH), 1.2382.00 (MH), 1.2

al I yl magnesi um brom dem n m n Exanpl e 189Exanpl e 195
336.10 (MH), 1.24382.00 (MH), 1.25 Pinmn 53 The

pure synthetic diastereonmer of Exanple 189 was

prepared as follows, A Part |I To a -78 C solution of
the Weinreb am de (see: F. Roux, et. A, Tetrahedron,
1994, 50 (18), 5345-5360) of BOC-protected isol eucine
(13. 1Bli@ and the s8véntohs remasedad dvel 16 Igy(hweat) €t propProatcgelhe

(90 IMin THF) . The col d ba Qutlined for
expi PPGHE Hes PR Ol (g IR R PR ch utiaed
rreactexamiplea89. quenched by the addition of cold ag. HC
(150 m., IM. After 30 mn of stirring, the Ilayers

wer e separated and the aqueous | ayer extracted with
ethyl acetate (3 x 75 nlL). ExRmglec®fbi ned organi cs were

dri ed r n e _s3l,V el j Bridvhene-2-
10 o TBuRs MR RE N ab T B Rt RV kG hickh

sol ution of the ketone fronsyfansmide(8.4 g) in MeOH

(200 n.) was added NaBH4 (1.5 g, 39.6 mmol) as a

solid. The reaction was stirred at R5C for 5 h at

which time the solvent was renoved {(nh vaguo. The

resi due was di ssolved in ethyl 15 ac t'e (100 mL) and
washed with water (2 x 50 nlL). The crugde product was

subj ected to a Bi ot'agm ng with 5togds %
.Et CAc/ hexane to give 4. g {49 % N
al cohol. C. Part 3 A'Sol fj f _at cohol

2 (7

esired
rompart 2

(4.12 g, 16 mmoli), CH2d Sﬁ), 20 8nd TFA (15

m) was stirred at 25C for 15 40y, The reaction was

quenched with a solution of OH (15 nib,, 1M and

then basified to pH 12 with NaOH pellets. The

resulting Boh0td srlutivasf &xchioadtieniend-2-bul fora Gouginal £77H0ms, 2.6

ml%)’ ?nnrrgol,t sgg E:(\;é)mp eia p&qurfsqw) tSTHF (5 mL) was added TMS-CF3 (5 mL,
0.5M in THF). The resulting mixture was treated with TBAF (250 L, 1M in THF).

The cold bath was removed and the reaction was stirred at 25°C ovemight. The
reaction was quenched with HCI (25 mL, 2M) and the resulting solution was extracted
with ethyl acetate (3 x {5 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 exémple 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-2-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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were washed with water (25 nmL), brine (25 nL), and
dried over MgSO4 to give 2.44 g (97 %9 of the desired
am no al cohol, which was carried on to part 4 wthout
further 25 purification. D. Part 4 The am no al coho
was sul fonylated as in exanple 89. The pure synthetic
di astereoner of Exanple 193 was obtai ned as foll ows:
To a solution of the BOC-am no honoal |yl al cohol (1.1
g, 4.27 mmol, 30 see part 1-2 of exanple 188) in
absol ute EtCH (50 mJe (a3 addegPd/ C (1%9. The
flask was pl aced, arﬁﬁ“ﬁﬁﬁr pfen
AL

(bal I oon) and sti 25C. FO||0MA pn@4et|on of
the reaction (2h), the mxture was filtered through a
pad of 54 Celite and the solvent was renoved to give
1.16 g (quaﬁ'f%b“tﬁs W%D@WIM@ﬂalaogm aﬂitdereteB@@ingJp
was renoved and—tte aﬁy XDUIluny aLcU*pCf the
protocol . out lfTTed—fot xatpte—1g F '"“ple 96
5- Chl or o- N-[ ( $, 1: (2, 2"%5‘ |,§§F 1hydr ox
yethyl)butyllt ?6% g%§5g¥mnuefona 8 8@& ;?g NH OH To
a 0 C sol uti orof—5=—chtorothi upuc & Saapa

i sol euci nal ( 7ZGnethylalignBgneti@mnmol §$ﬁ§%é%gP 118,
parts 1 &2) irchivie(5 ni) was addb (2§ p_,
0.5Min Tl"Y) IIICICS‘UIL;IIQ ligyme ras—treated-w t h

TBAF (250 p1, IMin THY). The cold bath was renoved
ahd the reaction was stirrBchngile 28& over ni ght. The

aoul 1 ne e LS froar g b ens >

(3 x 15 nmL). The conbi ned culfamimidextracts were washed
with 15 water (25 nL) and brine (25 nL) then dried
over MgSO4. The residue was submitted i@ RP-HPLC (see
-exanpl e 155 for procedure) to give 74-fry of the
desired product (nmz =3 64.0 (MH),|] rt = 1.23 rin).
The foll ow ng conmpounds (Exanples 1 198, Table 18)

wer e synt hesi zed
”XC;:X\\

47%\ 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 Et;N (10 mL) and S-chlorothiophene-2-sulfonyl chloride (16 g, 72
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usi ng 1-am no-|-cycl ohexane carboxylic acid and
5-chl or ot hi ophene- 2-sul fonyl 20 chloride with

al I yl magnesi um brom de and 2-net hyl allyl magnesi um
chloride follow ng the four step procedure outli-ned
for exanples 177 (parts 1&2), 118 (part 2), and 119
respectively. 55 1 Cl Table 18 (LCVS Data: Mol ecul ar
ion and retention tine) R—Ngx Exanple 197
aIIylnagne5|un1bron1de348 10 (M H),

2- metRYPER) VhwsaTies Maniie wahloavaIm g &1?50? .%%@&d gypmight. The
gM&]'?donanaﬁmestEN aeﬁﬁgﬁ&le@ aﬂ@tﬁﬁemammg aqueou? sorl]utzon Idlluted with 1IN
or o yar.ox Y SLOTNEXY,

] t hi oaﬂh@ﬁg 11*22 g%rlf%%fﬁﬁ'a@ eyas f?}‘ef-‘\% PEFedP Ry Vaéef%% E*FF%L‘*“‘”

t()f 4- tb)gﬂreQdesrrﬂh%Mégdsy&Whﬂe z&é%@ﬁ,_ imungga)gs)l(mo%\bﬁﬂyk | by
wat er an ney nicke

%O ;%'LSWR%ZEA@%@% m xture was hydrogenated at

about 3 atgn at pP2to 80 C for 36 h in a hydrogen bonb.

The reaction xture wa hrou and

reduced in vomﬁ-f’rﬁ s't’scge[}i%ﬁ% Sg’ge{fgcqfﬁ gﬁ"g? ﬁ)'g(éne

(100 tyldyoxpereichelddycinEl{E2 ¢, 83.8H trintol) pait X} imra&hy&&&s Gei5|ved added

to 0 C a ted . wit 10 and ., .

52 i BBt b et ) 4 sy £ L BlePao i 0°C Fhesuling

Nl esxturd hes sieedtat 259C vas tal weeked. The reation mixitrowabenched

and stir gﬁg(ﬂ er quﬁat“% %an%éa @%29@0@ fh EE‘ISD-NW\% e‘rangved and the

r emov &l on di'f'u
W t h pecipaae whﬂalled’fbﬂe washgd Ivith wgtepdcemmpmg asmalivesount of diethyl

;?Llee%%esj&gé\%?g 10 w'egxhw cﬁld ag\%j d 188 %d%ct?%g,ek%gg@o% purity
two sbePBEID,(r26B3Pa(MElY, HﬁiLC retention txme —O 64 min).
15
Example 199
5-Chloro-N-[(S)-2-hydroxy-1-(4-methoxycyclohexyl)ethyl]thiophene-2-

sulfonamide

\ lNH
CI/Q\S\/ N
0//\0
20 A, Partl
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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5 ELSD, mz= 352 (M1)). B. Part 2 To a suspension of
(S)-N(5-d -thiophene-2-sul fonyl)-4-

hydr oxycycl ohexyl gl ycine (12 g, 33.99 nmol, part 1) in
anhydrous THE was added borane-THF (110 ni, | Min

THF, 110 mmol es) dropwi se at 0OC. The resulting 10

m xture was stirred at 25C over the weekend. The
reaction m xture was quenched vvith HCI (75 nm, 1 M

at 0 C and stirred at 25C for | gﬁﬁs rem)ved%d
the OpiieBmpltinedyieys EWP@&%“LXA%H PHteppRedjour benzene
( contyas BIoRY d@stBle@{uhdenn@ioBihefd préisere Rya fin@Vbl@mg of BOWIL. Fresh

dried to give a white solid as the_ desired pro
g, 7894 zeegél&%lﬂaram*; 2- "@VG‘ENWPW%L”‘S%W% ﬂéﬁﬁ ﬁcﬁ-ﬁﬁ(ﬁeve
r et engpefod wgﬁeﬁe'a%&ffhgtdabdue ‘Jé ﬂéﬁﬁiﬂﬁﬁd&;eﬂv&@n diethyl ether and sat.

7 %@W RGP 4 A PR e o I Py P har i VPR the

5- chl @din¥d [ektRctsAvdiy ﬁhﬁ@b@#eﬂMéS’& The crude product was purified by

g?/dg.ox S Ohexgg%ﬁit h‘%‘gg&ﬁ%8§ggﬂe€lzzassaylle ulft cr)ngg'g th(e%é

2, 2- ohcauamhewmgmaer@((ob/xwzﬂs@avxmml ), and TsOH H20
(72 nmg, 5 g i n anhydrous benzene (120 nl)
was reflu Fter one hour, benzene was slowy
dicstilled underro a0 s¢iboni of (me-@somlopbena-zﬁsurfmmmmn@-
of 10

O o e Pup e e ARt el L8R b g @

oper aiLpwaymided Eﬂe eoaty, 2hineoly. k¢ detdtingasacpar wastsiioedsad 0°C for 10
0ot Vet 0\ S SAa  gEb,1 Raesd g
and t fibvwed ndivaredtoestC arct sirredefoe 1 81h.i Tee saﬂvmt whhS@o vedTind acetic
, t
L195,80 B 0 LR TR T T 0 P iens
aC et oﬁ¢lt&bem(§reﬁ’13vg of B2 Wetic 2600 ¥ vamig ﬁ@semc(m; )Ub_]ECEd to column -
Fg)rt Z%Eégalgra s%lpcalﬁ%l e‘?v.nl (vxth MegH‘CIizC& 43.10) to give 303 mg (86

ene- onam

hydr o%yoflmledhmegilpyodmo acetonl de (379 ng, 1 mMmol) in
THE (7 nL ,
ol ) TheRaSITU ertpegigs (R AP B il (e prggared

20  using (S)-2-(5-Cl thlophenesulfonamdo) -2- (4 hydroxycylohexyl)-N,0-acetonide
(from Example 199, part 1) with iodomethane, 1-bromopropane, allyl bromide, benzyl
bromide, 2-picolyl chloride hydrochloride and 3-picolyl chloride hydrochloride as

outlined in Example 199.

oH ™ oR OR

—— —— —e P
“ ” 9\ /0 (\)\ '/o

OH

~N S7 S N
25 ) ° c"d )(-0 Cl’i\j )Vo Cl s\\ He
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mn at which tinme iodonethane (311 L, 5 nmol) was
added. The reaction was allowed to warmto 25C and
stirred for 18 h. The solvent was renoved and acetic
15 acid (80% 15 mL) was added. 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 chromat ography on silica geI eluting with

MeOH CH2Cl 2 (3:10) i ve ,303 % of the
desired prodU@ble 1?NI=.'CP%II?”6W hfgleg%ﬁwaﬁa% ‘f‘E&%ﬂ?pﬂ”é?
199-202B, Table 19) were prepared. 20 using
(S)'Z'(5'C| -t hi O')thPQ\BKD_nHm do)-2-(4- h\/r‘lrnvy y| ohexy
1) -NO-acet oni de (ofdglnghgpéanpl e [Bgmp er? 1% Wit h
i odonet hane, 1-biomopropane, al 3721 m’&gnzyl
bromi de, 2-pi col \ I1 qu&%pq@e hydr%’@mp@r%oae and

3-picolyl chlori hydrachl or | da%6,¢@<wp9m n
Exanpl e 199. OH zgn OHieOR OR BBX VB
Dat a3: Mol ecul ar i o)grl?égnd ® et ent | 3. Q(Mnlé)s 119”53*“

i odorret haneExanpli ¢ 1( M Hpxamp
1- br onopr opaneExanp erl}lzglgozr%g@%% o) MM(M -, dn?lm‘ al ly!

br om deExanpl e 20Q%. | LEgamnig 7rpz}f}enzyl
br om deExanpl e 2(% égo ! %%d@hﬂc 429 HMhHR O 37 BH) |

chl ori de HO Examl.e.; 1420 14 VEMMPIO203Bi n 31 pi col yI
chl ori de HC Exarrpl32p]§c%§ﬂ%%}g%ﬂ@ O(MyHE Prdi7ppin

Example 203

5 N-[1—Acetyl-4-(hyd|'oxymethyl)piperidin-4-yl]-5-chlorothiophene-z-sulfonamide.

A, NIl -Boc-4-(Carboxylic acid)piperidin-4-yl]-S-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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Exanpl e 203 5

N-[ 1- Acetyl - 4- (hydr oxynet hyl ) pi peri di n-4-yl]-5-chl orot
hi ophene- 2- sul fonam de. a A N[ 1-Boc-4-(Carboxylic
aci d) pi peridi n-4-yl]-5-chl orot hi ophene- sul fonanm de 10
Triethylam ne (2.28 nL, 1.66g, 16.45 mmol) was added
to a slurry of 1-Boc-4- am nopi peridi ne-4-carboxylic
acid (2.68g, 10.973 mmole) in acetonitrile:water

1:1),(4Q. nl) at 25C. The urry beca e
Lo’ g1 T hacfibn ficivenshed st GFvad G i Chytfa o0 L) and
S lb;” rige v&16 11|ST|HCQ lotd M%_Whﬁ”@f@%dwlaﬁéﬁ Wi wéshdlamwxﬂf WREr dn@ saturated
0 ai ol U ur e S COool-e o :
5~ chl it W&i)ﬁ% @féﬁ@h@md femeasr?taeﬂtoeze@%on (2.1g). The

12. O7crﬂmh}.teﬂ\ﬂ3vaaﬁﬂﬁ“dd 69 colurhn c}dbrﬁﬂw\g@;ﬁ\yaﬁxc& g&la30td 400 mesh,

et m 58 6 8 el i ey wlndie i1 MEBE FRcn

t ak enfurnidh®-( 9Bdac- Gfl%ﬁb‘bilyl(&HBﬁ)ﬂ)penﬂlxd+4€}&}t-iadﬂdir’o'&ltophmat-éutfmanﬁde

was apout..90% 59 done. .The ti,0n.wa : e
addi tf"s‘oan"v}(lal Wa)tré‘rO S(%’gd H_?g 2%&2’&@“@ §B“§t‘5q’tt dfI Q%C@X .
cold IN H®. (1ON-i:-Boc-FHieydmicgasthid)plpaydin-dwdss-ces bbbt pldned2-
wat er and sat usdfopgmiddlaCl . It was dried over MgSO4,

fi0tered, and concentrated to a yellow oil (2.1g). The
crude materi al lmrqmammwdmyu:m rabyl 1 Bémonel) wagradpdtydropise

o By SRS &8 RS R £ e B A 35

f ur ni stionsthidphBee2- Aﬂlbummmdngl 2.82 mmol) in anhydrous tetrahydrofuran (15

aCi d) \z\—;(%fdefehleg&”%? :-hné gisgarifg\;fﬂl) Qf%x%; E:! tgeggrh?gg;gﬁk/gdiﬂm g%:uenct:ed

S iLoES tic.aci@ in ethano er solvent evaporation, the
1%820&;‘{9%%9? @E&J&gl ?1 hé%&a%‘pw %heg Rhef &Piv%%d

" ne-2 onam% ane E (a i‘@ lg

11. 86 19¥dfaHGlasTheddgsdicdmopwhsshied oves Mg$@4,rﬁltnreétan®®n®rttr@ted to

a sol Uf)tja%rh c?&de'}"i{lojtr ?Pg 1%2 (ﬁ@ERx‘aﬁﬁJohlﬁct was %urlﬁe ycolumn

aci d)prperidin hl or ot ene- onam de

( 1. 29 chrgrr@@grmmr )tlhczmelai‘ﬂ@y@n@mh teblmrtasltamvgoﬂﬂnrla}ﬁtpf@ -hexane and
[

oty it FRELY B AE R R et DR npperidin -1

m. of 5m%@tbtepheoeﬁﬁuldonamnmeasmbrlessAﬂ (%?9&;@3 ¥&htMass Spectrum

evapory aisi ogbg(tm y. Cr ude product was dissolved in ethyl

acetate and washéd with IMHCI, water and 10% NaHCOB.

The organi € |Idgé1ﬁﬂxﬂa@yamhéldplw@m Ay BDshloforiaphpras-gifpnamide

concentrated HelS¥btain a crude yellow oil (1.1g). The

crdde product was purified by col um
4N HCI (5mL) was added to a stirred solution of N-[1-Boc-4-

(hydroxymethyl) plpendm 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 diethyl
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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chr omat ogr aphy, silica gel 230-400 nesh, eluent:
starting with 1:3 Et OAc- hexane and 20 ending with 1:1
Et QAc- hexane to afford

N-[ 1- Boc- 4- (hydr oxynet hyl ) pi peridin-4-yl]-

5- chl or ot hi ophene- 2-sul fonam de as a col orl ess oil
(0.799, 68.2%. Mass Spectrum (-ESI): 409 (MH'. C
N- [ 4- ( Hydr oxynet hyl ) pi peri di n-4-yl]-5-chl or ot hi ophene-

2-sul fonanm de HA Salt 254 A
stirred s& ulilbiceyl- ‘N(WQWBHEE m@ﬁjﬁﬁ%&gﬁé}ﬁgﬁﬁghéggﬁ
di n-4-yl]-5- ssP8metehi ophene- 2- sul f onani de 5 (0. 7g
mol ) -~ i n Et QAgyl Edloride)(0.1Th @ 856 hutol)ovas wade dadrppoviged tnafﬂasa

ti 0 | | eridin-
A1t osSsier it Mo Lid P e e o, s B Rl RAC e
i ndi caesicRbrot ihivphemetiutfonanads (fovAgl @6 emmphn §BpGlefymL) and

anﬁ)s ;ﬁ%ﬁl}ﬁ?qﬂfl%? ddl ’f‘ﬁ’r Olu rﬁmoi)'fﬂx sgluvt\('oé u/agél{%w&flto wakhey 2516

pr eciqakeinihe(10as Anodiqed was taken aiil gLAY 1 EtDhe- h@gngg 11511qﬂ5d that
to obtai.n N .- 1

chl orrs@oﬂprbaﬁ%?%épée}{e ] \X%gg%g% &}ggﬁzgflz @b Hﬂf} a%ct ils e rgarﬂm\l}c ayerowas
sol i dwa(s@ed4=\81t}g1N HO! (B%mL) Magsatedgeesup uﬁﬁ@QEgo)mL)saﬂ facl 5
N-NF H) ',E\l‘f)e& ? orﬁa‘?'% ?r avsa)s/ rdT%et-%oveS MFSp%.I,r Iﬁlterer:]d_ ar_ld concentrated to ot:;am a
chl or atdd @phighengdd- Ttsuhfd@maqﬁuae\am@tfyp by ﬁ?lﬁF‘Pd‘E’o(‘BtofBa@ y,
1.894 < 0 c’iﬁe ane Salehdihwith 1:1
n Q_ﬁ@m%el)(?%) @%QE%lugﬁt gXH1§°e\v1(}151 FEDAA@Sex@ne &dletidihg®

“C sol ution of

N- [ 4- EfDAtetmxyeao Ao Y- lrie‘MeéMl A-(hyg raay ety s PRI RG-S

t hi f l| oo
( 5I gﬁgﬁ%ﬁég ?éﬂeeﬁ:mm nds s}Qec@élr B gl 78. 5%

18 T
s0b ut Mass Spastran [ﬁ@é}jﬁ}dl\q\ﬁ#)m wl f@@ @\r,gnﬁ?grﬂlgzc? %glﬁf H,0:
An al 1-qupio. ‘ﬁ?? Thakomanduld@, 6162 HEs @dcnExAne) -

i ndi cated thaf™ teaction was corrpl ete. It was dil uted
with CH2C12 (10 nL) and the organic | ayer was washed
with INHA (50 nL), saturated a%lig Qus NaHCO3 (50 nl)
and Nad (50 10 nL). The or yer was dried over

MSO4, filtered, and concentr Y- ide.
or) ( 1SN d B et ALt R 17 e Flsfiham
chromat ogr aphy, silica gel 230-400 nesh el uent:

starting with 1:4 Et OAc- hexane ,and ending with 1:1

Et OAc- hexane to afford ' )

N-[ 1- Acetyl - 4- (hydroxynet hyl ) -pi deri din-4-yl]-5-

chl or ot hi ophene- 2- sul f onam de 'l owi sh col or oil

(62 ng, 28.9%. 15 Mass Spectruggcﬁ ESl); 353 (MHH) +.

Anal . Calc'd for Cl2H17C szﬁzﬁb 62 H20. _

ci
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 diethy! ether (200 mL).

When the dropwise addition was completed, the reaction mixture was cooled to
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C, 37.29; H 5.70; N, 7.26. Found: C, 37.62; H, 5.36;
N, 7.31. Exanple 204

5-Chl oro-N-[ (1S, 2S) - 1- (hydr oxynet hyl ) - 2- net hyl butyl | - 2
-furansul fonamde. HN | OH S\ O 0018 C 20 A
2-Chlorofuran. 1.6 M nBuLi (15.37 g, 150 niL, 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) . —70vhen et 2R s § sflgt‘gd nlds ﬂ%kfc\ﬁﬁé;ra%gan t(%{ %dg zti o1 was

react4don m xture was coo
t enp&i95¢ AYE 18 mipppd ﬁhéﬁﬁf@fefﬂrﬁ@’ﬁa/@hmbaﬂmtddamese(atwvesgfc The

0. 21refmlo)1 nYiRGire skd@p: ALe6 O I ggéé@gclan%mSm\fas ﬁ‘lterllJ fvérmed to

gi:gé aII vvedtorlse above - feac
m xt Y&pvithicevater and pewgralized Tith 2r5éﬁbydrmhlmxt1dr'&1e

was pHaeds wﬂ@é fé@&jrafe@ an@ 51@ wal?e)f %QE ¥& G5l wﬁ]ﬁd@@%%&xeﬁagﬁ)o

hydrochl oric acid,

neut r
wer e @L Bgf’ 8 ”%@e%’ﬂéthﬁapwespmﬁaséﬁd prase el atsv\hutxcem of
Wi t INEHE@DIBD netyad ofdeQPith Whtr (sTRE &Qi'ﬁ?fep‘%%r%@d%he diethy!
et her hasg g}é once Wlt a solution
Hciﬂééo "8 ﬁﬁ.‘ﬁéﬁ%ﬁ a {fPetiendfiag erlums andthe pradhebt ees collected at
over78|\1§8®lt: tonbenxdE-ehlhwﬁJra@Fm&old’x\ﬁﬁ o?l?@ b 9;7% oh, f‘H NMR
ro col utm an e product
cdgl I@gflse(g’d %S%PZFggﬁé%d»tw)oﬁ%ﬁdnl QDcéh?Hddol‘P@r an as a
col orl ess.oi | S(Cgﬁ)oeru%n AdulBn&hjoridd NWVR 10 ( DMEO- d6,

400MHz) S 7.34 (d. 1H) . 6.38 (d"T H); 6.21 (d, 1H).
B. 5-Chl orofuP%?fpﬁorgweF‘Blﬁ?‘P“%H‘bﬂgdélWas@hwmdded portionwise

pent @ahioay fodl@ing#ve? $nin Qt A9¢ 10 @}%r))su\{\@ﬁc gglgi ?5% 8g2%2 ?:rr{l., 0.487

portio caution, foam ng) over
chl 'P%‘g Eﬂ‘f ‘gﬁffgula% $Pliting vepg stiroen ag257C for01 Ozmm Thml 3-chiergfuran
¥r5hhe 2esyl 0.1 047 Sl@l)lﬂals ?déﬁe\dgrgor&tﬁohfoqu@ﬁ%Qgtlﬁgﬁm}lgusg%dﬂgn was
e
- diafh G G Ao G g ESR ik ameicrsimg ant ros o he
heatreattibo nid @efvars tHenQJohred léh!o"i@: B kehedulinE stS@rmoﬂ Sas extracted
occurned and sybsi d.ﬁ\
Wil 2Cl1 (250 mL). The orgamc 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-[(18,28)-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 2 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 1N HCI (2x50 m'L),
30 saturated aqueous NaCl (50 mL). The organic layer was dried over MgSOq, filtered,
, and concentrated to obtain a crude black oil (2.69 8). The crude product was purified

by column chromatography, silica gel 230 to 400 mesh, eluent: starting with 1:4
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reaction m xture was then poured onto ice and the
resul ting suspensi on was extracted wth CH2Cl2 (250
nm.). The organic was filtered through a pad of celite,
washed with brine (70 nL) and dried over MgSO4. The
sol vent was renoved in vacuo to provide 20

5-chl or of uran- 2-sul fonyl chl oFi de as a bl ack oi

(14 19, 36 02 9. 'H-NNR (DVMBO- d6, 400MHz) S 7.05 (d,

s 23? ‘iﬁis&'? 6,99.%1 ipg v bgﬁ@&@ EB“{C)}? pfogd 5-chloro-N-{(18,25-1-

fur aﬂ@ddoﬁ.prﬂ&h?l)ib-m&ﬁ}y(ﬁubﬁrbﬁlmnaﬂfoﬂa{mdﬂ ésmymomhbmnvfdte solid

(3.376 9 n) .as
T R\ by e el Sp i L e

L- i sGholudINg,S: ¢,U2%G; H1R79K, mw)omnmccmmm 615, W4 77.
and triethylamne (2.69 nL, 19.38 mmol). The solution
was allowed to warmto 25C overnight (19 h). An

al i quot was taken and TLC (1:1 Et OAc- hexane)

indi cated that reaction wagygaprhese. It was diluted
wth CH2CI2 (100 nL) and the organic |ayer was washed
wi th PN (HS-2-82%50 - (AldroxBRethdjhekA]-S-dhlarp B etispdaciul (o dmide .
m.). The organic |ayer was dried over MOBSO4, filtered,
and concentrated to obtain a crude black oil (2.69 Q).
The crude product was purifie by col um

chromat ography, silica gel 230 to 400 nesh, el uent:
starting with 1:4 62 Et OAc- hexaye d ending with 1:1
Et OAc- hexane to afford 5-chloroiN-J(1S, 2S-1-
(hydroxynet hyl ) - 2-nmet hyl butyl]-2Ffuransul fonam de as
an anor phous white solid (0.98.4, 26. 92 % . Mass
Spectrum (-ESI): 280 (MH) Anal 7 "d for

Cl0H16C N2O4AS: C, 42.63; H, é?mg‘lz\ON 4 97. Found: C,

42.34; H, 5.65; N, 4.77.'5 l'e 205 .
N-[(1'S)-2-Butyl-I-(hydroxyne}fhyl)hexyl]-5-chl or o- 2- t'hi
ophenesul fonam de . ci 10 A

(4R) - 4- Benzyl -3-[ (E) - 2- heptenoyl]-l 3- oxazol i di n- 2- one
T et hyl ami.ne (4R)8Fpnzv3:-[15- Hmte)lobé]ﬂw-pxazﬁﬁmr}fonacet yl

::nhln?rlt gea( 67352}]@1&1&?1@% {%‘%& H\é\ﬁ;@ %?cgﬁgxeﬂ %@%‘% 2lokide (6.05
46. 81mhydsl. bﬁ) minol) T {dgied diopwiseTtiemis} tarar-J8aspluion of gﬂe@f«notc

i 78C {84 (6 ﬁ %@1 nme)tln?ﬁl-‘ KeRhBC e WhyvR s%&@%#@‘brﬁs min

stem 'was stirred at this tenmperature for 1 h
| n a sdpherareplagadagin a GC senling pysigmoft was stirred at this temperature for 1 h.

\f\*/}ié ’%g & J%gﬁt{%'tr_a%%é\é@dn 'Rrk@)“@ bé%ﬁﬁ@xa&ohd‘ﬂrﬁmg )%8 299 lup.81
addedmarobpwi#sseoled er— -78°C and nBuL1 (1.6M, 46.8 mmo!) was added dropmse 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 H,0 (20 mL). It was diluted with ethyl acetate (200 mL) and
the organic layer was separated. The organic layer was dried over MgSOq, filtered,
and concentrated to obtain a crude yellow oil (13.69 g). The crude product was

purified by column chromatography, silica gel 230 to 400 mesh, eluent: 1:4 EtOAc-
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O mn. The colorless solution was stirred at this
tenperature for 45 mn and transferred via cannula to
a -78C solution of the ester. The yellow sh slurry was
warmed to 25C overnight (19 h), An aliquot was taken
and TLC (1:1 Et CAc-hexane) 20 indicated that reaction
was conplete. It was cooled to OC and the reaction was
guenched by addition of H2O (20 nmL). It was dil uted

wi th ethyl acet (200 ni)_and the organlc | ayer was
separ§t4g 10 gﬁj AT eaal ayf@ -2hsRtervilaa’ -BxAzplidigygone as 2
filt esopdess oamdz ooz ents)amre dpectabi (GEST).288 (Mdegy.yel | ow
oil (13.69 g). The crude product was purified by

I h 4 sh
cent: 1% BB BT ArE E o Py héprenon T3 kszotidin-
(éfR) 4- benzyl -0Be [(E) 2- heptenoyl ] -1, 3-oxazol i di n- 2- one

?S Eg| ) Co;gg' ?iff ,s_‘?rry 0 pper%fomnge (% xrr{%thyll\s/l.?l 1§e ccpmpq @np32g,

(4R) - :w %é rrmydl} i3- III{FZ(IR}) ml) bntcbcrmetByl bulfiyd Ue pIgneY lcd-sdyht oms

azoI| l.urr e

di rretﬁw I@ e dcrﬁbrrp 1nge gluf”f%g)%ge ?Af gf9%Tgl Wasrpgded

(ED ndc p\'aMOdIQmmhylld streddfford® xﬁtB@hﬂ&Wa@ﬁn@toG&S@)Eh@thk slurry
\gzggécﬁgd ttoo40°6%d g{kg 43:&31@' -3 (Egggxrégtse#\ogf 1%0\azolda%n-é%§e (6g,

st ir r@oBOfromomﬂamdlded\ﬁmbmsmemOrrgmhna sol&Bicn inTHdF (A0adk) at —40°C.

slurr .

Loy ThegPRIoERRSR AR § BB Wemiont o ). Nomrompsceinimie,

e (6974029 4$(§1 mml) W@mdatmbetcbnmsomm oid GRBAE sdl@tiamiof thesblack

A ssol ython \Jap aIEHl% & Qaitt- oadg Angﬁ icred ¥or LCAGRORT 348 Fhe

et warm up over ni
N- Br oftessiae Uﬂmqwd‘@d(wﬂhm?lgﬁoluﬁqn Giatnmbdd)ammuamgleeblonate and 0.5

porti IQBWas?ﬁm{ s 1az:§ﬁuﬁyoéegﬁﬁé)%&gxshg@glup A@?xjém? ilage formed

slurr was afé to warmto
for a a*a@!ﬁei |1TdYﬂ§Iﬁlt8feﬁ Thymother ket Wasrdilwied wWith eoteseraigi(d $0 mL)

a 1 1an%%eUJr AR \\‘Ehts dféd We?%lgﬁj%am&' cgtﬁlrageegﬁétﬁaxﬁmj?)qi -Benzyl-

otaSS|u bi sul fate P ack é urry
g? ent-§RRY &bismee3-butylhe mariopl]-i dtosadobidimedone(as  ghiedesemielid

I't Wa@rJeh)' (%%E%f éghﬁ{;mgsgg%c[rkeygggm% @i hyted with

et hyl "acetat e rgani ¢ was dried over
2/8804 fild er edm)@qwtm&oeﬁbamh&%aymdbéﬂyr 4.3hRRZNMin-2-
3-[(2R)-2-bro I he tano oxazol.i di n-
as a crude seﬁe‘%“q “("Ej Bde %\”@é\é GC.Bpey- %""“R}ﬁé‘@s added
(Sﬁ?e;:t nrdﬂrw:(ses BShih) toébgﬁs CMkJ)IhBion of GiR)-4- benlzyl -3- [(2R) -2- bromo 3-
i do- 3- but t anqy
azol i é?thgeémz%ﬁ]eﬁ %ﬂi‘@ %52%& 8143@%2» a*eacet?ﬁlﬁ&i (5% mL). The
(5. 398gctiod’ “7as ?tﬁreﬂTfBM dag@S\néhﬂiQ@@ waﬁtakamamseu {4%E10AB)hexane)
tanQ.Cg i on of F? 4-henryl - 3-[ (2R) - 2- br ono- 3-
indicated t at reactlon lete. esolvent was removed in vacuo. The
resulting black semi-solid was dissolved in CH,Cl; (200 mL) and quenched with 1N
30  HCI (30 mL). The organic layer was dried over MgSO,, filtered, and concentrated in
vacuo to obtain (4R)-3-[(2S5)-2-azido-3-butylheptanoyl]-4-benzyl-1,3-oxazolidin-2-
one as a crude yellow oil (3.61 g, 99.1 %). Mass Spectrum (-ESI): 385 (M-H)".
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but yl hept anoyl ] -1, 3- oxazol i di n-2-one (4.0g, 9.42 mmol)
in acetonitrile (50 nL). The reaction was stirred for
4 days. An aliquot was taken and TLC (1:4

Et OCAc- hexane) indicated that reacti on was conpl ete.
The sol vent was renoved in vacuo. The resulting bl ack
sem -solid was dissolved in CH2CI 2 (200 nL) and
guenched with IN 30 HCl (30 mL). The organic | ayer was
dried over MpSH, filtered, and concentrated in vacuo
t o obt ai nD. (25)-2-Amino-3-butyl-1-heptanol.

