HETEROCYCLIC SULFONAMIDE INHIBITORS OF BETA AMYLOID
PRODUCTION 5 BACKGROUND OF THE INVENTION This invention
relates to inhibitors of beta amyloid production, which have utility in the
treatment of Alzheimer's disease. Alzheimer's Disease (AD) is the most
common form of dementia (loss of 10 memory) in the elderly. The main
pathological lesions of AD found in the brain consist of extracellular
deposits of beta amyloid protein in the form of plaques and angiopathy
and intracellular neurofibrillary tangles of aggregated
hyperphosphorylated tau protein. Recent evidence has revealed that
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20 of early onset AD have been.gttributed to genetic mutations in APP that lead to an
overproduction of either total beta amyloid protein or its more aggregation-prone 42
amino acid isoform. Furthermore, people with Down’s Syndrome possess an extra
chromosome that contains the gene that encodes APP and thus have elevated beta
amyloid levels and invariably develop AD later in life. .

25 There continues to be an unmet need for compositions useful ininhibiting beta

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

SUMMARY OF THE INVENTION
The present invention provides heterocyclic sulfonamide derivatives of 2-
30 amino-l-alcohols and related homologs that have been found 1o 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



beta amyloid aggregates in the brains of these patients. 5 In one aspect,
the present invention provides a compound of Formula (1), as defined
herein, pharmaceutically acceptable salts, hydrates, or prodrugs thereof.
In one embodiment, the compounds of Formula (I) are
thiophenesuffonami des. In another embodiment, the compounds of
Formula (1) are furansulfonarnides. Among the particularly desirable
compounds are those having a halogen in the 5-position of 10 the
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gonsisting qf pé(tcgr?(gﬁ@’aspect, the invention provides a method of inhibiting beta
amyioid'producti‘on in a subject by delivering a compound of Formula (1),
In still another aspect, the invention provides 2 method of treating Alzheimer’s
Disease (AD) in a subject by administering a compound of Formula (I) to the subject
in an amount sufficient to alleviate the syrmptoms or progress of AD.
20 These and other aspects of the invention will be apparent to one of skill in the

arl upon reading of the fSHowing detailed description of the invention,

DETAILED DESCRIPTION OF THE INVENTION
The invention consists ofcompounds of Formula (1), their
25 pharmaceutlcal 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 compeunds of Formuia (I) include

pharmaceutically acceptable salts and/or hydrates or prodrugs thereof, wherein;
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alkyl, substituted alkyl, CF3, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, cycloalkyl, substituted cycloalkyl, phenyl, substituted
phenyl, and 5 (CHz)"(1,3)dioxane, where n is 2 to 5; R3 is selected from
the group consisting of hydrogen, alkyl, and substituted alkyl; R4 is
selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkylcycloalkyl, substituted alkylcycloalkyl, phenyl(substituted)alkyl,
alkylOH, 10 substituted alkylOH, alkylOBn, substituted alkylOBn,
alkylpyridyl, substituted alkylpyridyl, alkylfuranyl, substituted alkylfuranyl,
CH(OH)phenyl, CH(OH)substituted phenyl, all@nyl, substituted alkenyl,
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with the i}:roviso that Ry and Ry are not both hydrogen;
Ry is alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, benzyl,
substituted benzyl, alkylOH, substituted alkylOH, alkyISRs, or substituted alkylSRs;
Rg 1s alkyl, substituted alkyl, benzyl, or substituted benzyl;
20 ‘ or Ry and Ry may be jg,ined to form a ring;

" Rjis selected from the group consisting of hydrogen, lower alkyl, substituted
tower atkyl, alkenyl, su_bstituted alkenyl, alkynyl, substituted alkynyl, CHaeycloalkyl,
substituted CHacycloalkyl, benzyl, substituted benzyl, and CH2CH2QRs;

QisO,NHor§;
25 Rg is lowerv alkyl, substituted lower alkyl, phenyl, dr substituted phenyl;
Rs is selected [rom the group consisting of hydrogen, halogen and CFy;
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proviso that at least one of W, Y and Z must be C; 5 Xis selected from the
group consisting of 0, S, SO2, and NR,t; Ru is selected from the group
consisting of hydrogen, lower alkyl, substituted lower alkyl, benzyl,
substituted benzyl, phenyl, and substituted phenyl; provided that when the
compound contains one or more chiral centers, at least one of the chiral
centers must be of S-stereochemistry. 10 The point of attachment of the
W-X-Y-Z-C heterocyclic ring to the SO2 group is not a limitation of the
present invention. However, in one preferred embodiment, the ring is
attached to e ‘SO drafap tirseisny edrbon faont) HowevensiHe gintCmEko
be attachsd through 0, S, or N heteroatoms. The compounds of the
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stereoisomers; as well as other mixtures of the Rand § stereoisomers, and
pharmaceutically acceptable salts, hydrates, and prodrugs therecf
| The term “él}cy?’ 15 used herein to refer to both straight- and branched-chain
25 saturated aliphatic hydrocarbon groups having one to-ten carbon atoms, preferably
one to eight carbon atoms and, most-preferably, one to six carbon atoms; as used
herein, the term “lower alkyl” refers to straight- and brenched-chain saturated
aliphatic hydrocarbon groups having one to six carbon atoms; “alkenyl” is intended
to include both straight- and branched-chain alkyl group with at least one carbon-
30 carbon double bond and two to eight carbon atoms, preferably two to six carbon

atoms; “alkynyl” group isintended to cover both straight- and branched-chain alkyl



5 substituents selected from the group including halogen, CN, OH, NO2,
amino, aryl, heterocyclic, substituted aryl, substituted heterocyclic, alkoxy,
substituted alkoxy, aryloxy, substituted alkyloxy, alkylcarbonyl,
alkylcarboxy, alkylamino, arylthio. These substituents may be attached to
any carbon of an alkyl, alkenyl, or alkynyl group provided that the
attachment constitutes a stable chemical moiety. 10 The term "aryl" is
used herein to refer to a carbocyclic aromatic system, which may be a
single ring, or multiple aromatic rings fused or linked together as such that
at leastORS Pkt fithe Toseer oitieikee! figs forms thieeonfidsatsch et siamtic
systempreftheiarylgroupsdneivde-ut are not limited to, phenyl, naphthyl,
biphenyl, anthryl, tetrahydronaphthyl, phenanthryl, and indane. 15 The
~ term "substittlt?@g(gegpﬁl"Srue%szir%lt?g gll}))l as%béflglé?#\%heﬁg\ﬁ%gjorslté%fg%e&rg@ny}
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alkylcarbonyl, ,alkylcarboxy, amino, and arylthio, The term
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may be attached at any heteroatom or carbon atom provided the 30

résultant struldtEf&Ts cHeMHiB R St saavhatersciréne Gratips drefades
for exarple.teirabydrefuran piperidingo piparazion, Pooxopipetinyl,
oy S N AT A o SRR,
furyl, behzefiranyk KylsrzoehredyintRiamorpholinyl, thiamorpholinyl
sulfoxide, isopparalinyd el tetiahydrethiopyraf e tarmn substitietied on
h%ero%cll)igr:ziesng%%g, Qﬁgetl)nﬁt‘foaggbss%rtiuggtst reortr]let eergr(o:%?)l!gcluding halogen, CN, OH,
NO,, amino, alkyl, cycloalkyl, alkenyl, alkynyl, alkoxy, aryloxy, substituted alkyloxy,
alkylcarbonyl, alkylcarboxy, alkylamino, and arylthio. '
The term “heterocyclic” is used herein to describe a stable 4- t¢ 7-membered
monocyclic or a stable multicyclic heterocyclic ring which is saturated, partially
25 unéaturated, or unsaturated, and which consists of carbon atoms and from one to four
heteroatoms selected from the group including N, O, and 8§ atoms. TheN and S
atoms may be oxidized. The heterocyclic ring aiso includes any multicyclic ring in
which any of above defined heterocyclic rings is fused to an aryl ring. The
~ heterocyclic ring may be attached at any heteroatom or carbon atom provided the
30 resultant structure is chemically stable. Such heterocyclic groups include, for
example, tetrahydrofuran, piperidinyl, piperazinyl, 2-oxopiperidinyl, azepinyl,

pyrrofidinyl, imidazolyl, pyndyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl,



5 just defined having one to four substituents selected from the group
which includes halogen, CN, OH, NO2, amino, alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkenyl, alkoxy, substituted alkoxy, aryloxy, substituted
aryloxy, alkyloxy, substituted alkyloxy, alkylcarbonyl, substituted
alkylcarbonyl, alkylcarboxy, substituted alkylcarboxy, 10 alkylamino,
substituted alkylamino, arylthio, or substituted arylthio. The term
.-subst[igggaego??{cloallﬁg/l",islused herein to describe a carbon-based ring
having more tHaR P EakBan KoM sawhRbRsto e s Stavied pirvg B having
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occur at the alkyl group or on the corresponding base compound.

As used in the definition of the R4 group, an N-substituted piperidinyl group
may be defined as are the substituted heterocyclic groups. Among particularly
desirable substituents are N-alkyl-, N-aryl-, N-acyl-, and N-sulfonyl piperidinyl

25 groups. One particularly suitable N-acyl-piperdiny] group is N—t-butyloxycarbonyl
(BOC)-piperidine. However, other suitable substituents can be read:ly ideniified by
one of skill in the art,

The term “alkoxy™ is used herein to refer to the OR group, where R is alkyl or
substituted alkyl. The term “aryloxy” is used herein to refer to the OR group, where

30 Ris aryl or substituted aryl. The term “alkylcarbonyl” 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 atkyl or substituted alkyl. The term



5 The term "ring" structure, e.g., when R3 and R4 may form a ring
structure, includes a monocyclic structure, a bridged cyclo structure, and
fused cyclo structures, unless the type of ring structure is otherwise
specified. The compounds of the present invention can be used in the
form of salts derived from pharmaceutically or physiologically acceptable
acids or bases. These 10 salts include, but are not limited to, the
following salts with organic and inorganic acids such as acetic, lactic,
citric, tartaric, succinic, fumaric, maleic, malonic, mandelic, mallic,
hydrocRTOREA Y drEEs e prvsprisrcamitat ssulfaines whrstaiesiifonic,
toluenesulifomic kg sititarhokaow accepiableAcidS@nd MIAURSS be either
%agtrﬁ y it h.a kali metalz':hor alkaline earth metals,
0

thereosfaggr@rdﬁ?éﬁrjpﬂﬁq}% ment 1s on fhe nit atom.
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screening assays in vitro and in vivo, / compounds o these Siricturés

have BEBT-RIFRIMESI40E thegreetstnycom iata” Gmyloidhiphibiory
activitydandsiersnanyucases, hetesactivity dhancompaunds af .karawa (1)

L TN N S e
herein Frodrugs Revisited: The “Ad Hoc” Approach as a Complement to Ligand Design®,
Medicinal Research Reviews, 16(3):233-241, ed., John Wiley & Sons (1996).

In one particularly desirable embodiment, the compounds of Formula (I} are
- thiophenesulfornamides, and more desirably, 5-halo thiophenesulfonamides, and most
25 desirab}y, 5-halo thiophene sutfonamides with B-bfanches in the side chain of a
primary alcohol. Thus, with respect to Formula ([), the compound of the inventibn
desirably has a structure in which X is §, Wis C (or CR;Q), YisC(orCRyw) and Zis
C (or CRyg), and the sulfonamide is attached to C2 of the thiophene ring. More
desirably, X is §, W is C (or CRyg), Y is C (0r CRyp), Z is C (or CRyo) and Rgis a
30 halogen. Most desirably, Xis §, XisC,Wis C, Y is C, Z is C, Rg is a halogen, and
T 1s C{OH)R Ry, where R, and R, are hydrogen, R3 is H, Ry is a lower alkyl of §-

stereochemistry, and Rsis H. In preliminary screening assays in vitre and in vivo,



5 For example, in another embodiment, the compounds of Formula (1) are
furansulfonamides, in which Xis 0, Wis C, Yis C,and Zis C. In one
particularly desirable embodiment, the furansulfonamides of Formula (1)
are further characterized by O0-branches in the side chain of a primary
alcohol. Thus, with respect to Formula (1), in these compounds T is
C(OH)R1R2, in which R, and R2 are hydrogen, R3is H, 10 R4 is a lower
alkyl of S-stereochemistry, R5 is H and R5 is halogen. In still another
embog!)r;g%nt tcp %c otunds of For ula (1) are characterized by being
sulfonamides o rmulsar 572 O3B et et s diRcE
the pf %ﬂa@&xmwmwm@ nwrth\mspgcbmeh:@cmu;aw(ar) cimtheses of
cOmpeURASI (IhEARE DR R%1d2. 30E:R2 arﬁﬂ}{?f@ﬁ&@’ﬁ?d% ﬁeB%? Bther

lower allwl of S 15 ste éeochemlstr and R5 is H. These and'the other
compounds BPETERS ﬁﬁ%”&ﬂ)%eﬁ%%al@flmlﬁ‘g‘ﬁﬁ%es§?ﬂ’?§ﬁ?€§lerem
illéstrated bélow:8ypthesm 20 Tae-compayunds of thergresentinveiar:

can be,prepated-RuasNHMBRE of Waysy well known,tg gne skille '”ﬁt by

of organic %Yﬂth%%li The compounds of the present invention ca

preparéd G&ihg't odé %‘é@@ﬁ%@‘ﬁé’l?ﬁ/\?f fogeHetwath f‘é’i)?ﬁ‘lféﬂ@m”md
methduSKerevvhemithtbesyhihetia ofg@mmytsmwarrammsfmf m@sa to Formula

methqgls; by Qo %oﬂ%lﬁﬂdg e AbHReE e@g‘ % f?{ éan%rﬁ ?\ﬁggsrg/ﬁ?en Rz is H,

8 ¢ Synthesis, 25 "Selectmty, Strazteg lency’in
é ﬂ‘é%ﬁé%’rf’sft ARV S 15‘ﬁmﬁ@'slﬁePgah¥éﬁnﬁ>Pg§§hN@WWork (1991);

Comprehensin/alﬂ)&gamm @}h&miﬁtéyt The e sis g Reachiens fhcierized
OrgafH &9[?98%9%@@939@ %uqﬁchehr%a n press, H ee ¥¥deYokgam of the

(1979)), erred methods inc u are not mited’ Ifes those'sutiied
belowb S0 fistipksrie: of%‘r‘ép&?ﬁtl@w%ﬁél’éﬁsrmlﬁéébmﬁmﬁ gompounds T is
2-amincaleshvl, IRvdin! fhaappeopyiatesulfony] balidednathe presence of a
hase sueh as trig yL e (IEA) and in a suitable solvent to afford
compounds of Formula ﬂf or compounds where 8 R2 and Rt are
hydrogen, oﬂtfé%lWdﬁ%ﬁ@ﬁ!-@uﬁ@w%ﬂﬁﬁhﬁwm@hmbwﬁm pyaidimitfinilowing the
chloragheemaate.:(R£E) idsder Swem conditions then affords the
corresponding aldehyde IV which can be reacted with Grignard reagents
(RMgX, where R is an organic radical and X is a halogen) to afford the
secondary alcohols V as a mixture of & diastsreomers which can be

separated bmig@nﬁ);ﬁfﬁgﬁg@fqﬁ_& plauigt W&WQ%%BW@M&CI in a number of ways
well known to one skilled in the art of organic synthesis. The compounds of the
present invention can be prepared using the methods described below, together with
synthetic methods known in the synthetic organic arts or varations of these methods
by one skilled in the art. (See, generally, Comprehensive Organic Synthesis,

25 “Selectivity, 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 fimited to, those outlined
below.