(4R)-3-[(29)- %’oaazsjllg O%LM(YIZT%DS?WMFL )3 @?ﬁ(éﬂ mia wisQfded

azol i di n-2- one as crude OW Oi

% . YS-pBraadn3- blESh?PtaI@ﬂB4-@MZH)L3 ogaqzol[gim 2 -one (3. 6g 9.37

E iS)Z E‘éﬁdﬁﬁrﬂﬁv@e Ql&’d'ovér 26%@& aw reacTQh aés:}legéﬁ Yo $°oc kMg h. The
(2R r@slmnzs@rwz(b&gw@o&ag cqg,qhdyxp @p@gﬁwpqmqﬂ }y@srguenched with HO
zyl - gﬁngrmqtdsﬁédnw% 1@@%(613(3@91@)%@%%(‘1%&) f—i&%gl@t §8 for2h

at 0C aqver The reaction was at ed
18 hlo oiain 87 pREate s [The Hy( wasitprpd sRdshematherd iquer s further

and thed 6vArfaboR m@@d %&%%Qaﬂ% ma&l%%ot(ta’!é( b am% 3-butyl-
masheq]mnth I'N Na

i) O (15 ).
| et StiEptaRyps Qcﬂldeﬁ’?31°8tﬁ”a€1r?3§r738\5$/q) wMiasseSPeFiTHT VES%&SS
sburyi+ws filtered and the nother |iquor was further
dried over MgS™4, filtered, and concentrated in vacuo
to obtain (2S)-2-am no-3-butyl- 1-heptanol as a crude

yel l ow oi £ (1.289s)-7-But{b¥nh dNﬁﬁﬁet a&yumn{ot&ESl ) - 188
10 (MtH) "~ E. Mlbb%}m&orﬁlﬁla)e - daat ’
- (hydr oxynet hyl ) hexyl ) - 5- chloro 2-

tibi ophenesul f an@nlbebthiophanez-Sdifody] eHldHide RN 811 55 hhiol)Rysk added

Ge. o AR Y b tieien 1 hchigo B R el SR e 2-

(4R) a3idp-LAT)yitptanoyl]-4-benzyl-1,3-oxazolidin-one (1.9 g, 10.14 mmol) and

R e s R AR e

nmol )0\ eﬂil’gat @0 hytAnctique Svad takevend TLC (WA B0 Ah&ake) indicated that

B oAl 2 B e 55D B e Sdartetver

conplves evastet! wisINIHCL(R 88D ml)tdnd €6l aqiO6s MAO! (S0dLY. Tae
or gani sh ith | 2X
cat arsts T AT Rt el o Llolosfilf e o

dri ed28%e). TIVgS(Mp pfadh¢taevae dyriferd dy cameedirpattegraphy, slitaageh230-

a cr Liﬁ% sklx elu(egl tgmggjwﬁh tﬂ% E? chﬁe\gnr Odggé)dmg 8101u ) E{]dﬁcdhe\ane

umm chromat ogr ica
e’dbuenb furgislaNE{( 1$g- Mm%lﬂhﬂrﬁwﬁ%ylm&xﬂhécbmw -2nding with

1 2 : o .
Erf'é%gen ut | %Ind%% ajar oxiﬁ\&{ﬁ\ﬂﬁlti % lld§?.?3_0§i lcén?é)?ol\_/i%ss Spectrum

t hl orﬂ‘ﬁﬁib§é@ foi'é)m el £nlchfoaBothhid i3 Onli: tCe 48.66,i d

(0. 63991218 9% : FMRRSC SRS HUER3 N, 3.82.
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(-ESI'): 366 (MH'. Anal. Calc'd for Gs H25 N O 03
S2: C, 48.96; H 7.12; N, 3.81. Found: C, 49.08, H
6.83, N, 3.82. 65 Exanple 206
N-[(IS, 2S)-1-(hydroxynet hyl)-2-nethyl butyl]-2-furansul
fonam de. A 2-Furansul fonyl chloride 5 Phosphorus
pent achl oride (15.29g, 73.44 mmol) was added
portionw se (caution, foamng) over 5 mn at 0OCto
chl orosul fonic acid (21.39g, 183.6 nmol) and the
resulting solution was stirgammpt2dC for 10 m n. Then,
furan (5.0 g, 73.44 mol) was added in one portion
and t he r&si(1%,29d -Gadkoxsmsthghioethylastyl]sX-fui-aestifahaide.
for 15 min during which tinme foam ng occurred and
subsi ded. The 10 reaction m xture vvas t hen poured onto
ice and the resulting suspension S Qxtract ed wth
CH2A 2 (150 nL). The organic extracty was filtered
through a pad of celite, washed wi tly brine and dried
over MgSO4. The sol vent was reno I M vacuo to
provi de 2-furansul fonyl chloride ack oil
(1.9, 7.9 %9. 'H NWR (DVBO 29 ) S 7.4 (d,
IH); 6.38 (d, 1H); 6.35 (d, IKH! 15 B. N[(1
S, 2S) - 1- (Hydr oxymet hyl ) - 2- met to
butyl]-2-furansul fonam de 2-Furansul fonyl chloride
(1.01g, 8.69 nmmol) was added dropwi se (5 min) as a
solution ig Cklg_%pangéfom)cmggd@ OC sol ution of
Llsoleucmolmg [) in CH2AA 2 (20 )
amd triethyla hféplzozumnmhloqdp(g‘gzmmﬂ mTfod) veasladddadon
S ajdr@MRket(OauviBH, %5n‘i3nt%%@%|%vr§fnrﬁ't &t &%ﬂigwgglfonéghcid (21.39,

aI i quot was taken and

i ndi cEPEUMPREANG B FskyRe sediop t&ﬁfp‘l“e'ﬁéat 0°€ fardl§ refn| Themfuran (5.0
with mﬁi%rﬁépgas amdéd Ande bhRoPLYR xga x%su.ll %{arkv%apéﬂ’ﬁ?gggs

with I N HC é and saturated aque
nL) . Stiffed &y rﬁ?fd DIWVéPFW%‘sh@r lingifoaning ovty®@d and subsided T he

aﬂﬂ Cr@ﬂfﬁ@mrﬁ@br%dvats hen @Bk Bntd 1c(éradeﬁne %s@l‘ﬁh QlshenkiBn Qs extracted
rude pro uct was purif Tm
chr on‘h‘ﬁbélﬁ >0 81y gy °{}%‘P‘°ZB@3°&U€F fﬁ’@éﬂrﬁl threpglempad of celite,

star tWﬂBedeﬁ}hbrlne?anEH%oJ?:?Kﬁga afid s60eR AL RGnoded B vhedo to
Et OAc- heéjan to furnish

N- [ ( 1R50VEs 2-furpnsptiongkshivsideys 3 biack oil (1.01g, 7.9 %). 'H-NMR (DMSO-ds,

met hy4doMI-}f4I)B-724(fdunapstglgf(@nagylgig @s1 Ay anor phous white
solid (O 1559, 72.12 % . Mass Spectrum (-ESI): 246

(M H'. Anal.NGalsgs)- lﬁ@rydﬁiﬂh&%@i\m&gb%ﬂ%%sulfdnanude
6. 93; N, 5.66. Found: C, 48.72; H 6.78; 5.39. 5

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,Cl3 (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 MgSOq, 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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Exanpl e 207

N-[ (1S, 2S) - 1- (Hydroxynet hyl ) -2-net hyl butyl | -5-i odo- 2-t
hi ophenesul f onam de A 5-Bronmo-N-[ (1

S, 2S)-1-(hydroxynet hyl)-2-nmet hyl butyl]-2- 10

t hi ophenesul f onam de. 5- Br onot hi ophene- 2-sul f onyl
chloride (5.0 g, 19.11 mmol) was added dropw se (5
mn) as a solution in CH2C12 (10 nL) to a O C solution
of L-isoleucinol (2.108g, 18.16 mmol) in CH2d 2 9}5
mL)  ending pithd RyBtRMCHexans forfamigh N-B1S,25) Intsdrpymetyd-

sol uth QY as]-BUrk RN Horathi s AR E@o%ﬁc@s QHRE mllgladi 1$51g97i1) 2 %).
Ah aliquot was taken and 15 TLC Et QAc-.h

i ndi d\é%Sé§P%°ﬁatn B Ao Mols AshSristddor @ton§§%r§I Qrt"'éd” H,
in  reshw ere. PBurQlFCd&S 12806 78N, 3139, t he organic |ayer
was washed w th (2x50 'n)) ‘and saturat ed

agueous NaCl(50 rrL) The organi c |l ayer was dried over
MySO4, filtered, and concentrated to obtain a crude
off yellow solid (5.2 g). TExam lu%a7 product was
purified by colum chromatograpny, silica gel 230-400

nmesh, :
endi nd RO BB B Bty by o R MR e Bifonamiae
bronmo- N-[ (1S, 2S) - 1- (hydr oxynet hyl ) - 2- met hyl butyl ] -2-th

i ophenesul fonam de as an anor phous white solid (4. 3g,
70.49 %9 . Mass Spectrum (-ESI)* ﬁG(MH) 67 B.
N-[(1S, 2S)-1-(Hydroxynet hyl ) - 2- net hyl butyl] 5-(tributy

| stannyl ) -2- thi ophenesul f onawyde~NBi s(Tri butyl tin)

(9.28 nmL, 18.52 mmol) and tet r%ﬁ: Lripheriyl

phosphi ne) pal | adi um (0) (O 0.617 mmol) were
added to a solution of 5-Krono- 5

N-[ (1S, 2S) - 1- (hydr oxynet hy}=2- net hyl butyl ] - 2-

t hi ophenesul fonam de (4.2g9, 12.34 mmol) in 1, 4-di oxane

(42 mL). The brown solution was heated to refl ux
over ni ght (19h) An al i quot vvas taken and TLC (1:1

EtOAc hexape ca ctio S | ete.
The sl ur;( ) &ﬂ‘l T"feﬂtl‘&: %}‘l °’[‘3'iﬁréeq'§'@?7\7@ﬁ§@%tﬁ@%éd
i A%vacuo to obtﬁﬁ? 5 sulforiggidey e | ow 0il (2.1 g). The

crude product \seBropidthidphertt-Byulfom! ohitsridei(s Orgatsogr mrﬂw was added

10 h .

Lo 1 uliPRiTRE it e 8 shPronHIGMEAN § OF Ry Rrggecine!

-5-(t mxtgyizstéammoll))m 2HLQI; apher)and ulethplamiriedd. 7amlg 27.24 mmol).

{ﬁ/l | o g Iélun(on was gllowe% tc? wz{?m to%%s ovSePn tt {l%rﬂ).(AhEa Lot was 5g‘a]r\en and

N-lb( 1$,L2$) A El@Anyeltaanth:md thatZeavidrhydsizatnplele: B-wasdibut@d in

]I\-I-s[ t( 2@0%;% 5}?{ %n@% %E t) %(?q g gr%!mu% Liﬁrl] x\%% waiheg with 1N HC! (2x50

mL) and saturated aqueous NaCl (50 mL). The organic layer was dried over MgSO4,

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-[(1S,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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(tribut),|stannyl),-2-thi ophene sul fonam de (0.35 g,
0.633 mmol ) in nethanol (4 nL) was added sequentially
sodi um acetate (0.104g, 1.27 mmol), sodiumi odi de
(0.190g, 20 1.27 mmol in H20) and Chloramne T
trihydrate (0.36g, 1.27 nmmol in nethanol (0.5 nl)).
The Iight-yellow solution turned red to orange upon
addi ti on of Chl oram ne T. The reacted was stl rred at
251 C for 2k an hed addi ti on of

sodi um bl§u| f%’tﬂo N 1 &gﬂﬂe@;‘)&da?ﬂeﬂwllo? (t%ls(‘%yl) "2-
m.), the aqueous é? 8'%ashed with diet hyl et her
(3 x 50 ni). Tlﬁes(’fnngaﬂtm)(ﬂ Wyrek, 18E ndml)edadmmswﬁ%,l

‘E IOl tzirgﬁ‘?pmgﬁgﬁgﬁﬁg%) (?tggu té) Glolbnt-u%“?} w?re géodgﬁgp aysg#_.;h@ of bromo

(sl ( wmﬁe(hndw\ymthmwzrmumbunyu@ tHidpiemesul Ehereidt (4. 7940 2.34
N (1SR FHiolle (o) Pbireym soluton e hepied 5 rely ovmiehs

t hi oplﬁb%‘és’m afhewamad@kwéTm i(k: EEWI}EhMSlnélohtecdthat reaction was

1504 .2 L i

31 58:cryde yellopvoil (Ri1 83 Tha crubepradiuct @as Bitifigdby ddlumh chomaiggraphy,
3.194. sfiga %@Wh@ B8 eluent l 2 EtOAc- h xap 3to£umxsh 1\11)1 UZtSz/

5- Fl uar o- r ox
-t hi orﬁ%@f@gmp@ﬂ};&me&gl uly]\a‘—swxi;vqty_lstann) /1)-2-thiophene sulfonamlde as a

S 25) ydrch Hirowey i) s SRLhiuoy! Is1 3 fy5l et hyl sta
y

nnyl )-2- 5 thi ophenesul f onam de Hexamnet h

(5. 0559, 15.43 h%% and tetrakis(triphenyl
phosphi ne) pal | A4 S()G)(HQ'QFOMMQI) M@Eﬂbmﬁ)odﬂé‘e
added to a sol diPRiEnEsEIfonapide np-

N[(1.S, 2S)-1-(Chydroxyneth % -2-met hyl buty

"t hi ophenesul fo amse@llqrmfébé# %Is)a]s(hI@IOT\WeBYHr?p‘Iﬂélhﬂl@gYU -5-

Par t A)nb6flséﬁayl)mh%zhém%[bonmciél(o%sdg @%@?ﬁn{oﬁqn m(e%ano)Th@mL)

brown sol ution was heated to refl ux overnig

An al MGhiBtdefaraueribrsodiven apptete (8148 E?WHe%@ﬂWé)md‘de (0.190g,

i ndi c atzsdnmaﬁ HI®a6E CARBraRS TERPA-SL . 36£h?z$ b }ﬁ rﬁ@ﬁanol (0.5
t hen f|| t he sol vent renpved in vacuo

obt ai ﬁ“‘a ﬂ%ﬂyglor VOR/ugPn tupmsd geddy orangipep a%nqs!rcs&b@famme T.
was pUhk tdaedd s ﬁl%@WS@fO@WM&B@R{EEMh@d by £RitB8 bf 1M sodium

ﬁf?( ?I.1 152@95_(?0 (ﬁ?&%&?@ﬁm%;‘i%fwégwﬁé 2gueceoasola)s)er 5\2_@" \Uashed with
but y! Jdiehhy( éthér(@k By hit). a8 bk ganic Paybiiv rah@m@euMgsm figgregle

e SUINERETR S C A D

EI g g-fPLCNsxl(SS 29.46 bo)Mdiv rete, 36mbBAnin; dibiend 6%1MTBB iCE,ElL) to
u

S, 29) fimtsﬁ[fg[r(Wf‘ﬁ%ﬂ’?‘yﬁ‘e%‘?ﬁw%@ﬂwﬂ] -Siodg-

t hi ophisogendstidenanmiddas a white amorphous solid (0.125g, 51.02 %) Mass
Spectrum (-ESI): 388 (M-H)". Anal. Calc’d for C;{H;7NIO,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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A solution

of NN[ (IS, 2S)-1-(hydroxynet hyl)-2-net hyl butyl ] -5-
(trimethyl stannyl)-2-thi ophene sul fonam de (1.0g, 2.34
mrol) in dry acetonitrile (20 mnL) was stirred under
nitrogen at 25C. Selectfluor (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
appear. An aliquot was taken and TLC (1:1

Et OAc- hexane) i ndi cated tHawmplegf8ti on was not

conpd . o.M 13 1 NeRsRhesulfdraimide .
et e g o B D ot e
taken and TLC. (1:1 Et OAc-hexane)  indicated that
reacti on was conplete. The slurry was then filtered
and the solvent renoved in vacuo ¥o obtain a crude
yellow oil (0.6g). The crude prod was purified by
colum chromat ography, silica g@icé 0- 400 nesh
eluent: 1:2 Et OAc-hexane to o tex%f )
fluoro-N-[ (1S, 2S)-1-(hydroxynet yI .- 2-net hyl -

but yl ] - 2-t hi ophenesul f onam de an anor phous white
solid (0.102g, 15.49 %. Mass/ Spectrum (-ESI): 280
(MH'". Anal. Calc'd for C1OHLENFO4S2: C 42.69; H,
5.73; N, 4.98. Found: C, 42.47; H, 5.74; N, 4.87. 10
Exanpl e 289  N-[(15,25)-1 (HydrO\)methyl) -2- methylbutyl] -5-(trimethylstannyl)-2-
45[ 1- (5- Chl or ahibptieogshdoramBlesul f onyl am no) - 2- hydr oxy- et
hyl ] - pi peri dine-1 carboxylic acid tert-butyl ester C
A, t-Butyl 4- (HekaSgthyllditif (5.055g, 15.43 mmol) and tetrakis(triphenyl

9H e'ddde ion -b -
hyar SRy EEROS Hekial gt (VWAL BEPARKLY SRRt e solton af o promo
cyanwN-[(&S, 29t lothy drexymetizyd)- @meﬁplggyl}ﬁﬁ@pghepﬁu\ﬁp\y@nv%preﬁ]ajed as
S ad mbf in/1° IThe &t
R R el R
4- [ caoluowyw@ﬁ}elalfeﬂ tooreBux @vemight (19h). An aliquot was taken an
Yl MelhBRY! ?\agglx{nmmaz TNl cm;naé § T Brr] SaabORMred and

c aci ester m% g duct
as a th@tqlnenmeMNgblolvvw t¢ hbt{mvEcr@Q@yeH@y Ol‘h&lé} ® ffudg poauc

m xtupg p‘ﬂ’ﬁﬁecf B>J ctoﬁ{)nﬁxdcﬁ?d?ﬁ’at%%h} kifly '\%1 leoliobaﬁe@h W@nt: 1:2 EtOAc-

cool ed®™if an S % éxp -
ol ) hesemtp outslnw &ul@%@tb@mdrpwmqm)@w%‘)“tﬂ)aé LR el
Pi pety wl %eﬁe@@?dnl- Qrﬂldg‘ag(i Wilew ‘6@@3 ﬁgt 17(5 $%y Nads SpBctrum (-ESI): 425

added(Mdh) dsk el et QuF R ot 1N, 3PP ol TP o 26

The o ggFiqq sphase was then separated and washed with

a 10% uti'on of Na2CO3 f ol |
B. 5-Fluoro-N-[(18,25)-1-(hy droxymgthyl) 2- methylbutyl] “2-

20 ~ thiophenesulfonamide .

A solution of N-[(1S,25)-1-(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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70 brine and then dried over MgSO4. Filtration and
evaporation produced a crude glass that was fl ash

chr omat 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 ([ MtH +); 282.2;

189.1. 5 B. t-Butyl 4-[(1S)-1-am no

- 2- hydroxyethyl]-l-pipe rid i necarboxylate To

tert:butyl , o

4- (( E?}edlm 80 CIPE ¢ Py A s tekanrask T16 &1 b S#YAq-berare) indicated

2- hydiameycexbhydaa mrﬂﬂétglm@slhn}‘?@&tﬁ}%ﬂlt@e@ aﬁ&h??oleem?e ed in
perLdirne In I met or mam

(20 3“&6)“0 2“1 ‘fab‘%i’e a8?&‘3%”“??(@“K%é@t%ﬁ%@r@wtﬂva@auﬂﬁed by column
over nmgﬂnmogfap@smlcﬂgaemmmyﬂ tloedvad ﬁ@AV@ﬁx&\éQP%tﬁﬁ%d

o nd z\ﬁg S‘ h si du 60 was sub ected to flash
t R B PE TSk aiety ) et b et pghenasgfonarmide as an
amm mmunpfhmsdwlmelsdﬁd (o%z@-1@49%)a54a9§ sp%&trum fTﬁsra‘ Mb%mﬁsi

tsPZn ng a(lgd%gg‘céi‘g\é:égg 8ﬁ)§ s %s 4? gleltxrﬁﬂE%] i 47 H, 5.74;

189. K;4.8150.2. C. 4-|

1- (5- Chl or o-t hi ophene- 2- sul f onyl am no) - 2- hydr oxy- et hyl
]- 15 piperidine-|l-carboxylic acid tert-butyl ester To
hostirred m xture of tert-btinyle 209

4-[ (1 n dr o hyl] - 1-
pi Lér% 1 2‘?}' gxa\"ﬂf“&““(@(@E??y’a?“"m-&zbymmpqefhyll-PiPe“di"e-l-
triethylam ne (0.046capboflié@cidpart-pugnektermet hyl ene
chloride (5 nL) cooled to 0C, was added
5- chl or ot hi ophene-2- sul fonyl 20 ghl oride (0.095 g,
0.44 mmol ) as a solution disso ed\Tﬁgz mL met hyl ene
.chloride, dropw se by pipet. ANter!15-?mn, the ice
bath was renoved and the reactfi.onyallowed to attain
25C and stir overnight. The react)on was quenched by
pouring it into saturatea,odi ¥m bi carbonate sol ution
(25 nL) and addition t e chbaride (15 nl).
The organi ¢ phase wag| separ at &d and washed
sequentially with k S solution, 25 H2O, brine and
dri ed over MgSO4. The organic phase was filtered and
evaporated to _produce a crude oil that was flash
g_j‘wr omat odt aphé&“t}rb‘l‘ Skt-hyeH-geesera?-slintethosyearbanyljamino} -2-
uent. This Prdseryesdnipreding t-pasbasglaisound as a solid
(0.109 g, 580 . M5 (+APCl) 442.18 (lN%NH4 ]+); 386.08;
357.01; 325.0 °a3®‘vt'@1°f cmsnwlonAhéll 14 4189 rernplin DME (40
ClGH%S.va&ZN rﬁemﬁ%ﬁ%oldé ,0.59 %37 8%@25925 €0 W\%ne

45. 31; H, 87, ., N
precnpltate formed and to this mixture 4 [ca.rboxy 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 HCl solution. The organic

phase was then separated and washed with a 10% solution of Na;COj; followed by
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N-( (1S, 2S)-1- (Hydroxynet hyl ) - 2- met hyl butyl | t hi ophene- 2

-sul fonam de OH o0e~ 5 To a sol ution of

2-t hi ophenesul fonyl chloride (1 g, 5.48 mmol) in

CH2Cl2 (5 nL) and (S)-isoleucinol (642 ng, 5.48 nmol)

was added Hunig's base (1.05 nL, 6.02 nmol), The

reaction mxture was stirred at 25C for 24 h. The

sol vent was renoved and the oil was dissolved in

Et OAc (100 nlL). The solution was washed with water (2

X 10&1rl’éta)1d iHar dne! dver Mg30P Fittptiorsand edariostionpwAuded 2 So4e glass

The L fo s pave

0. 79 %@/ﬁ‘ hr gy q‘%%epg‘g%gmé'ée'gﬁ a?eégeglﬁl?tgﬂ( o 4 sl This &

usi ngpetdhﬁred poxidétta msﬂxdthB gnz&‘i/)f S @)E&ﬁﬁﬁé%@é*ﬂ%”z 2

Exan?%§ 211 5-Chloro-N- ((S)-2-hyd

r oxy 4 benzyl am nocycl ohexyl) et hyl] t hi ophene- 2-

sgl fonanmigle cit-Bag1 Al(1PRt-wminoR-alkaxyethyl]-biperidinecarboxylate

(S)-2-(5-d g ino}-

hydr oxycycl ohélj)%y?rsjpm 4%“%) I—gﬁao(r%m gyfmethoxy)carbonyll]am }

see emmmtmﬁxpmm 11ea3;oxylnte (mg:lzzoxrsmolmas gislsd 3@t

to a_slurr ) irred

(5. 4€1p§51d15¥1§ tﬁ:gfo&ﬁ%rﬁlgeé ]:,45) %a'frwi Thegf'elaétﬁﬂ \\Q?Lt

CH2 Clo2erfigbt ary°C. The dm&:ﬁwlfbnmguqiﬁe‘a@telvmrat?ﬁ oft @ldéh%ei%de residue
irred at e oM th

250 G e s P Bl logrpRGuifatholl frlGionte et

di et mydrmcmhwr hxdso\xdesas Br0) 1 Yapeceluene Fromitlfrddh eoppagpreduct as an oil

extr o/AN + 189.2

g PR o R S B 2oy L RSTERUTBAs PR

colummoahronatography using 1:1 Et OAc/ Hexane as the 10

eluent to give, n@?,"g/ﬂllfé laﬁl?rlo')g}&dmgy etﬁﬂl%
00% t
(é) 2- ?grld}lzhp%gzﬁheﬁgsugb 190& Q ‘%P&“‘P

cycl ohexanone) r%g%&@yed& térﬁé\gﬁrxgusg Igamb%ydrﬁxyethyl] -

1, 2- dlchloroet ane bénzyl ami ne %é&S

L, . 1. @feritimetyrborstati (@07 e Gdemoeiioebrg@ine §:046m 8 Argnmol) and
react’inS"H)i ec)ng){x &exgﬁ)e%oo%g%&b%\/ev?%a&ded Q\A/Elg[r:ﬂgg&%hﬁne ulfony
r g@ct mcmdwmoqzwg Dotdatmal) e Sijtieo ldssdueeﬂldl@ rréndethylene chlorlde

extr agropwlse by pipet. After 15'min, the-ice bath was removed and the reaction allowed

to at'tain 25°C and stir ovemnight. The reaction was quenched by pouring it into
saturated sodium bicarbonate solution (25 mL) and additional methylene chloride (15
mL). The organic phase was separated and washed sequentially with 1N HCl solution,

25 H:0, brine and dried over MgS0Q.. The organic phase was filtered and gvaporated to

| produce a crude oil that was flash chromatographed using ethyl 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
C16HpsCIN2OsS2: C, 45.22; H, 5.93; N, 6.59; Found: C, 45.31; H, 5.87; N, 6.44.
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with diethyl ether and evaporated. To the resulting
resi due was slowy added acetic acid (10 nL of 80%
and the reaction was heated at 40 C for nine days. The
acetic acid was renoved and the residue purified by
col utm chr omat ogr aphy 20 (MeOH CH2C 2/ 0. 5-1% NH40H) to
furnish the desired conpound (254 ng, 66% as a

m xture of diastereoners. The foll ow ng. conpounds

" (Exanpl es 211-220, Table 20) were prepared using
(S)-2-(5-d -thi ophenesul f onaBxaheple 210 4- cycl ohexanone) -

N, O acet ng§ Zéi- - 1%§mélxsh%%ethﬂﬂﬁ{yda)|gﬁ1ekp2 sulfo%mxde :

benzyl am n

m ne

al Iyl am ne, 3-(am nonet hyl) pyridi ne, norpholine,
4- (am nonet hyl ) pyri di ne, 2- (am nom et hyl) pyri di ne,

and glycine ethyl ester as outlined in
R 0 HN PCC 10 I 1. RNH21 Na (OAc)3BH |
(LCMS Data': Mol ecular ion and re

anple 211. OH
73 Tabl e 20:
tine) R- NH2

Ex. 211 benzyl anmine427.2 (MH), 0.62yhin 427.2 MH),
0.66 mn Ex. 212 nethylam ne351. 2 ( 0.39 mn

351.1 (MH), 0.45 min fxanple 213 ef
(MH,

0.47 mn 365. 2 M 0. 58N

n- propyl ani ne379.2 (M Hs~ 0. 5%/ n 379.2 (MH), 0.59

mn

10

15

o} o

To a solution of 2-thiophenesulfonyl chloride (1 g, 5.48 mmol) in CH2Cl2 (5
mL) and (S)-isoleucinol (642 mg, 5.48 mmol) was added Hunig’s base (1.05 mL, 6.02
mmol). The reaction mixture was stirred at 25°C for 24 h. The solvent was removed
and the oil was dissolved in EtOA;: (100 mL). The solution was washed with water (2
x 100 mL), brine (1 x 100 mL),'and dried over Na;S0,. The désiréd sulfonamide (m/z
=264.0(M+H), rt = 0.79 min) was isolated by semi-preparative RP-HPLC using the

conditions outlined for example 195.

_ Example 211
5-Chloro-N-[(S)-2-hyd roxy-l-(4-benzylami'no cyclohexyl)ethyl]thiophene-2-

sulfonamide

CC

o//\\ OH
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Ex. 215 allylam ne376.9 (MH), 0.42 mn 376.9 (MH),
0.47 mn 3-(am nonet hyl ) Ex. 216 pyridi ne427.9 (MH),
0.35 min 427.9 (MH), 0,41 nmn Ex.217 norpholine406.9
(MH, 0.40 mn 406.9 (MH ., OA4 mn

4- (am nonet hyl ) Ex. 218 pyridine428.0 (MH), 0.49 mn
428.0 (MH), 0.51 mn 2-(am nonet hyl ) Ex. 219
pyridine428.0 (MH), 0.36 mn 428.0 (MH), 0.37 mn
Ex. 220 glycine ethyl ester423.0 (MH), 0.47 mn 423.0
(MH, 0.81 nPat Exanple 221A Method 1 5

gngljr: SEEOCIN- %S{%}&o%&ot (?fy(k') i (5f 8lrtg%ph%u%s¥1fgnmh&99?£]e 2- Su' f

- Et hipydrpwyoysydhpsyiay, Qametonidé (e-2 1 27 dinpheeSodmaln 189 agit #8) in
( 12. @ilg(\l)} ﬁi‘éonix]? \M!iaed a&t}ﬂf‘ﬂ%yké{ aﬁl %?’E% Z sﬁtg'apée@(S 46 g)
gs ' 3285 @dmnmc:):taterﬁl ngIZ 2 mmoBHOCHC), (3EnhaAbE res @i fnﬂé}lon

was ad n Pre e r re

5 \‘7\68 qe gt\\%agt%ée% gfs @ o'&glj{ught T‘l!ie}{glxgtugllgas dﬁ?t‘éé wggﬁy
hormglweab e aold wea svasttei mvite diethleth&(3 € SPaal) 28d the coxhibingd

COO! LM Ao ADRH 90%u i, Ot 3L 7R segﬁgvédﬁgwfc% 4rfd the

acu8 Acentrat e {0 acl
m xt vesalut applrifie@ banduan grecitpgrapy esing bi ﬁmcﬂﬂi\m the

r\__.{)l \ %{u !q tgg% e{hgeigtl%ee% ﬂﬁu@‘s&d"(@ﬁ §4e/9r(y0?)t’/a1lnlr‘tﬁed from

(1- et hyI Br opyajt2i mi dazol i di ne-2, 4-di one as a white

solid (12.9 g’Togags%‘?ution of (S)-2-(5-Cl-thiophenesulfonamido)-2-(4-
cyclohexanone)-N,O-acetonide (340 mg, 0.9 mmot) in 1,2-dichloroethane (6 mL) was
added benzylamine (118 pL, 1.08 mmol), sodium triacetoxyborohydride (286 mg,

15 1.35 mmol), and acetic acid (52 gL, 0.9 mmol). The reacﬁon was stirred at 25°C
overnight wher.eup.on the reaction was quenched with équeous NaHCO; 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/CH,Cl/0.5-1% NHsOH) to furnish the desired compound (254 mg, 66%) as
a mixture of diastereomers.

The following compounds (Examples 211-220, Table 20) were prepared
using (S)-2-(5-Cl-thiophenesulfonamido)-2-(4-cyclohexanone)-N,0O-acetonide (from
Example 211, part 1) with benzylamine, methylamine, ethylamine, propylamine,

25  allylamine, 3-(aminomethyl)pyridine, morpﬁdline, 4-(amin'omethy'1)pyridine, 2-

(aminomethyl)pyridine, and glycine ethyl ester as outlined in Example 211.

R
OH o o
PCC 1. R-NH, / Na (OAc);BH
Qe — -
50, C‘)é,p 2. HOAc \\s,,o oH
S ~N S N

\ ° S )

cvd k a4 \ )( a—4& \
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10 Mass Spectrum (-EST); 169 (MH-. B.
N-[ (5- Chl oro- 2-t hi enyl ) sul fonyl ] -3-ethyl norval i ne
5-(1-Ethyl -pro pyl)-imdazolidine-2,4-dione (12.3 g,
72.3 mmol) was dissolved in a 150 nL sol ution of
aqueous NaOH (11.6 g, 289.2 mmol). The solution 15
was heated by mi crowave in a seal ed vessel for | h.
(M crowave conditions: 15 mn @100 % power,'] 50 C,
50 psi, then 5 mn 0% power,, then 15 mn @ 100% power,
150 C, 50 pshablede(L¢MSDitr sMglsewarion apg retentigftime)
ammoni um hydr RUGE, Were  Tenpved from t he reactipn
m xture in vaguo and The TesSUgELijjg crude am no aci d
and  NaCH mi xt yggyim@metsed i ngdneignto s2ARL T On
wi thout further purification20, ([\lfq{ Ch &AM no| aci d
and NaOH m xt (ifé Was di SSol Ve 1412 er.
The nixture Wagmeg9RM@H to 0 Csémh anH)C&3PRED-

5- Chl or ot hi ophene- 2-sul fonyl | 3¢h| pviirgeo 4shird 9, 795
ol ) was di sgolfved 1 h T00 N gQfmpifkand added
dropwi se to 1b@ylk@aeti on m Xbey £(NUEM 0. 87 mih- After 1
h the reactiop mxture was al beseeviird 488 min gr adual Iy
to 25C and stirred tor 16 h. [EKRWasS removed in yacuo
and then the 25 xhuige Was aghslh fvad 69s Rk 1 Wi th IN
HCl . After about mn, a pnegspiancobegan tojcrash
out of the m I[Ky White SOl UTI[@R.ojAfter L 1, tne

mxture was cogii@ghihd a refrnbgesalan §25 mln h and then
filtered. The|precipitate was;yespadywh din N HCl| to
provi de . Ex, 216
N- [ (5- chl or o- 23tAPEAPEYENI f onyb e aihyksaryal i ne as a
white solid (18ywlisg " 7899 . P/Q}Sﬁg%q.@)f, 6 Ydig EST) :} 325
(MH-. 30 75]C Ex, 217 . :

N- [ (5- Chl or o- 2nfoitRnyd ) sul f onybs o gvietyy ko ndig Nor val i ne
(+)-(1'S, 2R) - Ephedri ne heni hyduag & (119), 648 miP5: 6 nmol)
was added to & SUSpeEnsion of [gy 218
N-[ (5- chl or o- 24t(APBATEYENI  onwbi o weiyLoafiyal i ne
(31.2 g, 95.6|PHN9 in 185 b (Gt sTREn M Xt U
was heated sl i@ty TO O SSOIEE 38 T 05 and a5 |
precipitate forreainometel coqlyhig @itnPoSeiar 18 N the
resul ting suspérddiem was fil tighed @ng)’bhe R eci piftate
was washed wi tfh—cotrdEroHan i Glyi el d

of the diastg rgﬁ@ﬂ?%ﬂh?l_ AR _EE?.O%I@%—FI) ¥aF min
recrystallized fromboiling Htohe (Wﬁgqﬁh)mint hen

filtered off, The Tesurting Wte SO Td was t1en
di ssolved in 300 nL of EtOAc and 300 nL of IN HC.
The | ayers were separated dxdmple22ddgani ¢ extract was
washed 10 with IN HO (2 x 2Qfadey dried (Na2sO4),
and concentrated to give N[ (5-chloro-2- .

t hPenyl ) su|5f<éfﬂgﬂrqu¢(Sgt2WMlﬂ:fﬁmwﬂauﬁyﬁQﬁ@xéwaeﬂmkf@l@@ﬂr d
(5.6 g, 18 %9. Chiral HPLC

=

e
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[chiral pak AD (25 x 0.46 cnm), 8:2 hexane (0.1 % TFA)

i sopropanol, L-isoner elutes at 9.6 mn and D-isomer
elutes at 13.1 min] indicated 96% chiral purity.