30 A first method of preparation censists of reaction of a 2Z-aminoalcohol 11 with
the appropriate sulfony! halide in the presence of a base such as triethylamine (TEA)

and in a suitable solvent to afford compounds of Formula 11 For cdmpounds where



(HPLC) (Scheme 1). Scheme 10 OH"OFT Rz IiNRzRo\\/"lol Y--_Z
SRS ~% 1< R,, RRTEAVORNRR, Ilit PCC or Swem when in Ill,
R,=R2=H OaRO ~ Z11 RMgXRaRjxOR4 RaV IV A second

method of preparation involves reaction of an a-amino acid or ester IX

with the appropriate sulfonyl halide in the presence of a base such as
triethylamine and in a suitable solvent to afford compounds of Formula X
(Scheme 2). The 10 intermediate N-sulfonyl acid X (Rx=H) can be

converted to e corres ondlng rlmar alcohol VIl (R,=R2=H) utilizing
standard et 68&0&9@%&1%% EFRTIQEA %ﬁﬂé@ﬁﬂéﬁ%ﬂmemhd with pyridinium
. chIondé)ﬂlﬁ&h@rﬂﬂﬁ@(ﬁﬁébmemdbeﬂx\@ulfonmlesiem&ﬁ mﬂaﬂwlcoﬁﬂ)asﬁnng

also bealg@ém@@@\/tqvth&%%f@é%@éémﬂfhﬁﬂgﬁxré"%%g% '3: gtk s an
utlllzmg standa %'%eth dology such as LiAIH4. Alt rnat ve

intermedita NP E Edfony s éPﬁthB?—ﬂﬁW f@ﬁf%ﬁ%%@@%ﬁ fothgure of
aldehydiéss\zreditheDiBALh cEirfallyepthedntermediate Nrsitfonyl estestography
(Rx=alkylp By) @ancRe Fgacted with 2 equivalents of Grignard reagent to
afford the tertiar alcohols [l with Ri=R2. Alternatively, for tertiary

alcohols 11l witff not equal to R2, the corresponding 9 Weinreb amide

(see Scheme 10) of the N-sulfonyl acid can be prepared and

subsequently reacted with RMgX and R2MgX. For compounds of formula

X (Rx=H) that have an asymmetric center atthe cc-ammo acid carbon,

the pure enantiomers %an be obta/lrzd kjy t gdard resolution procedures

OH
employing . Yoy ﬁ Rs R,
H,N / i s,
B —— s
RS : TEA Rs A Ry

4 R; X o A 5
I I

o 7 Off o R a
Vo [ ] H R,MgX Ve | 5
g Z
/< \‘\t % —_— N /< :\‘ ! o N
R4 W Ry . R _ W H
76 R Ry ’ % g RS Ry
v v

- A second method of preparatioﬂ involves reaction of an a-amino acid or ester

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

10 mzermedxate N-sulfonyl acid X (Rx=H) can be converted to the corresponding
primary alcchol VIII (R;xRﬁH) utilizing standard methodology such as LiAlH,,
B,H; or cyanuric chloride/NaBHy. The intermediate N-sulfonyl ester X (Rx=alky!,
Bn) can also be reduced to the corresponding primary alcohol VIII (R;=R,=H)
utilizing standard methodology such as LiAlH,. Ahemati{re}y, the intermediate N-

15 sulfonyl ester X (Rx=alkyl, Bn) can be converted to the aldehyde IV with DiBAL.
Finally, the intermediate Nfsu}fon},'l ester X (Rx=alkyl, Bn) can be reacted with 2
equivalents of Grignard reagent to afford the tertiary alcohols 111 with Ri=Ra.
Alternatively, for tertiary alcohols HI with R, not equal to Ry, the corresponding



5 recrystallization of salts formed with various chiral bases. Scheme 2 O
Y-..ZOR3SH'H X~ ORR~IV DIBAL 1 Rx=alkyl, Bn Oizk 0 IS~..ClI
O11R,WIHY-_ZORYyH;NX/O/11l~r~ORxR +W S ORz R Rs CFA X/
O R+ R Rx=H or alkyl, Bn X IX RIMgX (R,=R2) LIAIH+ or for Rx=H, Rx=
alkyl, Bn,. Rx_Fl or alkyl, Bhn B,H6 Y-_..yllisOHR,y.'z0 11
R5\}~/~Oli{H H R4 --IV II'-N\, R6'~ /tv 11 /\x X O R, X O R+ Ra Rf VIl
In a variation of the second method to prepare the primary alcohols, an
a-amino acid or ester (or N-protected derivative thereof) VI is first
conven et {5 1RE S5 ITEEp5REING Biifiar B aferirtidas by piarsensy the
methoddlogy oultiredéd thé prattusd 0 peyagrapkhnbiehiis f formula X
subseguentyafteldepratection (L necessary) %&%%: 1od With 1616 »ure
appropriate sulfonyl halide (Scheme 3) to afford compounds of Formula
VIIl. FEFapaparatigntsretipobndardarieerivons nmsatural sriiesacids
cohtaintng detabsanckingiinthe amingacidsidesghain, a method of
preparation lg seeglzon the work of Hruby (Tet. Lett. 38: 5135-5138 (1997))
is outlined in"Scheéme 4. This route entails 15 formatiop ofithe 1
a,(3-unsaturated amide Xll of the Evans chi%ux&lia@—#ﬁrg&nja\
a-unsaturated acid XI, followed by conjugdte addititin (H,)f R g, #
organocuprate, v

DiBAL [ Rx= B!ky{, Bn

|

i1 ——-Cl
—3
i R //< W : QB 8
5 e Yoz “ !
H;N X 0 /< i gN
ORx e FU R T i
Ry Ry 8 TEA Ry X/W !C‘) Ry R OR<
Rx=H or alkyl, Bn % '
X )
R MgX (RFRz’)/ LiatH, | orfor Rx=H,
= alley B,H
Ruc= aliyl, B Rx=Horalkyl Ba § 2 %
o R oH o R OH
Yy n ; i R,y Yoy H is H
/< i S/N / 3l S/N
u I
Ry W ' R, R’ W H
x7 o RS T, o, ¢ x ﬁ R R,

I VI

In a variation of the second method to prepare the primafy alcohols, an c-amino acid
or ester {or N-protected derivative thereof) V1 is first converted to the corresponding
primary 2-aminoalcoho! VII (using the methodology outlined in the previéus

10 paragraph), which is subsequently, after deprotéction (if necessary), reacted with the
appropriate sulfonyl halide (Scheme 3) to afford compounds of Formula VIIL For
preparation of compounds derived from unnatural cc-amino acids containing beta
branching in the amino acid side chain, a method of preparation based on the work of
Hruby (Tet. Letr. 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

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

10



10 trapping of the resulting enolate anion Xl with NBS, displacement of
the bromide XIV with azide anion (provided by tetrameth),lguanidinium
azide (TMGA)) to afford XV, followed by reduction to the 2-amino alcohol
and subsequent sulfonylation to afford the target compound XVI. In
Schemes | through 4, R5 is H. Scheme 3P OH OH al. LWH4 F N for for
'Rx=H or alkyl, Bn H O~ R4 R, or for Rx=H R4 Ry cyanuic CI/NaBH4 VII
VI orB2H6 O P= H or protecting group 2. Deprotect 3. TEAR6 X W p OH
/M, NS Ro XIW1H R4 VIIl 5Scheme4Ra RaRb R.J1. .
tAUC Q@A (Be CaRgD NS RENS)CH (Vo NBS Gl aoe@rroo thip Nay e
Ph Phypy with azide anion (provided by tetramethylguanidinium azide (TMGA)) to afford
XV, followed by reduction to the 2-amino alcoho! and subsequent sulfonylation to

afford the target compound X VL. In Schemes 1 through 4, Rs s H.

Scheme 3
P CH
H
' I 1. LiAlH, mL
HN for Rx=H or alkyl, Bn H
ORx - R, .
R, R, or for Rx=H
cyanuric CI/NaBH; VI
V1 or BoHg v o .
P=H or protecting group 2. Deprotect /( Z 2/‘3?
3.TEA | R N
OH
O R
—z [ :
/< e s
Ry W] ; H
X/ O R Ra
Vi
5

eme 4
Scheme . .
. Ra \\\Rb
o
f L. BUCOCHTEA j )OK 3. CuBr,DMS, Rng,\ l /l\
' : oy o
oH 2. )(f\
Li
N7 o

. E / Ph
X1 . .Xu A.NBSL Praci

Ph

e}

Ra Ra

Rb .\\\\Rb

lfcun’y! Ny Lt Briu,, o

Om§—0 Ra j\ 5. TMGA I
A E— o® N
K o
7. HetarylSOLCI
" Ph
Xvi ' XV v
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Xt X1l 4. NBS xM Ph R. Ra aRb "\Rb lj <uvyl N~ Brli, 0 O=S==0 R. 6.
LAH S TMGA R ~y~,~/Rb O N\ r--- O 7. HctarylSOZCI JJ NO Ph Ph

XVI xv XIV 11 For the preparation of N-alkylated sulfonamides VIII
(RS=alkyl etc.), the sulfonamide ester XVII can be N-alkylated by either
treatment with a suitable base such as potassium carbonate followed by
the alkylating agent R5X or by employing Mitsunobu conditions
(RsOH/DEAD, TPP). LiBHh reduction of the N-alkylated 5 sulfonamide
ester affords '? -alkylated sulfonamide in the primary alcohol series

VI (Scheme% ﬁ@éeé)ifﬁ?ﬁaﬂf Sicorbied s fearmitec Y HV Gted itp the), the
secondaHpraestrcls eV BV El dehyos-1-setie s oy shamistinthathas Dee ..

outlined.gbayesrAlkarative lated sulfonamide e esters, or their
corres%];ndm §€\)/t\/elnreb am%tgggl (I:I}rfl giyt?}éat(lei o) égrem bRy ERRLne

afford the Neanky i f%ﬁ.%ﬁ%@&ﬁ%?m L@éﬁdﬁd@@@ #f eOHltiated
Y-5Z GRy@HiddesiN dithlds BeRIQRKIde BRSSIRSINS 1%‘%9-9311115 £o8h3 Uries
W H XfirRa.R¥zalkyl Qer;?lmaqsfgﬁ R)'I:'A\RIYIPP 2 iBHa XVIJ v

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 Gri gnard reagents to afford the N-alkylated tertiary
10 alcohols 111

Scherme 5

H
| Yy o
Is—” on - BESERsX / i E/?{J §
x7 o R ‘ TR . v i

Rx= alkyl-or Br . RS‘EE’E{)EADHPP
4
Xvi VH

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 (Schemse 6).

Scheme 6
o Ry . ©&H
|E ES Ry o Ry Ok
A MCPBA am o Rz
NI o W T R
o 4 R & !
X X

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



When the heterocycle attached to the sulfonamide in the above alcohols is
thiophene, the corresponding sulfone derivative XI1X may be obtained by
oxidation of the thiophene compound XVIII with MCPBA (Scheme 6).
Scheme 6 0R50OHOH /11 pc-'cMCPDA1IRaJ a0z, XV111 XIX

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

acid synthesis (Scheme 7). In this route, an aldehyde XX is reacted with
cyanide anion 12 and ammonium carbonate to afford the hydantoin XXI,
which mhydrolyred terthaze amﬁmdamyaxmmmmompaunmsomm to the a-
reduceginacHiand sisnvimiedinalord e et OmRAITR Al o aora
FormulaXXIV. Scheme 7 Rb [.NaCN/(Nlv)2cO3 NaOH

~ HO B PETREOPIFNS R 0RASSTKXI 3. LiAIHA | Rb Rb 4.
Hetaryl§cl92C; A FIO R. HO /V \Re }iN-S-Hctsryl HzN XXIII XXV 5 For
sulfonamides derived from 2-aminoalcohols containing an N or O

heteroatom \Fﬁhe sige.ehatg, asoute has begn deyiseg starting M
Ra

D-serine

Ra HO
HN Ra
o H;N
™
o ¥l
XX b 3 LialHy l
Rb Rb
4. HetarylSO,Cl
HO s HO Ra
e
HN——ﬁ-Hcmryi N
XX
v
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 XX VI and

Scheme 8

CoH | /< 111i 3 Gl o CO-H

HyN * © /< g HN

: on TEA s X W g o
XXV | XXV

Bul.i l R.MgX
Re NHRd Rl o
¢
Yooy lcl) H dNHZ ) ” H
/ i S —HN / __]l_s._—HN

< 8 OH HOA x~ © CH

XXV XXV
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(Scheme 8). In this route, D-serine XXV is first sulfonylated to XXVI and
Scheme 8 Y-z 0 CO!1~H It si ~'CI CO2H CO,H1 Rs X/\W O 11Y--Z
11-HN H,N OH H TEA Rs X /W 0 OH H XXV XXVI BuLi R,MgX Rc
NHRd Rc CO Y-Z Il HRdNH2 //Y-Z1IH s~11is_HN Na O hBH R /I
S--HN H R X/W I0) OH H HDAc a X/O OH XX VIII XX Vii 13
subsequently converted to the ketone XXVII, which is reductively
aminated to the target compounds of Formula XXVIII. For sulfonamides

derive@Jggén %ménoalg:t CKK]Ol in the secondary alcohol series with R1=
and R2=CE3 {compound 5% 5, “ﬁ%%’é&%f‘grﬁbé?éﬁf’dﬁfﬁ% P to e
deviset BRACRTBGHIHE ¢ I Sohni&Y1Btarting from the aldehyde IV

(prepared asppr REReMedld dé%rﬂeﬁzoaﬁ%’aﬂcoﬂ%@&ﬁe/ &%Zrlga&%l%hol
Y_'~~or .TBAE %YﬁIN SR X/W OIR<R3"2.1'1-F R6

CFa VSR E L BT ﬁﬁ%?ﬁé&ﬂ’?ﬂ%ﬁ%‘éhﬁdﬁ%@fﬁ@fsmh@ébm
1, the prepadationsehutlitssulfrmamides: derved-faa @-apinnatgehalsdns in
the segppdary;alcohol series V results in the formation ofa diastereomeric
mixture. An alternate method of preparation of these compounds that
results in the production of a pure diastereomer is outlined in

Scheme ¢

Ve 1. TMSQF4/CsF Y_% Rs
/< ﬁ ’_,. N Xl\ or TBAF Z f\il >(K
7. H+ Rg

v

As has been mentioned in the seclion conceming Scheme 1, the preparation of

10 sulfonamides derived from 2-amincalcohols in the secondary alcohol series V results
in the formation of a diasterecmeric 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) fol owed by stereospecxﬁc reducuon of the ketone X3
to afford a single diastereomenc N- pro tected Z-amino alcohol XXXII. Deprotection
of this compound followed by reaction with sulfonyl ehiorides affords the pure

diastereomeric sulfonamide secondary alcohols of Formula XXXIIL .
20 |

14



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 G'iignard reagents to the
Weinreb amide XXX (derived from the requisite a-amino acid) followed by
stereospecific reduction of the ketone XXXI to afford a single
diastereomeric N-protected 2-amino alcohol XXXII. Deprotection of this
compound followed by reaction with sulfonyl chlorides affords the pure
diastereomériersuifonamide secondary alcohols of Formula XXXIII, 20 14
Scheme 10 H O K RI,,~&X BOON N _ BOON I NOW XXX m XXXI
NaBH4 OHOHHOH Y"z11 1N LTFAIx~RBO ~/$; R6W/O0
=2. TEAI,Cj XMlexX% When t%'egﬁ(eter the
sulfonamide in the above:alcohol§5¥¢ thiophene, the correszpondlng 5-iodo
and 5-fluoro-thiophene vatives may be obtained by rsation of
the 5-bromo-thiopherje/?1§‘rli§ative XXXIV (obtained as in 5 Scheme ) to a
5-trialkyltin-thiophene' infeffhediate XXXV which can be cohverted to
either the 5-iodo-thiophene (XXXVII) by treatment withtsodium iodide and
chloramine T or the 5-fluoro-thiophene analog (XXXVI) by treatment with
SELECTFLpORTI\ﬂ (Alqlrlch CBEBmical Col) (Scheme 11):, oH

/< » /N\/\ ~— aoc/N\/:\

RS - : i R
X : 2. TEA £
o
K\ ; _Z La K\
R5/<X,\'Jv g
SXXII XXX

When the heterocycle atiached to the sulfonamide in the above alcohols is
thaophene the corresponding 5-iodo and 5 ﬂuoro-thlophene derivalives may be
ob‘tamed by conversation of the 5-bromo-thiophene derivative XXXIV (obtained as in

5 Scheme 1) to a S-trialkyltin-thiophene intermediate XXXV which can be converted to
either the 5-jodo-thiophene (XXXVII) by treatment with sodium iodide and
chioramine T or the S-fluoro-thiophene analog (XXXVI) by treatment with
SELECTFLUOR™ (Aldrich Chemical Co)} (Scheme 11).

Sulfonamides dernived from cyclohexylglycinol substituted by alkoxy and

10 amino groups af the 4 position of the cyclohexane ring can be prepared according to
the metheds descnbed herein (Scheme 12). This route entails initial hydrogenation of
4-L-bydroxyphenylglycine XXXV, followed by sulfonylation, reduction of the
carbo.kyléc acid with diborane and formation of (he'N,O-acetonide XXXIX. The 4-
hydroxy acetonide XXXIX is then O-alkylated using sodium hydride and an 7

15 alkylating agenl such as an alkyl or benzyl bromide. This is followed by removal of
the protecting group by treatment with aqueous acid to afford the 4-ether derivatives
of Formula XXXX. Altematively, the ﬁ-hydroxy acetonide XXXIX can be oxidized
to the 4-ketone which can be reductively aminated é.nd deprotected to afford the

corresponding 4-amino analogs of Formula XXXXI.

15



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 XXXVIII,
followed by sulfonylation, reduction of the carboxylic acid with diborane
and formation of the N,0-acetonide XXXIX. The 4- hydroxy acetonide
XXXIX is then 0-alkylated using sodium hydride and an 15 alkylating
agent sucfriassdn alkyl or benzyl bromide. This is followed by removal of
the protecting group by treatment with aqueous acid to afford the 4-ether
derivatives of Formula XXXX. Alternatively, the 4-hydroxy acetonide
XXXIX can be oxidized, to thez4-ketone which can be reductively, oM
aminated epr%b;ed(ted to adford thgseprrespondi amiirphnalo
Formula-xXXX! 15 Scheneg 1 MAJ&S/@C%S“C’) /0 Ry
11 11 O NSP3Br J ) R{'R Srid Ri R4Pﬁ>@P(F9Ph3)4 R4 $1 R3XXXN Rs
NaUChloramineT:@tXXXV CN{efdna@H | 0 O R5'OH S®RF1IIN
R, RSOR4R3RISIOIR4R3F XXXVI Sé%im‘eﬁ OHO

LHZ/Ra-NiH-N2.00OCIY -Z1l 0 OH Rswitni--N ){ 6 /W
N+ ‘
S Ry oH : é _ OH
[a < /o U;(@
| i R 5
s/\ g Ry Ry 1 F s/“ y} R, Ry Rs
XKXXVI RV

Schca"nc 12

" o 1. HyRa-Ni :

. O o

H/N\/J\ > /Yh_Z ! J—z 1
OH gy A /< \—“’5“—."\/
£ Rg’ W g .

—— e Z
3.B,H, :
4. DMP/ITsOH
Ox .

CH
XXV 5.PCC ' XXX
6. RNH/Na(OAc),8H l 5. NaH/RBr
7.aq HOAc 6 aqHOAc
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/< ‘:‘ ISIMN . R /< T H N
R W v §
o B x” i
NHR OR -
XXXXT O

16



X0 3.BH 4. DMP(IsOH OH Q OH XXXVIII SPCC XXXIX 6.
RNH2/Na(OAc)3BH S.NaH/IZB~ 7. aq HOAc 6. ag HOAc Y-zOH Y- Z
JOH ZHB--Ng-N RsiW X 0 X o NHROR XX,I'XI XXXX 16 Another
method of preparing chirally pure N-sulfonyl 2-amino alcohols derived
from a-amino acids is outlined in Scheme 13. This method involves
construction of an Evans oxazolidone chiral auxiliary XXXXIII from
XXXXVI, which is then converted to the corresponding enolate and
eIectrophiIicaIrI%naminated with 5 trisyl azide to afford the key intermediate

XXXXIV (J. A

Blremesytonter 884 £histl P 1ot A forpl’aza alcohols

intermediate &R\ isther hydmlyzeditostheraeazido aeid XXX Vand

reduced (o g chiraly pute aaming acid
Cco nverted1t0 '[?1

u),\giYizllé\yN ?ﬁ%ﬁﬁ?g@% 1, which
mino alCconols ymet odas

Vans.oxal XXB.
e corresponalng f\?—SU onyl@-a’

previouSijh AsSENBE bbetE P Seinemeo)e 1oisksmalizir ang Rt
1. tBuCRGITRA B KiINMDS 101 N IRLONNEy [rityhaside0 N O1oRhegs -
Ph .l X)é%%} (\1%)(12%9%{!: a?z(?éé)gétla\r/mg)dlgate XXXKTV is then hydrolyzed to the u-azido acid

HKXXXV and reduced to the chirally pure c-amino acid XXXXVI which can be

converted to the corresponding N-sulfonyl 2-amino alcohols by methods previously

described above {e.g. Scheme 2).
10

Scheme 13

R 1. tBUCCCHTEA
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v/
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\__‘./ Ph
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AN
Ph
XXV
5. LicH l
Nz R
8. HafPd
o~ “OH
XOIXV

Finally, chirally pure c-amino acids XXXXVI, one of the possible synthetic

- precursors of chiral N-sulfony! 2-amino alcohols as mentioned above, can also be

15  prepared utilizing an asymnietric variant of the Strecker e-amino acid synthesis as

outlined in Scheme 14 (J. Org. Chem. 54:1055-1062 (1989)).

17



5. LIOH HZNR Nsy R 6 H2/Pd /YIN O OH O OH XJXXVI h' XV 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)) 17 Scheme 14 O 1. KCN O 2. H2SO4 H2N 0 RIt, H
R ' HN- HN~~ )OO XVII - X7.'~7CV111 XXX7; Ca H2N-~ 3. H2/Pd HO O
H2Nt0 4. HCIf P H2N R H2N }; 00<VI X'’XXXX Oximes XXXXXIV can
be derived fronttke torresponding aldehyde y 5 standard
methodology asodepicted! ife8cheme 15. S¢h 15 O?(B%@Ry OHZNEAf @
N

N ' SiNH2 01V >0 -
=) BFE% | LA .
KXV

= OOV XXXKIX
T
3. Hy/Pd J
HO. O ‘ HN._O
4 HC
R “HyN R™HaN

Oximes XXXXXIV can be derived from the corresponding aldehydes I'V by

5 standard methodology as depicted in Scheme 15.

‘ Scheme 13 .
. . . N
~
\l___ o Rs Ot
& /N 7 1N
NH;OH [ ——s— ‘
R_6 /\\ R¢ PR H
X e} R Ry
200KV
10 Methods of Use

Compounds of Formula (I} are inhibitors of beta amyloid production. In
preliminary studies using protease specific assays, exemplary compounds of Formula
(1) have been shown to exhibit specific inhibition with respect {0 protease activity,
Thus, the compounds of the present invention are useful for treatment and prevention

15 ofa variety of conditions in which modulation of beta amyloid levels provides a

therapeutic benefit.  Such conditions include, e.g., amyloid angiopathy, cerebral
amyloid angiopathy, systemic amyloidosis, Alzheimer’s Disease (AD), hereditary
cerebral hemorrhage with amylcidosis of the Dutch typs, inclusion body myositis

3

Down’s syndrome, among others.

20 In addition, the compounds of Formula (1) may be utilized in generating

reagents useful in diagnosis of conditions associated with abnormal levels of beta

18



10 Methods of Use Compounds of Formula (1) are inhibitors of beta
amyloid production. In preliminary studies using protease specific assays,
exemplary compounds of Formula (I) have been shown to exhibit specific
inhibition with respect to protease activity. Thus, the compounds of the
present invention are useful for treatment and prevention 15 of a variety of
conditions in which modulation of beta amyloid levels provides a
therapeutic benefit. Such conditions include, e.g., amyloid angiopathy,
cerebral am loid angiopathy, systemic amyloidosis, Alzheimer's Disease
(AD), RBPETarl ' CRYEHS! REEPAOMYE il HRTn B astRe D EtRA Bhe,
inclusiaribotysmyasitisu D owresisyindnaniey amcagootherssy20 NMeaddition,
the coppgunfls.ef feihula, ) ay be ilizedin.densrating, eagents

useful in diagnosis of conditions associated with abnormal levels of beta
18 am{fSiAeED sk ple AL OB es GrkBrmtinart ) (Frty ok Fsdiifl and
gener&telliantibodies,aiich Mowiddae usebuliesg vriesy QfHiagnastiok of

assays: f ' R n olyclonal, recombpinant, and
miher AR o e b
in the 4R"PeEES SRTNET VRIS 4HEs PANARIENZAtRIn B e Mo Fap vn
AntibodiesficethaptesdsThetHrangdbaskiefi xperimentakPhasmacelogyr atent
Vol. 1 ne. olo 1a] Antibodies, Spri -\, _
e, SO Ry R i A bk ot ddones s
th8reoR PETe FidTie APt aifea Ne. BETICREBDOBYS, BRBh!Materitonal
QSpPE)Ii?cahi@asI?u&é%g:?@f&h!%@ﬁ%@ﬁ%%%ﬁ%%@,adﬁ,%n%'s e, 32\2;323-327
T47:793 ;.10 Queen et al., Proc, Nat'l. Acad. Sci. :
86:10 ;%ggg e&&é&;’?ﬁ%&%a%%%}asr Fﬁ%&éh?%ﬁbﬁ@&ﬁ%ﬂlﬁgz R tompounds of
WO090/0788 12 Hheh Ritehniviieh bt ek Manghe]i28R:828:827. Rt988)cdlubthet

al, Sciencen 240 A2V -4 2841988 Alisrnatyely-the epnpends Qfostic
E%rmué? r&!gt@ﬁétgemselves be used in such diagnostic assays.
e

gardiBga HTRE PEalBnt K1 TRIEHE S ARG BEY 61 RETHFBtNEsprbent
Formutes {1 (Bliteble aitagrostiovi Sofoumats skitlinding,reagd, aadie iiminnén on

assays,and.snzyme-linked immunosorbent assays (ELISAs), are well
known to those of skill in the art and are not a limitation on this

embodiment GEREAATEIISH RS AE4 A SRaTh ATy 2Rty of Biaprysent
of the tormonhdstetihietpreserdusiny értiup has et determimadiiis it theble

Repress @J‘e ' cil ] i
e A (oo Tab SRl AR
increase in luciferase activity at 20 pM and is non-toxic.

Additionally, cellular, cefl-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-iinked immunosorbent assay (ELISA), among.

25  others. See, e.g.,. P.D. Mehta, et al.; Techniques in Diagnostic Pathology, vol. 2, eds.,
Bullock et al, Acade;ﬁic Press, Boston, pages 99-112 (1991), International Patent 7
Publication No. WO 98/22493, European Patent No. 0652009, US Patent No,
5,703,129 and US Patent No. 5,593,846, Seleclion of an appropriate in vitro or in
vivo screening assay is not a limitation of the present invention,

30
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increase in luciferase activity at 20 p.M 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., Technigues in Diagnostic
Pathology, vol. 2, eds., Bullock et al, Academic Press, Boston, pages
99-112 (1991), International Patent Publication No. WO 98/22493,
European Patent No. 0652009, US Patent No. 5,703,129 and US Patent
No. 5,593,846. Selection of an'ApPASHHEtR B8 vivo screening
assay is not E'firfitatiernds ¢ presentinventiern 80l 9:Raatacetica) any

Formuiasionid Re.eomRAKAAS kWS RETON 0, BEAIMIISISNAR R been
subject E%Iadwyﬁdes%r_able route, taking into consideration the specitic
w

conditlsgn or which' 1t a8 BEaH CeI8diate Byramsiedt iy dineanirany. sl
mamniainieladinganinvieans, fdormg stie: 5-aniona|s (88 hOANIBESBAGnized as
fe“nes’l‘)a@rﬁ%l“é@ﬁ@%hWh@BH@XPrP&ggfr %%%Qéﬁt%ina :Qua}m\{lrgb Oﬁagtrggg c?tf beta

havin%o %i?'ie% re of the conditions for whic moduilation of beta

amyloid Tevels 1S aEsHRHRY Thifes i compitdels ohetievmviantionuaréul for
usefultferrebmiéont madior prelentiobeofa Hiwah en Of ALmaR aiditons. As used

veterimapLLepaitionsAssed. 1n..Rrevention” encompasses

Rrevention ostymptoT_rlns in§af%gaébgj%rc%ty\%\}ﬁgtllr §3§ derl T8 idarttied as AP rER been
for the CORATHGH 2UFhEY HEEoRT Heerbdiaanosed hitnthiesand vardior same
who haslitotyetipresentedany symptoms thetegfsbhese compounds may

be deliveredmrég%ddy[iggg{%esqnbd }%né(eﬁgitr%glg route of dgl'bvery, e. éboral,
- ragin t :

intravenous, subcutaneous, intramuscuiar, SUbTRGUAT TR FAMTEfa0le route of
epidufsl Htfatric RER THERTAT VR G AN armerg otherssies sulisipablyinthe ranial,

comperirds.] rasedrbvered0ralbimar byshayitable %ﬁ'&@f?ﬁtﬂ?ﬁﬁ% Hounds

GeMpPQq mulated in combination with conventiona
pharma%m&%é%i{gﬁﬁgfé%?égapﬁﬁéfsréaﬁ%a{ﬁy%o%ﬁ’a{r‘moeﬁaﬂfdﬁanﬁ?

one ofhTyHEted fﬁé%ﬂfﬁ@@ﬁd&“bﬁ@h@eﬂﬁmﬁfm&mwdﬁeahbaediewiﬂmoﬁlner
activepagénteiGuitablepahvsiolngically, comnratible carers may be: tagily
selected by one of 20 .slégl in the art. For example,.uitable solid carriers

include, amonlrgm‘rjgtr}:l%rrgff\'oné“%”r1 TSt BSRERs which may also act as -

lubricants, soltibiieehssslapetiirgrageritscafiiessmalidamntal 1pRRERESBone of

as, mﬂdﬁrﬁué)E&@@@P‘@%fﬂﬁ%}_@ﬂﬁ‘&@%ﬁ@t&%e@yimEude, among others, one or
more substances which r"nay also act as lubricants, solubilizers, suspending agents,
fillers, glidants, compr.ession aids, binders or tablet-disintegrating agents or an
encapsulating material. In powders, the carrieris a finely di.vid‘ed solid, which isin
admixtgre with the finely divided active ingredient. In tablets, the active ingredient is

25 mixed with a carrier 'having the necessary co'mpréssion 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 cartiers 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
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encapsulating material. In powders, the carrier is a finely divided solid,
which is in admixture with the finely divided active ingredient. In tablets,
the active ingredient is 25 mixed with a carrier having the necessary
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, methyl cellulose, ,
sodiufhi*8 %%%‘b&%%%&ﬂ%&%ﬁt%%‘iSél{S’li?ﬁ*’EF‘dLﬁ?&*bé‘fﬁ@?%frﬁ%ﬁ%émc
used inlpreparinyselufiornB csuspensiorisy ercdgions: csyrarstantalixiis.
The agliveringredient ofthis. invenion.can, be dissolvsd of 20 Juspended

in a pharmaceutically acceptable liquid carrier such as water, an organic
solve ﬁ@%sﬁ&fuw%@ﬁﬁétﬁ PSP ERARRS AL etHIEAN T 2 pbEtatesiE BER The

liguidsteatiierscamoontaigather Suitaddie phamaceidica ateitives siiehdas
solubflizess.- eMus{iers: Duliers. SUSPEANAG agen @hhf%g%yi?&e%%QB%’ve

viscosity regulators, 5 stabilizers or osmo-regulators. e examples of

liquid carFEP 35 Grarahes pareridyardumisndraroativbreddsranstution),
(partieideithisdontaiingraddifives A ehovel esgheeitioseserivativesels) and
preferahly lym.carho thyl_cellulose solution), alcohols (includin
oo o e Ty P
d8rivAtivasd STRATBNSiLe. §Or haEtts ARSI BiEBHoR SIF wraehisbilsebprropily ester

peanutdiD0iiandisasaniaseiie fydmpasientesalad minisiation the calligkterite
can als%ilaer an oilxlest r such as ?tp%laale.ate and isopropyl myristate.
[ e

i TN CoInposiiions for, parenie munisfration. .
SterlleﬂquI carriers are usedpln sterl IqUI%Jt laororﬂ compositions for

parenteral adpipistPatidAliGptorHamyiadditiestustomariy smpidyed in

the preparationiof] phapnaceutics! LORRAsHANE M R IRGLSEH N tRetion
qgmpggg}liocré%of '[Q%E!n{\llcﬂl lon. 15 Settjgh components include, e.g. : .
‘ ST L BB IB R

sweeteners or other flavor|h5'%igse“r'fts, cofocﬁ
antioXlerante e gy, andamin B aascohiciacit, BlsEabid BHABHIGuIt BHA.

pharmaceuticaleQRRasitionsANaLAR: SIRLIR. SR URRR QL SHSRENSIONE NGRS

be utilized by, for example, intramuscular, intraperitoneal or subcutaneous
injectit. StaEENHISh S AaR A1y BR S e SRR PR AL RIS R 2RSPHF 20
adminisecivon $raile®leithercliguid br sotichcampasitiomtarn, Piaferably

e PhatRAGeHIALSOMASRHINE T Uik d0sage 1oim, 8.0. as tablets or
capsules..In such form, the composition Is sub-divided in unit dose
Preferably the pharmaceutical composition is in unit dosage form, e.g. as

tablets or capsules. In such form, the composition is sub-divided in unit dose
containing appropriaie quantities of the active ingredient; the unit dosage forms can
be packaged compositions, for example packeted powders, vials, ampoules, prefilled
25  syringes or sachets containing iquids. The unit dosage forzﬁ caﬁ be, for example, a
capsule or tablet itself, or it can be the appropriate number 6fany such compositions
in package form.
As described herein, a therapeutically or prophylactically useful amount of &
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 individua! dose (i.e., per unit, e.g.,

tablet) of a compound of the invention may be in the range from about 1 pg/ke to
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containing appropriate quantities of the active ingredient; the unit dosage
forms can be packaged compositions, for example packeted powders,

vials, ampoules, prefilled 25 syringes or sachets containing liquids. The

unit dosage form can be, for example, a capsule or tablet itself, or it can

be the appropriate number of any such compositions in package form. As
described herein, a therapeutically or prophylactically useful amount of a
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
symptSiaT of #ied- BIRSePBIFHONE KeWsrkedyistrhs ieandrmng, Ripferably about 1
indivigmﬂcm@%bet Qp@m@?ﬂ'l'@e@slifia@leﬁ)sﬁ@%&!ﬁ@%@%@fd@lﬁo&ﬂyﬁmsﬂﬁmis.
may beyj r 0, )0 to .21 about 10 ore . »
preferél?%)blgljvb_%;)gr in?’{é/%g{%’g%ogﬁf ngel}ég%%r %naesr%tﬁ)rre‘};éer\é nﬂloﬁkg)o{nﬁts}iec?%ﬁ?&mme
to aboft f@@hﬁ&ﬁb?@é&?&ﬁlﬁyt SEEMBHN e\ bk atteadialyhysician.
basis. THowelblthe desage!tadeusedin thetieatmaent afpravention.of.a
specifi itive. . deficit or other condition. may be subjectivel
e B e R Re T S Fellae
the spBEIffCESGRItGaRMEIE Bpdhisénsd ongestimiha dsporfo pattémopthday
patientv#ogrexaniplecRasechapar thastivityRrafile.and (Retency:ofi thene
compoynds,of this invention, gusmtgrting dose of about 10 mg per day with
gradual increasen the daily 0sé to about 200 mg per day may provide

tH& desired désagedvetinuireo hsusiained e Avermiatielymthyeusesofble, in order
sustainggdriivRry:6Rvi6es MaYBeAESIARI .M OIRE 40 AYRIJ 108 “Sustained

neces%ity for the 2 tie{pt t% tlak.e medications_on a daily basis. "Sustained
delivery” is defihed ¥ FRISS RGeS BRSSP bR A ULt e R eft, 3 gomgound of the
compdum@ﬁ&h@tﬁmﬁéﬁrﬂm;&:mﬁt afteddilacementimendetivened by  sustained
enVIFO%ﬁ@{gonHQ\ﬂg%PIrQY@ﬁ%@ﬁ'ﬂ@?%&?&%@ﬁiﬁﬁ&@@e%@% SR iMBned

T secﬂ.skilfl in the an know suitable sustained 15 deli _devices.
Xamples ¥ stiitiible SUSEMEP RN Heviced fstrsaede/ises Rybtsges
(see, eigirddSsPatenpNUS.I5266Y325,26950524, p5an075:292,245),181) an osmotic

Comott R A S bl U3 Bt AR S A

European Patéefit No. ,

among Sthefs2hyd¥EHobie "eReth Brése YaatdARes s aaterssothers; hydrophobic

e.thylem&met]!ﬁmudl atexlEMAY ﬁﬁh@m&%‘dﬁmﬂ'ﬁ@m ?grl@%l)aénebv@nylajceiate
res : rsystems (see, e.g., Internationa nt ication

e e e 0 T Ge S T LS e No.
US PatértRid 495 B3uo3sBinbfrilonietadssftetiNplant téditesiiif/Batent No.

been desprjbe);asmbebigresorbable implant devices have been described as being
composed of, for example, polyesters, polyanhydrides, or lactic acid/glycolic acid
copolymers (see, e.g., US Patent No. 5,817,343 (Alkermes Inc.)). For use in such

25 susta'ingd delivery devices, the compounds of the invention may be formulated as
described herein.