[ai 025 = +44.5 (¢ = 1% SOLUTI ON, MeOH). Mass Spectrum
(-ESL): 325 (MH'. 15 Anal. Calc'd for

C11H16CI NO4S2: 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-(hydroxynet hyl ) butyl ] -2-

t hi ophenésul 5o FHthderopyl)-Taidazolidine-2,4-dione

E\I_S[ é5 C'“'ﬂ°°°50§;%rf‘éﬁﬁlbfé Qr§‘€b| f%}’sl ,Lmén%d%m bﬁl?rrabﬁ@lh d@‘%loo
sol m*lr &h-3gpmel) mewfléﬁsléo @@mp@ehwarépweaﬁ%S 4@0?»% ?ewmﬁ “THEO

( 69 (ﬁrde m§9 m@lbb (306 RPWMvEEadMb Pand Ilis (kR pithib NEe. rea’a&sxemture
action mxture was warned t

25
ét i r‘vaébe%f%ﬂto f@% Aftgr lvéiaéhetrﬁéwe&e@m@ammegus a@éwmstafed at

10%98cObr 18 HVEAHE: Sbivk M) 25%0 |aBdut FESMYRE eoweﬁmws&@lmmd in
vacuo. The 25 r s then di ssal ved in_ Et OA

mL) AP o) ff*ﬁ‘ Rt dea&fémthenaMO LT pﬁﬁ cipitate

dri qdm(dtaaztsm)ﬁnexw dn@tﬁé‘ﬁr@ﬂblfa&t\ﬁﬁ rdcysallipkl frém EtOAc to afford 5-
precl pi

. eld, 96 %chiral y).

The ¢ regwéfefp?y @l%ﬁghdﬂw dioap 152 temfﬂl?-%g» A

ept.gane/ Et OAc ve optically pure
@- CH%%SFSPT@W%)&}}&F%W% (hydr oxynet hyl )
but yl ] - 2-t hi ophenesul f onam de as white needles (4.4 g,
81%yield). 30 [a]D25 = +4.5 (c = 1% SOLUTI (]\I, DVSO) .
Mass Spe®t r unV-{€SESi1Yro-23hiBny Ml fdpyl]-3-eplabrval@al c' d f or
CLTHIBC NO3S2; Cr 2y 800 HigsP iR oDt 3 BOMSlnnE s

42 37; H
Cl’ﬁlispbecl\Ln[a(lspnﬂ,setdnym of dqueous NaOH (11.6 g, 289.2 mmol) The'solution

[s f or\%'l@%&%é’ {z)] h&k%gﬂe s%algcﬂefs&ﬂ%m g d g\éF{J\vagé ldmons 15 min

chroma was a
of 5a@) 100 % power, 150 °C, 50 psi, then 5 min 0% power, then 15 min O 100% power,

hi ~ d h
cneatiTr Shahieh el ich s ey e Mo os 0P
Af t eremp@edfrom the reastiert mlowrwwwmo@nwas r¢smtmepr@de thing @glﬁ and
a 5 NI nfruRlak t.l?ﬁ'd i 1€ ndit lrJaEtﬁ)%x fg@% e Fﬁﬁﬁc@ﬁ&‘\d and

the resulting residue was puri I ca

bl umm  chr ol trprageamipesigind Na@*"éﬁ“Eﬂ@WWdﬁ@ﬁ int390 mL of

gi Ve\\ﬁerc Rt kR ke was coo]ed to 0,°C in an ice bath. S-Chlorothiophene-2-sulfonyl
- et h?/l -1 -fornyl butyl ]thi ophene-2-sul fonam de as

a V\[nq:l’tl@'ldgé s, aﬁgﬁgnwgl) wgsdisgplved in3peopms, Q{Tlﬂfged qz@e(l dropwise to

1% S@c%hg}l ml%g-g’\)er o Mas %f@p?ﬁ'ﬁh 'r'éHc(lonE:%\)ure ??anll()%(lfh:d warm
Anal . Calc'd for.Cl1Hl6

4. 528radelingp 25 aagpstipd qu 16 jJOTsYFMs rqmovad nyzfaclmaﬁﬁhw@ the -
22 1Bnixture 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 mixturé was cooled in a

refrigerator for 1 h and then filtered. The precipitate was washed with 1 N HCI to
provide N-[(5-chloro-2-thienyl)sulfonyl]-3-ethylnorvaline as a white solid (18.5 g,
78%). Mass Spectrum (-ESI). 325 (M-H)".
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Met hod 2 5-Chloro-N-[(S)-2-ethyl-I-fornyl butyl]

t hi ophene- 2-sul fonamde 15 A (S)-3-Ethyl-2- ([(S)- |
-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 cyanide (0.5 g, 7.6 mol) and 2-

net hyl butyral dehyde (0.94 nL, 7.6 nmmol). A precipitate
formed aft Af t t he suspensi on was

3
filtered and vv&s[ﬁseghl\ﬂﬁ"f%%l‘%wsﬁl@“& Jjeethyl-L-norvaline

(S)-3-ethyl - 2 {*[)((Sﬁ 28)- Eﬂle@hﬁnﬁ!}nﬂ{yw{e](%ﬁ Q@}S 6 mmol was added to .
'pentan nitril

Spect F U ﬁPe“(SuPﬁéf ?‘F K%i‘@hfem%@@mmﬁ3@%@%&%&1 28,556
C15H22NR]) i) 857ﬁLZIElOﬂ{ PheGixtufy, wal?xeal&i sliftlyRéldissolve solids and a

" oo pe g formed i Eroplion €550 G Riireruting suppensign s fitered
of s uhrfdum preaputade @ts Waskedweith @i OH(af ERY 21D glve 29 % yield of the

[ (S) &ast%grg%r%%élgyhlﬁ?smt wa%(t? %ﬁ&ﬁg Ift ry ﬁ@g %{CZA%@&& mL? then

Af t er ﬁlzer@thg'@ Thehesuhmgmthlte)mhmxm the e dived B/ e O MB0O GhIOVEHIO Ac and
about 3(;‘008L%f P‘C‘f PR ﬁ)éersa\geferasepafrmeg a.rhc{ ﬁ? arlg%rxl}lé_m galeact wasé washed

added to neu i'ze"t
eX® r apite dNWG! Iﬁ2 EtZQMmLQ drixd (MOERON), end etnkenttaiod e giNa-BG&%chloro-2-

filt d.30 t , .

5 et B AR RO ST 6 a2 prIRLC

90%) , {ondlp#k MR $25us@do cmh 82thexane it 1% TBA) Méobhopuitol, L-xsomer elutes
i f

P P SRR ST i3 I

Foundfelg; ?24 221 ¢ *Hl % SOLYZIOMN, MeQH), OMasCSpeBtrarky4Bgl): umom

| f
e I[R"Q Eéﬁcﬁmﬁéﬁfy §2L8n48r%:?a$’1 %g’mNd“éo(Ff“Bd C, 4030, H,

10. 5 faisily, Aalrﬁd 5% Pd/ C (800 ng) was- shaken for 24 hin

a Parr apparatus under 3 atmof H2. The m xture was
filtered through a plug of Celite and the sol vent was
renoved i Pvacad-higogi-i®-Betalyhydroxyorthaliundi-de as a

whi t engphbfbslibngm@e 93 %9, which was used in the next
reaction wthout further purification. Mass Spectrum

180 (+ESl): 145 T@ Mﬂ(g{hlo;p -2-thienyl)sulfonyl)-3-ethyl-L-norvaline (5.6 g, 17.2

N‘ [ ( 5m§ml)qﬁ QrE- (BU rﬁﬂ)’it)os’? wa? Qc}/deli 3§%I§ﬁc!?1yo|f 1 T\h‘b%é’ t@!rélrﬂ'arofuran

-Eth y - -norva i nam de .
d| ssoferiey 1 TEBHED mice? (rm@l)rigp\wdnwétnem ftmoelle‘cfted?r min, the

16 h. I
o Lo BRI  al wlgsee
tLBE

sal t g(‘)]aﬂ(ﬁ{éom%| lowly. Volatiles were removed in vacuo. The
25 res_ldue was then dissolved in EtOAc (300 mL) and washed with sat. aqueous

NaHCO; (3 x 200 mL), dried (Na;S0,), 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 [a]o” =+4.5° (¢ = 1% SOLUTION, DMSO). Mass Spectrum (-ESI): 310 (M-H)".
Anal. Calc’d for Cy1HsCINOQ3S,: C,42.37; H, 5.82; N, 4.49. Found: C, 42.37; H,
5.79; N, 4.38.
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NHACI, which was used in the next reaction w thout
purification. Am no acid hydrochloride salt with I

equi val ent of NH4Cl (0.28 g, 1.19 mmol) was di ssol ved
in 6 nL of H2O and then NaOH (0.24 g, 6.00 mml) was
added. The sol ution was cooled to O C and then

5-chl or ot hi ophene- 2-sul fonyl 20 chloride (0.29 g, 1.32
nmmol) in 6 nL of THE was added dropw se. The m xture
was warned to 25C. After 19 h, THE was renoved in

vacuo. THe reihiirerd-6Draiethdr -formmdbutyl]thiprhenesd-s¥ifonamite

Of H20 and M?‘]}Qﬁm%tdtbh%ngeé@@?g 8.4 &-as a-m@d @leb’lhhémofS-
reCIpItate or ned

i di f| ed wit
Thi S% -N-1(Fy piby- ]tglyaqo‘\,gnq{p)[l)(ogw J-2-thiophenesulfonamide (0.5g 1. 6

C h| Oi‘nﬁro% 1ﬁ bH%IYth%)f Q(ﬁé'r 13 8-&d J&Xétloh n’ﬂ%r‘é Q\lak Aferé$thfough a
Chiral i ndi cat es

t {1] at plag] P Cflﬁ% '@eé‘nll]tgaﬁe( yvg,snc@pcqngatﬁgr gg!éhq resultmg residue was purified by
5- ChiidaQreNedin® chéor@itBrapty-(EI0MH 10X R ITRA ek ARV ToWide Rt bto Ov-

hengsul f on
D e S 5=RAT Ly it B Rionhene grssonsemida s I3 58 619
K{‘?Eﬂdﬁés HEH1 86 M"QB IMWHUF?N COIL;) Mtass Slpectrum( ESI 308 (M-H)".
ulfo e - nor.v
acco?‘Bquég‘fg %%@‘ﬂﬁdﬂ% Cot <Eéxgn'ﬁrlzé “E%PZAF oupg: (%x"'&rﬁgb B
201Cs5.28-)Ch.smo-N-[ (S) - 2-et hyl -1 - (hydr oxymet hyl ) but yl ]
- 2-t hi ophenesul fonam de Into a 3L 3-necked flask

equi pped with a nitrogen inlet tube, a nmechani cal
stirrer, and an addition fExmglle @i a stopper was

pl aced I|th| um bor ohydri de ("%‘Hgfg% 50of a2 M
solution in THF, 0.29 not). | ution was pl aced

under nit rse@am @aNd($Qodthgl- 1t-mﬁsabuﬁfljtmbpﬂdhweshhwu&hikiage
3.8 m_ over a erio

(‘g 30 nirf 29) g%bl\!?ﬁl(%égel}eg%ﬁ@g@gng%}pfrﬁg_peplgg% ting

slhur ry vvas st Mor(&)(- )adi-maﬂmh?chi)elfm&r l@tdttrcﬁlogwsaﬁ@l zrgm).s'mmol)

The [ S to and, t S+

ani no- l‘ﬁpll ngtqtgﬁb%'a% 8“ P %iss'i‘”bcya@del(ﬁ)sy gm;%)‘,%mon and 2-

whi Cmeﬂa&bung}’@doaem dlérrgmbl() AQreoipiveordidd afit@S0 min. After

The” fobipPlbidg 0 a e O AP B Bile i gl to-1-

IZOO npbeamistyddroine} pastamdmﬁniecae a batthpcbmdei‘ €9 g, ARYolr M3ssthpgatrum

to Og%lﬁgwmg%ano a]t§§c7d(r§5f_r(a‘§/\é§ ’re%i’ﬁ{\&?%d 35 delFound

a pefi 849¢fH, QCYSnNn123I:he solution was stirred at room
tenperature for an additional 40 mn, then
concentrated under reduced 15 pressure in a water bath
at 60C. TBe r &skthyliMeg(Stluphepylethd]-badeabasiidce wi t h 20%

5290“ um hydr OX"I%%S(&)?L o?sv.mllu)lc ac\(?ln%r C(\g’ agde{ﬁ"(é‘) g\@?\ﬁla?(?ﬁg) 1-

and the entire aqueous was ex rac
met hthbtfo'ﬁhrompﬁ@n(ae@@mlﬂi? 7 gahblﬁ drrna@DporiNen®B@4 Fhe mixture was

warmed to 25°C. After 2 days, the reaction mixture was poured over about 100 g of
crushed ice. Concentrated NH4OH was added to neutralize the acid. This mixture
was extracted with EtOAc (3 x 100 mL), dried over Na,SO,, filtered and concentrated

30 to give 3-ethyl-N2-[(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.
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Concentration under reduced pressure gave

2(S)-am no- 3-ethyl pentanol as an oil (17.3 g, 91 %,
whi ch was used i mMmedi ately or stored in the freezer
overnight: Opt. 20 Rot. [a]u2S = -3.7 (1 % sol ution,
DMSO); LH NVR (DMSO-d6, 500 MHz): b 4.38 (broad s,
11-1), 3.35 (dd overlapping with a broad sat S 3. 32,
J=4.5, 103Hz 3H), 3.14 (dd, J=7.9, 10.2 Hz, |IH),

2.63 § Q.82 and 0.81(two

over | appl ngr}_%‘r’ﬁ'lﬁwéqggl']g%?%}-g'}géﬁ)zs RRpdES) 72 2‘{'%?@@4; N,
132 (6099 . A mixture of 2(S)-am no-3-ethyl pentanol

(34.1 g, 0.26 not) and nmethylene 25 chloride (700 nL)

was pl aced under Argon, and cooled to OC
Tri et hyl arf.ne @3BhyRL- msb/alu&.nﬁcﬁ not) was added, followed

byshe dropu o5, BRHLLION G BUE| ol aplene B e e,
chl or t@&& n{ra@DandiSpe PATQ éSQOGﬁg)twa.OmaLdmfdﬂMr}ﬁn\A@Srr abﬁm&dmder 3
to wagm ocﬂ Wl'ﬂ{e g;\%éurgwg} {5]?&%% :?gé?gchfttﬁ? Ete a{uﬁ‘@e sol‘vent was

mel t ed ays at toom
react Teﬁ‘r@VFﬁ Wtw}fd@ mgedremmbﬂionvaitmmtdms ﬁ)Mixtd.soBd)(l 4¢ 93 %),

porti wi th_.eth

(11 e eo e Bt hal it Bhbith Rt e Chiall varSedrtim
ph®sphdsd: kbndfitdrat e (200 L), once with brine (200

m.), and dried (Na2SO4). Concentration under reduced
pressure gave a white solid 79 (74.5 g, 92%. The

product (87. 98MlYS-ChlorerZthieaylmhifanyid3 -etigt-£-roomfriened and
recrystal lizedsf t etate (4,1

775 ) to gi Vg l{tﬂ’é&?ﬂ?vahxﬁﬂ@ﬂ??% I‘X moq \\ag 5fo(§ve(dﬂcc§m HCI
g, 85())@ m%njjggal@ltv 180 & foohd h ’R@treac[l mi%luré wastcbBcdtr@ted to a

(7137 ;A) ﬁ/ﬁ’x{téﬂoh@ Bonsxsﬁ@g%’f')the a o’% rgﬂ@%ﬁ?sﬂgmgﬁ%w azI)’ent of

7. 22 I(J@Cldwalcl]_wp&useq m|-tDe ne4t s@tin withbubpRifieztionOR) |,

3.31-3.15 (m Allino E.Jcld‘ll‘g'dx]ocﬂi@no(e%ltwm Fc&frva?e%&éf?ﬂék[go’n g

0.79 and 0.76 (two overl appl ng
6H); 139 @nmpvaS(MQ in 6 mLog HyPiapd th5n NaOH (0.24 g, 6.00 mmol) was

141 7Radb3 3T|¥é’>soi«§i@n %»'és co%?eZ 1@6’?@%@4@% 55%@;1%3113%2 ﬁ-sﬁl%on |

20. 80
| g%t offé °’i§£&t(9 &p ﬂ, %&GWQW/@L o THF \V@S@%‘zd drapwise. Tad roixture was

for GlidHed S2 .
C 10 a3 34 T SASEIWT%WZ’H e cﬁ%ﬁma“]@%‘“m“

AD, 253l We‘aedémh 10 fa A FR8 and vyaghed it E4% @pakfonL). The solution

cont aivky ﬁm@edl%hﬁlimu‘ dr@W pFeRlpRatd formbd-/ ﬁwwasWtered to give N-[(5-
det ect.i.on retention tines é‘?—?

| Soma STy eI e &TO%IW?]aﬁaWhrt@sqd)\ééQ i 4396 Chiral

r g5 eaHPUC &licateR tHabérPhe B eﬂfQ\QarQerQs Resedd Exanpl e 222
5-Chloro-N-1(S)-2-ethyl -1-(1-hydroxyet hyl)butyl]thi oph
ene-2-sul foiiamde U

5-Chloro-N-[(S)-2-ethyl-1-thydroxymethyl)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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0'o"S , , 1 , N HOHCO A solution of

met hyl magnesi um bromde (1.4 M .7.0 nL, 9.7 mol) in
20 tol uene/ THF (75:25) was added to a 0 C solution of
5-chloro-N-[(S)-2-ethyl-

fornyl butyl]thi ophene-2-sul fonam de (Exanple 221, 1.0
g, 3.2 mol) in THF (30 nlL). The m xture was war ned
to 251C and after 2 h was quenched carefully with

sat urat ed aqueous ammoni um chloride (25 nL). The

m xture was extracted witHFEXERPEA2IE3 x 25 nl). The

it S e T
ur 11 ed B ot et i fatess 3hg n(tfesmlalgg be, apgelinical -
1 4 Etu@‘kpanldex afdtiort fanrrf m@kr@pehbe@ lpacd&liu{@}mb&nhﬁhaytms mL
9% eth bu ene 2- S}J| fon%m e as
fggsf\?ao 1(t 3@)&1) ﬂ?%‘dﬁ?étp er nitrogen and
dl astcebledbtml"c CCHﬂbDotrtm&BhWVhlﬁrh (‘EB § ﬁiLJ msrholPivds adogl cﬁcﬁwﬁ& overa
6. 19 r NJAGP%J 3§d'mn Foﬁenxag tat,h WﬁSAfel?%\{ed N(%gag reégﬁmg\fz}uraf ﬁiaé I_krred at
Mass rSpetmparatre BSBY merZIZhe(rd‘dledrd)n mixtarean keol2?8 0% and the 2-(S)-
5-Cnl B é\l'etgngl em%n % hé{cli g‘nld él&ltlwg%glﬁxmlchr{?atsT)}/epareg ch)) bciu ing to

yl]t A op hene? ona
N[ ( &mmaowzs a@eénwo)'tmnb fisareplid 0@+ epmoldolﬁ-lhmwé]he meRCtion

rret h rln\&nse \9% dqllg- (/%JE%‘AJM ?lo%vx'ltg 1% grgltaer}a ré ag %e ICCrBLYh melt%d

N- [ ( SAFQﬂnB@laxs aRroohn tempéramre] ﬂ\ere;bt]onaaiﬂtxﬁeyhs kedial tb 0, iand
(1.0 _ [

(11 Aot i 480 100, AN B T bon v
[ ( 5- Ghifredt Groon temgenpiuyestiat i@dwkl}nﬂ%hhythedﬁoncﬂnvabd under reduced

g%tez%’dr u%ﬁ.% ﬁeraS@?eraoéxw %g’(}c‘ Gflhhgje Sl&rgoslugry wal'%xa%g b@src \Mﬂsﬁ)% _

- Chl cedur-hydraxid (38t Spl). |Water (37.5 mL) was added, and the entire aqueous
-(1- h FQ)&%\%MH?J \Q r\%‘ﬂ QetEHFoYl!i%wg?Bbﬂﬂ, %ﬂ& dnedb(NaﬁOa)

2-sul %(onam de A SO?{U t1on of net esi um
(1.4 (Mncgitr{gtum_undg_@'e@cnﬁgne;sure gave 2(S)-amino-3-ethylpentanol as an oil

(17.3 g, 91%), which was used immediately or stored in the freezer overnight: Opt.
20 Rot. [a]p® =-3.7° (1% solution, DMSO); 'H NMR (DMSO-d®, 500 MHz): & 4.38
(broad s, 1H), 3.35 (dd overlapping 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, 5H), 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 b)? 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;80,). Concentration under reduced pressure gave a white solid
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20 in toluene/ THF (75:25) was added to a O C sol ution
of N-[(5-chl oro-2-

t hi enyl ) sul fonyl ]-3-ethyl -L-norvaline methyl ester
(0.90 g, 2.65 mml) in THE (26 nL). The sol ution was
allowed to warmto 25 C, then heated to 55 C and
stirred for 18 h. It was then cooled to 0 C and
quenched slowy with saturated aqueous NH4C . Et OAc
(75 d and the hases were separated. The
or gani'c Iga%&) \?\ﬁ?%“&‘r(ﬁéa SVEm seTYmuns Wérk tembidedsand

concemtuysttléckdifonthor Bepank @In1QMetRE t4:1, TR G HAS, Q%Jecgompound
was purlf F?E{)& QLym chronat ogr aphy Blzg)t age
el uant:*t? SSKEx@A&15-117-6°6f Ok Bot. [od™ =+10.81° (1% solution,
5- chl MeOHN i MR 2O 90
Lﬁl ﬁ-gn? % net?% SO %Aﬁ))/lmt%(d J=8.1Hz, 1H), 7.44 (d, J=4.1 He,
{ ot 4t (G-l BB 5192 {0 Om), 3931 msfqm WYSK40-1.15 (m,

gggc% 07 681 @%arﬁiM“)’%two &égﬁ'ﬁﬁ]avﬁ%‘% ggfl-?fdéHbBC NMR
46. 10PM$O- del%%mkv 844045, 1BXAhPB@9R227.50,60.41, 56.89, 41,57, 21.31,
§| )C?L%U? ne\h;gg? lh)SqlerSgE%I%]t @xfé'i-li‘hy%{lonnléhstotc]cgpe Pttt 3%0%1 %R’}B 312
(S Ch@g A1 dpre frs CorBEIN Oy Guri2isG) HY 3.62 mahy@r Fotifd: o)
yroan - 3>4| ){ 5.85,64, 143360 HpE k’@ﬁ};rjﬂw ! 88022 BT P4

was .added 'to a m xture
FnDc rﬁhﬁ‘“ﬁdg’°(’E1?-°l?"c‘—£’tl Femaeip® e ke diys &myra)eafbéml.mmcw de@cthdh at 254

g, 1.6 réweion tikRs (MR B RELomets ate | (9‘% afgtll%éf%m The

reaction mxture was allowed to stir TLC
(1: 9 "RAPCRY eI sselqd 7giShtatip of HRO:G he reactl on was
conplete. The m xture was diluted with water and

shed with Et OAc. The water | ayer was concentrated to
gi've a white solid wth NEepmplerRdeni ng. This white

solid \sasmmdﬁvq(mlzvaﬁiyll tn(ﬁtﬂ%'g}o-{%:thg)b]uﬁfl tﬂi‘o%quﬂ%% ?Hijodxgmxde

cooled to O T. 5-chl orothi Ophene

(0.683 g, 3.15 nnDI) was di ssolved in THE (2 m) and
added to the m xture dropwi se which was 20 t hen war ned
to 25C overnight. Aqueous | N s added to acidify
the mixture to pH 1. EtOAc &@an ded and the |ayers

wer e separated. The organi "NaCk“was washed with 1
N HCl, and H20, dried over\Ne2St4, oki |l tered and
concentrated to give

sul fo am no et rahydro-thi op

(5- chl or o4t hi L %1 t(jN’I

yran-4-yl §° glé’ g? ?‘é:‘fn"%\eé}fy&m%‘esé“ Radeih4BYLabk M oPi7gmmol) in

(20. 14QIuBRARHF (b QE:hva&anddiS@d WIYs) sdlmﬁmrmtchro?&ﬁft[mfh -efhyl-1-

Wi € 0bl BB b2 L 0 M B RS T 2 53

(MHS Y p -sulfonam xample 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 NazS0y, 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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B. 5-Chloro-N(2-hyd roxy- 1

-tetrahydro- Ht hi opyran-4-yl et hyl)thi ophene-

2-sul f onam de (5-Chl oro-thi ophene-2-sul f onyl ani no)

-(tetrahydro-thi opyran-4-yl) 5 acetic acid (0.14 g,

0.40 nmol) was dissolved in THE (2 nL) and cooled to O

C. A solution of borane tetrahydrofuran conplex (1 M

3 2 m, 3.2 mml) in THE was added dropwi se and the
xture was al warmto 25 C overnight.

The
voI afndle Calgdl Wéﬁt@lﬁﬂ@sﬂ Erd§e3 H Wabub3 antPuph L, 44.25;H,
resubssng, msanqesscspbctw( kb abegvwt h Et CAc and
washed with H20, 1 N HCl, and saturat ed aqueous

NaHCO3. The organic extract 10 was-dried over Na2SO4,
Tittered and concentrat ed. kh@p reqagltl ng r esi due vvas
purified by co hronat o rap t age) , nt :
151 Et cﬁ@hI‘PéRa{Y]é(S) tztg_tléy[lﬂgll &Py%& o(t’mldpghylethy butyl]thlophene -2-
N- ( 2- hydr oxy- 1 -t et rahydr o- Hulfbhmye an- 4- yl et hyl ) t hi oph
ene-2-sul fonam de (40 ng, 30% as a white solid. np
108-110 C. Mass Spectrum (-ESI): 340 (MH)-. Anal.
Calc'd for Cl11H16CI NO3S3: C, 38,64} H, 4.72; N, 4.10.
Found: C, 38.80; H 4.69; N, 1 . 88. Exampl e 225

5- Chl or o- N-[ (S) - 2- hydr oxy- 10%@e i d'd‘ 4-yl et hyl ]t hi oph
ene- 2-sul fonam de 20 To a\s utiio fH

4-[ 1- (5-chl oro-thi ophene- I f*é)nyl am no) - 2- hydr oxy-et -
hyl]- piperidine-1-carboxylic acid tert-butyl ester
(0.204 g, 0.48 mmol (see exanple 209)) dissolved in

di chl oronethane (2 nL) at OC was added trifl uoroacetic
aéi d (0. 5AnL) .N-[(PHehlsre@ethiemh)svitomylB ety D-nboralive@mmtitybester
25C and stir T e th

concentr at ed gﬁgﬂgb@ﬂ&ld%ﬁg t ane&y\il\é"s{“mg raglgw(ajs added to a
evapeslatiadof@V- (5 e ra-2-thyienyl)shifanyd] r:&dthyl%ncsmalmd(l 0 g, 3.1 mmol) in

Puri f—mﬁ;a( 8 :
el ution t2 ég}{%g??glo@%lécé‘t%gn#ﬂhel é%\/\%t er+ Tgacfw toflveN
m n ¢¢5aﬂiil<ém2)thrgavd)§ultfmllﬁrmubtnoa@hraerm@hyrl eqter. 293 Bbitggolid (1.0 g,

N-[( f%g/sE‘aﬁ‘)eﬂ%'ﬁﬁ%@x%rthbW ?kﬁ?yﬁx?{?'oﬁhiﬁg 2-sul f

onamde . 5 A N (

S)-2-Et hYE | - (i::tmo%(xlrIBEBYJ%??t(ymﬁé\y-{ tne leth l)buty fthlophe,ne-

et hyl st annyl )t ona
5-brono-N-[ (1 S) I-I-(hydroxyrrethyl)butg/
t hi ophene- 2- suAﬁ@lmlafm angliyy!rragnesium bemideo(l 4 M, 9.5 mL, 13.2 mmol)

%XaWPFJWéngﬁTHFQﬁ 95& agded%o Q Ombllxtton c;lf% [](_5 -chloro- 2(-)

tetrakis(trip osphi ne) adlum% g, 10
mol )thl&l’ﬁ )sg_lfcmyldﬁogg r(ol‘glllmx)\elhyl 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.
ElOAc (75 mL) was added and the phases were separated. The organic layer was

25  dried over Na,SQ,, 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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was refluxed for 16 h under a nitrogen atnosphere.
After cooling to 25C, dichloronethane (10 nlL) was
added and the m xture filtered and evaporated to give
the product as a crude oil (0.49g), that was used

wi t hout purification in the next step, part B. M5
(-ESI) 439.20 ([MH-). 15 B
N-[(S)-2-Ethyl-I-(hydroxymethyl)butyl]thi ophene-2-sulf

onami de tLrre 1 xture of anhydrous

acet ot CREH B GERRERDRe Bt OBHN A 2. Fowa ¢ 6,100,
- (hydbdgyNet.b4] ) butyl ] -5- (tri net hyl stannyl )t hi ophene- 2
-sul fonam de (0.24 g, 0.56 mmvl) was added

Sel ectfluor (Aldrich) (0.204 g, 0.57 mol) all at

once. The 20 m xture was h&hmglet204 75C under a

ni trogen_ sphere. stirred 16 nd then cooled to
D58 ana T OMPEr BT SRR ge P ryato e ph el eRteae >
a crude solid that was takemnulfernnitle et hyl acetate and
again filtered to renove insol uble solids. Evaporation
of the remaining solvent produced an oil that was
purified by flash chronat ography fsi ng hexane-ethyl
acetate 2-1 as eluant, producing the title conpound as
the maj or product 25 (0.051 %kgé . M5 (-ESI) 276.20
PAi OH

([MH -). 84 Exanple 227 LN
N—[(S)-2-Ethy|-I-(hydroxyné%ﬂ?lﬁbutyl]-S-fIuorothiophe
ne- 2-sul fonam de 5 This corpound was synt hesi zed as a
si de product using the pr8bedure found in exanple 226
(parts A and B) and was isolated fromthe sane fl ash

i 0]
?I-i] ggln;it ggz‘rﬁ‘ggyg -?V\('?‘ u%.io%éygﬁgﬁyo%f%"qﬁégétrg}'lydg'os-tﬁo'pyrg/r?-4-yl)-
5- Chl or o- N- [ (1&FS'F-%% 3-di hydr o- | Hi ndent - 2-yI }-- 2- hydr

g)lflyieilt hy] ] t hi oplSediesmihydsitlde @207, 3@ 4Anmol) was added to a mixture of N-

ren-9- thyl-(1 C ' &
S)-1- ?%’og-?gl?%og@ggtfﬁhﬁrpﬁbogﬁgaﬁﬂv?e)n_c 3cid (0.50 g, 1.26 mmol) in
hydr o¥Me@thyitenr b dhamd) atD5 °C NhBogaativerifikdare w4 .allSwed th siiver 20 h.
agded Y LNk, at 0 to a sol utjon of
(82 EE PRSI CHT RS it Pastop ko faripld 10 e vas
yl mla‘; Aibstsd walk beteydridavdsiel) ﬁth?ﬁ?b.dl‘ ha@iatkr (ageQvag ,coh14ee18t€ated to give
nmo LR yqr: p al of uran (20 nL@. The. _
reactfon ta/ggsmg{lﬁlﬁ\%oﬁ %é{a\i;\}}éry mﬁfls(')wé‘ge(foé%g?srﬁe ﬁsto}vegﬁ’oﬂzo'THF’
t hen Wa<1yudnetdedoloy tedfl. t -cdlorothiopBene-2nsul farfyl A0SHdACEESTg, 3.15
aci d L, dipkhad 8k | vent ,evaporatign, the, .
crude pr(gyé‘uct ﬁggec@%ssol @%’&%gﬁy%@ﬁgﬁ tg‘g‘@f@f%gﬁ’ﬁaﬂse which was
WaS hethepivapmed to 25°C ovemight. Aqueous 1 N HCl was added to acidify the mixture
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,SO,, 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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IN HCO , water and 10% NaHCO3. The organic |ayer was
dried over MgpSH4, filtered and concentrated to obtain

a crude yellow oil (1.8 g). The crude product was
purified 85 by columm chromat ography, silica ge

230-400 nesh, eluant: 1:2 EtQAc-hexane. This produced
the title conpound as an anorphous solid (1.05 g, 54.4

9 . Nhss Spectrun1 (-ESI): 398 (MH"', (+ESI): 400

( M+H)

(2S)- 2 AnPno v ‘E*ﬁoré 'ﬁgzﬂye%& Tierabydant shigpyrar sy higrtigne-

Pi peridine in 0% ) was added to a sol ution of

o ndens 2oy ) -G %ﬁw&nﬁfrs&éwéwg (Y G opseangapy-

mEo! )acktit alFO (15ngo mhbig wﬁﬁ@gbwmnw (3 HiL) eDcodled ZBCC. A
for tion, the crud

0ok Rand Hafioe (G AoHp e DL A2 anly 8 S IR s

dr i echdoatdropviishd t}felnlnit&[ree\dls el e@tbﬁcaerﬁ&d’ 28 Erhvemighh Tl volatile

Fil7gr ?%ﬁﬁﬁ/tﬁ_weroé%rgov& Fn vraguo,@%l E r%?l (Bg ? eg%torbl Wy g{fugscltl)/ﬂh EtOAc

H- i nchand washel ywitR H,QyIidd HEl eﬁdmfu}atddhtheﬁﬁ-l@@s Ulhe orgamt eberact

toa iR B NBR Rl it e T "Gl By s

i N CHYColimnSchrdnjatdgoaphy (Bibtage), ldlhtunnl bElQA&S)e\&e to aff'ord 5-chloro-

s e A G e AR A DR R Ry co me

n., 532§ asmmth)te solidemps m8u11|06‘l Mass Saédtrome{cESth 3¢@iMrH) 0 Anal.

25C In . .
(1:1 @a}f%@\@dr ék”‘%ésoi’ ﬁdC ‘éat g’(ﬁ’gﬁgt ’\é\%?r eaé‘?ﬁl %9%@%4.69, N,
conpl B8&%. It was diluted with CH2A 2 (50 nL) and the
organi c layer was washed with IN HO (2x50 ml),

sat ur at ed agueous NaCl (50 nlL). The organic |ayer was
dri ed over I\/gSO4 filtered Bronpo22%entrated to obtain

a crud : heb | 2

by col craers B 2D s d-gf '?@2-45"?‘*%&&%%e%?ﬁ’“mde
eluant: 1:4 Et QAc- hexane to afford

5-chloro-N-[(15)-1-(2, 3-di hydro | H nden-2-yl') 25

anDrphous white solid (O. 361 g,
Spectrum (-ESI): 356 (MH'. Anall
C15H10CI NOBS2: C: 50.34 H 4.51 NY3.
50.28 H 4.36 N 3.77. 86/ npl e 2R9
5- Chl oro- N-{ (1S, 2S) - 1- F( ZArOKyi m
hyl but yl t hi ophene-2 sul f onaniddeo \1‘-@(

20 ' To a solution of 4-[1 -(5-chloro’-1hiophéne-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% TF A, 20 min gradient) gave the product as an oil (0.0166 g,
11%). MS (ESI) m/z 325 ([M+H]").
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Cl 5 A solution of

5-chloro-N-[ (IS, 2S)-1-fornyl -2- methyl but yi ] t hi ophene-2
- sul fonam de (Exanple 118, 1.0 g, 3.4 muol),

hydr oxyl am ne hydrochloride (0.464 g, 6.78 nmol) and
sodi um acetate (0.556 g, 6.78 mmol) in nethanol (10
m.) was stirred wunder reflux for 19 h. After
evaporation of the solvent, the residue was dil uted

wi th aqueous K2CO3 (20 rTL) nd ﬁfhﬁg extracted with
CH2C 2 (2x40 nlL). The conbl action extracts
wer e was hedV-{{iS)- h—l‘lthylfie(hyd!rquethyleeﬁurwgﬁmﬂherfetj §ufoaaimie d
concentrated to obtain a crudé .oil (0.89 g). The crude
product was purified by colum cRgonmatography, silica
gel 230-400 nesh, eluant: 1:4 EtOAct hexane. This

produced the t|tIe conpound ( as an
anor phous white solid (32 ng, .1 % | Ma$¥ Spectrum
(-ESI): 309-(MH'. Anal. /c Nig10H150 N203S2.