22



composed of, for example, polyesters, polyanhydrides, or lactic

acid/glycolic acid copolymers (see, e.g., US Patent No. 5,817,343

(Alkermes Inc.)). For use in such 25 sustained delivery devices, the
compounds of the invention may be formulated as described herein. 22
EXAMPLES The following examples are provided to illustrate the

production and activity of representative compounds of the invention and

to illustrate their performance in a. screening assay. One skilled in the art

will appreciate that although specific reagents 5 and conditions are

outlined in the following examples, th gﬁ@ﬁts and conditions are not

a limitation onTirefplesény snvepkoarxaripterd 1BaBre¥Jth€53tIhﬂmﬁ)GNaﬁ@hSEiVit}’
2S)-1- (%Y%B?&XEH%WJ)C&FB@%%&'QPFHQE‘&UQBQ%%%oWu?HL‘EQ oﬁﬁm ina.

CI HN To a'solution of (S)-tr isoleucinol (23 mg, 0.2 mmol) in T

was a&&é’ﬁ%ﬁ@tﬁ?ﬁmﬁ%e(%éifddnz‘&erﬁﬁﬁﬁ apgjeciate that although specxﬂc reacrents
3-brome=B-ciianithicpheatiz2<siilba 35 chiokte (bt Mg eRyandaldnditions
The solgrté%y\éqﬁﬁ irred Jg %@eﬁu %qbggncentrated The residue was
dissolved in MeOH (1.5 mL an purifie dt y semi- preparative RP-HPLCr

to give Example 1 (20.3 mg) The following compounds (Examples 1-7,

Table 1) were prepared using 3- bromqa,‘é&tﬁm@thiophene -2-sulfonyl

S brome SISO L SLAShyT GRS 2 methytouttbiophene. 2
5-éRlorothiophene-2-sulfonyl chIorlde,Evgidl&mdmth|ophene-3-sulfonyl
chloride,2,3-dichlorothiophene-5-sulfonyl chloride, an

2-thiophenesulfonyl chloride and following the procedyre outlined in

o// \o

To a solution of {8)-4- isoleucinof (23 mg, 0.2 mmol) in THF (3 mL) was
added triethylamine (46 pL, 0.24 mmo!) and 3-bromo-S-chlorothiophene-2-sulfony]
15 chioride (59.2 mg, 0.2 mmol}. The solution was stirred for 8 - 16 h, then
concentrated, The residue was dissolved in MeOH (1.5 mL) and purified by semi-
preparative RP-HPLC' to give Example 1 (20.3 mg).
The following compounds tExamples 1-7, Table 1) were prepared using 3-
bromo-5-chlorothiophene-2-sulfonyl chioride, 5-bromothiophene-2-sulfonyl chioride,
20 3-bromo-2-chlorothiophene-5-sulfony! chloride, 5-chiorothiophene-2-sulfonyl
chloride, 2,5-dichiorothiophene-3-sulfonyl chloride, 2,3-dichlorothiophene-5-sulfonyl
chloride, and 2-thiophenesulfony! chloride and following the procedure outlined in

Example 1.
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Table 1 (LCMS2 Data: Molecular ion and retention time) RSO2CI
(S)-(+)-isoleucinol 3-bromo-5-chlorothiophene-2-sulfonyl Example 1
chloride (377 M+H); 3.25 min 5-bromothiophene-2-sulfonyl chloride
Example 2 (344 M+H); 3.01 min 3-bromo-2-chlorothiophene-5-sulfonyl
Example 3 chloride (378 M+H); 3,35 min 5-chlorothiophene-2-sulfonyl
chloride Example 4 (298 M+H); 2.97 min 2,5-dichlorothiophene-3-sulfonyl
chloride Example 5 (332 M+H); 3.18 min 2,3-dichlorothiophene-5-sulfonyl
chloride Example 6 (332 M+H); 3.33 min 2-thiophenesulfonyl chloride
Example 7 (264 M+H); 2.35 min 5 Example 8 5-Chlo
ro-N-((Is)-1-(hydro.,ymethyt)-2-methylpspgllthiophene-2 sulf%gamide OH
Ol HN S S 10 To a solytjgsof brvalingt{258-mg, G:25: THE (3
mL) was added triethefamine (58 L, 0:3 mmol) anqufs:z3
5-chlorothiophene-2-sulfonyl chloride (54 mg, 0.25 mmol). The solution
was stirred for 8 to 16 h, then concentrated. The residue 24 was :
dissolved in MeOFi(e 8 tl§MRAtumifid! aylse minprepacativg RBaREPLC' to

give Examgle 8 (19.5 mg). The fottowing L,L@Wﬂég'%égxgpples 8-10;
=St i

P | el
I CTToT e ard

Table|2)-were frepRrediusig: - INRRITETe-2: ANy chi
5-bromgithiaphenesulfonyl chloride with L-valinoli5:-ane B-yalinol and

follow|rigttiten piiveptuee2euthingtd doxamplesgam ik B, R;NH 0 VO RISTCH

Et~N,Th'E RSN R~ (344 M+H); 3.01 min
3—bro.mo—2~ch10rothiophene~5-sulfonyl Example 3
chloride {378 M+H); 3.35 min

5-chlorothiophene-2-sulfony! chloride Example 4
(298 M+H): 2.97 min

2,5-dichlorothiophene-3-sulfonyl chloride Example 3
(332 M+H); 3.18 min

2,3-dichlorethiophene-S-sulfonyl chloride Example 6
(332 M+H); 3.33 min

2-théoph§ne$u§{on)*l chloride Example 7 ‘
' ' (264 M+H); 2.35 min

5
Example 8
5~Chloro~N-I(1S)~1—(hydrog;ymethyi)-Z-methylprepyl]thiophen-e-z-sulfonamide
4 \ OH
o] HN
S /s/
O/\O
10 To asolution of L-valinol (25.8 mg, 6.25 mmol) in THF (3 mL) was added

triethylamine (S8 pL, 0.3 mmol) and 5-chlorothiophene-2-sulfony! chloride (54 mg,

0.25 mmol). The solution was stirred for § {0 16 h, then concentrated. The residue
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Rz 10 Table 2 (LCMS2 Data: Molecular ion and retention time) RS02CI
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-Dib
romo-N-[(1S)-b-(hydroxymethyl)-2-methylpropyl) thiophene-2-

sulfonamide BrOH BrHN S O O 15 To a solution of
(S)-(+)-2-amino-3-methyl-I-butanol (20.6 mg, 0.2 mmol) in THY (3 mL)

was added triethylamine (46 L, 0.24 mmol) and 4,5-dibromothiophene-
2-sulforisitivrs (e isfyi 6. 2 minesnd THi sbhutism weepstireuBrB 6 16 sive
h, the 2Bxaalyent yvas ragnoved and residue purified by RP-HPLC' to give

Example 11 (49, R, R, R Cl10OH N~QH TEA, DCM H Og”
05 Table 3 (RIS e MGTAC Pt bt Bty Prpered o
NH,CHIRD TR O IRSTItI{E) 306) > 2ramitiocBameshifenyl chiatasorith L-valinol
4,55dibeonothiopben-2: EXAAehd cedure outlined in Example 8.

Q\éP R, R,NH qu .
RCH BGNTHE RTTONT
Rz
10 _ Table 2 (LCMS” Data: Molecular ion and retention time) .
RS0,C1
Amine 5-chlorothiophene-2-sulfonyl | 5-bromothiophene-2-sulfony!
chloride chlonde
L-vaiinol -~ 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-Dibrom0-N-[(IS)~};»(hydroxymethyl}-Z—methylprdpyl}thiophene-z-

sulfonamide
8r

/ \ OH
Br HN
A
O/ \O
15
To a solution of {§)-(+)-2-aminc-3-methyl-1-butanol (20.6 mg, 0.2 mmol) in
THF (3 mL) was added triethylamine (46 uL, 0.24 mmol) and 4,5-dibromothiophene-
2-sulfony! chloride (68 mg, 0.2 mmel), The solution was stirred for 8 to 16 h, the
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sulfonyl chloride (408 M+H); 3.22 min Example 12 10
5-Chtoro-N-((1S)-1-cyclohexyl-2-hydroxyethyl]thiophene-2-sulfonamide
Cl-."NOOH S S"l % A.Partl To a solution of L-cyclohexyl-glycine
(48.5 mg, 0.25 mmol) in THE 15 (2 mL) was added lithium aluminum
hydride (I M solution in THF) (0.8 mL, 0.8 mmol) and the solution heated
at 60C for 4 h. The solution was stirred at 25 C for 8 to 16 hours. The
reaction was quenched by addition of water (45 L), 15% aqueous sodium
hydroxid (645 L) and water (105 L) with vigorous stirring between each
addition?‘%”h%tﬁ%’%&iﬁl@%&%ﬁfﬁéﬁ%ﬂt&é@ﬂ&%b@cﬁ%ﬁﬂpﬁédg’m 28BN PaliZ49.6
To a solagion of the residue from Part | in THE (3 mL) was added
~ triethylamine (69 pL, 0.50 mmol) and 5-ch|orothiophene-z-squFQnyI
chloride (54.3 mg, 0.25 mmol). The,solutiorzyas stirred for 8 d 1%,[] the
solvent was removed and 5 reﬁigu@mﬁiWPB%ﬁﬁ gl
Example 12 (25.9 mg). The folldwing compounds (Examgiiés 12 -17, Table
4) were prepared using 5-chlorothiophene-2-sulfonyl chloride, and
5-bromothiophene-2-sulfonyl chloride with L-cyclohexylgiycine,
(3-methyl-DL-phenylalanine, and L-allo-isoleucine and following the

procedure outlineBaMEXAMPKS] 2210 RblRmAPHL A THERr @HLRO?CI
R, HNFOHH2N HzZN TEA, THEOSO-O—Table4-{-CMS2-Data:

NNSCHRDCH,OH

MolecpRgdnaand Tetentiorn time) §§p(;"i Amine;ac
PR =3~ -1~ ]

5-chlofafbipReBZGHRDY S-DroNQ L gaAne-2 Syt ShisH

chlorideulfonyl chloride {408 M+H); 3.22 min

Example 12
S-Chio:‘0~N-[{1S)»1_-cyclohéxyl-l-hydroxyethylithiophene-l-suifonamide

/N

0O

A Part]
To a solution of L-cyclohexyl-glycine (48.5 me, 6.25 mmoi) 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 for 4 h. The solution was stirred at25°Cforg
to 16 hours. The reaction was quenched by addition of water (45 pL), 15% aqusous

sodium hydroxide (45 pL) and water (105 uL) with vigorous stirring between each

addition. The mixture was then filtered and concentrated
20
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L-cyclohexyl- Example 12 Example 13 1 tine (324 M+H); 3.07 min (370
M+H); 3.10 min beta-methyl- Example 1-1 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 27 Example

18 5-Bromo-N-((1S,

2S)-1-(hydroxymethyl)-2-methylbutyl]thiophene-2-sulfonamide 1,1-dioxide
Br HN OH OZ % 5 A. Part 7. To a solution of (S)-+-isoleucinol (58.6 mg,

0.5 mmol) inBDCM

5 mL) was added triethylamine (210 L, 1.5 mmol) and

5-bromothiophene-f-rgﬂlfonyl chloride (130.8 mg, 0.5 mmol). The solution
was stirred for 8 tolt6: ky!thien di0reondértfadeds 3. IPart2E Thekesiduelded

from Ragh2,(0:6meaal v dissaed nichigromethane

meta-chloroperbenzoic acid (2.5 mm

ol) was a

3.mb)and <, 4

e solution was

stirred¥er BAbme W thacseivent wisierideed and redidsd sorifieddyoved and
RP-HRiGuoplh five, FXxampIE 18 (4 mghCM$2 Data; Molecular ion

and retention time
5-Chloro-N-[1-(hydroxymethyl)-

Z?o’ O\Mnt%_%g'lgg

methyT pen iyl th

in. 28 Example
P b WLz ogere

amide'ey I ReErBipniena 2pgifony! chloride, and S-bromothiophene-2-sulfony!

chloride with L-cyclohexylgiycine, f-methyl-DL-phenylalanine, and L-allo-isoleucine

and following the procedure outlined in Example 12.

10

Ry
R, Ry
LAH, THE RSO,CI OH
HZNJ\,{OH HN Ao TEA, v R‘,ﬁtw)\/
& oo
Table 4 (LCMS? Data: Molecular ton and retention time)
RS0,
Amino acid 5-chlorothiophene-2-sulfony} 5-bromothiophene-2-sulfonyl
chloride chloride
L-cyclohexyl- | Example 12 Example 13
glvcine (324 M+H); 3.07 min (370 M+H); 3.10 min
beta-methyl- Example 1¢ Exampie 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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5 To a solution of sodium cyanide (735.15 mg, 15 mmol) and ammonium
carbonate (1.92 g, 20 mmol) in EtOHIH20 (1:1, 35 ML) was added 2,3
dimethylpentanal (570.95 mg, 5 mmol). The solution was,heated at 50C

for 20 h, then concentrated. B. Part 2 10 The residue from Part 1 (5

mmol) was dissolved in 35 mL of a 3N sodium hydroxide solution and

heated at 95 C for 22 h, Stirring was continued for an additional 8 to 16 h,
then the solvent was removed. C. Part 3 To the residue from Part 2 (2.5
mmol) in THE (10 mL) was added 15 lithium aluminum hydride (1 M

solution in THF) (5 mL, 5 mmol) and thegalitdh heated at 60C for 4 h.

The sofufioprvwal-thetSat 25yC:1 foryd tth &6 haThiRyIBasRR; R AUNEbeshi de
by addition of water (285 L), 15% aqugggggo‘%)(géum hydroxide (285 L), and
water (665 L) with vigorous stirring between each addition. The mixture

was then filtered and concentrated. 20 D. Part 4 To the residue from Part

3 (0.5 mmol) in THE (5 mL) was added triethylamine (83.7 L, 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 wag removed and residue
purified by RP-HPLC' to give Example 19 (46.1 mg)29 The following
compounds (Examples 19 - 24, T 5) were prepared using 2,3
dimethylpentanal, 2-methylvalergidehyde, 2-ethylh
2,4,6-trimethyt-3- cyclohexe |dehyde¥1,;
2,3,6-tetrahydro-benzaldehyde, cyglzopen ethanal, and following the
procedure outlined in Example 19. 5’'Na OR'R OR (NH4),COz R’
NaOH OH Y\H EtOH:14200:1) HN NH 2N R\ 00 LiA}14

A. Part 1.

To a solution of (§)-+-isoieucino! (58.6 mg, 0.5 mmol) in DCM {(5mL)
was added triethylamine (210 pL, 1.5 mmol) and S-bromothiophene-2-sulfonyl

chloride (130.8 mg, 0.5 mmol). The solution was stirred for 8 to 16 h, then
10 concentratzad.

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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[+ THE R'R R"SOzCIR'R R"~ HN OH H2N OH OSO Table 5 (LCMS2
Data: Molecular ion and retention time) R"SO2CI Aldeh de
S-chlorothiophene-2-sulfon 1 chlor de 2,3 dimethylpentanal Example 19
(326 M+H); 3.47 min 2-m ethylvaleraldehyde Example 20 (312 M+H);
3.25 min 2-ethylhexanat Example 21 (340 M+H); 3.74 min
2,4,6-trimethyl-3-cyclohexene-I- Example 22 carboxaldehyde (364 M+H);
3.76 min 1,2,3,6-tetrahydrobenzaldehyde Example 23 (322 M+H); 3.11
min Cyclopentylmethanat Example 24 (310 M+H3.07 min 10 30 Example
25 S-B romo-N-[(1S)-1-(hyd roxymetf§iirBeditnethylpropyll thiophene-2-
sulfonarfitfdl @HB -ty S 8xEnAthPag,1-Tio eisahaion jafi(P)eacmath§dnamide
valine (131 mg, | mmol) in THY (5 mL) was added lithium aluminum
hydride (1 M solution in THY) (2 mL, 2 mmgql) and the

O//S\\O

A, Part1
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, 5 mmel). 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 $5° C for 22 b, Stirring was continued for an
additional 8 to 16 h, then the solvent was removed.
C. Part 3
To the residue from Part 2 (2.5 mmol) in THF (10 mL) was added
15 lithium aluminum hydride (1 M solution in THF) (5 mL, 5 mmol) 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 L), 15% aqueous sodium hydroxide
(285 pl), and water (665 uL) with vigerous Stirring betweernr each addition. The
mixture was then filtered and concentrated.
20 D. Part 4 |
To the residue from Part 3 (0.5 mmiol) in THF (5 mL) was added
tricthylamine (83.7 pL, 0.6 mmol) and 5-chlorothiophene-2-sulfony! chloride (108.54
mg, 0.5 mmol). The solution was stirred for 8 to 16 h, the solvent was removed e;nd
residue purified by RP-HPLC' to give Example 19 (46.1 mg).
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solution was heated at 60C for4 h. The solution was stirred at 25 C for 8 to
16 h. 10 The reaction was quenched by addition of water (114 L), 15%
agueous sodium hydroxide (114 p.L), and water (266 ItL) 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 THE (2

mL) was added 15 triethylamine (83.7 p.L, 0.6 mmol) and
5-bromothiophene-2-sulfonyl chloride (130.8 mg, 0.5 mmol). The solution
was stirred foxiﬂg %}6 hd the solv t was removed and residue purified by
RP-HPLC' to give Example % RGN ddviRabiom peumers pared using
(Examﬂésd%e%iwa@@6¥W@FéYb@wd@ﬂy desihgihythexanal, 2,4,6-trimethyl-3-

S-bromefbisphene: esyivakeploride and sichioioihiophene:2-sulfonyl 20
chloride apd follgwgg I%f procedure outlined |n Example HzN OH

LAH HIRF PR & rpesBeTaliecs (LBMSIData:
Molecular ion and retention time) RSO2CI S-a-methyl-valine
5-bromothiophene-2-sulfonyl chloride Example 25 (344 M+H")i 2.97 min
5-chlorothiophene-2-sulfefijl chloride E&f;omgie 26 (298 M+11>282 min
Example 27 5-€hloro-Ng ;Ij(% eth&&)@ﬁ.&d OH
imethylpentyl)th igphene-2- 5 sulfonamlﬂﬁ\@H CIHN A. Paft 1 Alsolution
of 4-methyl-2-pentenoic acid (7.6 mL, 40 mraol) in THE (100 mL) was
cooled to.,-78C. Triethylamine (5.85 mL, 42 mmol) and 10 trimetHytdicetyl
chloride (plvaloyl chloride) (5.17 mL, 42 mmol) were added via syfirge in
that order.-The dry ice bath was rgp Rd with an Rl%% bath ang the reaction
stirred at OC for 1 h, then the &e\aﬁl et C.

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

) _ ' R”SO,CI
Aidehyde S-chlorothiophene-2-sulfonyl chloride
2,3 dimethylpentanal Example 19
| (326 M+H); 3.47 min
2-methylvaleraldehyde Example 20
(312 M+H); 3.25 min
2-ethylhexanal Example 21
. (340 M+H); 3.74 min
2,4 6-trimethyl-3-cyclohexene-1- Example 22
carboxaldehyde : (364 M+H); 3.76 min
1,2,3,6-tetrahydrobenzaldehyde Example 23
{322 M+H); 3.11 min
Cyclopentylmethanal Example 24
(310 M+H): 3.07 min

10
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In a separate flask (R)-(+)-4-benzyl-2=oxazolidinone (7.0 g, 40 mmol)
was dissolved in THE (100 mL) and cooled to -78C, 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 -78C for 30 min then allowed to 20 warmto 25 C forlto 2 h
before quenching with saturated aque&#3MW143E| solution 32 (100 mL).

Volatiles weFeBremeved 18)-thenjdiany vaporaloreane: e aspents phara/2 -
was diluted with water (200 mL) and eséﬂza%eq dvg/ith ethyl acetate (2 x 200

mL). The combined organic phase was dnéd'eVer anhydrous MgSO4,

filtered and concentrated. The product may crystallize out of solution and

be of high purity. If purification is 5 required the crude product may be

purified by flash chromatography using 20 to 3 ethyl-acetate in

hexane. B. Part 2 To a copper (I) bromide/dimethyl Sulfide complex (246

mg, 1.2 mmol) in THFIDMS (2:1, L), cooled to -4Q@€, was added

methyl magnesium bromide 10 , | M solygienin THE2.4 mmol).

The solution was allowed t8'sfir f iq whilg'warming'to -15 C. The
mixture was recooled to -40 C and the progiyct from Part 1 (245 mq, |

mmol) in THE (6 mL) was added. The sqfdtiof, was stirred at 25 C for 8 to

16 k. The solution was retooled to -78 C and N-bromosuccinimide (356

mg, 2 mmol) in THE (2 mL) was added. The solution was allowed to warm

to 15 0 C and‘shaker'&t'0 C for 3 h. The reaction was guenched with a

1:1 solution of satufatedadmmori(fi canbbnbteliandl 015y, patassiLiATTHE (5 mL)
bisulfate, rgani . canted.o oncentrated.

G part e e B e e T g e he

added FOHfiratierpiglantdicddAde {r emionvrnbed e 8ofitors to 16 h.

was stirragl i ent 4 20 honthe selution waseopcentiatad 40 Andaesss dium
redissolved in CH2CI2 and | N HCI (2 mL) was added. The layers were

separatd Tt e Sryhr hyRenaeSHitersiitienigrs wipke bremruremh additon.
washedTwithi€td2GI2 (bemiitand-aancenirated D. . Part 4

B. Part 2
To the residue’from Part 1 (0.5 mmol) in THF (2 mL) was added

15 trethylamine (83.7 pL, 0.6 mmol) and 5-bromothiophene-2-sulfony! 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 5-bromothiophene-2-sulfonyl chloride and 5-chlorothiophene-2-sulfonyl

20 chlonde and following the procedure outlined in Example 25.

W W
LAH I/ RS0O,CY \,EJOH

O d’/ \\O~
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25 To the product from Part 3 (131 mg, 1 mmol) in THE (5 mL) at0 C
was added lithium aluminum hydride (I 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 L), 15% aqueous sodium hydroxide (114 L), and
water (266 L) with vigorous stirring between each addition. The mixture
was then filtered and concentrated. 30 33 E. Part 5 To the residue from
Part 4 (0.5 mmol) in TI-IF (2 mL) was added triethylamine (83.7 ItL, 0.6

mmol) and 5-chlorothiophene-2-sulfonyl chloride (108 mg, 0.5 mmol). The
~ solution was stirf@8'fdt $HEME P s YoNasttan i rerd oot GndtiBeesidue

purifiedSéa described for Example 1 o givé 508G WmI RO0 =~ =,

i)--OCIEINRIpNEr© A QOB BMSIR MG oR —OH -0 R VN~O
iil-C)|i). NBS Sr Ph Ph_Ph + TMGA O R’ O(@4R4pgIRED,GIR 'R’ LAH +

I-IN O RN i ppraciisriony NN Ns| E3SGpRREh R= Me, EL, n-Pr,
i-Pr, hexyl-phenyl biphenyl 3-pyridyl, 2-furyP¥¥ MgXs; Me, Fipi-Bu, hexyl,

phenyl, 4-MeOPh The following compounds (Examples 27-55, Table 7)
were prepared using 5- chlorothioph@rersguifonyl chloride with crotonic
acid, 2'p§!E%'ih9"&-ﬂﬁi€1s%ﬁﬁ?ﬁ‘ﬁ%%-&%&&?1; _io t noic acid, ginn_amic
acid, furylacrylic acid, 4‘méthyl-2-pertenoic acid, ang 4 FrER I pRRsTe -2
acid and methyl, ethyl, isobutyl, 4-mé&tfexgphiényl, hexyl and

sy »
.

S

A

9]

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 chlaride (pivaloyl chioride) (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 [or 1 h, then the reaction was recooled to ~78°C. |
In a separate ﬂas}: (R)-(+)-4-benzyl-2-0xazolidinone (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 NH;Cl solution
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phenyl magnesium bromide and following the procedure outlined in

Example 27. RR'CINOH S 00 15 34 Table 7 (LCMS2 Data: Molecular

ion and retention time) R'M X R methyl ethyl Isobutyl 4- hexyl phenyl
_n-propyl methoxy phenyl methyl Ex. 27 Ex. 28 Ex, 29 (326 (376 (354

M+H); M+H); M+H); 3.50 min 3.13 min 4,05 min ethyl Ex,30 Ex.31 Ex. 32
(312 (340 (390 M+H); M+H); M+H); 3.18 min 3.69 min 3.32 min n-propyl

Ex. 33 Ex. 34 Ex. 35 EX, 36 Ex. 37 Ex. 38 Ex39 (312 (326 (354 (404 (382
(374 (340 M+M:; M+M; M+H); M+H); M+H); M+M; M+H); 3.26 min 3.49

min 3.9 hiRLa. 6&Cries M TR s andle ToRY SiirppEiRy RE theceEseoNg slurry
EX. 42 ¢ A3 EKwAS ExeAG0(CAD) (B BBA A 2H 40! AR MR, The

Mi=H): MM Mol 279000 400D 43900 413,704 870
4.185 min phen%/ EX46 Ex.47 (346 (388 NI+H): %%{”;’ firtet e dhd 3 cTiRatea.
The product may crystallize out of solution and be of high purity. If purification is

5 required the crude product may be purified by flash chromatography using 20 to 30%
ethyl acetate in hexane.

B, Part2
To a copper (I) bromide/dimethy! suifide complex (246 mg, 1.2 mmol)
in THF/DMS (2:1, 15 mL), cooled to —40° C, was added methyl magnesium bromide
10 (24 mlL, ! M solution in T‘HF 2.4 mmol). The solution was allowed to stir for 10
min while warming to -15° C. The mixture was recooled to —40° C and the product
from Part 1 (245 mg, 1 mmol) in THF (6 mL) was added. The solution was stirred at
25° Cfor8to 16 h. The solution was recooled to -78° C and N-bromosuccinimide
(356 mg, 2 mmol) in THF (2 mL} was added. The solution was allowed to warm to
15 0° Cand sheken at 0° C for 3 h. The reaction was quenched with a 1:1 solution of
saturatéd ammonium carbonate and 0.5 N ;Sotassium bisulfate (5 mL). The organic
phase was decanted off and concentrated.
C Part 3 |
To the product from Part 3 dissolved in acetonitrile (5 mL) was added
20 tetramethyiguanidine azide (6.6 mL, 4 mmol), The solution was stirred for 72 to 120
h. Tﬁe solution was concentrated to dryness, redissoived in CHaCly and 1 N HCI (2
mL) was added. The layers were separated and the organic layer was filtered through
a pad of silica gel washed with CH,Cl, (5 mL) and concentrated.
D. . Part4 , ,
25 ~ To the product from Part 3 (131 mg, 1 mmol) in THE (5 mL) at 0° C
was added lithium aluminum hydride (I M solution in THF) (2 mL, 2 mmo}) and the
_solution stirred at 25° C for 4 h. The reaction was quenched by addition of water (114
L), 15% aqueous sodium hydroxide (114 pL), and water (266 uL) with vigorous

stiming between each addition. The mixture was then filtered and concentrated.
30
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3.27 min 3.91 min 2-fury | Ex. 4 8 -Ex.49 Ex. 50 Ex. 51 (336 (350 (378
(406 M+H); M+M; M+H); M+M; 3.00 min 3.28 min 3.69 min 4.19 min
i-propyl Ex. 52, (382 M+M; 4.47 min biphenyl Ex. 53 EX. 5 4 -Ex.55
(422 (436 (464 M+I-D; M+H); M+M; - 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, (3-(3-pyridyl)-acrylic
acid, furylacrylic acid, 4 methyl-2-pentenoic acid, and 4-phenylcinnamic
acid and metﬁyl, etﬁ?ﬁ -?sobutyl, 4- 35 methoxyphenyl, hexyl and phenyl
magnesium bromidecahd:teltwingriire-praoedure pittinedinxample &4

RR' S - Table 8 (LCMS2 Data: Molecular ion and
retent%ﬁyt}i]ragylgl\%%% &m@ﬁﬁ%?( y fisgbcﬁflf%fﬁ%%ﬁ%&'ﬁ‘g?w ligagride (108
methy T8 Y56"B7D- EX1 S 4D wWis)reh i }; 13152 ndin 5j07hmias ethyhed and
EX5 5816308 dpurPRd 386 Mrbdi Mtttk pte 1 10 give 50.8 me.

o 0
0 R O 0
R/\\/koﬂ Hoc) BN R/VLNJJ\O i) CuBr, DMS, RMgX R/'\)J\N/U\O
e i ' :
o 8——1 D Br ﬁ
(;: Ph Ph
TMGA

R._oR v

o :
R .\\Rl
(RSO:CI . z-m’u\o La i M
: —— R
OH OH
R NI

R o)
I N)kO
,/S\\ y I"{zN N3 8_—_‘
o0 Ph Ph

R=Me, Et, n-Pr, i-Pr, hexyl, phenyl
biphenyl, 3-pyridy), 2-furyl

R'MgX= Me, Et, i-By, hexyl, phenyl, 4-MeOPh

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

chiorothiophene-z—su[fogyl ciiforide with crotonic acid, 2-pentenoic acid, 2-hexenoic

16 acid, 2-actenoic acid, cinnamic acid, furylacrylic acid, 4-methyl-2-pentenocic acid, and
4-phenylcinnamic acid and methyl, ethyl, 1sobutyl, 4-methoxyphenyl, hexyl and

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

 R_UR
/@\ H,j/\/OH
_N
SN g
ke

135
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3.26 min 3.71 min n-propyl Ex. 60 (372 Ex. 6-1(400 M+H); M+H); 3.52
min 3,95 min pennyl Ex. 62 (400 L. 63 (428 Ex. 64 (478 EX. 65 (456
M+M; M+M; M+H); M+H); 4.02 min 4,41 min 4.12 min 4.57 min phenyl
Ex. 66 (392 Ex. 67 (405 Ex. 68 (434 M+H) M+H); M+H); 3.31 min 3.55
min 3.93 min pyridyl Ex. 69 (433 M+H); 2.67 min 2-furyl Ex. 70 (382 Ex.
71 (395 EX, 2(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 mlrF %gt;e @E ?6‘(? 1 0 4. 16 m|n 5 36 Example
77A 5-Chloro-N ('“ﬁ_ 5.t hvdorg)t(l\llmxeit 123 é‘,&}ﬁnhen time)

thiophene-2-su fanamide OH_Cl N5 A\ Fdﬁ@\ﬁmﬁq the procedure

with 4R-4- benzyl -2-oxazplidinoneito give R- @G@Qbﬁé ntenyl)-4

outlinedfin Exanip&e7 (PERL andibxparitencic Brasit wj@b@ubledn-mopyl

benzyt= zotidinone-Addition-6f ?ECW! was
followed byy trapping by N-bromos;t(lggénimijgv‘gﬁer /\@ggl?p flash
chromatography over silica gel | ygepy,. M. M+PD‘

3.50min | 3.13 min | 4.05 min

ethyl Ex. 30 |Ex. 3] Ex. 32
(312 (340 (390
M+H), | M+H), | M+H),
3.18 min | 3.6% min | 3.32 min

n-propyl | Ex. 33 Ex. 34 Ex 35 Ex. 36 Ex. 37 Ex. 38 Ex.39
(312 (326 (354 (404 (382 (374 (340

M+H), | MtH), | MtH);, | MHH), | MEH), | MAH); 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 | 4.3%5min | 4.11 min 4.57{1’3}'{1_4.185