0.10 C4H802: 15 C: 39.08 H 0 8. 76 Found: C
38.72 H 4.67 N 8.43. Exanple 238

5-chloro-N-{(S, S)-1-[ (E) - (hydroxyi m no) met hyl | - 2- net hy
| but yl t hi ophene-2 sul fonam de Cl1 87 A solution of

5-¢hl or o- I\I;\[(ll%,;ﬁsg;_SLft Vi I]th ophene- 2
o Eﬁ{/l;}# o ulf%gg I I

- sul fonam de o ,
hydr oxyl am ne hydr ochl or E 78 mml) and

di
o) was stirred %dﬁ%gr&?eb%“@‘”gﬁ )fﬁ”‘*ﬁ‘-“%ﬁﬁ%'wmet‘”@w‘l
ev ap\gq‘é?l?s"@ﬁe -grulfaramids|(V:dhe, 2.9 meobcheiaiuethylditin (1.983tg28.0 mmol),

bh & n i { f
G z:'éa;"ﬁ“’m”é ARGk 00 3060 SRR T bl 15 mu)

washedf H“bjr PhES h prdepg nigipegn alVgS@hﬂre f Afterepelihg taﬁﬁfC

Conceﬂkhl@tcﬁﬁ’etﬁz@e olot Al v & a(aﬁéhda%d Hel mil RredR el and 16 S{aﬂeq% give
produ urjfied by colum '(:hrorratograallal ¢
gel -pi?ff)‘ ﬁ‘éﬂ?r”délﬂéﬁﬁ%)l‘hw @W-\ﬁ@ﬁ&tﬂ@nﬂ‘mn@n in the next step,

prodUﬁﬁdB. ME(-ESH beo soqeepng (E-i soner) as an
rphous white solid?’gp 28.3 %9 . 10 Mass

Shectrum (-ESI): 309 (MH)' el cale d for

Ci OH15C1N2R3S2 .N-fisYitL 30
8. 09 Found: C: g%SE%’W-@?\drol\lg'nelh)é@ %\ﬁlh%ph&e@sdﬂ’onmlde

Di et hyl - 3- et hy| -8 56‘5?8‘&)9\1}‘643|°8M’ﬁlédr2uszacarpelaﬂ@€@<rthm NFif18)-2-
150 nrgthprm a@dtoum@lhﬁmbmesi(mrﬂetﬂyﬁﬂmﬂy{)t&fopﬁeﬁé QLM amlde (0.24 g,
et han 5 acet am donal onat e 349,
i f nérﬂc&l ed S ct %%{Mérxgﬁéoa%(@ g 8.58 mryol) gltat@nce The
Lmﬁb!a} mixthe eraé:dtd:chﬂ 7m0(ﬁddi%€a MeSgeh BedspHRtd, R 16RandMen cooled
Eoe{5°E gﬁperecl %vaporatlon 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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time, 2 nmL of glacial acetic acid was added, vol atiles
were renoved under pressure wth the aid of a water
aspirator and heating bath. On cooling the residue
solidified. The residue was dissolved in 50 nL of
toluene and to this was added 20 nL of 20 petrol eum

et her. The product precipitated when the m xture was
cool ed. The crystals were-collected and washed with
water and further dried in yacua tg obtain a white
solid (5.6 g, 79.77 % . Mas¥ "’Sb@&?%m (+ESI): 258

( MtH) +. NB(S)32-Ettyy i ghydr amnﬁ‘et}@(t)bdtyl]EﬂFnlﬁt}golﬂfenmehlﬁ(yﬂamide
- 3-ethyl -5-oxopyrrolidine-2, 2-di carboxyl ate (21.76,
84.67 mml) was refluxed in 80 nL of 49 % fum ng HBr
for 4 h. After this tinme, the sgcontents were placed in
vacuo and the volatile constituents were renoved. The
gummy residue was di ssol vedN of distilled

wat er and the water was re s b&tbre. The
process was repeated onge/hoke JNE residue was

di ssolved in 20 nL 30 of %hﬁ the pH of the

sol ution was adjusted to p 3\ﬂtrlconcentrated
ammnia (2 nlL) solution. At this point precipitation
of st he et hyhis gquioa:mi Waﬁﬁ},indxeél\ﬂ:ﬂ aen@xdu pagect usiy theqobdedgre found

on an.ice b y. di queoys so
ot DB dRs st e B e Pkt BT b epaiagresty
t he wabmmnek hasial (01024 b UIr5e6)i BMSCER]I) E2H420i(fM4g)h. Care
must be taken to add the ethanol slowy to prevent
the precipitation of an undesired side product. The
conmpound was purified by cryxheiple228tion from

fer-et nol Thi s f e Py
colipounc e s b e vl @%ﬂa“d‘ olygfnf it gne-2
Mass Spectrun1(+ESI) 176 (MMHmnman -Ethyl .
- 2-net hyl pentane-1, 5-di-ol To a urry of LAH (2.06 g,
54.29 mol) in THE (60 nL) was ed 3-ethylglutamc
acid (3.5 g, 21.71 mml) dropwse at 0C over 20 m n.
The reaction 10 was heated to for 18 h. The
reaction slurry (gray) was coolefl to OC and quenched
with H2O (3 nmL) then washed w & }NaOH (9 nl) and
H2O (3 n), It was then stiyrad°for 6 h at 25C to
obtain an off-white slurry{ Theslurry was filtered
and the nother |iquor was fArther . dried over MySO4,
filtered and concentrated Tn vacuo to obtain
3- et hyl - 2-net hyl pentane-1, 5-diol as a crude yell ow oil
(2.85 g, 15A.89. 93H-FigorervhgimeBledS)-11i3,3-diEgdp: 1 Hifden-2-yl)-2-
(MtNa) +. D. 5 - lranyethiNeqrRangdtdry| - 4- hydr oxy- | - (hyd

roxynet hyl ) but yllllltél)iran%mi.%g miy '\vﬁs"{h%'e‘& gr%pwise over 30 miri 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 HCI, water and 10% NaHCO;. The organic layer was dried over MgSOs, filtered

and concentrated to obtain a crude yellow oil (1.8 g). The crude product was purified
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5- Chl or ot hi ophene-2-sul fonyl chloride (6.4 g, 24.48
mol ) was added 20 dropwise (5 mn) as a solution in
CH2A 2 (5 n.) to a 0 C solution of 3-ethyl-

met hyl pentane-1,5-diol (2.85 g, 19.34 nmol) in CH2Cl 2
(30 mL) and triethylamne (5.66 nL, 40.81 mml). The
solution was allowed to warmto 25C overnight (19 h).
An al i quot was taken and TLC (1:1 Et QAc- hexane)

i th ey PR R 2R e o e Qashne. i
wi t h P2siuped thEJllle(Q)nﬁ)@urld_a)s aam:doxfﬁ&ddd saider 0agURt%) Nakds Spectrum.
(50 r(Lg - Ihe ! l_ﬁagn)% a?éé‘ﬁ{‘\% \(/ﬁs dried over MySO4,

flltere and obtain a crude oil (4.9
g). The crude product was purified by col um

([i:?rozgathg)%gﬁgh%/(o %]Alrr%rgo Q‘a 3 %%ydroqgl-m en-2 }'Se!ttlmja%ro]lt 1:4

5- chl or 0- N- [ 2-28t % Pipeddihy thraMy 1 5-rh biyicks Qi yenerb Rysbli BeH o Ju-

R e (e N T LR St SR RS LINE M

89 1.(1 %gsn 2.0 mpwhdn DYF (eruapnce reastich Wisostisred @ 4580 for 19 h. After
| Cs:gm 'sa'i'&@@h%'bfa\ﬁ@n é—%&yﬁgcﬁﬁgYﬁsE’d@so vedqglﬁgﬂxklrﬁscgtgtte% mL) and

| unm: Phenonenex
481 v &ried puer \WaSek, flereg 204 Tumsetiufe ¢r Ybiin SatudeytlicB: oil (1.05 g).

Acet oydst &b gﬁg, 9 ffer) Solvent G adient:
e St Bl T T L) D im0 06 B

FIl ow Rat e 22 5 m_/m n The product peak was col | ect ed
based on ©V abs6hklporidf(lahi-(Zddthedrordkiaden-2-91)2-
Anal ytical LCNMsdwsyriivilintapbeneHeslfenami®ackard 1100 MSD

VMSt h Chentt at 'ﬁ@hl&%ﬁfﬁ%@&?& -2- {Eﬁ(}o grl\{clgéﬁoggélg%%mROMVas

col umm _at
V\at er"dcfeé deRRygiserA MH Y Fseﬂrﬁohmsn Mh‘n@ht(S BL) Ace 0 Whsdlutiohf (25)-2-

g g%oam%ob% hwmfcﬁs%}niﬂa@éﬂtﬁmethalénghé)i zgéngn ol)Qn §H2 I %s mL)

./ m*“%fi ‘“e'éé‘ﬁ@e’te.(aﬁ m‘ﬂéz%imwimhe mhnthSwS@mmdng »\Mmleo 25°C
Posi biataighiI D9 KA ali§ 8 WBNMaREn 208 TIW (1 .?%tOAc-he:‘.ane) 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 mlL), 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-[(1S)-1-(2,3-dihydro-1H-inden-2-yl)-

25  2-hydroxy ethyl]thiophene-2-sulfonamide as an amorphous white solid (0.361 g,
38.4 %). Mass Spectrum (-ESI): 356 (M-H)". Anal. Calc’d for Ci5sH1oCINO;S;: C:
50.34 H: 4.51 N: 3.91 Found: C: 50.28 H: 4.36 N: 3.77.
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3. Analytical LCVS conditions: ZMD (Waters) or
Platform (M cronmass) or LCZ (M cromass) Col umm:
Zor bax SB-C8 Sol vent: Acetonitrile+H2O contai ni ng
0. 19%0FA or 0.1%A 25 G adient: Gadient: 2.5mn 15%
Acetonitrile - 95% Acetonitrile Flowrate 3m\mn
Det ection: ELSD detection (SEDEX 55) UV 253 detection
(Schi madzu) 30 90 Exanple 233 - Repressor Rel ease
Assay (RRA) The conpounds g%gera L S described in
Exanpl es | through 220 were Y8TPE4*2% n the RRA in
accor damhmr,wiN-t(13,05}-'lé.d'iedhytcbom:mmamtbﬂhumthibbdtylthiophene-z-_
" Sheiffele, P., Jones, D. mﬁ%ggtl M1., and Quinet,
E.M (1999), "Repressor rel eXS8PARIES ot 4l tool for 5
nonitoring anyloid precursor protein (APP) proteolysis
in mammalian cells", Society for/ Neuroscience
Abstracts, Vol. 25, 29 h Annual tlng of Society for
Neur osci ence, M ani Beach, Florida] October 23-28,
1999]. Briefly, this assay is perfoyned as follows.
A. Cell Culture 10 CHO K1 cel ks ultured in whole
DMVEM nedia (DVEM - High d @ bih 10%fetal bovine
serum 1% Non-essential Am np—Aci ds, and 1%
Penicillin-Streptonycin) at«'370 C wth 5% C02. Two
mllion cells are plated into 10- cmdishes 24 hrs

tot t
ool ot o A TUBE bt Siner B0 ADPS it S RiGrenc-2-
L| pof ewtfammide (Eixarmpleyld 8.dm g, Bi4sinol) tyfiogylohing RE\@hlomide (0.464 g,
d 6 [@\l&
ggt i I\g'#?l%\?{;f) aPeCo?l?LIonF] g&'ﬂagé (0%‘3% §¢ ncﬁ@g{) ﬁxg-g%g%ntﬁp(éé ﬁ'lqt) lvas stirred
Pl us rwadgemfluf tor 195. Aftergr aporatifin gﬁthe aalvqnp ithe residue yyae dﬂjﬁed with
-~ 40 L
10 L BhBALRSERLLARLPARSIE SO S 0nic BRI QRY e combind
r eHlye neagtion extrasishigre Vashad wuh ésne trigd avgr Me@O.Dfsered pndd :
i ncubgy nQQ\’trgtteg(?o ﬁ%ﬁgﬁuﬁéoﬁ gd) k@g%)aﬁ?e c?@d%lﬂﬁglu&% p@rﬁ@d by column

cover e

Peni ci ¢hromatserepyt Sligacieh23 0T rmwa-aluapl: d:4it@ perhanane hisproduced
then | t"ﬂg ﬁﬁ@gon%btugd Ei‘-?s%ﬁxeﬁ% Lﬁam@rgﬁods %Hpﬁﬁig‘éﬂa}ng ?37p’/o

over ni ght
. Mass Spectrum (-ESI): 309.(M-H)". Anal. Calc’d for C1oH1sCiN20;3S2+ 0.10 C4HO2:

15 C:39.08 H: 4,98 N: 8.76 Found: C: 38.72 H: 4.67 N: 8.43.

Example 230
S-chloro-N-{(§,S)-1-[(E)-(hydroxyimino)methyl]-2-methylbutylthiophene-2-

sulfonamide
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One and one half mllion transfected cells per well
(100 L total volune) are plated into sterile, opaque
Packard 96-well Cultur-Plates in clear DVEM 25 whol e
medi a (DMEM - wit hout phenol red) and incubated at 370
Cwith 5%C02 for 3-5 hours. B. Conpound Dilution
Conpounds are diluted using two different protocols;
one protocol is wused for conmpounds supplied neat

hed N 3
sed for. Comarioh Br LA o0 )9 AR REEHAE R iherd
in 96- ﬂ%t??a%n}’)%ﬁéwple rc&Pl&cht h4 p»mt)dwdtosylar%e hydrédapeige (0.464 g,
and 25, Mmg@ﬂ%dl@ﬂ\{%e%% f@?@&ﬁ%l d’[ ﬁlztnﬁlo(lgngg istmed

used as d|| ent. The
cont r ofRdgiTelly \1f°ék9p‘éﬁf§?éﬁ‘taa¢rallopI0éthesolve1ih@‘\efrcshdue\mcamgxluted with

tatd e zdleadu@u@coh@o%@%d fhe ex@rmgﬁldcﬁzld géw%r}mﬁ T hbined

note that. the | ast steg is the ad
cel | s/ FEYPRETIRCE et feashad withrbane, gries) %eMgSCﬁaﬁlt@edzxnd

Conc e ndonedntratadiol obtairQird Bl (€ QPO L(dé F’chL t%Ia 6
Sol ut i Q1o m | uted with 100% DVS : ¢ Qﬁﬁ’l ted by column

di
sol ution onﬂt?giﬁqﬁtﬁﬁﬁ”’ﬂg Pt 4%Bmesh, ei—B‘ﬁWll Plé?t%éc'B@-a&e This produced
Di | ut i tbetitle ddmpuiiidA(B-125249) G/ ug Rhitdolie (308 r@bbygmn
3l qlq\l,I Dislu%io Lfgsé)(l Ccel | e)20 g/ ni(in
celd s/ Mas Ppe SE‘Q\(' '§€W @érrﬁéﬂn@?éc équ ﬁwé’lﬂCﬂN@SSm@MO CqHgOy:
f or matC a40. Z0HM0 NHe0d Kduh@V8: BY78 HEPs£8eHp the
protocol for their dilution (note that an average

nol ecul ar wei ght of 10 these conmpounds was used to

cal cul at e theseDidihyd-tBylS- aﬁﬁbrﬂﬁdxﬁél@‘i%ca?bb%li@st step
is the addltlolnc‘]_gjt9 co o nd fo cells/nmedid in tissue

cul ture plate) Wéé?ﬂl‘feét”? bR ok gbsrutsehanel was
. Sol 5ut i edded( dethyd iacead midamialonate2 0.3 gM st} 4 Arfd1}1hyl-(2E)-pent-2-enoate (3.5

8. 27.3 mmol). The reaction mixture was then refluxed for 20 h. After this pér’iod of
time, 2 mL of élacial acelic 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 producgprecipitated when the mixture was cooled. The crystals
were-collected and washed with water and further dried in vacuo to obtain a whlte
solid (5.6 g, 79.77 %) Mass Spectrum (+ESI): 258 (M+H)".

B. 3-Ethylglutamic acid.

25 - S56gof Dielhyl-?-ethyl-s-oxopyr.rolidine-z,Z-dicarboxylate (21.76,
84.67 mmol) was refluied in 80 mL of 49 % fuming HBr for 4 h. After this time, the
contents were placed in vacuo and the volatile constituents weré 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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Dilution 1-200 g/nL6 L stock solution 194 L 25 nM He
es Dilution 2 (in Cell Plate)--20 g/ nL11.34L Dilution
2 (in 100 L cells/well) 15 Once conpounds are dil uted,
they are applied in duplicate on cells in tissue
culture plates (prepared above). Cells are incubated
Wi th conmpound at 37 Cwith 5% CO2 for an additional
36-48 hours. C. Assay Measurenent Luciferase assays

(LucLi,te.r ent. are er.formad and .ar 0

oo e BETR it AR St hGed e S iomiitt 748 h. Cre mus

r enp\betkken omde deletfaboweily tplpstvent 2 pasaipitateplofice dndekitdd side

100 \ I )

0D e B ccBbnd YRS AR T hor Vo1 (121)

i's adulenire Bhieprotuoasthe tidacbrgvendrsat esorphaus whisadalid (Ahg, 99 %).
Xe%is@Séggu%?L%SI?q7@@%9 ry shaker for 15- 30 m nut es

enperature. Lucl

room erase readi ngs are then
taken on the TopCount instrument. 5 Measurenents are

expressed-as &eﬁt lavl%etjhggmang/gls@c(RLU) and are.

cal cul ate el as follows. D.
Anal ysi s of da'EoeaSTllrre' qféeﬂh{ QD6gf 542Pemme’y &y THIF (40 mspescrdded

tot @?tﬁﬁ@ﬁ&m&%.@%‘%@% {41 r‘%gaoﬂ;g dp'B%s@'atrb é%‘é‘erfbrog%'ndﬁije fefction

the fo consi dered activ
i ¥ RR¥as hegted tto pEafes 18 b Tébte r¢aea®tslua3 UeByY wisdoplad tce%@eandn

et FGEASE B 16 tmBf naMhafhul § B398 ¢ AK) &4 8D G i 1

det erm ned 0SS o sign i ncrease)
Fol d \the@as@ed for ¢ het ZJaGrmmtalmn 1 dffwhitesshaye Thectirgt wgs ﬁltered

( rreasy,a@[q: Hﬂlh&%h@&r WaS lerlhg\ﬁ1 eH'a\/Jr%) SOV &lteLllaHE ntc?]ntrated in

contr ol repr esents e st andar error o
mean agKo wbam hethddsmethylpantagerdafryol apg pruds yellavpeilif4i8s 8.

st As g i +Tab| e 23 Ex
4Con§%Pngohlﬁ%gNggnee&gﬂg F ?rl?nll Eg?ielgge 1.

- 101. 573- br onp- 5- chl or o- N-[(I

S, 2S) - 1- (lpy dr oxyamltdMl2- e@l l 4-hydroxy-1-(hydroxymethyl)butyl]thiophene-2-
met hyl but yl t hi QEbens é fonari de

2103. 25-bronp-N-[ (1S 28 1 éhydrox net hy 2
32. 34met hy| bueRiprpity p&}m&eﬁ@ﬂgngg}plpr {bf @p24.48 mmol) was added

20  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 CHyCl; (30 mL) and triethylamine
(5.66 mL, 40.81 mmol). The solution was allowed to warm to 25°C ovemight (19 h).
An aliquot was.taken and TLC (1:1 EtOAc-hexane) indicated that reaction was
complete. It was diluted with CHCl, (50 mL) and the organic layer was washed with

25 INHCI(2x50 mL) and saturated aqueous NaCl (50 mL). The organic layer was dried
over MgSQ,, filtered and cdncenfrated 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

30  Spectrum (-ESI); 326 (M-H)".
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103.06 104.26 11.79 204.5 205.5 206.3 32.96 11.54 ..
31014- brono-5-chloro-N-[ (I S, 2S)-1-(hydroxynethyl)-2-
201. 5net hyl but yl ]t hi ophene- 2- sul f onam de 2025.4 93
4103. 35-chloro-N-[ (IS, 2S) - 1- (hydr oxynet hyl ) - 2-

32. 98n®et hyl but yl ]t hi ophene- 2- sul f onam de 33.52 204 204
205.4 203.3 205.1 12.22 105.03 531.12,5-dichloro-N-[(1
S, 2S)-1 - (hydr oxyrret hyl)-2- 10. 9nmet hyl but yl ]

| hi ophegg- 3- 30,9, 101. 1
6101. ? gg"‘ﬁ?’%ﬁ 6‘?2‘?@’ ‘ifpl&-s YIRS Ly d roxymet hyl ) - 2-
201. S@EWﬁem@Wp}ﬂahYedﬁi-&ﬁest@nwhﬂbmanm Iénﬁaﬁr;eb e
7203. yJ t utyl]thio
hene- ngqufnf ?‘nﬁ%ﬁ Q%g{’ % rﬁl %r of)ol\'rlf"[“(grE
S) - 1- hlyeirt dx PWaer§8:02% ZFA buffer)
5  Solvent B: Acetonitrile (0.02 % TFA buffer)
Solvent Gradient: Time 0: 10 % B; 2.5min: 10 % B; 14 min : 90 % B
Flow Rate: 22.5 mL/min

The product 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 1 column at 23°C;
3pL injectic;n;
Solvent A: Water (0.02% TFA buffer)
15  Solvent B: Acelonitrile (0.02 % TFA buffer)
+ Gradient: Time 0: 95% A; 0.3 min: 9'5%. 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

3. Analytical LCMS conditions:

ZMD (Waters) 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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32.5methyl propyl] th i o phene-2 -sulfon am de 203.3
205 203.8 11.5 9101.815-bromo-N-[(1

S) - 1- (hydr oxynet hyl ) - 2- 204. 1net hyl

ropyl ]t hi ophene- 2- sul f onam de

10201. 25- brono- N-[ (1R) -] - ( hydr oxynet hyl ) - 2-

206. 4net hyl propyl ] t hi ophene- 2- sul f onam de 201.7
112024, 5- di brono- N- [ (I S)-]- (hydr oxynet hyl ) - 2-

204. 9net hyl pro 1t e
1233. 075-chl oro- N- | lr;ll Q§3 € xessc?rﬁeglaqussay(RRA)

%g 58hydr oXlyedofpbjrida |gemheardels aessrweﬂ mrfa-mndles Nthrugh 380 avege tested
120

13103. 1@?1%%&}4l%cc&[d[gafieé'lth]pubhshfd tﬁchnggr;eséShuey,DJ Shelffele P., Jones,
12. 17y ot ek Ny, dnidQuneh diid- Q9% ‘Roprasspireledss. ao.geful tool for

%;_1 ggﬂﬁgﬁvﬁ% %{%? jl{)%%urgtﬂé%’t @It) %)neg%as in mam.maharsx9 %rells oqzery
15103 /6:88e o sorvpeditstrasts, Wptl 26)a9frénhyal Meeting of8eriety fop
?I/_l ](Sg-glig%geg me‘)l?%ﬁu{\ﬁl?&}qsggﬁ ](_)ctﬂ%eyr d2r3 g.)%ylr?g?]haneﬂ)é this assay is
0. 31. 7peefohyddmstfgllopshi ophene- 2- sul f onam de 11.9
A, Cell Culture
10 CHO-K1 cells are cultured in whole DMEM media (DMEM - High
Glucose with 10% fetal bovine serum, 1% Non-essential Amino Acids, and 1%
Penicillin-Streptomycin) at 37° C with §% CO2. Two million cells are plated into 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 ug 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
DN A-Plus reagent mixture for 15 minutes. During the DNA-lipid incubation, the
20  CHO-K1 cells are washed ofice and covered in 5.0 mL DMEM media without
Pen{cillin-Streptomycin. The DNA-lipid preparation is then layered onto these cells
and incubated at 37°C ovemight.
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% CO2 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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33.1 203.7 2014.2 204.8 203.2 205.6 206.1 103.2 12.56

34.47 1712.385-bronmo-N-[ (1 S, 2R)-1- (hydroxynet hyl) - 2-

3, 3.47net hyl butyl]thi ophene-2-sul fonan de 103. 29

206, 1 203.5

18105. 235-brono-N-[ (I S, 2S) - 1- (hydr oxynet hyl ) - 2-

205. 7net hyl but yl ] t hi ophene- 2- sul f onam de 1, 1-di oxi de

32.19 203. 192065-chl oro-N-[1- (hydr oxynet hyl) -2, 3-

g'ogggghsé ngl Fﬁ@ﬁgp%c{r%gf(slaﬁé{lﬁ aj '915 dlllilﬁg %on;rol on all experimental

entyl }IﬂmSohene 2-sul fonam de

21203. 35-chl orop Y/

1) hexyl 1 t hi ohene. zt{) ﬁ %Mtle d%plc(tsl'%ggtgﬁ(s flc’)“o%plaund dxlutlon (please

22207510éeﬁh4j ithee- Ingt S12p iyt asidifioh of @mpoBrd toicelistrimgdiaciy Gksob exdture
£n- I; l)eth | ]t hi ohene- 2-sul f onam de

23206 45 chI oro- N- (1-cycl ohex- 3-en-1 -yl -2- hydrox

et hyl ) t hi ohene- 2- sul f onani de Table21

242065- chtor o= N (T Tyl gl Y haon (Y A THiNE Ry thropiren
e- 2-sul fomamrde

d (vial
. 25207. 555 REQEBMok: (1) 1oy dr oxymet il bim ?SOQS&SO

20 pL stock solution

Dilution 1 { 1 mg/mL 180 uL 25mM Hepes
60 pL Dilution 1

Dilution 2 200 pg/mL 240 uL 25 mM Hepes

Dilution 3 11.3pL 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
i Concentration Dilution -
Stock Solution (original coné.) - 20 mM Solution
' ' 6 L stock solution

Dilution 1 ~200 pg/mL 194 uL 25 mM Hepes

11.3puL 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 at37° 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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dimeth 1 ro yl thiohene-2-sul fonam de

262055-chl oro-N-[ (1S)- 1- (hydroxynethyl)-1,2- dineth ]

ro | thiohene-2-sul fonam de

27208. 75-chloro-N-[ (I S, 2R) - 1- ( hydr oxynet hyl ) - 2, 4-

dimeth 1 ent yl thiohene-2-sul fonam de

282075-chloro-N-[ (IS, 2R) - 1- (hydr oxynet hyl ) - 2- ( 4-

nmet hox hen yl) ro yl thio hene-2-sul fonam de

292 : (ph3, il BOX yl ) -.2-

oty o] PR RS B AR RUEE A e votume (100
30208) F5he htidiite iylsfs@ttGte Bufést l3yakiddd-to each well and the plates are

225 RS Rrebp oh % rduaty IRRTIEIES 55 RRLLBARA ©
S, 2RmRrattrhy Ludife(aoy madingsaed thenl taked on fetThpCaeiminstrument.

]t A -2-sulfonam de .. .. . -
2o BLEERE R b T o e R prepspyie and
met hostyzet énMS Baod w follbwvophene- 2- sul f onani de
33206. 55-chl oro-N-[ (1S, 2S) - | - (hydr oxynet hyl ) - 2-
nmet hyl pent yl ]t hi ophene- 2- sul f onam de
34205. 95Dchl cAralybis p{da8y 2S) - 2-et hyl - | - (hydroxynet hyl)

ent 1] thia hepe-2-sulf.onam, . :
35203, 7- ( hyar i ceaP e, S pesstio g ssppgunds gpemplind

10 hi bereinear?prowidédinaimg fddowing table. A compound is considered active in RRA
362 - - |- ( hydr ox ~2- (A= )
ot R R pEEE LS PR A G SRR, D010 el non
3720Ki@8s dbrorimd My | s & IRYHE 078 ald oucsene). hd1g inrease s the
rsl g &Snl_o ﬁt%‘)@u&?@r}%&%ﬁﬁ@{(%@%@eg g‘r{?’;ﬁ& voezh' g%tSJncl:tls)l olv(e)rr & l'ué\rlft an]rrol,
ent YEM trepehevsah@standhfdenmand fdies mean for fold increase (not shown), All

T SR MU PR e 0 )2

ene- 2-
40203. 95-chloro-N-[ (1 S)-2-propyl -1- (h droxnmeth |) en
1 thi ohene-2-sul f onam de Table 23
Ex#| Conc APPIFold [Name
(ng/mL) Increase .
1 10 1.57 3-bromo-5-chloro-N-[(18,28)-1-(hydroxymethyl)-2-
, " |methylbutyl]thiophene-2-sulfonamide

2 10 3.2 5-bromo-N-[(1S,2S)-1-(hydroxymethyl)-2-
3 234  |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-[(18,2S8)-1-(hydroxymethyl)-2-
20 1.5 methylbutyl]thiophene-2-sulfonamide
20 25.4
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41204. 75-chloro-N-[ (I S, 2S) - 2- et hyl - 1-
(hydr oaynet hyl ) hept yl ]i hi ophene- 2- sul f onam de

42203.45-chloro N-[ (IS, 2R) - 1- (hydr oxynet hyl ) - 2-

i sobu

| heptyl]i hi ophene-2-sul f onam de
43201. 75-chloro-N-[ (1 S, 2R) - | - (hydr oxynet hyl ) - 2- ( 4-
nmet hoxyphenyl ) he tyl ]t hi ophene-2-sul fonam de 44

201' . 65-chl oro- N-[ (1S, 2R) - 1- ( hydr oxynet hyl ) - 2-

en ,loc

yl]1thio hene-2-sul fonam de 45202. 15-chloro-N-J(1

S,|2R) -[1- (Wydrjoxymdt3hyl ) jS2hlokeM-[(1U8e2S)-1-(hydroxymethyl)-2-
tyll ] t hi ohéne-|2- sud.$onanjndéylbutyl]thiophene-2-sulfonamide
46205.185-8hl dr o- N-§3 1S, 2S) - | - (hydr oxymet hyl )-2- hen |
rg |]thi odeng- 2- st f onam de _
47205. 45-%hl dro- N4 (1 S, 2S) - 1- (hydr oxynet hyl ) - 4- met hyl -
2-|. heny!20en |(]t hP8hene} 2- sul f onani de 48204. 75-chl oro
N[ (1S 2R% 2-[(2-f&Byl)-}- (h dro%%meth ,1) ro 1
t hi ohepe-4Y syl f onési de ¥49206. 15-chloro-N-[ (1
S,2R)-R- (2-fUryl)222 (h| ydrox meth yl)but 1 thin
hene- 2t sul% onam d&03
50207. [75- 8hl dr o- NI[1( 1S, RR)ydichdra-N-(i $;29)- Ik (Hyhredyroathylip hy
1)[-4- peth | lent 99 t hjmethybowlRicpbédectnarifodanide .
5112045} cfl-drg- N-[ 0£S, 2R) - 2- (2-furyl )-1- (h roxy neth
| )lact_] 1tW ohene- 2-1lsul f pnani de 96
522675} chlfor o- N- [ §1S, 2 S);5tdi¢HhgroNe [(Y3re$ R)-(Hyd Rxymatbyl)-2-
r opyl o*',t y29 t hi ophéife- 2- sudthythngliindtphene-2-sulfonamide
5320. 3L ONPJ (1S, 2SP92-[ 1} 1' - bi phenyl | -4-yl -1-
(hlydr oxy @ hyll ) pr 83yl | - B¥-If 18, 28)eit-thiy drp knemeeshy?)-2-
sulf onani de methylbutylJthiophene-2-sulfonamide
5423, BN-10( 19, 2S) 37-[ 1, |5-chlor@Ne/(8) J1-Bydrdeylrethyl)-2-
(hydr oxymdt hyll ) buyl | - Sincttytprapy ihphene@-&ifosarhilonam de
55201.9N-3Q( 19, 2S) 32-[1,] ' - bi phenyl ] -4-yl - 1- (hydr oxynet
hyll ) - 20 5
20 38
1 1.5 |
9 10 1.81 5-bromo-N-[(1S)-1-(hydroxymethyl)-2-
20 A methylpropyl]thiophene-2-sulfonamide
10 20 1.2 S-bromo-N-[(1R)-1-(hydroxymethyl)-2-
20 6.4 methylpropyljthiophene-2-sulfonamide
20 1.7 .
11 20 2 4,5-dibromo-N-[(1S)-1-(hydroxymethyl)-2-
20 4.9 methylpropyl]thiophene-2-sulfonamide
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 8.6
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 S-chloro-N-{1-(hydroxymethyl)-2-
3 1.87 phenylpropyl]thiophene-2-sulfonamide
3 3.33
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4- et hyl pentyl ] -5-chl or ot hi ophene- 2- sul f onam de
56206. 85-bronmo-N-[ (IS, 2R) - 1- ( hydr oxynet hyl ) - 2, 4-

di met hyl pentyl ]t hi ophene- 2- sul f onam de

5720. 6, 45- brono- N-[ (1S, 2R) - 1- ( hydroxynet hyl )-2- neth

| oci

t

1 thi o hene-2-sul fonam de
5820105- brorm N-[(lS) 2-et hyl -

]- hdrox neth I)bu 1

59&84 mgr ofro- I\é F% 1S, 1;39 -ﬁg({hy tzlﬁy&w jret hyl ) - 4-
“C—‘;%‘ +—ep n hi-ohepe—2 gL F’;m o -I'P-fél i
|6]Ot h|60heon [Tgu{\l%lt n;a : Z glfbutyl] ﬁphene-é—smgym%@ﬂ&j ) en
d1205| 75-br ofro- NX(1'S, 2R) - I - (hydr oxymet hyl ) - 4- et hy| -
-trofl e 1th|o e- 24sul f onam de
d2204| 55-pro % 1S, 25)-2-ethyl -1- (hdrox meth I)he
Wl thio net 2 S onafi de
83203 355 br opo- N[ 1S, ’R) -1- (hydroxymet hyl) -2- isobu
tihe tyl [ ohene- - sul flonami de
84202} 95;br oho [(1S 2R) - 1- (hydr oxynet hyl) -2-(4-
et hox h | hi ohene- 2- sul f onam de
5, 20{l. 95-brp (1S 2R) - 1- (hydr oxynet hyl ) - 2-
enty ocgyl ] thl og 2- sul fonam de
faXeYaYm Q ron |
a;’g’f |" -ﬁro ES i) 'Zhy'&fox‘ymethyl)-z-“" '
67204 S -‘t‘lﬂ PRIEYSRTHANFmEte e
llbut nam de
68202 28) 1 (hydr oxymet hyl ) - 4- net hyl -
4 ol LI
#BI B ala
| pyr hlg A3 mide 1,1-droxide
70204 R) 2 (2-furyl)-1- (hdrox neth.
|) ¥~ aal da 71205 25 _ hr orm I\‘L]L'(_jl_
< i??) & cﬁoroﬂ”[l -(hydroxymethyl)-2,3-
' ldimethylpentyl]thiophene- 2-sulfonamlde
20 20 5 5-chloro-N-{1-(hydroxymethyl)-2-
methylpentylithiophene-2-sulfonamide
2] 20. 3.3 5-chloro-N-{2-ethyl-1-
(hydroxymethyl)hexyl]lhlophene- 2-sulfonamide
22 20 7 5-chloro-N-[2-hydroxy-1-(2,4,6-trimethylcyclohex-3-
_ en-1-yDethyl]thiophene-2-sulfonamide
23 20 6.4 5-chloro-N-(1-¢cyclohex-3-en-1-yl-2-
hydroxyethyl)thiophene-2-sutfonamide
24 20 6 S-chloro-N-(1- cyclopentyl -2- hydrowethyl)&uophene-
2-sulfonamide
25 20 7.5 5-bromo-N-[(1S5)-1-(hydroxymethyl)-1,2-
dimethylpropyl]thiophene-2-sulfonamide
26 20 5 5-chloro-N-[(18)-1-(hydroxymethyl)-1,2-
dimethylpropyl]thiophene-2-sulfonamide
27 20 8.7 S-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2,4-
dimethylpentyl}thiophene-2-sulfonamide
28 20 7 5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2-(4-
methoxyphenyl)propyljthiophene-2-sulfonamide
29 20 2.6 5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2-
' - Imethyloctyl]thiophene-2-sulfonamide '
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73201. 95-brono-N-[(1 S, 2R -2-(2-Riryl)-1-
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74205. 15- bromo- N-[ (|
S, 2S) - 2-et hyl -1 - (hydr oxynet hyl ) - 3-
met hyl but yl ] t hi ophene- 2- sul f onam de