- min
phenyl | Ex. 46 Ex. 47
(346 (388
M+H); M+H);
3.27 min 3.91 min
2-furyl | Ex. 48 Ex. 49 Ex. 50 Ex. 51
(336 (350 (378 (406
M+H); | M¥H);, | M+H); M+H);
3,00 min | 3.28 min | 3.69 min 419 min
i-propyl Ex. 52,
(382
M+H),
4.47 min

bipheny! | Ex. 53 Ex. 54 1Ex. 55

' (422 (436 | (464
MHH), I M+H), | M+H);
390 min | 4,14 min | 4.46 min

The following compounds (Examples $6-76, Table 8) were prepared using 5-
bromothiophene-2-sulfony! chloride with crotonic acid, 2-pentenoic acid, 2-hexenoic
5 acid, 2-octenoic acid, cinnamic acid, B-(3-pynidyl)-acrylic acid, furylacrylic acid, 4-

methyt-2-pentenoic acid, and 4-phenylcinnamic acid and methyl, ethyl, isobutyl, 4-



using 5% ether in hexane, gave approximately a 2:1 mixture of (1R-2R)- :
(1R-2S)-3- (2' -bro mo-3' ethylnonanyl)-4-be nzyl-2-oxazo | idinone. 10
Each isomer was converted to the corresponding sulfonylated amino
alcohol following the procedure in Example 27, (Steps 3-5). hexyl /OH X
S0 &0 15 Table 9 (LCMS2 Data: Molecular ion and retention time)
5-chlorothiophene-2- 5-bromothiophene-2- sulfon | sulfonyl 1S-2R
Example 77A Example 78A (368 M+H) (414 M+H) 4.24 min 4.26 min
15-2S Example 77B Example 78B (368 M+H) (414 M+H) 4.24 min 4.26
min 37‘”@@5’@’@%@’%, é‘_@eﬂﬁ?gw_e«yg)l@m@n oremide and following the procedure
roxymettiyhp@ ifrBetiytémino)butyl] thiophene-2- sulfonamide 1 HN OH CI
tHN S // O/~% 5 A. Part 1: To a solution ofD-segine (1.05 g, 10 mmol) in
H2O/THF (1:1, 100 mL) at O C was.added sodjum hydroxide (2.17 g, 30
mmol) and 5-chlorothiophene-2; sutforlyl chlerite (217 g, 10 mmol). The
solution was stirred for 2 to 3 h, thenSthgf Brganic phase was concentrated

and the aqueousTphase acidified with | N HCI and

able 8 (LCMS® Data: Molecular ion and retention time)

R'MgX _
R methyl ethyl 150butyl 4-methoxy Hesxyl
phenyl
methyl Ex. 56 (372 Ex. 57 (400
M-+H), M+H);
| 3.52 min 4,07 min
elhy! 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 4.41 min 4.12 min 4.57 min
phenyi Ex. 66(392 | Ex. 67 (405 | Ex. 68 (434 '
M+H); M+H); M+H);
3.3] 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
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10 extracted into ethyl acetate and concentrated. B. Part 2: To the
residue from Part 1 (2.5 mmol) dissolved in THE (25 mL) at -78 C was
added ethyl magnesium 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
HCIl 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
CH2CI2 (1.5 mL), acetic acid (12 pL, 0.2 mmol) and methyl amine (2 Zvi
solution in THF) (100 pL, 0.2 mmol). The reaction was stirred for 5 min
and sodium 20 trlacetoxyborohydnd%“(‘fﬁ%e@ Mg, 0.5 mmol) was added.
The sobutibivwals-§lievuad-tee tiil- fom@dlx nannlypacifigahyy iR FHRLE iamide
give Example 79 (6.8 mg). The following compounds (Examples 79-86,
Table 10) were prepared using methyl, ethyl or pentyl magnesium
bromide with methylamlne (2M soln in THF), 38 ethylamine (2M soln in

10beWng
the procedure outllned in Example 79. COOHR'O COON ~OH RSOZzCI

01,1 n-BuLig OH H>N R. N R'MgBr R~ INEi 0S@.0 0 DMF, DCM
CH3000H H2NRZR:= c)3BH R" = methyl,
ethyl, ethanol, benzyl, cyctopentig4 R'N '~CR" RS OHJINO O 5

VAN

Following the procedure outlined in Example 27 (Part 1 and 2), 2-pentenoic
5  acid was coupled with 4R~4~benzy1-2’-oxazoiidin0ne to give R-3-(2-pentenyl)-4-
benzyl-2-oxazolidinone. Addition of hexyl magnesium brqmidéwas followed by
trapping by N-bromosuccinimide. Afler workup, flash chromatography over silica gel
using 5% ether in hexane, gave approximately a 2:1 mixture of{lR-ZR) (1R-28)-3-
(2’-bromo-3" ethylnonanyl) -4-benzyl-2-oxazotidinone. '
10 Each 1somer was convertad to the corresponding sulfonylated amino alcohol

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

hexy!

s” 8!
¢
15 Table 9 (LCMS1 Data: Molecular ion and retention time)

S-chlorothiophene-2- 5-bromothiophene-2-
sulfonyl sulfonyl '

18-2R Example 77A Example 78A
{368 M+H) (414 M+H)
4,24 min 4.26 min

18-28 Example 77B Example 788
(368 M+H) (414 M+H)
4.24 min 4.26 min
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Table 10 (LCMS2 Data: Molecular ion and retention time) R'MgBr NHR
methyl ethyl pentyl Methylamine Example 79 (313.0 M+H); 1.67 min
ethylamine Example 80 (313.0 M+H); 1.53 min Ethanolamine Example 81
Example 82 Example 83 (329.0 M+H);_ (343.0 M+H); (385.0 M+H); 1.22
min 1.73 min 2.36 min Benzylamine Example 84 Example 85 (375.0
M+H); (389.0 M+H); 2.12 min 2.25 min cyclopentylamine Example 86
(353.0 M+H); 1.99 min 39 Example 87 5-Chlo ro-N-[ (IS,2S)-1-(hyd
i.oxymethyl)-2-methylbutyl]-N-(2- phen oxyethyl)thiophene-2-sulfonamide
Cla~~ N OH 5 A. Part 1 To a solutiof&fepriediducine methyl ester
hydrochlorid€ib.820¢(16)-mthplrandrbelorotRianhenend suem o phene-2-
chloride (1.82 g, 10 mmol) was added weth%l%mme (4.18 mL, 30 mmol).
The mixture was stirred at 60 C overni fhen Sfiltered and concentrated.
The crude product was purified by flash chromatography 10 over silica gel
usmg 10% ethyl acetate in hexane to give 5-ch orothlop ene-2-sulfonyl

mmol).in DMF (1 mI-) was aWophenetol
. of \
S 8/

o// \\o

5 A Parl }:

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 hydm\'éde {(2.17 g, 30 mmol) and 5-chlorothiophene-2-
sulfonyl chloride (2.17 g, 10 mme) The soiunon was stirred for 2 to 3 h, then the
organic phase was concentrated and the aqueous phase acidified with 1 N HCI and |

10 extracted into ethyl acetate and concentrated.
B. Part 2:

To the residue from Part 1 {2.5 mmol) dissolved in THF (25 mL) at
~78° C was added ethyl 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 ethy! acetate and concentrated.
C. Part 3:

To the product from Part 2 (0.1 mmo!) dissolved in DMF (500 ul) was
added CHCly (1.5 mL), acetic acid (12 pL, 0.2 mmol) and methyl amine (2 M

solution in THF) (100 pL, 0.2 mmol). The reaction was stirred for 5 min and sodium
20 triacetoxyborohydride (105.6 mg, 0.5 mmol) was added. The solution was allowed to
stir for 8-16 h and purified by RP-HPLC' to give Example 79 (6.8 mg).
The following compounds {Examples 79-86, Table 10} were prepared using
methyl, ethyl or pentyl magnesium bromide with methylamine (Z2M soln in THF),
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15 rnmol) and potassium carbonate (103 mg, 0.75 mmol). The reaction
was shaken at 25 C. overnight, then concentrated. C. Part 3 The residue
from part 2 was dissolved in 5% methanol in THE (1 mL) and lithium
borohydride (11 mg, 0.5 mmol) added. The reaction was shaken at 25 C.
20 for 2 days then quenched by addition of water (1 mL) and extracted
into ethyl acetate (3.5 mL). The organic phase was evaporated and the
residue purified by RP-HPLC to give Example 87 (48 mg). 40 The
following compounds (Examples 87-88, Table 11) were prepared using
[3-bronibilieratdiey 3cmisroBn sihadimide hertfelovwdirmg dvechreeaderine and
outlinedlimvExampleddZd ROGAGIENRIBEHRGI3 0=S O I-hN O~ Et3N,
DCMR57FIF.-DMFONd OOOOR,0 LIBH4R i OAS,O ONR, 5
Table 11 (LCMS2 Data: Molecular ion and retention time) RSO2CIl R1Br

5-chlorothio phene-2-sulfon | chloride pzyomophenetole B le 87
. +H); 4. n. 3-8 enzyl bro e mple +HR),
(418.0 M+H); 4 %LB fidgrob | brojgide-Example 88 (4220, M+H)
4.12 min Exampie-885-Chio ro-R-[&H-2chyU RMeE: R;g:NH
roxy-I-phenylethyl)thiophene-2-sutfonhamide OH A
DMF, DCM
CH;COO0H
H,NR"
R'= methyl, ethyl, pentyl Né(O Ac);BH
R" = methyl, ethyl, ethano!, benzyl, cyclopentyl
H

i

R' N.
L
OH
R__HN

I/‘ W

5
Table 10 (LCMS? Data: Molecular ion and retention time)
' ' R'MgBr
NHR methyl ethy! pentyl
Methylamine Example 79
(313.0 M+H),
1.67 min
ethylamine Example 80
' (313.0 M+H);
1.53 min
Ethanolamine Example &1 Example 82 Example 83
(329.0 M+H);. (343.0 M+H); (385.0 M+H),
1.22 min 1.73 min 12,356 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);
1.6 min
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% N S g 10 To a solution of (S)-(+)-2-phenylglycinol (6.8 mg, 0.05 mmol)
in CH3CN (200 L) was added Et3N (105 L, IM in CH3CN) and
5-chlorothiophene-2-sulfonyl chloride (10.9 mg, 0.05 mmol) as a solution
in CH3CN (200 L). The vial was capped 41 and shaken for 8 to 12 hat 40
C. Solvent was removed in vacuo, and the residue dissolved in 1.6 mL
DMSO (0.03 M). The following compounds (Examples 89-117, Table 12)
were prepared using 5-chlorothiophene-2-sulfonyl chloride and
5-bromothiophene-2-sulfonyl chloride 5 with (S)-(+)-2-phenylglycinol,
L-leucinol, DL-2-amino-I-hexanol, 2-ariti81pin%&thyl- |-propanol,
2-amino-2- ethyléla»mnwanesim)uympaeugmﬂ@@mm Hiianins)
L-phenylalaninol, L- methl(ﬁrﬂ%oot mi % ntz‘lrnol Léert eucinol,
chloramphenicol,(S)-(+)-2- amlno anofg}g eﬁ%yf’?_?‘ teinol,
benzyl-L- threoninol, 4- methylbenzyl -H-cysteinol, henzyl-H-tyrosinol, and
L-threoninol 10 following the procedure outlined iniExample 89. 0 R Et ,N
ORS,HCH x\1SCI' HN~OH CHCN X-g\ 1 H Table 12 (LCMS Data:
Molecular ion and retention time) Amine X = = Br Example 89
Example 104 (S)-(+)-2-phe lycinol (316.46{M-H), 0.95 (361.31 M-H);
inol (296448 M-H), 1,01
amp

DL-2-amino-I-hexanol (296.48'M- H), 42.39 M-H); 1.04 min min,
Example 92 Example 107 2- amlno thyI- -pro nol (2H) 0.81

(314.38 M-H); 0.83

S Al Part 1
To a solution of L-isoleucine methy! ester hydrochloride (1.82 g, 10
mmol) and 5-chlorofhiaphene-z-su}fonyl chloride (1.82 g, 10 mmol) was added
triethylamine (4,18 mL, 30 mmol). The mixture was stirred at 60°- C ovemight, then
filtered and concentrated. The crude product was purified by flash chromatography

10 oversilica gel using 10% ethy! acetate in hexane to give S-chlorothiophene-2-sulfonyl
isoleucine methyl ester 2.53 g.

B. Part 2
To a solution of 5-chlorothiophene-2-sulfony! iscleucine methy) ester
(103 mg, 0.25 mmol) in DMF (1 mL) was added B-bromophenetole (55 mg, 0.5

15 mmol) and potasstum carbonate (103 mg, 0.75 mmol). The reaction was shaken at

25° C. overmight, then concentrated.
C. Part3 _
The residue from part 2 was dissolved in 5% methanol in THF (1 mL)
and lithium borohydride (11 mg, 0.5 mmo!) added. The reaction was shaken at 25° C.
20 for 2 days then quenched by addition of water (1 mi) 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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min min 2-amino-2-ethyl-1,3- Example 93 Example 108 propanediol
(298.46 M-H), 0.69 (344.37 M-H); 0.69 min min Example 94 Example 109
cycloleucinol (295.02 M-H), 0.92 (340.4 M-H); 0.93 min min Example 95
Example 110 (S)-cyclohexylalaninol (336.31 M-H), 1.19 (382.41 M-H); 1.2
min min 15 42 Table 12 (cont'd Amine X=CI XBr Example 96
L-phenylalaninol (330.50 M-H),. 1.03 min Example 111 L-methioninol
(360.33 M-H); 0.9 min Example 97 (Example 112 DL-2-amino-l-pentanol
(282.68 M-H), 0.92 327.07 M-H); 0,94 min min Example 98 Example 113
L-tert-leucindl 296 50" MrpP upds (Bxamulan 8788L Bablentd e Bseariplessing
99 Chiosampheaisl{398d4 Vi) 0:88i iR XM h08rocedure outlined in
' (S)-(+%—}k_za}ggi1én8c%-l-butanol (268.45 M-H), 0.61 min Example 101 Example

114
RE0,CH ’i( RyBr, K005 ?
R&GLL O B2 RT02 025, o
HNT Y O~ TEeN, Do Rj % S rirowe | Y >
0 do © R, ©
l LiBH,
Y
O’"“;;S‘f:‘] ~C
Ry
5
Table 11 (LCMS’ Data: Molecular ion 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
(4220 M+H); 4.12 min _
Example 89
5-Chlore-N-[(S)-2-hylUroxy-1-phenylethyl}thiophene-2-sulfonamide
/ \ OH
Ci HN
T A
O/\O
10

To a solution of (8)-(+)-2-phenylglycino! (6.8 mg, 0.05 mmo!) in CH:CN (200
pL) was added BN (105 pl, 1M in CH3CN) and 5-chlorothiophene-2-sulfonyi
chloride (10.9 mg, 0.05 mmol) as a solution in CHaCN (200 L), The vial was capped
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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-tyrosinol (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 43 Example

118 5-Chloro-N-[ (S,S)-i-foimyt-2-m ethyl butyl] thiophene-2 sulfonamide
CI"HN S//\H A. Part | To a solution of 5-chlorothiophene-2-sulfonyl
chlorid 50.7 ) in, CH3CN (100 mL) and (S)-isoleucinol (6.2

g, 53 m%r;% 3&‘5& %‘)ége{é"lg%) t&%%m%?liﬁéWSWW?@%&R}%&&I@“E
was he&tsal sd50 Eoith BYHRGESR 2 h. The solvent was removed and

the oil was disselved MnEQAGLLRQ (i 8Oy S ed wi L
water @—)éh}oqoiﬂi"l‘ brir E_ % g %}\?0 mﬁ%ﬁgvﬁri%Pg\lﬁe?;l{\lggezls%%%p‘?#ee\%%d Hens
solventwas removed to give’t GBog 18898 Vot frecdiurihsee st fravhiedo de

B. Part PGietutar diewdgl{di5ay, [l Ak vel @t resiin dry-Cald ClErt5 - methyl-
mL) for1 1&Rine: Them:admb ) idini chlgrochro 8.6 9.9.
mmol) %ﬁq_igﬁll;b? q{;:'ll(ion)2 %ﬁéﬁ%%%ggr%%ﬁé %fx%ue%l\?\?gs?éfi?&éyggﬁﬁammOL
additional TOHGAT T3 tha  ShEpERti St wasrifabaentancl, L-rert-leucinol,

5-chlorethiophsneids(Hefylisoléusinoliihg), (S 4 cysteinol, benzyl-L-
threoninol, 4-methylbenzyl-H-cysteinol, benzyl-H-tyrosino!, and L-threonino!
10 following the procedure outlined in Example §9.

EryN o
s

15

R R
3 ~y S. CH
Xﬂ Cl H;NJ\/OH MCH!CN X‘g u/J\/

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

Amine

X=C]

X =Br

(S)-(+)-2-phenylglycinol

Example 89
(316.46 M-H), 0.95
min

Example 104
{361.31 M-H); 0.98
min

L-levcinol

Example 90
(296.48 M-H), 1.01
min

Example 105
(342.41 M-H);1.02
min

T

‘ ‘ Example 91 Example 106
DL-2-amino-1-hexanol - 1(296.49 M-H), 1.02  i(342.39 M-H): 1.04
min min.
Example 92 Example 107

2-amino-2-methyl-1-propanol

(268.45 M-H), 0.81
min ,

(314.38 M-H); 0.83
min

2-aming-2-ethyl-1,3-

Example 93

(298.46 M-H), 0.69 -

Example 108 :
(344.37 M-H); 0.69

propanediol ; .
min min
Example 94 Example 109

cycloleucinol

(295.02 M-H), 0.92
min

(340.4 M-H); 0.93
min

(S)-cyclohexylalanino!