75P2Qg " NIEAS 23 5L YR fYI F=2=1Soprop
¥|GZM et JW[E 2%3['41‘4 F'}_%?ﬂ?ﬂ&yggyﬁ;}f é% qu\qr%- -sulfonamide
(hygfo Kyms(% 1y butyl ] -5-% rtrary. i @'nfzt% gﬂﬁ(@’ﬁ%‘h&{l@ 4
77,”-“-\3 J.U ' Pruou= ?\i' {\I ’IIS, ¢ rU/\
1 be?l |t huz%hewe- 2- 3l forme %H;ﬁ - dIosyiy ﬁ‘*g mtf
S bey—b P THIN :- L%YPI'\G,JL utyllthiophéne-2-su €
: ifgﬁe ©90 fon§h§ de S-chloro-N-{{1§,28)-1-(hydroxymethyl)-2-
i L ML {Ac A thy{peggyu;h;ophene 2- sulfonamlde
78 h’d i U= T\ £ S ?? f'
(h;\gr o'(yme(gJ ) oct y?] t hiﬁ\fnr % %R 8?1
78 3’43- 85 SO VA QNyme ¢,ny hiop ene -2-sulfonamide
(hlyd? okyn® hyl) octd | t hi %ﬁ‘gﬁgl“‘z sl iponetiyl-d-methyl-2-
7921\'\34 [ .-.l..l N P+3[/1S)’PFQP5\PL¢W t CHHALO
an ng) D- t hi”* pher%‘?ﬂ‘i’r? o) 1-(yd O’Wmet yl)-2-(4-
S0RE4—85 ah E-o—N L 18) @et M en }Rem}lth’@thﬁgrSHLfonaM%
) [p70] 1175 thi o tiehesul[ KIS 20T Gydrolymeth >
81Ro4+—-55—ch o—N-{}+S) BIOPYAOS PSRl Y8 nol-1
(hd\lﬁgx et proﬂ\] - 2-'?15*'il OB LS g )F‘Bﬂ’é(ﬁf°d§“e‘hy')2
829225 chl of o~ N[ 15) |phenyipeniyliophenanypfonamider o1 1.
h brox| mefh 1] bu P-L2- t HrAINEREKS POy ek 77 5
- cplorb-Nf (11 5y - 2. [ ( 2 Hpahvkeppilbigphenei Znsfonamida, gy oy
mef HOI { he2¥ - b-t hid® hendaaHeramaii Sed-propyl-1-
84203 8N-[ (1S) - 2- ( henr y||dpdrexymethy) poneyl i apheneripsul fanamide
]- B4l 20 47 7 [5-chloro’N-[(1§,25)-2-ethyl-1-
(hydroxymethy)heptyl]thiophene-2-sulfonamide
42 20 3.4 S-chloro-N-[(1§,2R)-1-(hydroxymethyl)-2-
isobutylheptyl]thiophene-2-sulfonamide
43 20 1.7 |5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2-(4-
methoxyphenyl)heptyl]thiophene-2-sulfonamide
44 | 20 1.6 |5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-
pentyloctyl]thiophene-2-sutfonamide
45 20 C21 5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2-
. phenylheptyl]thiophene-2-sulfonamide
46 20 5.8 5-chloro-N-{(1S,28)-1-(hydroxymethyl)-2-
phenylpropyljthiophene-2-sulfonamide
47 20 5.4 5-chloro-N-[(18§,28)-1-(hydroxymethyl)-4-methyl-2-
: ' |phenylpentyl}thiophene-2-sulfonamide '
48 20 4.7 S-chloro-N-[(1S,2R)-2-(2-furyl)-1-
. (hydroxymethyl)propyl]thiophene-2-sulfonamide
49 20 6.1 5-chloro-N-{(18,2R)-2-(2-furyl)-1-
(hydroxymethyh)butyl]thiophene-2-sulfonamide
50 20 1.7 5-chloro-N-[(1S,2R)-2~(2-furyl)-1-(hydroxymethyl)-4-
methylpentyl]thiophene-2-sulfonamide
51 20 4 5-chloro-N-[(1S,2R)-2-(2-furyl)-1-
(hydroxymethyl)octyllthiophene-2- sulfonamide
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chl oro-2-thiio henesul fonam de
85208. 9N-[ (1S) - 2- (benryl am no) - 1- (hydr oxynet hyl ) but yl ]

-5- chl oro-2-thi o henesul f onam de
8620205-chl oro- N-[ (1S)-2-(cycl opentyl am no) - 1- ( hdr ox
meth yl) ro 1]-2-thi o henesul f onam de
87203. 15-chloro-N-[ (I S, 2S) - 1- (hydr oxynet hyl ) - 2-
nmet hyl bui yl ] - N- (2- phenoxyet hyl ) t hi ophene- 2-
sulf onani de .
8B2@4| 952&hl pr o- N7 ( 3- cfi-dhicobdiz)d,2S) N~ drony2B)hyl-2-
(pydroxynet hiyl ) - 2- met hyisdpuipylodtylithiophieael-s2iforamideonani de
8p202) 352&hl pr o- 9 ( S) 1ef(ny,d8)e<pr; I’ -bafvemy]-£3 byl ] T hi ophe
ng- 2- | su. | f opam de (hydroxymethyl)propyl]-5-chlorothiophene-2-
9D103] 825- chl or 0- N- [ ( S}sulfenamiddr oxynet hyl ) - 3-
2p3s6pet Byl put yi3]x hi ophene22-50 T digehdRsJL1-74 98
9112025- chl or p- N- [ 1- ( hy {{haixysgmehyl)hutyblesrthibrbinbiphenaene- 2-
sul f oham de'} 92201. 55- shifaamidy- ( 2- hydr oxy-1, |
- fiSaet hy2@t hyl ) t hi%phene{(2S,28)0-f 10N &iFhdey1]-4-yl-1-(hydroxymethyl)-
9B202N-[1,1-pis(h),dro @/mahﬁydanﬁwérbm&pﬁj;Jem@tmmm ae
ne-562t sukd onpni de.84105-etbmeN-BI 28 {-(Hydroxymethyl)-2,4-
-[hydt oxynet hyl ) cycl op bhhg/thﬂmdﬂtqutt@nare 2-sulfonamide
2p22- Ful t@najm de 6203. 4{s26k3ma-Ne0Ps, ZR My 8roxymethyl)-2-
9b101] 95- chl pro- N-[ (S) {reet®¥delyheopYibme-d-sulfonamide
2D431( h) 2alr oky metiioyT ) e{utbhbN-@PENGnA-1SUT T onant de
2p3. 8 (hydroxymethyl)butyl]thiophene-2-sulfonamide
59 20 4,5 5-bromo-N-[(1§,2R)-2-ethyl-1-(hydroxymethyl)-4-
methylpentyl]thiophene-2-sulfonamide
60 20 6.9 5-bromo-N-[(18§,2S)-2-ethyl-1-
(hydroxymethyl)pentyl]thiophene-2-sulfonamide
61 20 5.7 '15-bromo-N-[(18,2R)- 1 -(hydroxymethy!)-4- -methyl-2-
: : ' propylpentyl]thiophene-2-sulfonamide
[ 62 20 4.5 5-bromo-N-[(18,28)-2-ethyl-1-
thydroxymethyl)heptylJthiophene-2-sulfonamide
63 20 33 5-bromo-N-[(18,2R)-1-(hydroxymethyl)-2-
] isobutylheptyl]thiophene-2-sulfonamide
64 20 2.9 5-bromo-N-[(1S,2R)-1-(hydroxymethyl)-2-(4-
. _ methoxyphenyDheptyl]thiophene-2-sulfonamide
| 65 20 1.9 5-bromo-N-[(1§,2R)-1-(hydroxymethy!)-2-
pentyloctyl}thiophene-2-sulfonamide
66 20 5.3 S-bromo-N-[(18§,25)-1-(hydroxymethyl)-2-
phenylpropyllthiophene-2-sulfonamide
67 20 47 5-bromo-N-[(1S,2S)-1-(hydroxymethyl)-2-
- phenylbutyl]thiophene-2-sulfonamide
.68 20 2.3 5-bromo-N-[(18§,2S)-1-(hydroxymethyl)-4-methyl-2-
- _ phenylpentyljthiophene-2-sulfonamide
69 20 1.5 5-bromo-N-[(18§,28)-1-(hydroxymethyl)-4-methyl-2-
pyridin-3-ylpentyljthiophene-2-sulfonamide
70 20 4.6 |5-bromo-N-[{(18,2R)-2-(2-furyl)-1-
(hydroxymethyl)propyljthiophene-2-sulfonamide
71 20 5.2 5-bromo-N-[(1S,2R)-2-(2-furyl)-1- '
' (hydroxymethyl)butyl]thiophene-2-sulfonamide
72 20 6.4 5-bromo-N-[(18,2R)-2-(2-furyl)-1- (hydrovymethyl) -4-}
methylpentyl]thiophene-2-sulfonamide
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98102. 435-chl oro-N-[(S) - 1- (hydr oxynet h) ,

01.9

e-2-

- 2- hydr oxyet hyl ] - 5- chl or ot hi ophe

sul f onam de 97201. 85-chl oro- N-[ 1- (hydr oxynet hyl)

sul f

onam de
1)-2, 2-

202. 8di met hyl propyl ] t hi ophene- 2- sul f onam de 204.9

202. 4
99201. 55-chloro-N-[ (R R) 2- hydroxy 1- (hydroxymat hyI )-2
- Tt lulyl)‘n Hrihie .amuu
ba3ol. 525:£:h or o- [(S)g)%?@qyﬁ gﬁi@%ﬁh‘%ﬁrﬁ "ObyL]t hi gph
efes 2=sgfoant 1613
,]10?%0 L Ieﬁ?[ R S) chl (bfinsng’Z{}1 %ﬁl{q ﬁ%f@&‘ohn%‘ynﬁiV'\)’%?%?
3 T ot-p-o—henre—2
1h330b. 38 ch oro-an[(R,na f°a; Eg ﬁ‘gyﬁu@ﬂfﬁﬁ’?) 2-isopropyl-4-
et ot o—t—thi-ehene - '
hd92b2" 25 b} oo [ (sIN40R éﬂ’ k] 1 hlw-yt;ilh | ]
thi ophene- 2- | sul f onani ydroxXyme y butyl]-5 romothlophene 2-
16510 935-brefro-N-14{S S“‘fmaﬁ“fr oxyethyl )} - 3-
32" 23fret iyl put ! thio )@@J# DKL ER el -1 1. 57 202 4
o1 10620245 br o1 owm;ph\y})qqyyug}xp@heqxe 2-sulfonamide
pﬁw ty[ ] tﬁq_o henel®? sullFReiriNIK1S,28)2-ethyl-T-
16726055 hr o2 hArgeymethyDogtdidiohens-Brgulfonamidsh e
nE 8T < #% onhini de 09 5-bromo-N-[(18,2R)-2-ethyl-1-
168202N-£1 1L bi- s{ hydr oxdirae et Degsithiopheps-grsw faspmisise n
o 20 23.0 S-bromo-N-[(18,28)-2-ethyl-1-
(hydroxymethyl)octyl]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-[(18)-2-(ethylamino)-2-
: (hydroxymethyl)propyl]-2-thiophenesul fonamide
81 20 1.5 - |5-chloro-N-[(18)-2-[(2-hydroxyethyl)amino]-1-
(hydroxymethyl)propyl]-2-thiophenesulfonamide
82 20 2.2 5-chloro-N-[(1S)-2-[(2-hydroxyethyl)amino]-1-
(hydroxymethyl)butyl]-2-thiophenesulfonamide
83 20 1.7 5-chloro-N-[(1S)-2-[(2-hydroxyethyl)amino]-1-
: (hydroxymethyhheptyl]-2-thiophenesul fonamide
- 84 20 3.8 N-[(18)-2-(benzylamino)-1- (hydrO\'ymethyl)propyl]-S-
- chloro-2-thiophenesulfonamide
85 20 8.9 "IN-[(1S)-2-(benzylamino)-1- (hydroxymethyl)butyl] -5-
chloro-2-thiophenesulfonamide
86 20 20 5-chloro-N-[(18)-2-(cyclopentylamino)-1-
(hydroxymethyl)propyl}-2-thiophenesul fonamide
87 20 31 5-chloro-N-[(18,28)-1-(hydroxymethyl)-2-
' methylbutyl]-N-(2- phenoxyethyl)thlophene 2-
sulfonamide
88 20 4,9 5-chloro-N-(3-chlorobenzyl)-N-[(18,28)-1-
|(hydroxymethyl)-2-methylbutyljthiophene-2-
sulfonamide
89 20 2.3 ~ |5-chloro-N-[(8)-2-hydroxy-1-phenylethyl]thiophene-2-
sulfonamide
90 10 3.82 S-chloro-N-[(S)-1-(hydroxymethyl)-3-
230 3.6 methylbutylJthiophene-2-sulfonamide
1.74 '
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2-sul fonam de
1091025- br ono- N-[ 1- ( hydr bxynet hyl ) cycl opent yl ] t hi ophen

e_

31. 82-sul fonam de 202.5 201.7 202.7 204.3 204.8

110101. 715-brono- N-[ (S) - 2- cycl ohexyl - 1-

202. 9( hydr oxynet hyl ) et hyl ] t hi ophene- 2- sul f onam de
202.3 203.6
111201. 85-brono-N-[ (S) - 1- (hydr oxynet hyl ). 3-

(net hyl thio)p ropyl]thi ophene-2-sul f onamn de
12rQ1. 8- brjono- N [ | |5-chloro-N-[1-(hydroxymethyl)pentyljthiophene-2-
4(hydr oxynet(hyl ) but yl ] {shioaghieae- 2- sul f onani de
112202 865- hr omo1 - [ ( Sp-chrotd W AL-BY6BL NV ldimethyRethy thiophene2-
203. 7di net hyjl pr opyl ] t hswpharige 2- sul f onam de 201V. 7 5)03
{1920, 1.8N [[R 2- (j)enzyth[m,lloc)iﬁﬂydwk\jﬁxét@%w?@ﬁyﬂyﬂ-éﬁér%ﬁldp-héhe-
4 _Dbr dnot hi o |hene- 2- sul [banadRe@Rle
115204. 4%- brlono- B(R- 2SQMJGFOON-)[I-@Tyﬂf&ﬁmethyl)cyclopentyl]thiophene-
rret hyll bexozyl}) t hi o met higlshiednamlart hi ophene-2- sul
flonani deo 3.4 '
116202. 28 (({S) - 12.p4- (benzyl oxy) b. enzyl ] - 2- hydr oxyet hyl
1- 5- |br @oot Hi ohepe- 2- sjul f onam de
117. 202.2685- hronos B+ [ (R, R) - 2- hydroxy-1- (h drop. neth
If) 9prio yio] t (i 0 hepe- 2-[SLhibAMAINSIS -cyclohexyl-1- ' .
118204. &%- chjl or o4\ [ ( SShrokychaiiyMéthyRinisBhdax oyt htidd op
hene-| 2-2%ul flonang ge '
119104. BB-chl oroi B[ (S, S) - 1- (I - hydr oxyet hyl ) - 2-
96 20 1.5 N-[(S)-1-benzyl-2-hydroxyethyl]-5-chlorothiophene-2-
sulfonamide
97 20 1.8 5-chloro-N-[1-(hydroxymethyl)butyl]thiophene-2-
sulfonamide -
98" 10 243 .|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-chlora-N-[(S)-1-(hydroxymethyl)propyljthiophene-
‘ , 2-sulfonamide '
101 20 "2.7 N-{R-2-(benzylthio)-1-(hydroxymethyl)ethy!]}-5-
chlorothiophene-2-sulfonamide
102 20 1.6 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-phenylethyl]thiophene-2-
sulfonamide _ : '
105 10 3.93 5-bromo-N-{(S)-1-(hydroxymethyl)-3-
3 2.23 methylbutyl]thiophene-2-sulfonamide
1 1.57 '
20 2.4
20 1.5
106 20 2.4 5-bromo-N-{1-(hydroxymethyl)pentyl]thiophene-2-
sulfonamide
107 20 1.5 5-bromo-N-(2-hydroxy-1,1-dimethylethyl)thiophene-2-
sulfonamide -
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0. 31. 54net hyl but yl ] t hi ophene- 2- sul f onani de 32. 49
08.835-chloro-N ((S,S)-1-[cycl opentyl (hyd
roxy) net hyl ] - 2-
105. 24net hyl but yl } t hi ophene- 2- sul fonam de 31.9

121101. 745-chl oro-N-((S) - 2- hydroxy-1-[(S) - 1-

101. 5net hyl propyl ] octyl }t hi ophene- 2-sul f onam de 101. 56
122101. 685- chl oro-N—{(S) 2- hydroxy 1- [(S) 1-

103. 76 120!

1 —pro—izhe—t
1 ?%5 thi or & N (Eéjl 1- fnsqgarrowé'@l)ﬂogyl] §-bromothiophene-
1 IIBl I O ,*}2 'ﬁU)\ L Tt n ? st-fonam-de ].lnn
1p4102. 335- ciil ot o3 { (§ Q% bRy dsrRtiRryciopeprylEhiophene-
1 yl p roi'sbu I 8%e-2-sul fonami d e
1 . 50h|orlo7|\|-{(8) 2hydroxy 3,3-dinmethyl-1-[(S
) . 38met hyl py])pyl libut yl } t hi ophene- 2- sul f onam de :
1p3.
1p610 2%8 chl orof}i' {(9) - 2 hydroxy 4 met hyI -1- (S) 1-
1S Tret Ayttt OPY T e it ..1. G-
1 g-chl or {(Sé- ?%& [E ’C% r op
y enyl } t %'é\;her ) Y T?j ene-2- n%onzml%
1 % chl or -'gk{(&) - 2-hydroxy-1-[(S)-1-
1 - o .I A ...ra- 1
> Eg"gpngpér%gc 5-bromo-N-[($)-I-(hydroxymethyl)-3-
1betoT ﬁ,,g)_ efror-o-—{ \(me,thvplt;)Q,)p;gpyl]thnop]}e%yzsﬁulfonamxde
3[L. 61met Eyl ptt opy!| But ylj@m&@ﬁmw Hapydthiogkene 39
1860185 h-or-o-N{(S
P13 T 10 2.86 " [5-bfomo-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)athyl)-5-
bromothiophene-2-sulfonamide
1115 20 4.4 5-bromo-N-(R-2-hydroxy-1-{{(3- .
methylbenzyl)thio]methyl} ethyl)thiophene-2-
sulfonamide
116 20 2.2 N-{(5)-1-[4-(benzyloxy)benzyl]-2-hydroxyethyl} -5-
) bromothiophene-2-sulfonamide
117, 20 2.6 5-bromo-N-{(R,R)-2-hydroxy-1-
| {(hydroxymethyl)propyljthiophene-2- sulfonamxde
118 20 4.8 5-chloro-N-[(S,S)- 1-formyl-2-methylbutyl]thiophene-
2-sulfonamide
119 10 4.1 5-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 S-chloro-N-{(S,S)-1- {cyclopentyl(hydro‘iy)methyl]-z-
10 5.24 methylbuty!}thiophene-2-sulfonamide
S 3 1.9
1217 10 1.74 5-chloro-N-{(S)-2-hydroxy-1-[(S)-1-
}8 1.5 methylpropylJoctyl}thiophene-2-sulfonamide
1.56
122 10 1.68 S-chloro-N-{(S)-2-hydroxy-1-[(S)-1- _
10 1.8 methylpropyljheptyl} thiophene-2-sulfonamide
123 10 2.14 5-chloro-N-{(S)-2-hydroxy-1-[(S)-1- '
10 1.76

methylpropyllhexyl} thiophene-2-sulfonamide
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fl uor ophenyl ) (hydroxy) nmethyl]-2- neth
| but yl }t hi ohene- 2-sul f onam de
13110. 3. 645-chloro-N-{(S,S)-I-[ (4-

chl or ophenyl ) (hydr oxy) net hyl ] -

met hyl bu

| }t hi ohene- 2-sul f onam de
132101. 685- chl oro- N- ((S) - 2- hydr oxy- 4-nmet hyl -1 -[ (S) - 1-

rreth 1rol]pent-3-en |}thi ohene

suI fonam de

AN b T s T/ b (N e T

VAR 2o —ghroroEN— IC\ %\1 1857 ““'thl [(S)1
1. =0~ -metnyi- l -
[MPM) ,,101,(),1; Effﬂ ' Oénethy ropyl buty]fixoqﬁene-z sulfonamide
A3go 4 15_ EHTO}GSS' (& oroIN B:ﬁr/% %(-3,3-dimethyl-1-((S)-1-
et hoxy& enyl ) nr%t 11- P FFSP& W“S&W@H‘é‘aﬁnde
g'ﬂgffdm' g SN ( (BN DR AT 1O
T (h\l ' %%5125” 2k hul( rrig%lmqpy : %thionmn - -sulﬁmmlde
d23 5. 9 f dnanitd’  |5-chlofo-N-{(S -A.-hydroxy -1-[(8)-I-methylpropyl]but-
31%1F 2-135- gl nr_qﬂ N L éLnﬁl}t}'"zPP{@eﬂﬁ‘zm 2 :
11%8(|s) -191- et h DQEI‘Z tﬁ)&r 0‘%'115 E ynam_.de
37101. 95- ghl or’o??r\p ( (B o Ieppirtenylytgiop e—“eﬁféﬂﬁ?ﬂa’“ﬂ%
] hex- 5-%h I}t hi ofene- p- suI f onami de
38103. 535- ghl oro?N ((B, S) - 1- { hydr oxy[ 4-
et byl tm olp nhnngtjq:’q pethvl) -2
12280l f oifanilde 1387103. é?%ﬁ%woﬂ(%lh yqavg) 1@ iﬂgfIPfLP (d
net hyl anfno)lphen ﬁ( ( hy {ReBAP RS h‘Wl]} pheperdy mi
| bt-hiloph 2. P4 _ 1An1n') 57N
{1(3°9) - 119 cyicl opkBt yI ( W%%V)%ﬁmhfi;‘:z- meth | bu
At hip hene-|2- sul f onan'ygrophény)(hydroxy)methyl]-2-
1441104 2N £(1S) - 2- hydr ofBeiylquytithiaphengrgsylfonapmide: |
dct31 |t hi%hene- 23-6411 £ offaseeN1(ES,S)-1-((4-
142108. 59N- (|( S) - 2- hydr (sRiprapheryBfhydroxyymethiyi-2r o 1 he
|pthilo hene-2-sul fona mﬁhylbuty }hiophene-2-sulfonamide
1j4820[1. 6YN- (|(S) - BShydr Pashlqro-Ne (€§)-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 5-chloro-N-{(S,S)-1-[hydroxy(4-
methO\yphenyl)meLhyl]-Z-methylbutyl}thiophene-Z-
: - sulfonamide
135 10 1.93 ' |5-chloro-N-{(S,E)-2-hydroxy-3-methyl-1-{(S)-1-
10 _ 1.75 methylpropyl]pent-3-enyl} thiophene-2-sulfonamide
136 10 2.13 S-chloro-N-{(S)-4-(1,3-dioxan-2-yl)-2-hydroxy-1-[(S)-
1-methylpropy!lbutyl}thiophene-2-sulfonamide -
137 | 10 1.96 5-chloro-N-{(8)-2-hydroxy-1-[(S)-I-
- - methylpropyllhex-5-enyl} thiophene-2- sulfonarmde
138 10 3.54 5-chloro-N-((S,S)-1-{hydroxy{4-
(methylthio)phenyl]methyl}-2- methylbutyl)t}uophene-
J12-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-{(8,S)-1-[cyclopentyl(hydroxy)methyl]-2-
methylbuty!} thiophene-2-sulfonarnide
141 10 4.2 N-{(S)-2-lydroxy-1-[(S)-1-
- methylpropyl]octyl} thiophene-2-sulfonamide
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met hyl

ro yl ] hexyl)thiophene-2-sul fonam de

144101. 51IN-((S, S) - 1- [ hydr oxy( 2- net hyl phenyl ) net hyl ] - 2-
meth | bu 1 thiohene-2-sul fonani de .

145101. 72N- ((S) - 2- hydroxy-3, 3-dinmethyl -1 -[(S)-1-"'

met h

1 ro yl]butyllthiophene-2-sul fonam de
146101. 83N- ((S) - 2- hydroxy-1-[(S) - 1-net hyl propyl ] but - 3-
en yl}thi ohene 2-sul f onam de

11

Uz, N IYUI z, 5 |1y| PTopPyt ]

Jgﬁ%—- 4- qgnyl 3&? ophe%ﬁ ) %Jh

Fl}'g. I I\F \o) |yU| YresLs
] tﬁopﬁgne- ulléonarr

I NS, gL~ ) P
Lot A9 bty G‘f«'“t hi oS 2L St SRt HKer =)

SRS 4 SR R ” ey °¢zr"9[‘§~1[<s> :
Tetﬁyl roI]but;/’]I}ﬁLhio EeNe %g %@Hﬁ@ )

Caads oo o lmethyIprdpyoutyl ene-2-sulfonamide -
TAEYE AN S Zeyarpe %zihyd%xy-l 3R aR i AR ITER
bn [ it hi ohene- 2-'sul f on (ﬁ 5

qg%( 1r41r\‘=__\J\ S)_ﬁ k\lydr =\ li IOEI'WE? »ﬁqunémll\d?J 1 4

or opyl | Bgnt 13- nf% }th S(féth L l (S ingdytpropyllpent-4-
ﬁg;%ﬂ.?. 3?:\} (S, “K,??:L en oph ene su Emzu;u
4 } :yl-\!rr g?ﬂ g ||| F I;]\nnmhlrloﬁ D%%FJ;HE }/&‘Ephqzne’ﬁrrﬁ% fgn
&f‘?‘nst h)\}loamj no) ph¥hy! | 5\ gx @\\oxyphenyl)methyl]
ety butyl it hi chene-2! -sutfonamide
188%04. 395- dhi or &SN ([N gssy (s o dyrohgias-lekSr-
202 8yl (hydrdoxy)net hyl mﬂi*DJLPéQHHU Wiy joph Wﬁr?fﬁ%faﬁlﬂémde
LIPt dnafde 1.94 N-{(S)-2-hydroxy-1-{(S)-1-methylpropyl]hex-5-

56205, 35- chl oro- N-{ ( S8y HhiopheRedrsulfqnamide ) - 1.

332 dretiR | [ro | 1Hex- 4NsHS)2twdrasn bHS)-2-rasiirspextipge-3-

57206.75- cil or o- N- £ ( Sypy Hiiophererdrsulignamide ) - 1.

383 gnetif | i| ro 399 hexMEH-1ilb¥iroyifefrectzbiodrhendlmdly!) -2-

5820 1 65. ¢hl or o- N { ( efbyibutyhiftigplenedssylfopgrse 1 -

154 10 423 N-{(S,8)-1-[[4-
(d1methylamlno)phenyl](hydroxy)methyl] 2-
methylbutyl} thiophene-2-sulfonamide

155 20 - 4.2 5-chloro-N-{(S,S)-1-[(S)-cyclohex-2-en-1-

20 2.6 ylthydroxy)methyl]-2-methylbutyl} thiophene-2-
. sulfonamide -

156 20 5.3 "|5-chloro-N-{(S,S,E)-2-hydroxy-1-{(S)-1-

20 5.9 methylpropyl]hex-4-enyl} thiophene-2-sulfonamide

157 20 6.7 5-chloro-N-{(S,R,E)-2-hydroxy-1-[(S)-1- -

20 6.8 methylpropyllhex-4-enyl} thiophene-2-sulfonamide

158 20 1.6 . 5-chloro-N-{(S,R,E)-2-hydroxy-1-[(S)-1-

20 5.4 methylpropyl]hept-4-enyl} thiophene-2-sulfonamide

159 20 3.8 5-chloro-N-{(8§,S)-2-hydroxy-4-meéthyl-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-[(8)-1-

20 3.3 methylpropyl]pent-4-enyl} thiophene-2-sulfonamide

161 20 2.6 5-chloro-N-{(8,E)-2-hydroxy-1-[(S)-1-methylpropyl]-

S-phenylpent-4-enyl}thiophene-2-sulfonamide
1 162 10 2.6 5-chloro-N-[(S,S)-1-(1-hydroxy-1-methylethyl)-2-
methylbutyl]thiophene-2-sulfonamide

163 10 33 S-chloro-N-{(S)-2-hydroxy-1-[(S)-1- methylpropyl] -2-

' : pentylheptyl} thiophene-2-sulfonamide
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205. 4met hyl pro ylihe ept-4 -1}thiohene-2-sul fonam de
159203. 85-chloro N=((S, S)-2-hydroxy-4-nmethyl-I-[(S)-1-

203.2neth | ro |I] pent-4-en |}thi ohene-2-sul fonam de
1602045-chl oro-N-{(S, R) - 2- hydroxy-4-nethyl - 1-[(S)-1-

203. 3nethyl pro | pent-4 -ephene-2-sul

161202. 65-chl oro-N-{ (S, E) - 2- hydroxy-I-[(S)-1-net hyl pro
yI] 5-hen 1 ent-4-en yl}thiohene-2- sulfonam de

il o2 Go-oghtorps 155 l(" L"""’""L‘,!
e?l_\;éﬁ) Co et bty )
| =—ctiot -“{( i
l]%g pgln:thHet.'ﬁhio ey gf
1640 —725-—chtor '\I—{(
12 el tou 13T Oﬁe AL
1 RN S2=—aty—2 _ .
(—fnJG:] 4:e1ndl }-5-¢ %r ot ﬂe%ﬁégél,} §c e
660t —785—chtoroN-{( e g
r@?ﬁ 1 rﬂ)"yl" bu ?‘{ hil (\)?’- §:roZN-5{ 254 fﬁ\}j—@-éopropbn ‘3-methy1 1-
167103. 4%N((S, S -gl-[b gén;\‘%?;ﬂ-‘/ %H@Wrwwwbw)znet hy
4] et h-Hou——5—eRForot-
IR A or b2\ ¢ ( [eychisr ey y beﬁﬂP‘éS&
dnyl -B3- net hyll - 1 - ethoxyp enyl)]methyl} 2-methy butyl)thiophene-2-
1646 S)—t-rethylprop I
41178l f Sharfi de 169101 5piores ﬁ(&\y% sty :2-[(E)T-
Hydr oxy[ bi s(}4- met hoxy e w‘ ]'ﬁ‘ﬁ({] }llc‘l:‘e ylpropyljpent-3-
1o et h‘.l lﬂut‘ﬁl \{J—\Ii Gnhe ; 4
17910, 955 dhi orbiA { ( BB T WPk e P B [ (B) - 1
4 rnet hyl prap-1-enyl]- E‘}‘jﬁ ﬂc’l’i h?étshﬁ?b’[ﬁ)r5o‘ﬁ%f?tb‘éﬁ‘i°“8‘2'en
lFthtehenre—2—st fonam-
177£05. 39N ((S) - 2 but - "N 4SSl Bixgrox L“g(lsyaphﬂwl) methyl}-
et hy! BF ony! ] hex=-5-en ?rfi‘e "ZPUB’MWQPMWr S
dl"fohani®e I~ 1.5 5-bromo-N- {(S)-2-ethyl-2-hydroxy-1-[(S)-1-
methylpropyl]butyl} thiophene-2-sulfonamide
174 10 1.75 S-bromo-N-{(8)-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-methylpropy!]pent-3-
. 20 3.3 enyl}thiophene-2-sulfonamide
176 10 1.52 '|5-bromo-N-{(8)-2-but-3-enyl-2-hydroxy-1-[(S)- 1-
methylpropyl]hex-5-enyl} thiophene-2-sulfonamide
177 20 5.1 S-chloro-N-[1-(hydroxymethyl)cyclohexy!]thiophene-
20 3.7 2-sulfonamide
178 20 . 2.3 5-chloro-N-[2- (hydroxymethyl)blcycl0[2.2.1]hept-2-
. : yl]thiophene-2-sulfonamide
179 20 8.3 5-chloro-N-[1-(hydroxymethyl)-2,3-dihydro-H-inden-
. 1-yl]thiophene-2-sulfonamide
180 20 2.3 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-
ylJthiophene-2-sulfonamide
183 20 3.7 3-bromo-N-{2-(hydroxymethyl)-2,3-dihydro-H-inden-
: 2-ylthiophene-2-sulfonamide '
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1721025-chl oro-N-((S, S)-1- (hydroxy[di (I -naphthyl)]nmeth
yl)- 2-nmethyl butyl)thi ohene-2-sul f onam de

173101. 55-bronmo- N-{(S) - 2- et hyl - 2- hydroxy-1-[(S) - 1-
meth"l ro "1 bu | }thi ohene-2-sul f onam de
174101. 755- brono- N-{(S) - 2- hydr oxy- 2-1 sopr openyl
yl-1- [(S)-1-nethyl
sul f onam de

-3-nmeth
propyl ]but-3 -enyl} thiophene-2-

LD = b b N) e

175102275 a¥raal |5LJ'/Q E\hl') h\/&rnyﬁéQ_ fh\/l_ r/::\_1-
5 S) - t -
it o, Eeny T PRI ST Sl opTpik -3
rom)-2 SP-FUgen: ﬁsé flRoL Wsﬁﬁll'z S) -
(S: methyibumlmm%wém ! 1S
| or 08N [ 1- (rspreky Ha Sing }zé 508Y-HEXE ] t hi oph
Ae 203@_0?2 sul fdktamid mqthylpropyljpentyl} ophene-Z-su fonamide .
8232 35%%nl lor o- R[ 2- ( Wﬁ?%%ﬁ 715116 9:1-
Z@heptz_o';_ 1]t h3ia he ﬂ&,@t}p/ piopyila ene 2-sulfonam1de
179808. 35-chl or 0N [ 1- (h @%Hﬁtsﬁr?r})yd@\%ltﬂ@m}dr o-Hin
den- [1- 29 7t|hi ohérfe- 2- §udtiditenlaentiamel) thiophenety-sulfonamide
ro- N[ 20 hvidr oxgdet hyl ) - 2 _3- di hydro- H i nden-
3-1891 1 hi29 hene- 23dul f opfashiaterN-{(S;R)-2-hydroxy-1-[(S)-1- ‘
181202. &9- brjono- K 1- ( Iydstcyprdipeniidyanyd thispbsaet3-srfcopmise
ne- 2+ suA% onani dé-2
82204 ). hrionm- K4 2- ( 1vdr oxymet hyl ) bi cycl o[ 2
4. PPnept202- |1 t hidd hengs-BromaiN-6(Sai ldkéS)-1-hydroxyethyl]-2-
183203 729- brionn- B9 2- (hpelhthuyikhiophene-2-sglfetiamjder o- H- i nd
dnlo12t 120t hj ohend-492- sull$emmaiNt{@,S0O3(R-1-hydroxyethyl]-2-
184208 7%%9- ¢ thylbutyl Bhiophero-drsuigratridd | -
20927/met?? | bu |}t2h?+ 0 hgheromoduil (Sgfeaideoxy-1-[(S)-1-
18520R. 49 chll or 0114 ( ( S|Sthylprpppertiyltithipphat Aydu]foRamide .
05. 4net?® | bu | }tiHi o _héne- 2- sul f onani de
186306. 3B- chil or o8N (( SJi’syroﬂxoWd@scﬁow—hyqu\S)-l-[IS)-1-
20 4.5 |methylpropyl}pentyl} thiophene-2-sulfonamide
20 3
194 20 9 5-bromo-N-{(8S,S)-2-hydroxy-1-[(S)-1-
20 5.3 methylpropyl]pent-4-enyl}thiophene-2-sulfonamide
195 20 4.2 5-bromo-N-{(S,R)-2-hydroxy-1-[(S)-1-
20 6.7 . methylpropyllpent-4-enyl}thiophene-2-sulfonamide
196. 20 20.7 5-chloro-N-[(8,8)-2-methyl-1-(2,2,2-trifluoro-1- -
‘[hydroxyethyDbutyl]thiophene-2-sulfonamide
197 20 34 5-chloro-N-[1-(1-hydroxybut-3-
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- ..
methoxycyclohexylethyl]thiophene-2-sulfonamide
199A 20 2.4 5-Chloro-N-[(S)-2-hydroxy-1-(4-
{hydroxycyclohexyl)ethyl]thiophene-2-sulfonamide
200 20 2 S-chloro-N-[(S)-2-hydroxy-1-(4-
propoxycyclohexyl)ethyl]thiophene-2-sulfonamide
201 20 2.2 N-{(S)-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

104




202. 4met hyl p ropy]] en |)thi ohene-2-sul fonam de
187205. 75-chl oro-N-{ (S, R) - 2- hydroxy-I-[(S) - 1-

203n®et hyl

ro 1 en 1 thiohene-2-sulfonam de

188206. 35-chl oro-N-((S, S)-2- hydroxy-1-[(S)-1-
203. 6net hyl propyl ] pent - 4- enyl } t hi ophene- 2- sul f onam de
203.6 189208. 15-chloro-N-{(S, R) - 2- hydroxy-I-[(S) - 1-

207. 9net hyl propyl ] pent - 4- enyl } t hi ophene- 2-

sul f onam de

207.2 204.4
907044501 omo=-1% { TS, R Ledili 3l hy e e gt a4 -5-
202.-6met h | 1 }thi ol”%][&mgelk}“hgédd:w &?zﬁb ﬁ
)"26 5= b om- TS, (12§ 1
204 regh | put vl ghi orﬁeﬁ g AT e
U229 0 1S 1]-5-chloro-2-
128{ Inet ﬁyl )ropy pent cS,pan %gggﬁqgarfkgﬁ L?y*)he\f?’l d5 sores
PO 1183268-55 o= ny 1
S (e peng@t | gf‘%é;ravg 7 S s
oW, KaV¥a o b ~ [ [ [ 1
4 I 'y IU NT A \.. -
228gf5;rretzp1'yl ro Iiapent \Oﬁ:ﬁm gnﬁg’hbi elﬂ\‘ylbugrgl iodo-
Feggd+2g—b TS, g‘lﬂué'r -Ns rér(‘z rr?eth Of—7meth
(P81 *Ent |- ey iR oot %fy Hmios
28997307 AL 34 (5’ Jorgthiophene onyl 2-hydroxy-
!'u- E% % A_LEI\ M.o,,(j_ " lethyl]- tiendgne 1%3@10\aﬁ;b8&1d ttrrrt‘tﬁﬁiypester
fLé gCB. 2 - cl roA-["KI- [1- C{Ljé[(% é&?@u‘f\y h%.%f 8
Preetehex—lthi Ci’:"r‘.c 2 thy ogh‘ene- -sufforiamide
:L&%EM Zg chl or o-'RI— [1 ?ﬁm L{_l i en
yl)c |cl ohex |1] t hi ohene ’I“BW& H‘é( et opnene-2-
] cél?gcz. QS chl-oro %L S} Hl;m""q e N il t-hox
[ i () 2 ay-1-(4-
geton yeth 1]t Oheméthylammocycﬁé\ipyﬁethyl]tthphene 2-
sulfonamide
213 20 1.6 5-chloro-N-[(S)-2- hydrox'y -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 S-chloro-N-[(S)-2-hydroxy-1-(4-
: allylaminacyclohexyl)ethyljthiophene-2-sulfonamide
216 20 1.5 S-chloro-N-[(S)-2-hydroxy-1-(4-(3-
pyndyl)methylammocyclohe\yl)ethyl}th10phene-2-
. sulfonamide
217 20 1.8 5-chloro-N-{(8)-2-hydroxy-1-(4-
' morpholinocyclohexylethyljthiophene-2-sulfonamide
218 20, 2.8 'I5-chloro-N-{(S)-2-hydroxy-1-(4-(4-
pyridyl)methylaminocyclohexyl)ethyl]thiophene-2-
sulfonamide
219 20 23 5-chloro-N-[(8)-2-hydroxy-1-(4-(2-
pyridyl)methylaminocyclohexy!)ethyl]thiophene-2-
sulfonamide
220 20 2.5 5-chloro-N-[(S)-2-hydroxy-1-(4-
(carboetho\ymethyl)ammocyclohe\yl)ethyl]thxophene-
2-sulfonamide
22] 20 4.9 5-chloro-N-[(S)-2-ethyl-1 formylbutyl]thlophene -2-
sulfonamide
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5

199A202. 45- Chl oro-N-[ (S) - 2- hydroxy-1-(4- h drox c
cl ohex I)eth 1 thiohene-2-sul fonam de

2002025-chl oro-N-[ (S) - 2- hydr oxy- 1 - (4-
t hi ohene- 2- sul f onami de :

l)eth

yl

ro ox cycl ohex

201202. 2N-{(S)-1-[4- (al I yl oxy) cycl ohexyl ] - 2- hydr oxyet h
chl or ot hi ophene- 2- sul f onam de
202202N- ((S) - 1-[ 4- (benzyloxy)cyclohexyl] 2- hydroxyethy

yl)-5-

_q'f\l SF

nam AL" ﬂ/l

023?

T \Wj |

1 [1-ace

+ ahoanae.
t-H u|,7 ez
- 4-

han
rmeTT

. SH
A=

U,

NS NN ! l\)_

r oxy

1S) -

Zput y [

hene 2-sulfonam1de

iy R?c’glﬁene 2-sulfoéﬂaﬁ @)'@yff]ﬂ'llgPHﬁq! i

1S, 28 1-(

ﬁgﬂ YRCoRY-fepiRgyifin-4-
hyﬂthxophenea sulfonamide

1S, 29 1-(

henesul fo

ek grdingrgoymsdyprBiitppers2-

$hiie nd@id®0g82016 55-fl uoro- N[ L1

NN

r ox th
onanide %‘% Y

NG-2-siriyPisiiommesy D] -

orothlophene 2-sulfonamide

L (5- @M oro

vl - | erj

Srehlaspe =122 Sedinidemiftingarrioy)-2- h
TivawsyethyBthipphenei2esulfpriamide

St er 6.3
S 29 -1-(

S-chloro-N-{(§,5)-1-[(Z)-(hydroxyimino)methyl]-2-
Toeinvibegikshipglieye-2-sulfaspmide byt |

120

sul f orfeimi de

oro-N-1(S

S-chloro-N-{(8,8)-1-[(£)-(hydroxyimino)methyl}-2-

methyhaugi kikigpiieng-2-sulfonamide

benzyl am nocycl ohexyl ) et hyl ] t hi ophene- 2-

sul f onam de

212201. 75- ¥l pubbicaiopy Bpd 2-thiy sheoifiyation fr-inageptoraté dlrareio by

CY&érQ&%XWl%ttmmenth
3201. 65-chl oro- N

l%;? IB%EH% e%nbéd"\w&?r@%mnggto a particularly

preferred embodiment, it wil be appreciated that modifications can be made without

.departmg from the spirit of the invention. Such modifications are intended to fall

within the scope of the appended claims.
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et hyl am noc ycl ohex |)eth yl]thi o hene-2-sul fonam de
214202. 15-chloro-N-[ (S) - 2- hydroxy-1- (4- n propyl am no
cycl ohexyl ) et hyl ]t hi ophene-2- sul f onam de
215202. 05-chl oro-N-[ (S) - 2- hydroxy-1-(4- all ylam noc
cl ohex I')eth 1 thiohene-2-sul fonam de
216201. 55-chl oro-N-[ (S) - 2- hydroxy-1| - (4-( 3-
pyridyl)met hyl am no cycl ohexyl)ethyl] thiophene-2-
sul fonam de 217201. 85-chl oro-N-[(S)-2- hydroxy-1 -(4-
mor hol i Wheyiekleinesd iyl ) et hyl thi o hene-2-sul fonani de
218 2.85-chloro-N-[(S)-2-hydroxy- I-(4 (4- 20.
pyri dyl) met hyl amni nocycl ohexyl)ethyl) thiophene-2-
sul f onantde 2&92@20‘@99& ﬁp@w@(&, ?r(ps}mww@a&@cqpra@h&%aﬁ-
pyr| t hyl ] thiophene-2-
tg%g#ﬁggn§ggg%gﬁ% chloro kﬁr(sn 2- hydroxy-1 - (4-
Gbarboethoxynethyl)an1nocyclohexyl)ethyl]thlophene-
2-sul fonam de

221204.95-chloro-N-[(§).-2-eth -IFFornbeutyI]

t hi ophene- 2- sul f onanijde 195 | T
222207. 25- chl or o- N-/L(éz - T (I~ 977h droa
et hyl ) bu 1 thi oh&se- 2-gul arnj de

223205. 65- chl or o- N-[ ( S) X2- ethV?-I-?ﬁ-hydR@xy-l-
8.4nmeth leth |)butyl thin hene-2-sul fonam de

224207. 25- chl or o- N- ( 2- hydr oxy- 1-t et r ahydr o- Ht hi opyr an
-4- | ethvl)thi ohene-2-sul f onam de

225208. 05- chl or o- N-[ (S) - 2- hydr oxy- | {pi peri di n- 4-

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(1,3)dioxa;1e, wherenis 210 5;

R; is selected from the group consisting of hydrogen, alkyl, and substituted

15 alkyl;

R4 is selected from thg group consisting of hydrogen, alkyl, substituted alkyl,

alkylcycloatkyl, substituted alikylcycloalkyl, phenyl(substituted)alkyl, alkylOH,
substituted alkylOH, alkylOBn, sﬁbstituted alkylOBn, alkylpyriglyl, substituted
alkylpyridyl, alkylfurahyl, substituted alkylfuranyl, CH(OH)phenyl, '

20  CH(OH)substituted phenyl, alkenyl, substitutéd alkenyl, cycloalkyl, substituted
cycléalkyl, N-substituted-piperidiny!, piperidinyl, subs'titu'lted piperidinyl, |

tetrahydrothiopyran, substituted tetrahydrothiopyran, 2-indane, substituted 2-indane,

phenyl, substituted phenyl, alky]INHRj, and substituted alkyINHR7;
with the proviso that R; and R4 are not both hydrogen;
25 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;'

or R3 and Ry méy Bejoined to form a ring;
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leth ,1 thiohene-2-sul fonam de

226207.6N-[ (S) - 2-et hyl -1 - (hydroxynet hyl ) butyl ]t hi ophen

e- 2- sul fonai ni de

2272026. 3N-[ (S) - 2- et hyl - 1- (hydr oxynet hyl ) butyl ] - 5-

f | uor ot hi ophene- 2-sul f onam de

228209. 95-chloro-N-[(S)-1-(2, 3-di hydro-Hinden-2-yl)-2

- hydroxyet hyl] thiophene-2-sul fonam de

229206. 35- Ioro S)-1-[(Z dr oxyi m no) et hyl

-2- et hyI EH- fé??]’b g)g@ugéﬂ(nflgjﬁl(g l@@rog)én lower)alkyl sglbst)ltuted

23020kw&5a1tyu ajk@ryll\bL{bét&lt&) auten&l ﬂkynwm;%ﬂméa gwd?y) L, f¢ ] ohtkyl,

fonam d

ubI i ca{=J i %ﬁégt@é}l %yégaﬁﬁh‘feﬁ?% SE??@@ fef jbengy], 6F\d QH@HZQR%

| ncor por ath; (h,ememrs,by ref erence. Wile the invention
hag been %) be VIVI F ?rence to a particularly
preferred é’n% H’e%ﬁf su St““W'd pwes@lgppiread; %ftséEF“fq’ﬁ%ﬁPheﬂyl
modi fi cat |Iosnsse¢aredlﬁamadgrou\p ¢dnsltting Bf h btHaRdged £070F;;
the spirityaf FﬁaﬁﬁO gtlon Such ifications are

i ntended to T RFS TR EOBE L of t he appended
claims. 106 What is claimed is: 1. A conmpound of
Forrmula (1), osr pharnmaceutd cal ly acceptabl e salt

t hereof , wherlei rmul a. (I ) has the strqg 5 (1)
wher ei n: and R2 ar ndependently d from
the group“consistjng o ydr c1a|ky| subst i toHed

al kyl, CF3, alkenyl, substltuted al kenyl , al kynyl,

substituted al kynyl, cycloal kyl, substituted

cycl oal kylW, ]iilaedhzlare lsda@saaewtsa@lctm khe F@&l&‘: consisting of C, CRyo
(&12) ]NS)dI oxane, where nis 2 to 5; i's sel ected

fromthe ‘'group consisting of hydrogen, alkyl, and
subst i t ut el 5Seladtéd/from Re groip SeisREAgst h&ﬂr@@@nta!ﬂ@ h%éklfhp\wm the

conS| h | k bstituted al kyl,
alkyl B F‘g‘l’l%a‘ RERREL Y, gt“*&%ka}uﬁ% e&Gicl oal |yl ,
phenyl ( su@étswﬂattexﬂl)'@rh melg,roualckr)slsm of & 8h80L, bind ﬁﬂu

glult?s/lt |Ot_|u td Eﬂ kx”éls% Ded ts rom telgtrolfltp %onmstmgy ofggdrooe%l {ower alkyl, ds)LIJLstltuted

15  lower aILyl 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.

2. A compound of Formula (1), or pharmaceutically acceptable salt
20  thereof, wherein Formula (I) has the structure:

Y\Z o | TS
/< \ ls!/N><T
/)N ﬂ Ry Rs
¢y
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al lyl pyridyl, alkylfuranyl, substituted allylfuranyl,
CH( CH) phenyl , 20 CH( OH) substituted phenyl, alkenyl,
substituted al kenyl, cycloal kyl, substituted
cycl oal kyl, N-substituted-piperidinyl, piperidinyl,
substituted piperidinyl, tetrahydrothiopyran,
substituted tetrahydrothi opyran, 2-indane, substituted
2-indane, phenyl, substituted phenyl, alkyl NHR7, and
subst,i t ut ed aIkyINHR? with the proviso that R3 and R4
are 5ot h hydrogen: 25 R7 is alkyl, substituted

al Igyl CR¢ ot ey md@ldm‘eht])t dele€dd &Mtﬁ |t}§%%tr&1\g|con§?ﬁﬂi yt hydrogen,
substi tu itute
o oA el SR G P E b iag kenss it iiptuted alkynyl,

subsdyclball)e(quHtxkyéd cyﬂeﬂll)bﬂpher?{ sStdtistell b h’én?l‘iz(x)rglegé)" or
orma ri ng, ()

seI3§%Q§4P$§%T g%gﬁg %8%S|st|ng of hydrogen, | ower

al kyl, s abstseltamcemom thewedupabisisting dFlhik@Byeh, aliSu sl bdvdtinekd
alkeq&i al kynyl, substituted al kynyl, CH2cycl oal kyl,
substtut ed CHQcycIoaIkyI -benzyl substltuted benzyl

and CH2CR2GRElectéd frem the gMﬂp&bnsStin@ofﬂ?erb@en] Ok rsubdibirdd alkyl,
subs henyl , o ubst e

erap it Mt o R maerdlaBi thek o
H)y d rwgﬂlmtemm@lé rallartfb:BrCE&;stitufé’d b8yl OBh, @ty dyl, gubstitueed
gr oup,. Iy Sk Q[ ~\~ KA NOHW Y
andu@qu%a%’ 1 aél‘ er%ay ‘nsth_l ?‘%eéq %@f@&h’fl'acgﬂwoﬁﬂgt@ﬂ’oup
Cons¢1$(ﬂl'bg1b61flut@1 plERYIDalldnylandistitedhl Reny IS cys kgl @stittaiedn
t he dro n an th the
or o R TPRR BB s B i o et .
i's steﬂr@adredndpmm substituggddemmhgdrotbiopgram g-indané) sutSnruﬁ(aza-mdane,

; ﬁﬂg{r t.h ,Q nsi sting of
ydroRé;]rs E%&g%ﬁgéﬁbﬁﬁ& ét?@h msm%igﬂﬁ8§§? al kyl,

benzyl’, svithsheiprosisodhds 8aznd R apdmen poth hadrogeapbst i t ut ed
phenyl; v, 0 e
o mor e TR AE Skt UG o L B SPRAR Fen
centsebsltmdsbenné afyl (B, s ttstitited b3, pikyIS R, oPsubstivptedialélylSRs;
Fornul a @315'21]}8'[, sm%[@ﬁ%ﬁc% Be%@'_l'l,l o s&%ﬁ&x%td%gkz%;sal t
20 or R3 and Ry may be jpined to form a ring;

" Ry is selected from the group consisting of hydrogen, lower alkyl, substituted
lower alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, CHacycloalkyl,
substituted CHacycloalkyl, benzyl, substituted benzyl, and CH,CH,QRs;

Qis O,NH or §,
25 Ry is lower alkyl, substituted lower alkyl, phenyl, or substituted phenyl
' Rg is selected from the group consisting of hydrogen, halogen and CFs;
Tis
OH

Kaz

R4
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20 thereof, wherein Fornula (1) has the structure: (1)
108 wherein: Rl and R2 are independently sel ected from
the 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 5
(CH2)n(1, 3)di oxane, where nis 2 to 5; R3 is selected
fromthe Que‘vonsi in hydr ogen, al kyl, and

K

of (
substitute ereny Rr%‘%lgeélt@dlo@ﬁo 3tigehmentiogrecifp group;
consj sti ngsfS; hydrogen, al kyl, substituted al kyl,.
al kyl cycl Kk supstituted alkylcycloal kyl,
pheny! (su%@%ﬁ%?r@d’igf’wwly% ¥Rk, 10 substituted’
al ;yl OH, eikiglsedBred mrbst:gtdmb:asns??ﬂ@/df@a}l ogéi\'aé&’h@&éehﬁé' :
substit ut . i a uranyl, substitute
al kyl fur aﬁ’s?f‘@éﬁffgé%%’h@%ﬁmwgﬁm QBSEi"RAE gHraheeaisys at least
al kengte, of shelpbiriltcatted makdbeny §-stetpclenmtdgy| , substi t ut ed
cycl oal kyl, N-substituted-piperidinyl, piperidinyl,
"substituted piperidinyl, tetrahydrothiopyran,
subst i tut 8d t etrcampdurmitdfiFomyulzaq), oZbhafshBRicals HREdtabletsal

2-i ndgpe | st t uted phenyl, al kyl NHR?,
and subs??%ﬁ%@@ﬁgﬁtyfﬁ#ﬁﬁfmﬁ#?ﬂ“?he proviso that R3

and R4 are not both hydrogen; is, al kyl, substituted
al kyl, cycl oal kyl, subsy4 ‘ed yclﬁalkyl, benzyl ,
substituted benzyl, al Kyl substiNut ed arkyl OH

al kyl SRS, or substjtutéd allyl 3Rs; @<§ kyl,
substituted al kyl, “benz k(/or Obstp’z4 ted_benzyl; 20
o{g R3 and R4 may be joined to forma ring;®R5 is
séiected 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, sWBstituted benzyl,
and OH2@HRORI; Qis O NHor S; 25 RO is |ower alkyl,

ohenyl - & 22k Bieflbnrora b el seeneseinagtardrogen,
hiadr oaleth, subssitutegieatioyd I0F;, GRBhy!, lsubsingdd aliRfyl, alkynyl, substituted alkynyl
cycloalkyl, substituted cycloalkyl, phenyl, substituted phenyl, and
(CHz)x(1,3)dioxane, whérenis 2 to §:
R; 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,
alkylcycloalkyl, substituted alkylcycloalkyl, phen&l(substituted)alkyl, alkylOH, |
substituted alkylOH, alkylOBn, substituted alkleBn,'alkylpyridyl,.substituted
alkylpyridyl, alkylfuranyl, substituted alkylfuranyl, CH(OH)pheny!,
CH(OH)su'bstituted phenyl, alkenyl, substituted alkenyl, cycloalkyl, substituted

25 cycloalkyl, N-substituted-piperidinyl, piperidinyl, substituted piperidinyl,
tetrahydrothiopyran, substituted tetrahydrothiopyran, 2-indane, substituted 2-indane
phenyl, substituted phenyl, alkyINHR, and substituted alkyINHR;;

with the proviso that R3 and Ry are not both hydrogen;
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Wis C, wherein Wprovides the point of attachment to
the SO2 group; X is S; Y and Z are independently C or
CRio; Riois selected fromthe group consisting of
hydrogen and hal ogen; 5 provided that when the
conmpound contains one or. nore chiral centers, at |east
one of the chiral centers nust be of S-stereo

chem stry. 3. A conpound of Formula (1), or
pharmaceutically acceptable salt thereof, wherein

For mul a & s aftall Sybgtituted alkgh excloalky, segstitated cyclgalkyt, henzyd,
(1) subekBédbenzyRialidiol, B@bsaheedlam}ﬁﬁ@ RUSIRRL ¥r %Lttt&%@&imsm

fromthe_gro nsi sting drogen, 15 al kyl

subst i t ufel aﬁtjg’kff‘fob“‘% a‘”‘éi'l’ k%‘ﬁiﬂl OFSEWB%thb@t@!H al kenyl

al lynyl, osmp@tjlmma@%g»dul\e\dnykorm%g%oal kyl, subst [ t ut ed
, Substituted enyl

ycloalki{él Ehen and
1, 3) di oxaRSCIectpifirem the sgoup CtoaSl%m" Pfé‘yﬁ@g%t%f éltiylfsfuettttuted
the lgwatuu\-yt;@msmﬁtshﬂi'B@t@Jd amédﬂoat%myt abkithted ARGy, CHacycloalkyl,

e L e e IR e S

aIkyIcchpabkaorsybstltuted al kyl cycl oal I ryl,

phenyl (sybsti t ut aIk I substitute

Dy ot Saripyeelion St ?“éeﬂa‘g_'klghewfS‘é‘tsk‘y‘teﬂyt‘?'ﬁbl
]@ubstltumgﬁhamg&ylpyrldyl, al kyl furanyl, substituted
al kyl fur , CH( CH) phenyl , C}KC}Dsubstituted phenyl ,
al kenyl , é%bstituted al kenyl , cycl oal kyl, substituted
25 cycl oal kyl, N- stituted-piperidinyl, piperidinyl,
substituted piperifi R, tetrahydrothiopyran,
substituted tetr rot hi opyran, 2-indane, substituted
2-i ndane, phe stituted phenyl, al kyl NHR7, and
substituted al kyl NHR7; RN th the proviso that R3 and R4
are not both hydrogen; 110

W is C, wherein W provides the point of attachment to the SO, group,
Xis§;

15 Y and Z are independently C or CRyq;

Ryo is selected from the group consisting of hydrogen and halogen;
provided that whgn the compound contains one or more chiral centers, at least

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

20 4, A compound of Formula (I), or pharmaceutically acceptable salt

thereof, wherein Formula (I) has the structure:

Yoy o FIQSI
AT
o<

®

25  wherein:



R7 is al kyl, substituted al kyl, cycl oal kyl,
substituted cycloal kyl, benzyl, substituted benzyl,
al kyl OH, substituted al kyl OH, al kyl SRS, or substituted
al kyl SR8; R$ is alkyl, substituted al kyl, benzyl, or.
substituted benzyl; or R3 and R4 nmay be joined to
formaring; 5 R5 is selected fromthe group
consi sting of hydrogen, |ower alkyl, substituted
| ower al kyl, alkenyl . substituted al kenyl, al kynyl,
subst i t ut e%‘ "’é‘?ﬁﬁ%ﬁw‘,ﬂ’éﬁ%ycl oal kyl, substituted
CH2cycl oal Kk hydoegery| , substituted benzyl, and
CH2CH2QR9; L 5O or..S: R9 i-s | ower alkyl,
substitute Qf %‘J\f\%‘}rer gF"(JfF?'Sbﬂﬁfé’ﬁ’gﬁ“}m@ﬁ substit ut ed
phenyl ; 1Ry iRbydragehal ogen; T is OH Wis C, wherein W
preovi des t jnt. of attachment to the S2 group; X
'598; 15 g%%ﬁ%ﬁ%re i ndependently C or CR10; Rio is
sel ected ffomthe group consisting of hydrogen and
hal ogen; provided that when the conpound contains one
or nore chiral centers,?%t |gast one of the chiral
centers nust be of S-st Chfem stry. 20 4. A conpound
of Forrmula (I), or p eutically acceptable salt
t hereof, wherein Fornmula (TR, has the structure: (1) 25
wherein: 111 Rl and R2 are hydrogen; R3 is hydrogen;
R4 is al r, al kyl of S-stereochem stry; RS is
hydrogen; 5"Ré is halogen; Tis OHXis S W Y and Z
?;1; CS:OZWh EWEY and/¥ Rfeqy,viiRfeid WeprBRdd thefoiRbF RGBT 1§ e SO,
group.

5. A compound of Formula (I), or pharmaceutically acceptable salt
thereof, wherein Formula (1) has the structure:

0 Rs
,,Aéi L __g—N T
\
N <
X/ 0] R4 Rs
15
O]
wherein:
" Ry and R; are hydrogen;
Rsis hydrogen; :
20 Ry is a lower alkyl of S-stereochemistry;
Ry is hydrogen;
R is hydrogen or halogen;
Tis
OH
/JJJJ<R2

Ry
112



10 group. 5. A compound of Formula (I), or

phar maceutically acceptable salt thereof, wherein
Forrmula (1) has the structure: 15 (1) wherein: Rl and
R2 are hydrogen; R3 is hydrogen; 20 R4 is a | owner

al kyl of S-stereochem stry; Rs is hydrogen; R6 is
hydrogen or halogen; Tis OH 112 Xis QG W Y and Z
are C, wherein Wprovides the point of attachnent to
the SO2 group. 5 6. A conpound of Formula (1), or
pharmaceutically acceptable salt thereof, wherein
Formul a ()is bas the structure (1) 1 Uwherein: Rl and

Cons! <t | naTAY e SRS NS SRR B Gy e S0

CrF3, abigenyl, substltuted al kenyl , al kynyl ,

supst1 tuted aIkynyI, cycl oal kyl, substituted

cy?:l oal kyl, phenyl, substituted phenyl, and

(CH2) n( 1, 3) di oxap@pomsder BormulagI) 2ortphariacelibicalB adcgptable salt

el kil b E%fs*a'*%rmm%ﬁ‘@?@%%%‘gc? ed Tromihe group

consi sting of hydrogen, alkyl, $ituted aIkyI
al kyl cycl oal kyl , substlt ‘ qycloalk
phenyl(substltuted)alk

Nsubs ut ed
al kyl OH, al kyl OBn, t|t | kyl al kyl pyridyl,
substituted 20 aIﬁ@lpyr gyk ad?ylf%ﬁ?ﬁ§i; substi t ut ed
al kyl furanyl, CH(CH)phenyl,
@
10 | wherein: |

R, and R; are independently selected from the group consisting of hy_drogen,
alkyl, substituted alkyl, CF;, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
cycloalkyl, substituted cycloalkyl, phenyl, substituted phenyl, and
(CHa)q(1,3)dioxane, wherenis 2 to 5;

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

Ry is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkylcycloalkyl, substituted alkyléycloalkyl, phenyl(substituted)alkyl, alkylOH,
substituted alkylOH, alkylOBn, substituted alkylOBn, alkylpyridyl, substituted

20 alkylpyridyl, alkylfuranyl, substituted atkylfuranyl, 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, alkyINHRy, and substituted alkylNHR,

25 with the proviso that R3 and R4 are not both hydrogen;

Ry is alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, bertzyl,
substituted benzyl, alkylOH, substituted alkylOH, alkyISRs, or substituted alkylSRs;

Rsis alkj'l, substituted alky!, benzyl, or substituted benzyl,
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CH(OH) substi tuted phenyl, al kenyl, substituted

al kenyl, cycl oal kyl, substituted cycl oal kyl,

N- substi t ut ed- pi peri di nyl, piperidinyl, substituted

pi peridinyl, tetrahydrothiopyran, substituted

t et rahydr ot hi opyran, 2-indane, substituted 2-indane,
phenyl, substituted phenyl, al kyl NHR7, and substituted
al kyl NHRy; 25 with the proviso that R3 and R4 are not

bot h hydro ; ' substituted al kyl,

cycl oal kyl &qguaggtﬁf tné{/ gwfgltootgﬁwl?mbenzyl ,

subst i t ut el¥s ip 69icoyad, from thy lz@rip consistitg dfihy drdgel lopleOldkyl, substituted
al kyl SRser ko bHdE . . RS I kyl .,

subst it ut glg&lé?lﬁ{/}ﬁ, E%%%@%F%lkjéwlg E‘?Sﬂﬂs"il" sﬁ*ﬂé@ecﬁ%ﬁ%ﬁ, CHyeygloaliyl,
or R3s#ntiuRd Grhgyclvalkylobene, substitaedbenzylj g CHREHLGRy;

sekect ed fé%trﬁ? ggoup consisting of hydrogen, |ower.

al kyl, substitut ed 1ower al kyl, al kenyl, substituted

al kenyl , alRqiyipper aliylbsubstitute@ldwar g phenyGld? sybetitaeb Ipiény!;
substi t ut 197 leel I o Ltu -ben ..
and CHz(:H?d& RO B %@%’?ﬁ grl\?ﬁgg%é&’“@?é@%‘m&ﬁgﬁ”@%,&3’

substitut ed™ ower al kyl, phenyl, or substituted
phenyl; R6 is selected fromthe group consisting of

hydrogen, hal ogen andfCF3; T is 0 10 W Y and Z are

i ndependently selectefd fromthe group consisting of C
CRlo and N, Rio is SsePected fromthe group consisting
gen,

of hydrogen and hal Wth the proviso that at
| east one of W Y and Z nust be C X is selected from

the group §oORS|,sti NG 0 , and, NRI 1, 15 R11 j
selected fr 6%%{@% agérglggé eg%er?g’( S'se?‘a'%a figp thﬁ/%f%@é?ﬂs‘s}”?ﬁ/\@rcs: CRyo
al kyl ansNpstituted |ower alkyl, benzyl, substituted

benzyl, phenylcer Lyt ed.phenyl ;. provi ded that. .
when' t he compoun Qggﬁﬁgférég%ncg’n%rmﬁt?ﬂ@'dé P a1 haloper, vyth the
at | eR®Viso gabatdgastdne of W, Yadnd@emtsebsCrrust  be of

S- st er eocheid ssfebt¥d 78R e oro fegoor (1),
or _pharnmaceut i ca%{? ac cee%?léﬁogggggtdpst %esrdgo?n%v@ér ein
F&P mul a ( 1B kaslegtpefrem thecgrowpecongisting whigrdedgen, 1awet alkyl, substituted
lower alkyl, benzyl, substituted benzy), 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.