Example 95
(336.31 M-H), 1.19
min

Example 110
(382,41 M-H); 1.2
min
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15 dissolved in CH2CI2 (15 mL) and the resulting slurry was stirred for 2
h. The reaction mixture was filtered and the solvent was removed. The
residue was subjected to a BiotageTM eluting with 20% EtOAc/hexane to
give 3.22 g (81%) of the aldehyde (LCMS =294.21 (M-H), rt = 1.10 min).
44 Example 119
5-Chloro-N-[(S,S)-1-(1-hydroxyethyl)-2-methylbutyl]thiophene-2
sulfonamide HNOH CI'S S 1/\\ 005 To a solution of the aldehyde
from example 118 (23.7 mg, 0.08 mmol) in THE (400 L) was added

methyl

m:\nnncll im-bromide (Aﬂﬂ 'Eﬁbl? P ragstfRE. 5

eq). The vial was

capped
agueous
transferred
EtOACc (1
medium K
DMSO si
compoun
5-chlorot
5-bromot

a[;rl ﬁrnfgfniqlg'i'n'gﬂ f‘ fnr 1 2

h. The¥cakéion was

5 quenéhia®ivith sat.

5

nlL) and EtO

fm rred vial and th

?3? Tobdne

v\lf\’\ ‘W2Weatro--faohRneo

anic layer was
aS extracted with

Ich that the final concentr

mL). Thecombimed-10-ot

eat)angd;the resulting mij

ture of diastereomn)
ation was 30 mM.

q

Aaviant
I..I MLC V TATTL

géofo?owmg%hjed |

=]

ds (Examples 119-154, T

iophene- 2-sulfonyl isole

Taphenme2-sytanytlisoley

Ahlg:L3) yvere prep:
cirabtexamptest 18
woinal (prepared as

{ETe BR[0T
3aneh M-H); 0.94
rifirexample 118)

with meth
hexylmag
bromide,
tern-buty
vinylmag

e

Imagi%esmm bromide, 1
S&iliFEBSnide, pentylm

5 oyaiepehtylmagn
Stftesidvhibrdraitle

Nde Q- mlvlmaanec

gsiamp Broride,
(Btitylmblghasivr
i¥h bromide

S

esium b romldle aIIyImag

isepropylmagnesivim-bror

neS| m. bromide, isof

Ff? ety

mide,
hylmagne3|um

bromide,
bromide,
isoproperl

4= ”UUIU[JIIBIIyIIIIngICDIUI

ylmagnesium bromide, 4

gAsylmagrésium

ho
UIUIIII =F bIIIUIuh
te 100

gssnetiylsheQ,nrepenyl ma@z’b%sﬁé %rg—'x‘?rﬂ'gfe

bromide,

1-methyH
magnesit
propynylr

frbbreyhideys3stadtenylma
nagnesium bromide, 4-thi

I-propenylmagnesium br

?lerg)ug,%p;é 21,3 diox

goesiTmVpEgyide,

panisolemagnesiun

142235 M-H); 1.15

SEIQUNEpY
mbromide, and

4-N,N- di
outlined i

methylanilinemagnesium

@%Hpiéfawol

Freamigle following th
{374.49 M-H), 1.21
min

e procedure

4-methylbenzyl-H-cysteinol

Example 115
{436.31 M-H}; 1.01
min

benzyl-H-tyrosinol

Example 116
(480.43 M-H); 1.15
min

L-threoninol

Example 103
284.10 (M-H), 0.58
imin

Example 117
329.99 (M-H), 0.68

min
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45 Note: during the reaction sequence with the 5-bromothiophene
compounds, the bromine is converted to a hydrogen on the thiophene
ring. sr of a of 0", Et,N CH,CN 0, R-MgDr X 2.\1 SCIPCC, SiOz,S0S
0-R OH 5 Table 13 (LCMS Data: Molecular ion and retention time)
R-MgBr 5-chlorothio hene thiophene Ex. 119 methylmagnesium bromide
310.09(M-H), 1.06 min 310.10 (M-H), 1.12 min cyclopentylmagnesium
bromide Ex. 120 Ex. 140 364.13 (M-H), 1.41 min 330.19 (M-H), 1.26 min
Ex. 121 Ex. 141 Hexylmagnesium brorrmigngﬁg Az (M-H), 1.50 min
346.24 (M-H), 1.38 mig. ( 4 % 1.42 min
Ex. 122 Ex. 142 pentylr%ggrnggu%nbt%lo]rfﬁ%ﬁ%p Lot ?‘ fiﬁﬁ% i
332.19 (M-FI), 1.30 min 366.16 (M-H), 1.47 min 332 19 (M-H), 1. 35 min
Ex.123 Butylmagnesium bromide 352.15 (M-H), 1.34 min 318143 352.13
(M-H), 1.40 min 31. 18 (M-H), 1.26 min isopropylimagnesium bromide EXx.
124 338.11 (M-H), 1.31 min o-tolylmagnesium brémide &x. 144 352.16
(M-H), 124 min rerr-butylmagnesium bromide Ex. 125 Ex. 145 352.14

(M-H), 1.41 min 318.2 (M-H), 1.28 prir—EX. 126 isobutylmagnesium
bromide 352.14 (M-H), 1.33 min \ o
cl HN
S S/

O// \\O "

A Part 1

To a solution of 5-chlorothiophene-2-sulfony! chloride (11 g, 50.7
5 mmol)in CH;CN (100 mL) and (S)-isoleugino! (6.2 g, 53 mmol) was added Et;N (11
mL, 1‘09 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,S0s. The
solvent was remaoved to give 13.85 £ {88%) of the desired sulfonamide.

10 B. Part 2

Molecular sieves (15 g, 4 A) were stirred in dry CH2Cl; (175 mL) for
10 min. Then a mixture of pyridinium 'chlorochromate (8.6 g, 39.9 mmol) and silica
gel (9 g) was added and the mixture was stirred an additional 10 min. To the
suspension was added S-chlorothiophene-2-sulfonyl isoleucinol (4 g, 13.4 mmol)

15 dissolved in CHyCly (15 mL) and the resulting slurry was stirred for 2 h. The reaction
mixture was filtered and the sofvent was removed. The residue was gubjected oa
Biotage™ eluting with 20% EtOAc/hexane to give 3.22 g (81%) of the aldehyde
(LCMS = 29421 (M-H), rt = 1.10 min).
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352.13 (M-H), 1.38 min Ex. 127 Ex. 146 vinylmagnesium bromide 322.09
(M-H), 1.14 min 288.15 (M-H), 0.98 min 322.10 (M-H), 1.19 min 288,15
(M-H), 1.02 min Ex.128 Ex.147 allyimagnesium bromide 336.11 (M-H),
1.22 min 302.17 (M-H), 1.06 min 336.12 (M-H), 1.27 min 302.17 (M-H),
1.11 min Ex. 129 Ex. 148 ethylmagnesium bromide 324.10 (M-H), 1.18
min 290.18 (M-H), 1.01 min 324.11 (M-H), 1.22 min 290.17 (M-H), 1.06
min 46 Table 13 (cont'd R-M Br 5-chlorothio hone Thiophene Ex. 131
4-chlorophenylmagnesium bromide 406.06 (M-F-1), 1.36 min 406.06
(M-H), 1.41 min 2-methyl- I-propef¥Amagridsium Ex. 132 bromide 350.13
(M-H), 1.25+airio 8681 G- Ay3dorginh Fx 433 iSAPrepeMyIBIagRasium
bromide 336.11 (M-H), 1.25 min 33:1? an MJH)’ 1.28 min Ex. 134 Ex. 149
4-anisylmagnesium bromide 40213 Kﬂf . .25 min 368.16 (M-H), 1.14
min 402.12 (M-H), 1.31 min 368.16 (M-H), 1.16 min 1-methyl-I-pro
penylmagnesium Ex. 135 bromide 350.138 (M-H), 1.27 min 350.12 (M-H),
1.35 min 2-[2-(1,3-dioxanyl)]ethyl magnesium.&x. 136 Ex. 150 bromide
410.15 (M-H), 1.15 min 376.19 (M-H), 0.98 rhin Ex. 137 Ex. 151

3-butenylmagnesium bro 50.11 (M-H),[1.30 min 316.17 (M-H), 1.15
min 350.12 (M-H), 1.33 p#in 316.17 (M- HyeA 181 OH
S

O//S\\C)

5 To a solution of the aldehyde from example 118 (23.7 mg, 0.08 mmol) in THF

10

15

20

(400 uL) was added methy! magnesium bromide (400 uL, 1.0 M in THF, 5 eq). The
vial was capped and agitated at 50 °C for 12h, The reaction was quenched with sat.
aqueous NHsCl (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).‘ The combined
organics were céncentrate.d (Savant, medium heat) and the resulting mixture of
diastereomers was dissolved in DMSQ such that the final concentration was 30 mM.
The following compounds (Examples 119-154, Table 13} were prepared
using S-Chloro?‘niophene«Z-su}fony{ isoleucinal (example 118) and 5-bromothiophene-
2-sulfonyl isoleucinal (prepared as in example 118) with methylmagnesium bromide,
cyclopentylmagnesium bromide, hexylmagnesium bromide, pentylmagnesium
bromide, butylmagnesium bromide, isopropylmagnesium bromide, o-tolytmagnesium
bromide, rert-butylmagnesium bromide, isobutylmagnesium bromide,
vinylmagnesium bromide, allylmagnesium bromidé, ethylmagnesium bromide, 4«
ﬂuorophenylmagneéium bromide, 4-ch§orophenylmagnesium bromide, 2-methyl-1-
propenylmagnesium bromide, isopropenylmagnesium bromide, 4—anisylmagnésium
bromide, 1-methyl-1-propenyimagnesium bromide, 2-{2-(1,3-
dioxanyl)]ethylmagnesium bromide, 3-butenylmagnesium bromide, 1-
propynylmagnesium bromide, 4-thicanisolemagnesium bromide, and 4-N, N-

dimethylanilinemagnesium bromide following the procedure outlined in example 119.



Ex.152 1-propynylmagresium bromide 300.17 (M-H), 1.20 min (M-H), min
Ex. 138 Ex. 153 4-thioanisolemagnesium bromide 418.11 (M-H), 1.35 min
384.13 (M-H), 1.26 min 418.11 (M-H), 1.39 min (M-H), min
4-N,N-dimethylanilinemagnestum Ex. 139 Ex. 154 bromide 415.15 (M-H),
0.89 min 381.21 (M-H), 0.68 min 415.17 (M-H), 0.93 min 381.21 (M-H),
0.71 min 47 Example 155 5-Chloro-N-[(S)-cyclohex-2-en-l-yl(hyd
roxy)methylj-2 methy)butyl) thi ophene-2-sulfonamide CINH S S\\ OH
To a twq dram vijal containing magnesium turnings (60 mg, 2.5 mmol) 5
suspendedin i [ HEHIASSYRRS ilbrBmatyetibirehen(2e8p00d, the
“mmol) fokoweddyobrehtdrathibpireperanstidfamypiseleuginal (I mL ofa 1 M
THE solution, 1 mmol, example 118). The vial was capped and agitated
at 50 C for 18 h, The vial was cooled and sat, aqueous NH4CI (1 mL)

was added. The vigl was v@rexerd and the o
into a tarred vigl ghefthe agueatisyeyer was
organicsawere c

mL). The combin

T

tratedin vaclo a

apic layer was transferred

exfragtel Fwith E6FAC (L,

nektfie tesidue

wasssubmitted to semipreparative.RP-HPLC using the conditions below.
Semi-preparative RP-HPLC conditions. Column: Spring Axial
compression; Kroffesit G810 Mapariitle cire; HAxhaQ srmtidibesalyent

nt-1.5. Q504
a

FRP=t

. N + | Calviant-rac
A: WatéT(O‘I%‘TFﬁ)Ei%%qEHT‘B ACel III%}IC%IBIRJ&\{EMIPEEGELM

over 24 min, Tullcycie 15 35

was coftestetrasad:anknier ELSD)
compounds (Examples 155-161, Tabilq

3 I vese-prenanach

dgypumrmin-rhe P

abseypian. 126 The following

T
= |
LASAVLE L i) ) o1 14N

 etisene
I

cyclopentylmagnesium bromide

Ex. 120
364.13 (M-FH), 1.41 min

Ex. 140
330,19 (M-I, 1.26 min

Hexylmagnesium bromide

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

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

pentylmagnesium bromide

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

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

Butylmagnesium bromide

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

332.19 (M-H), 1.35 min

Ex. 143
318,18 (M-H), 1.26 min

isopropylmagnesium bromide

Ex. 124
338.11 (M-H), 131 min

o-tolylmagnesium bromide

=T

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

tert-butylmagnesium bromide

Ex. 125

352.14 (M-H), 1.41 min

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

isobutylmagnesivm 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-H3, 1.27 min

Ex. 147 '
30217 (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
250.18 (M-H), 1.01 min
290.17 (M-H}, 1.06 min
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using 2-bromocyclohexene, crotyl bromide, 1-bromo-2-pentene,
3-bromo-2- methylpropene, and cinnamyl bromide following the procedure
outlined in Example 155.2548 OBrRiM9 O x\IHTHF,50c X\iS.HR
OH Table 14 (LCMS Data: Molecular ion and retention time) Alkyl
bromide _ Example 155 2-bromocyclohexene 376.70 (M-H), 1.27 min
Example 156 crotyl bromide 350.50 (M-H), 1.22 min Example 157 crotyl
bromide 350.70 (M-H), 1.25 min Example 158 1-bromo-2-pentene
364.60 (M-H), 1.35 min 3-bromo-2- Example 159 methylpropene 350.60

(M-H),-1.20-min3-bromo-2- Examprdtd8 (seeffdipropene 350 60_(M-H),

1.24 rnm—Exampléié@ﬁnnamvl brg

Mg uero B i),

?Amm’“ﬁpﬁﬁ“e

4-chiorophenylmagnesium bromide

Ex. 131
406.06 (M-H), 1.36 min
406.06 (M-H), 1.41 min

2-methyl-1-propenylmaguesium
bromide

Ex 132
350.13 (M-H), 1.25 min
35010 (M-H), 1.31 min

1sopropenylmagnesium bromide

Ex. 133
336.11 (M-H), 1.25 min
336.10 (M-H), 1.28 min

4-anisylmagnesium bromide

Ex 134

Ex. 145

402.13 (M-H), 1.25 min!|368.16 (M-H), 1.14 min

1-methyl-1-propenylmagnesium
bromide

Ex. 135

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

402.12 (M-H), 1.31 min|368.16 (M-H), 1.16 min

2-[2-(1,3-dioxanyl}]ethylmagnesium
‘tbromide

Ex 136

Ex. 150

41015 (M-H), 1,15 mini376.19 (M-H), 0.98 min

3-butenylmagnesium bromide

Ex 137

Ex, 151

350.11 (M-H), 1.30 min|316.17 (M-H), 1.15 min
350.12 (M-H), 1.33 min[316,17 (M-H), 1.18 min

-propynylmagnresium bromide |

Ex. 152 , .
300.17 (M-H), 1.20 min
(M-H), min

4-thioanisolemagnesium bromide

Ex. 138

Ex. 153

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

4-N, N-dimethylanilinemagnesTum
bromide

Ex 139

Ex. 154

415,15 (M-H), 0.89 min{381.2] (M-H), 0.68 min
415.17 (M-H), 0,93 min!381.21 (M-H), 0.71 min
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Example 162 5-Chloro-N-[(S,S)-1-(1-hyd
roxy-l-methylethyl)-2-methylbutyl]thiophene-2- sulfonamide HCI/N S S//
\\OH 5 A. Part | To a solution of 5-chlorothiophene-2-sulfonyl chloride
(2.09 g, 5 mmol) in CH3CN (20 mL) was added (L)-isoleucine methyl
ester hydrochloride (908.5 mg, 5 mmol) as a solution in CH3CN (10 mL)
and Et3N (1 mL, 7.2 mmol). The reaction mixture was heated at 50 'C
with shaking for 3 days. The solvent was 10 removed and the oil was
dissolved in EtOAc (10 mL). The solutlon was washed with water (5 mL),
sat. NH4OH (5 mL), and brine (5 mL), Exardtiss over MgSO4. The
solvent was rembid 1d\gi(®5:34(§)(88%) of ther degiied sifomathidez B.
Part 2 To a solution of the,ﬁgitg}z;g‘gmmgg%egpﬂsmhgn%g mmol) in
TF-IF 15 (500 L) was added methyl magnhesium bromide (333 L, 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 NH.,C[ (1. S\ml ) and EtOAc (1

mL). The organic layer was transferred into a tarre“ eous
layer was extracted with EtOAC ( . The combinéd orga e
concentrated (Savant, medium hgat) and the prode gHin 20

DMSO such that the final concentati }GNMM Th
compounds (Examples 162-176, T3ble 15)3vere prepa?g using
5-chlorothiophene-2-sulfonyl isoleucine t}\ | ester an

bromothiophensa2:slfonylsalsneIne AR ESISL (rom par 2t o

methylmagnesium bromide, pentyl magneé?lum romi é

phanyIHSEFRsEHin Brridel Dsealigirhdhesiurmy brdmics, @8Synayhosiu
brom|dﬁqlmadiarppkwrbytrmgmeﬁémuﬁ@nwgm&@@nh‘s}%ﬁ%@%w W%ﬁﬁéﬂfﬂnon 1

bromid Isylma ipm br mide, 1- ethyII penylmagnesium
bromldgﬁmrflsO utea\rﬁnm]m?agg?ses|uerﬁl Brmicare ﬁgﬁyﬁ%ﬂ ﬂ%lgﬁbm&m was
1- naphﬂ%iﬁﬁia?g'ﬁé@iuﬁq%ﬁ%@%nbmhgmwmeﬂmm@mmmmd and the

examplﬁgiﬁa layer was transferred into a tarred vial and the aqueous Iayer was extracted

oIIowmg

10 with BtOAc (i 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 compression; Kromasil C18 10 um particle size; S0x150 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: 60mi/min ,