20 7. . Acompound of Formula (1), or pharmaceutically acceptable salt
thereof, wherein Formula (I) has the structure:

wherein;
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Rl and R2 are independently selected fromthe group
consi sting of hydrogen, alkyl, substituted al kyl,
CF3, al kenyl, substituted al kenyl, al kynyl,
substituted allynyl cycloal kyl, substituted
cycl oal kyl, phenyl, substituted phenyl, and

(CH2) " (1, 3)di oxane, where nis 2to 5 5 R3is

sel ect ed fron1the group consi sting of hydrogen, alkyl,

and subst|t t al k ected fromt 0
C onsusg t |SnI ! %Td @%ﬁ“deg‘ﬂ)ﬁlpctgcfhggtﬂ}etguqtgocogqliwg gf hylE\Pogen,

alhkyla&yx; kmhdu;éh alLs;‘luos,t hikettyE slbadithiell elkedyalky ry;h subs(tjltuted alkynyl
pheny te

1 t t ed I

BTy b Seledoh ol WarRyreeaheh A pyri ay
sluEslt(fCH@t.(eB)dl&aaé opkyirid Zyols; al |yl fur an%/I : subst i t ut ed
a ura sti

kanyl | BY e FRtA uT B Aty ot SavRgeen o Py
gyg;g&?k¥l N- substi t ut ed- p;gsglleth plperldlnyl

ubstitu pi . )
subst i ¢ ut S PEBTE b Beimrasp bR G R HeRE LRl seprinued o
2- Lnfmy&;ycloﬂhﬁmbstmsRmmuylwmwl mherryj(hubstabdegy)iNHR?lLylaﬂd
subst |
R4 ar SE#&“{% %)ﬁé‘hfg Z%B te% algfl&) Y‘QILPB/ hﬂ P Bgm@dq
aIdgyltalkymycxzﬂgélkwmlranﬂMﬁstltutmleoganyl?alﬂ(}wd-l)phdnﬁlnzyI
subs n
al |yl @I@*S%“rbs‘gu‘ox phendl Sea |S“§§%§£d hifefi'e sﬁl'#%%%bs“mted
substcyblmhldayi H#sk@shx;utddenmhmylompmm !smhsntewdlpmﬂz?lhyl or
seI ec ; e% n?p?Fa@J s%‘oﬂ?&ecftgtrihgargih?oﬁga@gz lﬁg%r Fi'%bl:tﬁut d 2-indane,

roup con bgen, Fover
al kyl phesxlbssxbsttnuecémenylmwNIﬁhka,dd subdtikeadydlkylrﬁrmst i tuted
aj kenyl , WA t ycl oal kyl ,
beé(nzyl s%éttw%rPgﬁéﬁf%ﬁ}ﬁgh%M%Q is O, NH
or S R9 iRsid dipdrsulestifged, alkel bystoatiyl, eubstitoind eyckiakyl, benzyl,
pheny [ ; I f

giruglsjt%tg% ﬁ% { éll{:&l@ﬁ,fsgﬁs? g}(éd alk h,%lﬁglsgaﬁ Sog rs]‘gtfs dﬁ_x%d a‘il@@Rs

| s .., ~HC R:a:ts\lalk}l-l Swstlmt@mtb’zbml pmbq&&ndiebﬂnk)ﬂ sel ected

fromthe %%Uﬁnﬁﬁnﬁéﬁe gecggfo(;m q{ﬂo and N, 115 Rois

sel ected from the gr ou consi sting St hydr ogen and
had ogen, vikstiselegied from the group consisting of hydrogen, lower alkyl, substituted

lower alkyl, alkenyl, substltuted alkenyl, alkynyl, substituted alkyny!l, CHacycloalkyl,
benzyl, substituted benzyl, and CH,CH2QRy;
QisO,NHorS;
. Ro is lower alkyl, substituted lower alkyl, phenyl, or substituted phenyl;
25 Rg is selected from the group consisting of hydrogén, halogen and CF3;
Tis o
AAAHC==N

AN

OH

W, Y and Z are independently selected from the group consisting of C, CRyo
and N;
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proviso that at |east one of W Y and Z nust be C Xis
sel ected fromthe group consisting of 0, S, SO2, and
NR11l; R, is selected fromthe group consisting of
hydrogen, |ower al kyl, substituted 5 |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 chira
centers nyst tereo ch em r

. 8. The _
conpound atc% egmﬁ frf’%‘ %Wo'b‘f cogfig I“ﬁé’ﬂiyd“}é,e” gd bplgggn,with the
wher grqvisRehat gt lezﬂsOod@a:If@géhand% mifiee Conpound accor di ng
to any of [ ta, 8. wherein chl e or
brom e, 18 B ehlpbusthikachong s& iy
clai ms | Rq iSselechae fremnthélgrosp cdnéi Qﬂhgﬂﬁﬂir@,@g 16verang!, Rdstituted
ake n nd ;ageor di.ng any
of crar et baAG s ehbad R OTRRY oy A5G R gensf 12
The conpopmdidetihairwien thetcomaoyndabntaihabresor hlot@chﬁ'al cﬁnt@fs, at least
13, "R BhAe Bl Sonick ONEE b 2LIY e Rl B BleP T SOChem BLNY.

e conp oun accordl rBF%|aImSltO3OI‘
5to7 V\/nerelnx 25is S, Wis C, Zis C, R6 is

:g'dfgsgn B4, mbayBEoabirl Bl 5.5 SRR 314 TRl v

dglegen. 14. The corrpound accor di ng to any of cl ai ns

to 3, 6, or 7, wherein R3CR4 is cyclohexyl. 30 15.
The compound according to any of claims | to 3, 6, or
7, wherei % R3BR4oingogidperdrdingie aoy oNlamb$ td 8,wiheckin R is

pi perchidhifeor bldfind6. The conpound according to any of
claims 1 to 3, 6, or 7, wherein.Xis S, and W Y and

Z are independently C or CR10. 5 17. The conpound
ascordi ngig.0 eﬁh@'cmnﬂfounm‘@cfo‘?#lng foly GARAYDY, 4 Suiklesied

fromtheggrou consi st
3- br &#BH BhP'@r%ﬂﬂF’PéifSeQ@)hYﬂmg(rhydroxyrret hyl ) - 2-
met hyl but yl ] t hi ophene- 2- sul f onam de;

11, The compound according to any of claims 1 to 7, wherein W and Z are
both C.

20

12, The compound 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 or5to 7, wherein X
25 is§,WisC,ZisC, Rgis halogen, Ry is lower alkyl of S-stereochemlstry, R3 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
RiCR4 is cyclohexyl
30

15.  The compound according to any of claims 1 to 3, 6, or 7, wherein
R3CRy is piperidine or N-substituted piperidine.
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5-brono-N-[ (1

S, 2S) - 1- (hydr oxynet hyl ) - 2- net hyl but yl ] t hi ophene-2- 10

sul fonam de; 4-brono-5-chloro-N[(1

S.,2S)-1-(hydroxynet hyl) -2- nethyl

but yl ] t hi ophene- 2-sul fonam de; 5-chloro-N[(1

S, 2S)- 1- (hydro. ynet hyl ) - 2- net hyl but yl ] t hi ophene- 2-

sul f onam de; 15

2,5-dichloro-N[(1S, 2S)-1-(hydroxynet hyl)-2-net hyl buty

[ ]t hi ophene- 3-sul fonam de; 4,5-dichloro-NJ[(1

S, 2S) - | - ( hnédr oTheednipoupd 2cordingyd I toy tikitel aphener 7, wherein X is
2-sul §o , de; 1 -
S, 29) S’l@?hm’y’gf%&d%%%r’fiﬂeﬁ?e-“ﬂ?'ﬁ‘étch%ﬂcg‘m yl ]t hi ophene-2- 20

sul fonam de; 5-chloro-N-[(1 _

EL?_ 2’ o;]grr]r]y g@?x)é?g% %])O\{rrrltlﬁ _Nr_%i ztrgiegrm{mlg ?orc(l)a?r}'/xlll \tv}{yre?rp tﬂee Qoerr_lp%_und is selected
S) - 1- fromdhogryupetonsistingd£:met hyl pr opyl ] t hi ophene-2- sul

fonam de; 25 5; 1 _ ,

R) - 1- (hydr oxyn%?%&l‘%)s- gﬁ‘%ﬁéﬁqwSp%%?p‘yﬁhﬂfﬂ?ygbemﬂ'&:-

sul f onam desthylbuy Jhibphen®2-bul fofikmide; _

S) - 1- (hydr oxy g‘_?f:bﬂ%’rléér-rgwx'-(R,\'-fd‘?%'rn]eﬁa'y‘lb-%r?e%”y‘?au%i]zhiophene-z-

sul f onam de; .
SY01- cycl omdsnamide; hydr oxyet hyl ]t hi ophene-2- 30

9~ 1 oyel ohexyl S IR IS A Suiommgy) 2
sul f onam deethyitngyl]thiophene-2-sulfonamide;
ol omant TSI A 1o B RO 25 U S B BRE B2
1- (hydr oxys¥enaide; 2- pheri yl propyl ]t hi ophene- 2-
3R 1y oF TR B DR e SR oo
sul f onani desullnatiesio- N- [ (1
S, 2R) - 1- (hydr OX)S@EHT'ME)N-RIg@é)tﬁydhpﬁg%]n]eﬁm)ﬁprn&nﬁBL?t;?l]thiophene-
2-sulfonamide;
N-[(18,28)-1-(hydroxymethyl)-2-methylbutyl]thiophene-2-
20 sulfonamide;
5-chloro-N-[(1S)-1-(hydroxymethyl)-2-methylpropyl]thiophene-2-
sulfonamide;
5-bromo-N-[(18)-1-(hydroxymethyl)-2-methylpropyl]thiophene-2-
sulfonamide;
.25 5-bromo-N-[(1R)-1-(hydroxymethyl)-2-methylpropyl]thiophene-2-
| sulfonamide; |
4,5-dibromo-N-[(18)-1-(hydroxymethyl)-2-methylpropyljthiophene-2-
sulfonamide;
5-chloro-N-[(18)-1-cyclohexyl-2-hydroxyethyl]thiophene-2-
30 sulfonamide;
5-bromo-N-[(18)-1-cyclohexyl-2-hydroxyethyl]thiophene-2-
sulfonamide;
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sul fonam de; 5-bromp-N-[(1

S, 2S) - 1- (hydr oxynet hyl ) - 2- net hyl but yl ] t hi ophene-2- 10
sul fonam de 1, 1-di oxi de;

5-chloro-N-[ 1- (hydro. ynet hyl ) - 2, 3-di et hyl pentyl ]t hi op
hene- 2- sul fonam de; 5-chloro-N|

1- (hydr oxynet hyl ) - 2- et hyl pentyl ]t hi ophene- 2-

sul f onam de; 15 5-chi

g[”of (I;I;lc[;\?n Stehyl 5- chlgro}ﬁj %Yé‘%‘ eh)yr‘ix% JnytlprggyrﬁB\ ene -2-
5-chl or o- Nhlfcﬁlah)ddr oxy-1-(2,4,6-trimethyl cycl ohex- 3-en-

é C%l éfghKll_] tE"bmeﬁ-ilz-@?g%gﬁ?eﬂm)g%hehy-lpropyl]thiophene-Z-

-yl - 2- hydrsdt hiyl )t hi ophene-2- 20 sul f onani de;

3I§f:2|ng:no dgl- (1- §¥ﬁh8%&l%%§?] %gro%rxe%hyh)yi-% Q\ylggtyﬁtﬂxopl%ense-il-
S) - I fl (hydgt!;‘)?ﬁylﬁtlizl5 tday| ) - 1, 2- di met hyl propyl ] t hi ophene- 2-

sul f onani de;

S) - 1- (hydr oxymet hyI )1Q1N§ éﬁ rlreat]yﬁml% H{rﬁlthglr?ﬁgr]teh{ofpene'z-
25 sul f ongrfaemids; chl oro- N[ (1 S, 2R) 1- (hyd

thyl)-2,
irg;( Do pent L] e IIS AS) 1 {ydrosmeton) ey By jophone-2

SI®R) - 1- ( BYdresidsat gipyide- (4 net hoxyphenyl ) propyl ]
th h 2- sukf, e -
S, 2R) - i”?hydfgi;ﬁg‘f@mﬁ@ﬁ& R Shlte Lh?%pmmw&hene 2

sul f onam delforamgles- chl oro- N-[ (1
S)-2-ethyl -1- (B%QIBRSSNJ[@E Hoth)lzt metﬂﬂp&%t}gophene 2-

sul f onam de; 5- or o- N-
S, 2R) - 2- etSHWﬁmld(ehydr oxymst hyl ) - 4-

neg hyl pent yl ] t bicppheng:-enaulh NBviithioohene.a.
5-chloro-N-[ (1S, 2R) - 1- (hy%r oxgd?ng{tyﬁ% 5)) ei%’]t iophene-

met hoxyphéh rbaB‘tﬂeyl ] t hi ophene- 2- sul f onani de;
5-chl or o- N-[ ( 15-chloro-N- [2 hydroxy-1- (2 4,6- tnmeth lc clohex-3-en- 1-

S, 28) - 1-( hY)gt%?li(t%ophene2-suif§r;arxzﬁctle yIpentyl ' ophene- 2-
5-chloro-N-(1-cyclohex-3-en-1-yl-2-hydroxyethyl)thiophene-2-
20 sulfonamide;
5-chloro-N-(1-cyclopentyl-2- hydroxyethyl)thiophene-2-sulfonamide;
5-bromo-N-[(18)-1-(hydroxymethyl)-1,2- d1methylpropyl]th10phene-2-
sulfonamxde
5-chloro-N-[(18)-1-(hydroxymethyl)-1,2-dimethylpropyl]thiophene-2-
25 sulfonémide;
5-chloro-N-[(1 S,ZR)-I -(hydroxymethyl)-2,4-
dimethylpentyl]thiophene-2-sulfonamide;
5-chloro-N-[(1§,2R)-1-(hydroxymethy!)-2-(4-
methoxyphenyl)propyl]thiophene-2-sulfonamide;
30 5-chloro-N-[(1§,2R)-1-(hydroxymethyl)-2-methyloctyljthiophene-2-
sulfonamide;
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sul fonam de; 5-chloro-N-[(1
S, 2S)-2-ethyl -1-(hydroxynet hyl ) pentyl ]thi ophene-2- 10
sul fonam de; 5-chloro-N[(1
S, 2R) - | - (hydr oxynet hyl ) - 4- et hyl - 2-
propyl pentyl ]thi ophene-2-sul fonam de; 5-chloro-N-[(1
S, 2R) - 1- (hydr oxynet hyl )-2- (4
nmet hoxyphenyl ) pentyl ]t hi ophene- 2- sul f onam de; 15
5-chloro-N-[ (i _S,2R) -1 -(hydroxynethyl)-2-pro_. .
oyl oGty ]t i opheHea- 1381 ShanBetroBrasi b REicpiene 2
S, 2R) - 1- ( hydsr@axyaaet hyl ) - 2- phenyl pentyl ] t hi ophene- 2-
sul f onam de; 5-ch oro-l\l—%%\}lf‘é ' '
S, 2S) - | - ( hydr oxyheioLS 2Ryl hepesprymeihdhfiene- 2- 20
Z ;JI f2 onami d‘ﬁé%}%eﬁﬂgﬁ[@hﬁegz(sla}fgnami%e; | oo ,

- 2- propyl - 1- roxy en ene- 2-
suf f onani de; 5-@%’Pﬁﬂ’%1[a§[2?‘i'l‘ 3'dr°"¥m]a5‘;]153&4'

S, 2S) - 2- etrhathoxypHehylshueXmisphénel2)-fupianlidd; hi ophene- 2-

| i de; 2 - - .
%szR;) 1 ( h§ dr ogvﬁ@fq%ﬁglgf.%é%ﬁ»ﬁfgymgtmwﬁqﬁqy@ﬁﬂgnggo@enea-
sul f onam d@iformidel oro-N-[ (1 S, 2R) - |
- (hydr oxynet hyl,)

met hoxyphenyl ) ﬁ?ﬁ%’%’é%[ﬁ]isozﬁﬁgﬁéh-ybl'QEYIdfc’SWBFﬁhHéD;emyl]thioPhene'z'
54¢hl or o- Nuffbrlamide; _

Ul fonant do: S SERsY KIS eraS b RBRARE = =0

S, 2R) - 1- ( hyrdpyopeptythivphgne2-quifemyridee pt y1 ] t hi ophene- 2-

?lzfs;mim( ﬂ;blr g)%gcrrhgo%%g:'[)?{%%([%{@?rf))?ycr)nﬁf/}\y})izﬁ@éphene- 2-
sul f onam dmpth&xypldnyDpentyNehjoplene-2-sulfonamide; '
oHEnyl pent Y11 ¢ A DEREN 2T et propvocy iophene 2
5- chl or o- Nsillfodd®i@dR) - 2- (2-furyl ) - 1- (hydrosynethyl ) propy
I 1thi ophene- 2 'S‘S'G%Jrg-ﬂ@m Sqlﬁ'{)-l -(hydroxymethyl)-2-phenylpentyl]thiophene-2-
sulfonamide;, _
5-chloro-N-{(1S,25)-1-(hydroxymethyl)-2-methylheptyl]thiophene-2-
20 sulfonamide; _
5-chloro-N-[(1S)-2-propyl-1-(hydroxymethyl)pentyl]thiophene-2-
sulfonamide;
5-chloro-N-[(18,28)-2-ethyl-1-(hydroxymethylheptyl]thiophene-2-
sulfonamide; S _
25 5-ch16ro-N-[(l S,2R)-1 -(hydroxyme'thyl)-Z-isobutylheptyl]thi'ophene-z-.
sulfonamide; | '
5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2-(4-
methoxyphenyDheptyl]thiophene-2-sulfonamide;
S-chloro-N-[(1S,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-[ (1 S, 2R)-2-(2-furyl)-1-(hydrosynet hyl)
but yl ]t hi ophene-2- sul fonam de; 5-chloro-N[ (1

S, 2R)-2-(2-furyl)-1-(hydroxymethyl)-4- 10

nmet hyl pent yl ]t hi ophene- 2-sul fonam de; 5-chloro-N[(1
S,2R)-2-(2-furyl)- 1 - (hyd roxynethyl)

octyl]thi ophene-2- sul fonam de; 5-chloro-N[(1

S, 2S) - 1- (hydr oxynet hyl ) - 2-i sopropyl octyl ]t hi ophene- 2-

?_L”lf nggﬁgﬁﬁ f]cﬁl N{kgé&%sﬁ@ dr(gxtyﬁlyfhylgrzophep)jlprgpyl]thlophene-z-
chl or ot hisul¢reméde2- sul f onami de; N-[(1
chio 7ot hi ophanc ISt arled QUi it v -9
1, tlh Ib| pﬂ?ﬂ?&}lp]enn'l wapne?ergrwgmm shyl)-4- 20

en r , -
e L O o SR
di met hyl p7e fpngrpig.ophene- 2- sul f onani de;  5-bromp- N[ (1

S, 2R) - 1- (hydr @261&[5% hy[h)s ﬁt)fﬁe(fztﬂhlygCltiiﬁwrtob}'frﬁmﬂﬁfyﬁﬁuophenea-

sul f onam de;
S) - 2- et hy# P“a(‘h%lr oxyrret hyI ) but yl ]t hi ophene- 2-
sul f onam de; 5: clg ifﬁﬂ) zsﬁzfﬁe;ynzl &n&ﬁ'ﬁékyr{xet&{}\@r oxym

et hyl)-4- nethy ent ] thi ené-"2-sul f onam
30 br ono- antkl)lpentyl]thlop ene-2 sultonamide;

S, 2S) - 2- et hyl 'SLc‘rﬁohc\/FII[[@PS[/%@tﬁMLﬁx%nlt -Wyditoky RARE Yy BthiocpRene-2-

sul f onam de; 5-brono- N
S, 2R) - 1- (WeRaifgret hyl ) - 4- met hyl -
gr gfg:'rgerlllf yl ] tshahopdamer Laul (ﬂi?c[}amn%yl)];zgopropyloctyl]th1ophene-z-
S, 29) - 2- G #2145 hy dr oxymet hyl ) hept yl ] t hi ophene- 2-
gol fonanm de; N-fUDPDRNFL, (*IbifheRR4-4-1- h%ydfd&yﬁahﬂ)ﬂrapyl] 5-
T2 S obU Rt N softomamiae. - S T onam @
N-[(1§,28)-2-[1,1°-biphenyl]-4-yl-1-(hydroxymethyl)butyl]-5-
chlorothiophene-2-sulfonamide;
N-[(18,28)-2-[1,1’-biphenyl]-4-yl-1-(hydroxymethyl)-4-
20 methylpentyl]-5-chlorg}hiophene-z-sulfonamide;
S-bromo-ﬁ-[(l S,2R)-1-(hydroxymethyl)-2,4-
dimethylpentyl]_thiophene-Z-squonamide;
S-bromo-N-[(1S,2R)-1-(hydroxymethyl)-2-methyloctyl]thiophene-2-
sulfonamide; _ _
25 5-bromo-N-[(18)-2-ethyl-1-(hyd roxyrhethyl)butyl]'thiophene-Z-
sulfonamide; | .
S-bromo-N-[(1S,2R)-2-ethyl-1-(hydroxymethyl)-4-
methylpentyljthiophene-2-sulfonamide;
S-bromo-N-[(18,28)-2-ethyl-1-(hydroxymethyl)pentyl]thiophene-2-
30 sulfonamide;
5-bromo-N-[(1§,2R)-1-(hydroxymethyl)-4-methyl-2-
propylpentyl]thiophene-2-sulfonamide;
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5 5-bromo-N-[ (IS, 2R) -1 - (hydroxynet hyl)-2-(4-

met hoxyphenyl ) heptyl ] t hi ophene- 2-sul f onam de; 5
-bromo-N-[ (1 S

2R) - 1- (hydr oynet hyl ) - 2- pent yl octyl ] t hi ophene- 2-

sul f onam de; 5-brono- N- [(1

S, 2S) - 1- (hydr oxynet hyl ) - 2- phenyl propyl ] t hi ophene- 2- 10
sul fonam de; 5 -bronp-N-[(1

SuiZfS z)hla;n( ggdr Ox%w%ﬂ% [?QLS 28 ggee{l%'/ll le’xerol)}rrtl]ethoﬁ)nept Gf]thlophene-2-

ShZS)hl (Bmwn@,?h?get hyl ) - 4 nmet hyl - 2- phenyl pent yl ]

t hi ophene- 2-sul f ona

5-bromo- N-[ (1S nhd[mc#@%ﬂp?@fmi"fmﬁl) FritoRypihentyifippiene-2-
n-3- vyl pergmydnhhtueophene 2-sul fonam de; 5-bronp-N-[(1

> C 0l T onarm de: ST RS BBt N ophene:
g 2R) - I ]? ( 2ndihbxypheniiebyRthipxhere hylignamtdg] | t hi ophene- 2-
SOZSR;J Zo?gmf S?;Ttﬁror&o %@%Qi@*%?ﬁ?e%yn 2-pentyloctyl]thiophene-2-
ge;hyl gentswitfdrtaml@phene 2-sul fonani de; 5- br orm N-[ (I
R 2 I

sul f?)nam( de; 28 %om%-ﬁqh@(%f%}ﬂgyﬁéy%?\y%lz ﬁ'ﬂ?’l i ?‘%ﬂ%m%hene 2z

- (hydr oxy nelféna)ide3-
nmet hyl but yl ]t hi.qph f b
S, 25) - 1- (hyLro BT §133 PRIl ?“ei‘ygz‘{hgm”w‘f%hem 2
nmet hyl pentsulfpidmidghene- 2- sul fonam de; N[

S,25)-2-[1,1"- h - butyl]-S
- 30 br oEmt hi opk@ﬁ@gé]g é%% ﬁli‘f‘g‘:f yq'&%’té%%gr c})zNEJ[ {I]
S, 2R) - 2- echylben(thdomgﬁ%Nh&hz)noéd yl ]t hi ophene- 2-

sul fonam d
Y S) - 2- et ﬁyl - ?51? E?\SE\E 8 %lg-lhwl goted§) yeld.]yphl eyl Zpygdin-3-
Sul | onani depentylJiriophendR-fulbnamide;

S, 2R) - 2-ethyl -1 'éJ&X\%@i‘dﬁkW@ ngll)y }hy&gakwaﬁ%ro%yl]thlophene-
2-sulfonamide;
5-bromo-N-[(18,2R)-2-(2-furyl)-1-(hydroxymethyl)butyl]thiophene-2-
20 sulfonamide;
5-bromo-N-{(1§,2R)-2-(2-furyl)-1-(hydroxymethyl)-4-
methylpentyl]thiophene-2-sulfonamide;
5-bromo-N-[(1S,2R)-2-(2-furyl)-1-(hydroxymethyl)octyljthiophene-2-
sulfonamide; .
25 5-bromo-N-[(18§,2S)-2-ethyl-1-(hydroxymethyl)-3-
methylbutyljthiophene-2-sulfonamide;
5-bromo-N-{(18,2S)-1-(hydroxymethyl)-2-isopropyl-4-
methylpentyl]thiophene-2-sulfonamide;
N-[(18,28)-2-[1,1’-biphenyl]-4-yl-1-(hydroxymethyl)butyl}-5-
30 bromothiophene-2-sulfonamide;
5-chloro-N-[(18,2R)-2-ethyl-1-(hydroxymethyl)octyljthiophene-2-

sulfonamide;
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sul fonam de; 5

5-bronmo-N-[ (1S, 2S)-2-ethyl -1-(hydroxynethyl)octyl]thio

phene- 2- sul fonam de; 5-chloro-N[(1

S)-1- (hydroxynet hyl ) - 2-(m et hyl am no) butyl]-2-

t hi ophenesul f onam de; 5-chloro-N-[(1

S)-2- (et hyl am no) - 2- (hydr oxynet hyl ) propyl ]-2- 10

t hi ophenesul fonam de; 5-chloro-N-[ (1

S)-2-[(2-hydro AAE 29D ke 11 ki ]
(hydr oxynet hyl %EIIB%#][@@@%& Ehawdierynattiggythiophene-2
5- chl or o- Rulfgnem8Ble; 2- [ ( 2- hydr oxyet hyl ) ami no] - 1

Cryr oy et Mg OB M TR s 2
(hydr oxy mstlgriayinept yI ] - 2- t hi ophenesul fonam de; N-[(1

S)c2-(b I ;
p3/5| ]- (5 gﬂlzgrg ri)?c) Iop[EYSdf éﬁf}% gl:;gd éc?mﬁhf Oftyl]thlophene-Z-

S) - 2- (benzylfmﬁnm) 1- (hydroxymat hyl )b utyl]-5

-chloro-2- 20 § If : N
S) - 2- (cycl opent ylbngpm&ﬁg) ! (ﬂmﬁgh l?% e@?‘%‘é‘y{"%‘ -2
t hi opheneéblllof’l'éﬂﬁa%ﬁfﬁ@ml%chl oro-N-[(1

S, 2S)-1-(hydro L
el SR i
€

51&hl or o- e@Pﬁ“bfpw&ﬁeAyl )-N-[ (1S, 2S) - 1- (hydr oxynet hy

1)-2 methyl butsydhlotr&NO[re REZnRivd b ARATHEIR)-1
5-chl oro- N- [d( Y ro{(‘ﬁ I 3phenyPet hyl ]t I]n ophene- 2- su
| f onami de: (hy roxymelh) )propyl]/Z -thiophenesulfonamide;

5-chl or o- N[(S)s claro(r&m[r(msm Rty einyTRakdbe)ut yl | thi oph

ene-2- sul fonamd
5- chl or o- M—h{’q0W&Y89%‘?ﬁ9‘PB*}5%%P‘§Q“PFWophene 2-sul fon

-am de; 5-chi araidb (\Q[ﬂwbr[‘ezcuydlo\;etﬁyx)ammo] 1-
nmet hyl et hy| ) t hi ophene- nam de;

"1, 1- bi s(h;/&)‘!f?k)’ﬂ%%%ﬁ%’flbﬁh ‘]Phg‘eé‘ﬂf%%f’hl[ophene 2-sul f
on anide; 122 HN-peé)R(RnNamlinod: 1(<hy&#oxy99emm)§fhby -3-chloro-2-

cycl.op ent th | ophene- 2- sul fonam’'d
-chl or o- N-tF'(0 ghenss EWH%xyI -
- (hydr oxynet hyIN-g1 §wyd-tdehr0ned) 8= @ydroxymethyl)butyl]-5-chloro-2-
20 thiophenesulfonamideg,
S-chloro-N-[(18)-2-(cyclo pentylamino)-l -(hydroxymethyl)propyl] -2-
thiophenesulfqnamide;
5-chloro-N-[(18,28)-1-(hydroxymethyl)-2-methylbutyl]-N-(2-
phenoxyethyl)ﬂnophene 2-sulfonamide,
25 5-chloro-N-(3-chlorobenzyl)-N- [(1S 2S5)-1- (hydro:\ymethyl) 2-
methylbutyl]thiophene-2-sulfonamide;
5-chloro-N-[(S)-2-hydroxy-1-phenylethyl]thiophene-2-suifonamide;
S-chloro-N-[(8)-1-(hydroxymethyl)-3-methylbutylJthiophene-2-
sulfonamide;
30 5-chloro-N-[1-(hydroxymethyl)pentyljthiophene-2-sulfonamide;
5-chloro-N-(2-hydroxy-1,1-dimethylethyl)thiophene-2-sulfonamide;
N-[1,1-bisthydroxymethyl)propyl]-5-chlorothiophene-2-sulfonamide;
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sul fonam de; N-[(S)-1-benzyl -2-hydroxyet hyl ]

-5-chl or ot hi ophene-2-sul fonamd e; 5

5-chl oro-N-[ I - (hydroxymnet hyl ) but yl ] t hi ophene- 2- sul f ona
m de;

5-chloro-N-[ (S)-1-(hydroxymet hyl) -2, 2-di net hyl propyl ]t
hi ophene-2- sul fonam de; 5-chloro-N[(R R)-2-hydroxy-|
-(hyd roxynethyl)-2-(4- nitrophenyl)ethyl]thio ph

ene- 2- sul f onam de; 10

5- chl or o- N- [ ( S)chiorg-hyldr(oxdymrsmprcpriesyviltiopessrgrivlfonagjde;

I fonam de; N:[(S);2-cyclohexyl-1-(hydrox methyl)ethyl]thiophene-2-
N-[ R-2- (benzyl tch ? [( ) roxyr};et H/II e% hyl y] - 5- chl or ot h

i ophene- Zﬂﬂ@mﬁméhan1de
N-[(R'S)-2- (qugg# %xa%ﬂz ﬁﬂﬁ‘&gQ?ﬂnﬁE}hyﬂo%Wpﬂﬁﬁélﬂ—mﬁoﬁdﬁ@e

r ot hi ophene- fona | oro- N [)
réxy-1 - (hydr &M@ﬁw)(brddwmemm&ﬂm@e-z sulfonamid,

sul f onami de; HiQemN-fis)-1- @ydr%xméﬂ{yg&yz -Himethylpropyl]thiophene-2-
-phenylethyl]thlophene 2-sul fonamd e;

5- br onp- N8} @S}m‘ld
- (hydr oxymet hyd_ yni@omneiRyr)2Wydioks-nigephapaetRyl)-2-(4-

sul f onam de;

5- br ono- prnpﬁ?ﬁ%@PQQVﬁ@FWﬂa§%ﬁﬁﬂﬂﬁﬁtIﬂ ophene- 2- sul f on

afy de; 5-chloro-N-[(S)-1-(hydroxymethyl)propyl]thiophene-2-sulfonamide;

f5 gg;%ngéN (2- h Chr{-o Xe{)encyl:{hlo : ln&ycs}g\ymethw)gtlt-lyh] 53 %oerrc])guozphgﬁje 2~

N[], 1- b|§mhmghgmynethyl)propyl] 5- br onot hi ophene- 2- su
Ifonan1de
1- (hydr oxyne. tHﬁ rﬁa/% kbﬁﬁﬁﬁlﬂ"% - {mirgpmstyDarogyl}-¢ Shgratjgphene-
5- br ono- N2Lduffdrmagrideycl ohexyl -1 - (hydr oxynet hyl ) et hyl ] t hi
ophene-2- 25 s

P%r ono-N-[(S) = = f{’lf’?ﬂ?gjr[@&e@nﬂ‘%ﬁ\y l’o(h’(dn%\?'ﬁ‘ﬁh{ lﬁprosyp]thl?)pyhlelj—‘e-z-
"t hi ophene-sdiforgniidepnamni de; 5- br ono- N—[I-
roxymet hyl ) but t hi na N
5. bi ONTD- m (S) ¥i’]’ @%%333&51%\4% © m&‘?ﬁ% °Hh“l“‘°‘ Suifpgamide;
i ophene-2- 30 SLbIrcfr@cﬂNF[‘(S)el (hydroxymethyl) -3- methylbutyl]tmophene-Z-
N[ R 2- (behﬁ¥lth 0) - 1- (hydr oxymnet hyl ) et hyl ] - 5- br onot hi
ophene- 2 1O de; 123
52prorno-N-(R- 3 Hﬂmddswmsg(hydﬁ'cﬁxﬁr&ethyl)pentyl]thiophene-z-sulfonamide;

5-bromo-N-(2-hydroxy-1,1-dimethylethyl)thiophene-2-sulfonamide;
N-[1,1-bis(hydroxymethyl)propyl]-5-bro mothiophene-2-sulfonamide
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-[(8)-1-(hydroxymethyl)-3-(methylthio) pfopyl]thiophene-z-
sulfonamide;
5-bromo-N-{1-(hydroxymethyl)butyl}thiophene-2-sulfonamide;
5-bromo-N-[(8)-1-(hydroxymethyl)-2,2-dimethylpropyl]thiophene-2-
30 sulfonamide; |
N-[R-_Z-(behzylthio)-l-(hydroxymethyl)ethyl]-S-bromothiOphene-z-

sulfonamide;
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met hyl benzyl)thi ol methyl) ethyl) thio ph en e-2-s

ul fon amd e;.

N-((S)-1-[4-(benzyl ox),)berlzyl]-2-hydroxyethyl)-5-bro

not hi ophene- 2-sul fonani de; 5

5-bromo-N-[ (R R) - 2- hydr o%- |

- (hydr oxynet hyl ) pr opyl ] t hi ophene-2- sul f onam de;

5-chloro-N-[ (S, §)-I -fornmyl -2- m ethyl

butyl ]t hi ophen? 2-sulfon ami de; 5-chloro-N-[(S,S)-I
~(1"-hyd roxyetMAND:-RrahydaydeklBr] thi ophene- 2-

sul f onar n'rﬁi@hy]ﬂeﬁzﬁﬁmﬂmﬂ@’r}Nhylﬁtl(x@p}{i}ne b-saldrGiede0

pentyl (hydr oxy%l ’LE‘}/QJ

net hyl butyl ) th @We eup %\Hﬁ%l&&hydfs\wwébmmothlophene-

((S)-2- hydr-ﬂd@!na.rﬂxde'[ (S)-1 -nmethyl pr opyl ] oct yI )

t hi ophene- 2- I fon I
[%S) -1 -nethy 5;05%&&}[%559 gﬂ’y‘ﬂf’ﬁ. bHH%WéYm%W)PmPyUthwphene -2-

2- sul f onarnsulderamtdechl or o- N- ((S) 2-hydro,,y-1 -[(S)-I

-Smé‘}Wrglr (IC))r Kf)/'( ]( g)eh(% %Véligo%lh %ffg)fﬂ%[l q?@)p}rene 2-sulfonamide;

met hyl pr opyI ] bérckibjo- m[(sos)heneryarosydtﬁygrmmemﬂbm?%mphene -2-
5-chl or o- § 4) 2 hydr o%- 3 dimethyl - | -] I
met hyl pr opy BU yr) t hi ophene- 2- sul f onam de;

51Q:EI Ior 0- N { ( SkhiBro-Ny{@s, SDXYCﬁ&opmyﬂhit%(J?xy)Meth%l( 3 -1
t t 2
- ch or o e hbent sRRsignres” o)1 fonam de:

- met hyl propyl) 51gh108>-N2{fS)eDy)}d)ox’yhl- [(PFenethdipsiph ) enaythidphiene-2-

5-chl or o- .2~ hydr oxy- |
-[(S)-1- rrg%llﬁ&fﬁﬁa%bylj pent - 4- enyl |

t hi ophene- 2- subfcbinemNelés )-Bhiclndxgrl {SY- 1 -réiBy ipRphNitkpoXiyhibphene-

{S)-1- I]butyl) t hi ophene-2- sul . fonam de;
b 5 onl ore R ® )

-[ (4-fluor opheﬁyhl)b(dﬁvdl(%)xgﬁbl)rdm’myI-[[S)Z—methylpropyl]hexyl}thxophene 2-
met hyl but rﬁi" gphene- 2- sul f onam de; 124 5-chl or o- I\I- {
(S,S)-1-[(4-chl orophenyl) (hydroxy) net hyl ] - 2-

5-chloro-N-{(S)-2-hydroxy-3-methyl-1-[(S)-1-

methylpropyl]butyl} thiophene-2-sulfonamide;
20 5-chloro-N-{(§)-2-hydroxy-3,3-dimethyl-1-[(S)-1-
’ methylpropyl]but;'l}thiophene-2-sulfonamide;
5-chlorc_>-N-{(S)-2-hydroxy-4-methyl-l-[(S)-l-
methylpropyl]pentyl} thiophene-2-sulfonamide;
S-chloro-N-{(S)-2-hydroxy- 1 -[(S)-1- methylpropyl]but -3-
25 enyl} thiophene-2-sulfonamide; .
5-chloro-N-{(S)-2-hydroxy-1- [(S) l-methylpropyl]pent -4
enyl} thiophene-2-sulfonamide;
5-chloro-N-{(8)-2-hydroxy-1-[(S)-1-methylpropyl]butyl} thiophene-2-
sulfonamide,
30 5-chloro.-N- {(8,S)-1-[(4-fluorophenyl)(hydroxy)methyl]-2-
methylbutyl} thiophene-2-sulfonamide;
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met hyl butyl }thi ophene-2-sul fonam de; 5-chloro-N
((S)-2-hydroxy-4-nmethyl-1 -[(S)-1-nethyl propyl]pent-3=
enyl ) thiophene-2-sulfonanmide; 5 5 -chloro-N
((S)-2-hydroxy-3-nmethyl-1-[(S)-1-nethyl propyl ] but - 3-
enyl } thiophene-2-sul fonam de;

5-chloro-N-{ (S, S)-1-[ hydroxy(4-net hoxyphenyl) net hyl ]

-2 net hyl butyl} thiophene-2-sul fonam de; 5-chloro-N
((S, E)-2-hydroxy- 3- msth [-1-[(S)-1- mathyl propyI]Fent 3
- 10 enyl) thi é@hl@nceNzé( §) difzairiogephenyDgyd erpimat

((S)-4- (1r§etﬁUIW?"ﬁ1% ¥drk-22sulby i Raey - | - [(S) 1-
nethylpropyl]but Fhlo hene- 2- sul fona
5-chl or o- N- 1oro -N-{(S)-2-hydroxy-4-methyl-1 [(S) 1 methylpropyl]pent -3-

(S)-2- hydrqusmhio érﬁlz—;mfzsﬁarhmbpropyllhex 5- enyl }
t hi ophene- 2= sul fonam d

5 2l or 0.\ ((SISTAIe M8 iy mchaey LHEY) Yl >

yl}-2-. r@eihidpmtad-2-thicaphree- 2- sul f onam de
5-chl oro- N

{(S, S) - 1- [ [ 4- ( drinaray-ESiRdyBrsony 4 pryarsisy Reeiviv: 2
rrFt hy: but Minkt?(lbht@l@*h@d'pﬁer?et'ﬁb{lhffo%ﬂm de; N-( (S, 9S-I
CycCl open [ OX
t hi gpheﬁe 2y 2 glﬂrf’%ﬁig&l%}ez AW”?‘E@"}{}@Wy[ggr)o]x?e'ihylpmpyl]pem3'
-116S) - | naI)Lmll Wt-]sﬂ@dnyjn}dehl opEelne 2- Isulhfonalm de:
. N S)-2 Tet r.o
it ophenb. 5. o TAART Yot e B RSP -

N-{(S)-2- hmdihS’PéVO'pi*P]Mtﬁ)mﬂ@pﬁ@kh}ébﬁérﬁmyde] hexyl } t hi ophene
-2- sul fonam d

(S, S)-1-[ hydr o@fkﬁorﬁéﬁﬂﬁ)ﬁﬁgﬂvﬂ Ilng Sﬁ)}rrj'xetﬁylpropyl]hex -5-

met hyl but ybr}yu}hhnolm-heae-sﬁl-fmhﬁdnnam de; N
(R CEC NI R e———
(S) 2- hydr ﬁv)é;hylbuty[)(hﬁ)phkn&l@ﬂhymﬂapyl ] but - 3- enyI)
thi ophene- 2- Su% ch oronl]\l Ol?s S)112ﬁ4 (dimethylamino)phenyl](hydroxy)methyl]-2-
methylbutyl} thiophene-2-sulfonamide;
N-{(S,5)-1-[cyclopentyl(hydroxy)methyl}-2-methylbutyl} thiophene-2-
20 sulfonamide; ‘
N-{(S)-2-hydroxy-1-[(S)-1-methylpropyljoctyl} thiophene-2-
sulfonamide;
N-{(S)-2-hydroxy-1-[(8)-1-methylpropyl]jhepty!l} thiophene-2-
sulfonamide; _ _
25 ! N-{ (S)-2-hydroxy-1-[(8)-1-methylpropyl]hexyl} thiophene-2-
sulfonamide;
N-{(S,S)-1-[hydroxy(2-methylphenyl)methyl]-2-
methylbutyl }thiophene-2-sulfonamide;
N-{(§)-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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N { (S)-2-hydroay-I|-[(S)-1-nethyl propyl]pent-4-enyl}
t hi ophene- 2- sul fonam de; N-{
(S)-2-hydroxy-1-[(S)-1-nethyl propyl ] butyl)
t hi ophene-2- sul fonam de; 5
N-{(S, S)-1-[ hydrosy(4-net hoxyphenyl ) net hyl ] - 2-
nmet hyl butyl } thi ophene- 2-sul f onam de;
N-{(S)-4-(1, 3-dioxan-2-yl)-2-hydroxy-1-[(S)-1
met hyl pr opyl ] but ell }2 t hi ophene- 2- sul f onam de;
169y

N-
((S) - 2- hydr oay¥- é)ydtp\mlst ¢$9r|1mewgprrqqygp@n54 -egylythipphene-2-
t hi ophenegu&on;&gwul f onam de;

S) - 2- hydr oa 1rreth|ro | ] pent
;Et(hi)ophexe-z ﬁii%ﬁg Aroyel- [@/ : t@i’fc]lpg’ubuwl}th‘c’ljgem 2-
{ hydr oxy[ shifor@bily ! t hi o) phenyl ] met hyl }-2-
thyl butyl )t h 2-sul fonam de;  15- _
RE{ (S, S)-1-[] }‘ ?Eﬁ : 'H\}Ffaﬁi@hW%ﬁ%ﬁk}?f‘]f’@ﬁﬁ%}"b&y) met hyl ] -
2 net hyl b?\%m%d]ou@mm?hem aﬂ@?&;fl?y(wam de; 5- Ch:qo{]o 2'-
{(S,9)-1 S y@ao en Y. net hy -
met hyl butyl )tl‘ﬁ{ Patler ‘§°’§°ﬂ12fy9r?a‘?ﬁ 1§¥%Hroro N {
(S, |S} E%]_ ZmEMﬂbfh@yl-]ﬂzﬁgl{tfﬁbp}ﬂenmts\h%hﬂﬂ@@y| ] hex-4- 20
enyl } t hi ophen nam
((S, R E)-2- hygﬁﬁﬁﬁjlﬁf’y@ ﬂ&%éffﬁi?rybﬁf%qu YRisgh thigphope-2-
tlhi ophenesufosathidenam de; 5 chloro-N-
{(S, R E)-2-hy S th ro h
} t hi ophene- 2%3?‘%# }ll?[adgﬁ ﬁéjl(ggg “y}?:‘JI?ﬁ 8‘%‘9%? ynyl} th‘°pné/“e 2-
(S, S) - 2- hydfooayidd- net hyl -1 -[(S)-1 _
-5mgthr)(;|r gr &Pyl ]ﬁ?&tS)Al {hyﬁ%xy}t (mghﬁtﬁlo pheny%]mse%“yr}gﬁam de;
(SR -2- hyxdmgunytymhmhmel—z dulfpdasiide] - et hyl propyl ]
nt-4- enyl} fon
? E) - 2- hydr oa@r{ sofﬁhg;tgfglﬁ}#‘ﬁ%ww% i](hgdrﬁi’?gﬁ‘yﬁgb@? -4-
30 enyl }tMerblplbetyéﬂﬁe;smhef-b-mafasndmde 5-chi oro-N[(S,S-1
- (1- hydr oay- | - . A
nmet hyl butyl ]t h| op ene %yés)) %%? cécmtlf\ 2-en-1-yl(hydroxy)methyl]-2
methylbutyl}thiophene-2-sulfonamide;
S-chloro-N-{(S,S,E)-2-hydroxy-1-[(S)-1-methylpropylJhex-4-
20 enyl}thiophene-2-sulfpnamide;
5-chloro-N-{(S,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-{(8,5)-2- hydrow -4-methyl-1-[(S)- 1-methylpropyl]pe.nt-4-
' * enyl}thiophene-2-sulfonamide;
5-chloro-N-{(S,R)-2-hydroxy-4-methyl-1-[(S)-1-methylpropyl]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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126

5-chl oro-N-{(S)-2-hydroxy-1-[(S)-1-nethyl propyl]-2-
pentyl heptyl) thiophene-2-sul fonani de; 5-chloro-N {
(S, S)-1-[ hydroxy(di phenyl ) net hyl]-2- nethyl butyl)

t hi ophene- 2-sul fonam de; 5 N {
(S)-2-allyl-2-hydroxy-1-[(S)-1-nethyl propyl]

pent -4-enyl } -5- chl orothi ophene-2-sul f onam de;
5-chloro-N { (S)-2-ethyl-2-hydroxy-1-((S)-1

met hyI propyl ] iadtlgm}N-{'(]SD-éﬁh@nw'EE(ghl-ﬁ@thamm!]-ﬁ\l- ((S

S) - .
[ bi s(4 c RPEY AR R U bipRRERS Zrsutonsmide 11 - 2- et hyl but yl
-5- 10 chlor othpmmt?é?’ré(slﬁ)ddhfdbmfﬁllﬂen)'l)methyll -2-

5- chl or o- %{}&O&yﬁﬂg%{ﬂg _y eropenyl 3-methyl-1-[(S

)-1- neth |ophene 2-sul f onam de;
5 5 chl or 0- N- ((%;{( )?-@115'1 f{-hxlﬂ@m)dy[@)b} m@myln@mhwbﬁ@w} -t

r5nst Elyl cﬁloro‘fﬁc‘iﬁ%?ﬂ&ﬁ%ﬁim‘ﬁh@phene -sul fonam de; 15
- C o_

((S, E)- 2 hydr oécyblsmﬁ%ﬂ@ﬂ eshy}-2-Rydroxynet(®y1 pr op- |

-enyl ] - me[tl( o yl]butyl}thxo hene-2- sulfonamxde
- met hyl propyl ﬁent - 3-enyl } t hi ophene- 2- sul f onani d
e

{(S) - 2- but - 3- eNyi(S.8)- h{/hﬁ(ﬁrﬁ‘}lOmp*ﬁeeﬁ)(hmrwirhslhzd}%ﬁwwy%%d} -5-

Srenyl } tho?cm Hehd1b-QRRGARIE- sul f onam de;
5-chloro-N-((S,95)-1- {h dr oxy[ di (1- naphthyl)]rretg%ﬂ}

22- 20 met hyl biePirN RelEto3-3 0P BRSNH- drenetity byl

{ (ﬁ)I 2- etrnelsﬂh bpféo Yj}qﬁt@(&ryl}l}ﬂc{pﬁ@e = su‘lfonam1de
B Y oy RS Bsarsen ShmystgrsDlmetiy -2
-net hyl -1 rﬁéﬂ%)bulyl)tlﬁ@ﬂh@b’d 2-sulfonamide;

propyl ] but - 3-eny

53%r onp- N { (S5'Ek'l}°§’llﬁ‘)ﬂgsl: &%/h%dr%glt%pﬁgzr[?% I-methylprop-1-enyl}-

I- met gyl gr QP[‘(%)' lﬁﬁl\éih]y}pr yl]pent—3 enyl}thnophene -2-sulfonamide;
- nmet ent -

t hi[ c()p?ﬁene 2. Sﬁ p{ggﬁ%bgtp -enyl-2- hycpg\y-l [(S)-1-methylpropyl}hex-5-enyl}-5-
5- br ono- N&x(oﬁ)zhligme-zsummhma hydroxy-1-[(S)-1-rethylp

- ehl or o [ 1 Oy BFERRR Ty 1y ek RO Blrehtie: 2- su

5-chl oro-l\l—[l
| fonam de; meB@butyl)thiophena-2-sulfonamide;

Thept -2-y1] thi SeRE LSk ey 1 TS
methylpropyl]butyl} thiophene-2-sulfonamide;
5-bromo-N-{(S)-2-hydroxy-2-isopropenyl-3-methyl-1-[(S)-1-
methylpropyljbut-3- enyl}lhxophene -2-sulfonamide;
25 5-bromo-N-{(S,E)-2- hydroxy-3-methyl-2-[(E)-1- methylprop-1 enyl]-_
1-[(S)-1-methylpropyl]pent-3- enyl}thlophene-z-sulfonamlde,
5-bromo-N-{ (S)-2-but-3-enyl-2-hydroxy-1 -[(8)-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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127 5-chloro-N-[ 1
- (hydroxynet hyl ) -2, 3-di hydro-Hinden- | -yl]thi ophene-
2-sul f onam de;
5-chl-oro-N-[ 2- (hydr oxynet hyl ) - 2, 3-di hydr o- H i nden- 2-yl
]t hi ophene- 2-sul fonam de; 5
5-brono- N[ 1- (hydroxynet hyl ) cycl ohexyl ] t hi ophene- 2- sul
fonam de; 5 -brono-N-[2-(hyd roxym et hyl ) b i cycl o
[2.2. 1 ]kept-2-yl]thiophene-2- sulfonamd
5- br onmp- N-[ 2- ( ﬁyéP@xWerlownzet@l)oﬁ ?n9khyd50ﬁ mﬁ@elnylhhlypf]ene
t hi ophene-2. denﬁwam de 10
5-chloro-N-{(S % hydr oxyet hyl nmet hyl but'yl
}t hi ophene-2- SGNPETT 'defoslr%wygr?ﬁ yclro-H inden-2-yljthiophene-
(S, S) - 1- [ Rslaibyeeigy et hyI] 2-methyl bu tyl }
t hy ophene- 2- sul f onayi

%hl oro-N-{(S; -gjonzo ﬁja—,(laf)ggpxymftle)é)fycpheig]thlophene -2-sulfonamide;
mat hyl propyl ] pebtaosd- Nt[DJ(l@ﬂhﬁ?ﬁetgylﬁ%élQﬂQ@nﬂ]}%t 2-yl]thiophene-2-
5-chloro-N-((S, R -2-hydroxy-1-[
nmet hyl pr orﬂ} § yI } thi ophene 2 suI f onam de;

5- chl or 0- N- ( ( S5-Bjono-Ny[@X@MyoximbthyD)-2, 3 At H-paePYy i RRPhene-
-4- enyl }_tl&‘gg(\) hgne 2-sul fonam de; 20

5-chl or o- I\7I-S(u % ©- hydroay- 1- [ (S) - 1- net hyl pr opyl ] pent

-46 enyl) thi oﬁhﬁlﬂ&r—ﬁ {835 )F B(8)1 -HRiroNye Ry 1P DBnelhylbutyl} thiophene-2-
{(S,S)-1- [ @) ydr oxyet hyl ] - 2- net hyl butyl)

t hi ophene - saml onam de; 5-bromp-N- {

(S, S) - 1- [ R- 1- hyahloroast{it,8) -PR-1ydiytylathl - n]\eth)lbutyl}thlophene-z-
t hi ophene r%gldseul fonam de; 5-bronmo-N { (S, S)-2-hyd
ropy-i - net hyl propyl ] pentyl }

t hi ophene 2 subfcbloanNdes,S)-Bhiirowd-N8)-§-

.(‘?” S?Jhéngy &R)fﬁ/r?é#%%ﬁxsl%]g%log‘:"tngw Blfon%lcae pent yI )
5-brono- N-{ (S, SchRshNei(®BY2-by{r$:$)-K(Spbt hyI propyl ] pent -
4- enyl} trhétﬂﬁﬁ%ﬁ]bgﬁtyclytln{ogtpe%gjzgsa;fonamide;
5-chloro-N-{(8,S)-2-hydroxy-1-[(S)-1-methylpropyl]pent-4-
enyl}thiophene-2-sulfonamide;
20 5-chloro-N- {($,R)-2-hydro>.y-l -[(S)-1-methylpropyl}pent-4-
enyl'} thiophene-2-sulfonamide;

S—bromo-N- {(8,5)-1-[(8)-1-hydroxyethyl]-2-methylbutyl } thiophene-2-

sulfonamide;

| 5-bromo-N-{(S,S)-1-[R-1-hydroxyethyl]-2-methylbutyl }thiophene-2-

25 sulfonamide; :
* 5-bromo-N-{(8,S)-2-hydroxy-1-[(S)-1-
methylpropyl]pentyl} thiophene-2-sulfonamide;
5-bromo-N-{(S,R)-2-hydroxy-1-[(S)-1-
methylpr_opyl] pentyl} thiophene-2-sulfonamide;
30 5-bromo-N-{(S,S)-2-hydroxy-1-[(S)-1-methylpropyl]pent-4-
enyl}thiophene-2-sulfonamide;
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128 5-brono- N-{
(S, R -2-hydroxy-1-[(S)-1-nmethyl propyl ] pent-4- enyl}
t hi ophene- 2- sul f onani de. ;
5-chloro-N-[(S,S)-2-nethyl-1-(2,2,2-trifluoro-1-
hydr oxyet hyl ) but yl ] t hi ophene- 2-sul fonam de; 5
5-chloro-N[1
- (1- hydr oxybut - 3-enyl ) cycl ohexyl ] t hi ophene- 2-
sul f onam de; 5-chl oro- N—lg
1- ( 1- hydr oxy- 33-peemeyi 4 (% 132ék‘fl‘yq\)dy%ﬁ‘)olh’é‘i‘}?}’l]’ioﬁ}’lb‘ﬁﬁ%e-

2-sul fOna@hﬁﬁhloﬁfeﬁab-@ﬁl@on%lid@s) - hyd roxy |

- (4-met hoxycyc]| ohexyl}eth thloghene-
2-sul f onami de; 5-chloro-N-[(S§,S)-2-methyl-1-(2,2,2 trxﬂuoro 1-

5-chl or o- Nyaﬁr()@)em%?m(}dmﬁﬁ he-f-4uiph@piaxycycl ohexyl ) et hyl
] t hi ophene- 2-su onam

N-J(S)-1-[ 4-(af F@}Pwy%%mfpém? eavliryelPheRyEbiRphenes-

clil orot hisgpdmamnge2- sul fonam de; 15 N-{

S:ﬁl) o?oE f]r| ggﬁgﬁé @Xéﬂ?hgbgﬂx%%\} etp)x t%Xe¥1ylscy¥lo}15exyﬁthlophene-

N- [ 1- acet yl-suffokamlidedr oxynet hyl ) pi peri di n-4-yl]-5-chloro
t hi ophene-2- sul fonam de;. N[ (1 ] .
S)-2-butyl - 1- H@?E‘P&w‘rﬁé&ww%é%z§1(1'%¢8ﬂcyﬁ?*&}>ﬂlet@8‘hmphe“e'
t o ophenesa.léuﬁfemmiéﬂe N[(1 S 2S)-1

- (hydr oxynet hyl) -

t ut
t hi ophenesul f oR&HP 6°enE [g’%‘zl'blﬂdg’r%) T?ﬂ'ﬁ’(°i’°"ycy°‘°he"yl)emy”m‘°p hene-
S, 2S) - 1- ( hyslnfoxamied; hyl ) - 2- met hyl but yl ] - 2- t hi ophenesul

529 - 1 ( nyclr RSB HHORRPRG PSR PEIPURE. 2
sul f onam derjor&hiophiene-@-shif¢na@jde?. - hydr oxy- | - (4- _
TE oo N E SV DA SRR sy s. oo
am nocycl cﬂmxm))pitdnyn}sutfdmaonﬂeene 2- sul f onami de; '
5-chloro-N-[( S)N_-ﬁ_-an:\étgf’-t?-)((k}gfclrlc)})(rrﬁéthyl)piperidin-4-yl]-5-chlorothiophene-z-
sulfonamide;
N-[(185)-2-butyl-1-(hydroxymethyl)hexyl]-5-chloro-2-
20 . thiophenesulfonamide;
N-[(18,25)-1-(hydroxymethyl)-2-methylbutyl}-5-iodo-2-
thiophenesulfonamide;
5-fluoro-N-[(1S,28)-1-(hydroxymethyl)-2-methylbutyl]-2-
~ thiophenesulfonamide; _ _
25 . N-[(l S ,I2S)-1—(hydroxymeth.yl)-z-methylbt.xtyl]thiophene-z-
sulfohamide;'
5-chloro-N-[(S)-2-hydroxy-1-(4-
benzylaminocyclohexyl)ethyl]thiophene+2-sulfonémide;
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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et hyl am no cycl ohexyl ) et hyl ]t hi ophene- 2- sul f onam de;
129 5-chloro-N-[(S)-2-hydroxy-I-(4-

npr opyl am nocycl ohexyl ) et hyl ]t hi ophene- 2- sul f onam 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-1-(4-(3

pyri dyl ) met hyl am nocycl ohexyl ) et hyl ]

t hi ophene- 2- sul_f onani d

5- chl or 0- N- [ ( SP=chlopbirl 63332—*!)’11(04511 (4-

hol d
gog EI grlo n&@[c%bﬁmwl&{ebﬂjelhy?tmo 4h@«ﬂ!§u1?on§hh'icfe0nam e;

24
pyridyl) met hyl éﬁ:glﬁ()o N- [(S) -hydroxy-1-(4-

cycl Ohexy|a)1ﬁhﬁﬂol§clﬁh@@lb@mﬂ1tﬂro§%hé -2R@MndRide;
5-gchloro-N-[(S) ,ﬁ%lﬁhydr oxYy. (1
py?i dyl ) met hyl ar ER:VC[I(%I’?G@&S?F%\%T #4143 t hi ophene- 2- sul f on

am de;  5- F@hﬂﬁfnﬁét%inﬁlﬁacyaoﬁbxﬂae@?ymﬂo phéhe-2-sulfonamide;
(car boet hoxyrretshc%f ;a](? nsgczycl ohexyl ) et hyl ]t hi ophene- 2-s
ul f onani de; oro-N-[(5)-2-hydroxy-1:(4-

5- Chl or o- hhérﬁl@lm&cyhbbﬁé)@byth}l}ﬂ( phlanetz-euipaMaidehexyl ) et hyl

] t hi ophene- chloro- N-[(S)-2-et hyl
“1-fornyl butyl ?Ph% %ﬁﬁﬁ@ -2y dH&-de
51¢hl or o- Nyfld}gﬁ)méﬂayﬁrﬂﬁyécvblohexyl)ethyl]thxophene-2-sulfonamide;

- (1- hydroxyet h i ophene- 2-_sul f onani de; 20
5-chloro-N-[(S %%é?'ﬁ‘y[%(g)@-h droxy-1-( -a%(z.

- (1- hydr oypyhdﬁ)}ﬁdnwlz&ﬁxho’dy?clbh&\ylbdl}tyhlh(fb@h@ié%-sulfonamxde

2-sul f onam de; Xy- |

-tetrahydro- H tsff’h f)?/&a[gs)'; é/‘i%écl“\ 3[@1 hi ophene-

2-sul f onarfvidboetfﬁmyﬂnbthyl)ammocyclohexyl)ethyl]thxophene 2-sulfonamide;

rzg N-[(S)-2- hygr(%)fc}{'o N-RS’)D.‘? ﬁydd roxy-1 (4¥1y rolg cy(l,lt helx'y? n]%fig;;hene-

sul f onam de;
N-[(S)-2- é’tstuyﬂonztmx@hydr oxynet hyl ) but yl ] t hi ophene- 2- sul f

onani de; N-[($) o
|- (hydr oxymet hyl?éu?e }/g-v)g-%ylﬂér rm‘bBB’Hg'hoé’h?e "2-sulfonamide;
sul fonani de; 5- chloro-N-[(S)-Z-ethyl 1-(1-hydroxyethyl)butyljthiophene-2-
5-chl or o- I\g-%éhﬂge-. (2, 3-di hydro-Hinden-2-yl)-2- 30
hydr oxyet hy I ophene- 2- sul f onam de;
5-chloro-N-{ (S) 2-ethyl-1-(1-hydroxy-1- methylethyl)butyl]thlophene :

2-sulfonamide;

5-chloro-N-(2-hydroxy-l-tetrahydro-H-thiopyraq-4-ylethyl)thiophene-
2-sulfonamide;

5-chloro-N-[(5)-2- hydroxy 1- pxpendm- -ylethyl]thiophene- -2-

25 suhonamlde _ : .
N-[(S)-Z-elhyl-l -(hyd roxymethyl)butyl]thiophene-Z-sulfong.mide;
N-[(S)-2-ethyl-1-(hydroxymethyl)butyl}-5-fluorothiophene-2--

sulfonamide;
5-chloro-N-[(S)-1-(2,3-dihydro-H-inden-2-y1)-2-

30 hydroxyethyl]thiophene-2-sulfonamide;

' 5-chloro-N-{(S,8)-1-[(Z)-(hydroxyimino)methy!]-2-
methylbutyl}thiophene-2-sulfonamide; and

130



5-chloro-N { (S,9)-1 -[(2)-(hyd roxyimn no)nethyl]-2
nmet hyl but yl } t hi ophene- 2- sul f onam de; and 130
5-chloro-N- [(SS)-1-[(E)-(hyd roxyimno)nethyl] -2-

met hyl butyl } thi ophene-2-sul fonam de. 18. The conpound
according to claim1, wherein the conpound is 5- 5
chloro-N-[(1S)-2-ethyl -

1- (hydr oxymet hyl ) butyl ]t hi ophene-2-sul fonam d e. 19.
The conpound according to claiml1 or, 5 wherein Xis O,
and W Y and Z-giecifiesenddnthgrosgmegil-tm C and
CR 0. 10 2@heth]ireryneisend-aaeemdiag to claim 19,
wherein R6 is halogen, R4 is |ower alkyl of
S-stereochem stry, ‘R3 is hydrogen, Rs is hydrogen, and
R and R2 age erRCoHnppdidaestdingb clalil, GRéFEIQ tHRGompound is 5-
according to cl [

157 O Gl PSP ey e opene 2 sof e ©°
N-[ (1S, 2S)-1-(hydroxynet hyl ) -2-net hyl butyl]-2

furansul f onam dg, and : . o

5- chl or 0- NAP( 1S%?S‘ﬁ°mp-°t“MF?f%9$r@tW)l-°§-Sn%}feﬁ‘i}’i’ Bt Qrgndv ¥
- T udnarzsark indegeiiehtly selekted Froen CampORipd according to
claim1, wherein the conpound is 4-[1-(5- 20

chl or o-t hi ophene- 2-sul f onyl Vm no) - 2- hydr oxy-ethyl ] -pip
eriai ne- | - @ar boAy¢ t@npmhdlacchin1deltiyl 190 sheaein R 8.halbhen, Ra is

Che. pREPEAEQO! Faaiehsh Rt dohE i s o ERben PRI g o

t he greidphegdregansti ng of salts of 25 acetic acid,

|actic acid, citric acid, tartaric acid, succinic

acid, fumaric acid, naleic acid, nalonic acid,

mandel i ¢ acdld, Mat éonmohdaccbrdilg codidimn whegn the compound is selected

hydr obgom c aci d, .phosphari G nitrhcyaci o .
okt o s Aot eopp BB ER AL TSy bEh N B Pban 2

aci d, fsalstlfonafideaseés-chlarvaNifilf28)- ehyt toayreethyl)-Bonetglbuil]-2-
phar mageut i.cal. ‘conposition conprising a conpound

accord uﬁad“?l Ona%d?}' of clainms 1 to 23 and a

physi ol ogically conpatible carrier. 131 25. A nethod

of inhibiti b ' i ' . ' . e
Ll e
coapounidoacthdphlined-sutformiamin)-2elydiong ethyl] -piperitine- Gegoxylic acid
The neiiemt}qg& eri ng to claim?25, wherein said

compound is’ del'ivered

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, fumariq acid, maleic
acid, malonic acid, mandelic acid, malic acid, hydrochloric acid, hydrobromic acid,
phosphoric acid, nitric acid, sulfuric acid, methanesulfonic acid, toluenesuilfonic 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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orally or by injection. 27. A nethod of treating a

di sease selected fromthe group consisting of

Al zhei ner' s Di sease, anyloid angi opat hy, cerebral

anyl oi d angi opat hy, system c 10 anyl oi dosi s,

hereditary cerebral henorrhage with anyl oi dosis of the
Dutch type, inclusion body nyositis, and Down's
syndrone, in a subject, sai d met hod conprising the

step of adgi ni gtedyl n

o alpms ?gﬂ 23§ nth}gd;dl Eﬁ%@ﬁ%ﬁﬁ%ﬁﬁrga&gorﬁ 34 X]ecq said
suf fi "E‘Ftb‘?ﬁ COMPriging &g S&P@fdﬂ@e@wﬁﬁmmacwégg sy of claims 1
sai d ygihrgease. 15 28.: Use of the conpound according.

to any of clainms 1 to 23, or said. acceptable salt
thereof, in preparing a nedicanent. 29. Use of the
conpound 26COr e Rk tH A 2BENYdif) %toccla%%; whefefh s ?% co ¥> Lfn% i{delivered
acceptable salt, in preparinhg a nedi canent userul for

adni MT&BroIty Shedtigna mammal i an 20 subj ect for

i nhi biting beta anyloid production. 30. The use

accor di ng Eé claim?29, wherein said conpound is o
admi ni st eféd  Armasigd QfﬁreB‘V‘glarﬂ‘%é%elsﬁiPFte @ Y1 graypecopdisting of

t h_e CAIRRRH ek Dig€RE, Ahythid MgRPiihPlcerebdi dﬁ% lé‘id &%xo%%my Ystemic
In preparin di canen

bl |t
u@)lef lﬁmyg%ggsﬁa]i‘ﬁr% é‘g’r‘:&fﬁ Ei‘hh?”é)orﬁla Wld?\‘do%suftf Jt}'@d?u“f*b‘b pe,

t r eatinglgsich td:id? e8RS 1S eh®Db®fts EynamnrehR aGLHR, sﬁﬁlr]ﬁétﬁ&d' J&)gnpnsmg
of Al ﬁgel ne Di sease, anyloid angl opat hy, cerebral

any! o Stth?fr adpuRiHgineA comaRid asherding of clalmérléel 23 b spid

cer esubjecte B irhbag eukibdl taumeh RiedRSdympRinstoh ﬁro@ké§§$f said disease.
type, inclusion body 30 nyositis, and Down’s syndrone,

wherein said conpound is admnistered in an anount
SUf fi ci en28t o Hkd Gf\the&tofmpbhﬂ &y 6aing fBarf lof BRRAG185 23 Mr said

sai d dIS rocess,.for resolving a

chi r afsP %?rsélthze[rioé 13ﬁ788$r5‘g? ‘P?ﬁ’céﬁ‘f/'?‘) sul fonyl ] - 3-

et hyl norval i ne for use |n preparlng a chirally pure

a-am no agjd, €o 'si s of: ). form ng a

m xt ur e: gf) (+§J.Sen§{5 ee?:? ﬁ%“ Wfﬁ(/?'aﬁ%w °gaalm5 1't023,%or said

N- [ ( Seccéptablecsal; mtpképefh?d a)mu%:léml .lsef?{) 5&& Ed/thl?@ﬁ&d@'tn't@ﬁ trriaﬂ1ma1ia.n
rati o o eating to at

ﬁ%d;stsugjﬁ% f?romlg‘gg'gelb%a’i“lﬁlé‘ds"é?quﬁgm (c) cooling the

mxture to allowit to forma precipitate; (d) washing

the preci %t at'Fh Wls%: Qcc?%ijhn% gal'a%%a%%p%nﬁ@xgt%%rgl%)guntd?s adlmlmstered

di ast er eofferi c sal
di ast@nlbombyigediaht ; (f) extracting the recrystallized
di astereoneric salt to provide an organic
25 31 Use of the compound according to any of claims 1 to 23, or said
acceptable sall in preparing a medicament useful for administration to a 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
30 myositis, 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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extract; (g) washing the organic extract, ‘and

(h),drying and optionally concentrating the organic.

extract to provide <chirally pure |

N-[ (5-chl oro-2-thienyl)sul fonyl]-3-ethyl norvaline. 33.

A nmethod for producing chirally pure a-am no acids
conprising the steps of (a) reacting an al dehyde and

pot as anide.with an a | benzyl am ne

Pyl odhl ork GE0tes 1o FHraP Gt € Bl AL ey ch S pebleassulfony 113
eﬂf}@x@%lu(@f)or ubdin grégeing REnEHI H&z‘e‘fx akind 2nd By PH%&&% the steps of:
(a); (c) neutralizing the acid the reactidn o

(d) extrace) FRImpRSHYMIrLEnf (+)-ophedtine heihydtate entl He($chloro-2-

t‘ﬂgg}éﬁuﬁoﬁ&g@-&ﬂﬁﬁbnﬂaﬁheQ gﬁ%ﬁ gtcahllgg{ab c,.ac] i;) pr. ovi de

pur
neutral i zi (tgﬁea@ngsm 4t 16kt mdtalcim\éo%rtﬁe ?olﬂ ino acid to

provide the «chirally pure a-am no acid

(c) cooling the mixture to allow it to form a prec1p1tate

(d) washing the precipitate with ethanol and ethyl acetate to give
diastereomeric salt;

(e) recrystallizing the diastereomeric salt;

(f) extracting the recrystallized diastereomeric salt to provide an organic
extract;

(g) washing the organic extract, and

(h).drying and optionally concentraﬁng the organic extract to provide
chirally pure N-[(5-chloro-2-thienyl)sulfonyl]-3-ethylnorvaline,

33. A method for producing chirally pure ¢-amino acidé comprising the steps

of:

(a) reacting an ﬁldehyde and potassium cyanide with an o-
methylbenzylamine or hydrochloride salt thereof and filtering to provide product (a);

(b) reacting sulfuric acid and product (a);

(¢) neutralizing the acid the reactidn of (b),

(d) extracting product (b) from the neutralized acid;

(e) mixing product (b) in hydrochloric acid to provide a salt of chirally

pure a-amino acid; and

(f) neutralizing the salt of chirally pure a-amino acid to provide the

chirally pure a-amino acid.
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