The product peak was collected based on UV {or ELSD) ébsorption.
20

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

methylpropene, and cinnamyl bromide following the procedure outlined in Example
155,

25
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HzN " 0'0 00 A-7.4e,Br0 X1 3,CILIENCHCzgXSS.NO-.a SOS.NR
R5\CHO\X\1H OH Table 15 (LCMS Data: Molecular ion and retention
time) R-MgBr X = Ci X = Br Example 162 methylmagnesium bromide
324.58 (M-H), 1.19 min Example 163 pentylmagnesium bromide 436.69
(M-H), 1.79 min Example 164 phenylmagnesium bromide 448.60 (M-H),
1.50 min Example 165 Allylmagnesium bromide 376.58 (M-H), 1.44 min
Example 166 Example 173 ethylmagnesium bromide 352.63 (M-H), 1.39
395.49 (M-H), 1.45 min min Example 167 4-chlorophenylmagnesium
bromide 516.49 (M-H), 1.62 | min Examrp&g 168 Example 174
isopropenylmagnesium bdsg@nkigﬂ;eﬁgﬂ - .51 424529](M-H), 139
min min Example 169@n‘|§yl_ agnesWB?omid&@.Sﬁ (M-H), 1.45
min 1-methyl-I-prop ynylmagnesium Example 170 Example 75 bromide
404.61 (M-H), 1.65 447.46 (M-H), 1.52 min min

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

Alkyl bromide
_ Example 155
2-bromocyclohexene 376.70 (M-H), 1.27
min
Example 156
croty! bromide 356,50 (M-H), 1.22
min
Example 157
croty! bromide 350.70 (M-, 1.25
min
Example 158
i~-bromo-2-pentene 364,60 (M-H), 1.35
min
‘ Example 159
3-bromo-2- 350.68 (M-H), 1.20
methylpropene .
min
. |Exampte 160
3-bromo-2- 350.60 (M-H), 1.24
methylpropene .
min
Example 161
cinnamy! bromide 412,60 (M-H),
1.34min
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Example 171 Example 176 3-butenylmagnesium bromide 404.64 (M-H),
1.54 447.25 (M-H), 1.26 min min Example 172 1-naphthylmagnesium
bromide 548.56 (M-H), 1.64 min 51 Example 177
5-Chloro-N-(1-(hydroxymethyl)cyclohexyl]thiophene-2-sulfonamide CI /

/INH S HO A. Part 1 To a suspension of 1-amino-I-cyclohexane carboxylic
acid (5 g, 35 5 mmol) and THE (100 ml-) was added borane dimethyl
sulfide (50 mL, 2M in THF) at 0 C. The cold bath was allowed to expire
and the reaction was stirred at 25C overnight. NaOH (3M, 100 mL) was
added and the mixture was stirred foe:duapThis 2reaction mixture was
saturates g4 2603 80 eXHACEAWIA S0 2.5 300N ifbiophenc.2-
combined organics were washed with brine (100 mL) and'dried over -
MgSO4 to 10 give 4.35 g (96%) of th¥ i&&EH amino alcohol. B. Part 2
The amino alcohol was sulfonylated as in Example 89. The following
compounds (Examples 177-183, Table 16) were prepared 15 using the
amino alcohols of I-amino-I-cyclohexane carbo jc-atid, 2-amino-2-
norbomane carboxylic acid, D,L-1-aminoindane-I-carboxylic acid, and 2-
aminoindan e-2-carboxylic aci/hyd ochloride wit
5-chlrorothiophene-2-sulf chlorige and 5:Rf6mo ene-2-sulfonyl
chloride following the procedure'sttline Sfo/r Example17¢. 20 R BH3-ThF
R ArSO2CiO,OR OH2N H N OH -~ 7//4b\\ S,~QOH %2iTable 16 (LCMS
Data: Molecular ion and retention tim&}  ©

5 A. Part |
To a solution of S-chlorothiophene-2-sulfonyl chloride (1.09 g, 5
mmol) in CH:CN (20 mL) was added (L)-isoleucine methyl ester hydrochloride
(908.5 my, 5 mmo}) as asofution in CH;CN (10 mL) and EuN (1 mL, 7.2 mmot), The
: reéctiqn mixture was heated at 30 °C with shaking for 3 days. The solvent wasl‘ |
10 removed and the oil was dissolved in EtOAc (10 mL). The sroiution was washed with
water (5 mL), sat. NH4OH (S mL), and brine (5 mL), and dried over MgSO;. The
solvent was removed to give 1.44 g (88%) of the desired sulfonamide.
B. Part 2
To a solution of the ester from part 1 (40.7 mg, 0.125 mmol) in THF
15 (500 pL) was added methy! magriesium bromide (333 ul, 3.0 M 1n THF, 8 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 aqueous layer was extracted with EtOAc (1 mL). The combined
organics were concentrated (Savant, medium heat) and the pfoduct was dissolvaed in
20 DMSO such that the final concentration was 30 mM.
The following compounds (Examples 162-176, Table 155 were
prepared using 5-chlorothiophene-2-sulfonyl isoleucine methyl ester and 5-
bromothiophene-2-sulfonyl isoleucine methyl ester (from part 2) with
methylmagnesium bromide, pentylmagnesium bromide, phenylmagnesium bromide,

25 allylmagnesium bromide, ethyimagnesium bromide, 4-chiorophenylmagnesium
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Amino acid X=CI X=Br 1-amino-1-cyclohexane carboxylic Example 177
Example 181 acid 308.14 (M-H), 1.00 min 353.99 (M-H), 1.02 min
2-amino-2-norbomane carboxylic Example 178 Example 182 acid 320.13
(M-H), 1.04 min 366.03 (M-H), 1.06 min 13,L-1-aminoindane-I-carboxylic
Example 179 acid 342.12 (M-H), 1.09 min 2-aminoindane-2-carboxylic
acid Example 180 Example 183 HCI 342.12 (M-H), 1.07 min 388.01
(M-H), 1.08 min The following compounds (Examples 184-195, Table 17)
were synthesized using 5-chlorothiophene-2-sulfonyl isoleucinal and

5-bronuthioih éner@esutfornghssisoleucing, withimetbyhmagnesitnde, 1-methyl-1-

bromidg.opeRyaRyimagnesivm &hintde, and

rocedure outlined for exam

EPEH e@ﬁx?é‘ﬁ@’%%&?&%*ybé&ﬁﬁ%&'&a}*m@e@mﬁﬂm@%ﬁ@ ifhsample

following tht
of dias[%g

gg!sylm nesi
fe 110 T %m‘f!e

m_bromid

o ynyl?‘na nesium

éulﬁn mixtures

conditidfz outlined for example 155. 10 Table 17 (LCMS Data: Molecular
ion and retention time) R-MgX X = CI X = Br Example 184 Example 190

310.41 (M-H), 0.87 356.20
bromide Example 185 Exaq

1.02 min min_ Ex&ple 186 Example 1927 3
(M-H), 1.13 n*pfafylmaghesfim mim@%&ﬁjorgﬂe Exempl

*H), 0.95 methylmagnesium min min
“191 310.44(M-H), 0.93 356.15 (

-H),
8.47 (he)), 1.063@4% 7 -
f Exantple

193 338.45 (M-H), 1.12 384,24 (M-H), 118 min'min Examp

188 M

Example 194 336.18HN4) T332 00 iMit)11:3callylnagiesiuntime)

bromide_min min EXaMphr189 Examp

le 195 X = Ci

X =Br

methylmagnesium bromide

Example 162
324.58 (M-H), 1.19
min

pentylmagnesium bromide

Exam.p.le 163
436.69 (M-H), 1.79
min

phenylmag-nesium bromide

Example 164
448.60 (M-H), 1.50

. jmin :

Allylmagnesium bromide

Example 165
376.58 {M:H), 1.44
min

ethylmagnesium bromide

Example 166
352.63 (M-H), 1.39
min

Exarnple 173
395.49 (M-H), 1.45
min

4-chlorophenylmagnesium bromide

{Example 167

516.4% (M-H), 1.62
min

1sopropeny!magnesium bromide

Example 168
376.60 (M-H), 1.51
min

Example 174
421.29 (M-H), 1.39%
min

4~am'sylmagnesium bromide

Example 169

1508.59 (M-H), 1.45

min

1-methyl-1-propenyimagnesium
bromide

Example 170
404.61 (M-H), 1.65
min

Example 175
447,46 (M-H), 1.52
min

3-butenylmagnesium bromide

bExample 1714
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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336.10 (M-H), 1.24 382.00 (M-H), 1.25 min min 53 The pure synthetic
diastereomer of Example 189 was prepared as follows. A. Part 1 Toa-78
C solution of the Weinreb amide (see: F. Roux, et. Al. Tetrahedron, 1994,
50 (18), 5345-5360) of BOC-protected isoleucine (13.17 g, 48 5 mmol)
was added allylrnagnesium bromide (90 mL, IM in THF). The cold bath
was allowed to expire and the reaction stirred at 25C overnight. The
reaction was quenched by the addition of cold ag. HCI (150 mL, 1M).
After 30 min of stirring, the layers W%ll'_e %e‘z??]ar%%ed and the aqueous layer
extracted with ethyl acetate (3 x 75 m X)q. fe'¢dmbined organics were
dried over MySBY #nd -l 'sslventvethie td eivetBidih e10-g- (6T nae
the desired ketone. B. Part 2 To a solution of the ketone from part 1 (8.4

g) in MeOH (200 mL) was added NaBH4 (1.5 g, 39.6'mmgl) as a solid.
The reaction was stirred at 25C for 5 hat which ti glvent was
removed in vacuo. The residue was dissolved in e cetate (100 mL)
and washed with water (2 x 50 mL) /’I’he rude produtiqvas subjected to

a BiotageTM eluting with 5 tocl5-96E£tOALhexanenig'give™4,12 g (49 %)

of the desired alcohol. C. Part 3 A sol&tion of:alCohol fro part 2 (4.12 g,
16 rnmol), CH2C12 (75 mL), 20 and TFA (Jz,é/h\\\l_) was stirred,at 25C for
15 min. The rl%actiolpaw?s quenched with a®soluffon of NaOH (15 nil, IM)
and then basitied to prlt-l 12 with NaOH pellets. The resulting solution was
extracted with CH2812 (2sp86ien Lo, landithe egnibined.Organics cere(s ¢, 35

hegh il tefrk: Ine, rf . e 4 . a
I e o

without furthér @ RARAR LS AP R AR RE dlieB RGP WiEed at 25°C
sulfonyledadsas Mrékaiiele! 80 milhevpused Synthaticaiaste reeeraf for 4 h. The

Exampl ' I : F@a salution gf t‘@} -aming. -
homoall%fjts) gﬁh%ﬁ?[%??%%@%%%%ﬁ%@%@é g arzf%ia-ﬁ gf e?(ha%n%c”l;eétég;(ﬂonm}‘)‘
absol’uTgaECt@ﬁ’ PHEYIGES HAA PR PTOMMG)0 mL) and dried over MgSOs to

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

The amino alcohol was sulfonylated as in Example 89.

The following cognpoands (Examples 177-183, Table 16) were prepared
15 using the amino alcohols of I-amino-1-cyclohexane carboxylic acid, 2-amino-2-
norbornane carboxylic acid, D,L-1-aminoindane-1-carboxylic acid, and 2-
aminoindaneﬁz—carboxyiic acid hydrochloride with 5-chirorothiophene-2-sutfonyl

chloride and 5-bromothiophene-2-sulfonyl chloride following the procedure outlined

for E.s';amplle 177.
20
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The flask was placed under an atmosphere of hydrogen (balloon) and
stirred at 25C. Following completion of the reaction (2h), the mixture was
filtered through a pad of 54 Celite and the solvent was removed to give
1.16 g (quant) of the propyl analog. The BOCgroup was removed and the
amine sulfonylated per the protocol outlined for example 189. 5 Example
196 5-Chlo ro-N-[ (5-2-methyl-I-(2,2,2-tri flu o ro-I-hyd roxye thyl)butyl[ th
io phene-2- sulfonamide CNHY CF3 S S/A\\ OH To a 0 C solution of

5- chlorothuophenﬁa&ﬂéfgﬂw@i%lﬁaw (090 2.5 &Qemmm%se

Example 118 parts 1 &2) in THE (5 ml ) was added TMS-CE3.(

0.5M.in_TI-E) Tﬁmﬁl&ﬁﬁiiﬁm mixture Was treatsdith TBAE (?'%() ﬁ‘% “Iﬁ/#‘m

TIT). |'T %h%a@bm&erméhcar%\ lfebittion wassﬁf PA&%%% | 02 in

roaect

tg'%hm' A '“S“’"”" car 61\51‘"“' E\ E" tfléf
resulf ggg] SOILtioR Was Bkracted With ﬁgf@ a&%tg S% X 1\ H) 1.06 min

ComLblﬁul%frgﬁgﬁlhmgqtéarwgtﬁeNd‘ E?éfn‘ﬁ’l'é”l?@ water (4 HILdeU orirne
(25 mjgthen dried over MgSO4. Thesresidlygwgs simitted to RP-HPLC

(see exampledoe OEPFACeEE) (0 iveAmgnof the desirehiiedyst
(m/z %:864.0 (M-H), rt = 1.23 min). The:follqwing qompeau s (EXaples.08 min

197-198, Table 18) were synthesized using 1-amino-I- cyclohexane

carboxylic ac’llq*xéiﬁ)qlm dt(;u oS LE!H?%{( lfo Opéq %9 wgre synthesmed

{
allylmagnesium bromi methyl a ylmagne5|um ((:)lélorl e following

the fourstep phevedirehsbtted Rowbseimpled a5 (pavrs higgyneigsuliony]
(past2) isaBetihdiQviesPREHNERRE - b dQ'BpRs (RB dRnest) i3 iIbkRCdnd

OH Tatﬂ}%magz(LCMSn Dat

esiu romi

owing th

el}/clhﬂlecu'a Ieopnroacg urr%tg" QP dtllor Qamplﬁe'M%).(The

resulting mixtures of diastereorers were isolated by semi-preparative RP-HPLC

using the conditions outlined for exampie 155.

10 Table 17 (LLCMS Data’: Molecular ion and retention time)
R-MeX X=0l X =Br
' Example 184 Example 150

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 151
356.15 (M-H), 1.02
min

n-propylmagnesivm
chioride

Example 186
33847 (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

Exampie 195
382.00 (M-H), 1.25

min
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Example 197 ailylmagnesium bromide 348.10 (M-H), 1.18 min
2-methylallylmagnesium Example 198 chloride 364.10 (M-H), 1.26 min 5
Example 199A
5-Chloro-N-1(S)-2-hydroxy-I-(4-hydroxycyclohexyl)ethyljthiophene-2-
sulfonamide H O CI NH G\ OH 10 A. Part | To a solution
of4-hydroay-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

hydrogenatedrat gheuaip @8049-80 Eifor-36. in a lydrogen ?g)mﬁows.

The reaction ixturg was filtered through Celite'and reduced’in volume to
about 80 15 100 mL dnd dioxane (100 mL) was added. The resulting
mixture was c¢ooledto 9-C8 dnebtrsated hWithVEtEN (HOdnispard Roux, et. Al

S-chlorgthiophepe-2:sylfonylsshiaside 3 s ales). The reaction
was allowed to wa érg gur%?%?c and s#r%gc}%/%%r%%%&%’%gs%}&%%égﬁg 3%%0& a8

ere Témowt AFRTATRING B e EGUE solbisn itk asmd ath was

Et3N were remove
ag. HCR!'Phedresseiting rbtipitate wasreallecied, washed withrwaienhand

diethyl, eihenctongive 1hgdasired proag ite Solid (129,,50% In two
steps) {?OO%epurgity by 5 ELS@%/@S@%@% tlgv‘q:’a‘&?tt% %%halln of stiretng, the
suspenSiGi of T8 RA[BC RIkidBraecys sumbRyiRved with ethy! acetate (3 x 75 mL),
hydroxydyclohéxylbygine{ 12rg,d33:98 snmel opart 1ds-anhyHhaysed sive 8.41
wag adglesh Qq@%gg_ﬁa@&%%{_, I M in THF, 110 mmoles) dropwise at

0C. The resulting 10 mixture was stirred at 25C over the weekend. The
reaction mixtdte Wa%a&?enched with HCI (75 mL, 1M) at O C and stirred at

25C for 1 h. THE was semevedoand Renpragipiiale wasselleeted; washed ves
with Wa}@ée@mm% %,%@%'!n%%ﬁ%ﬁ‘%955%',%¥'reamion was stirred at 23°C fer S hat

which time the solvent was removed in vacuo. The residue was dissolved in ethyl
15 acetate (100 mL) and washed with water (2 x 50 mL). The crude product was
. subjected to a P:iotagew eluting with 5 10 15 % EtOAc/hexane to give4.12 g (49 %)
of the desired alcehol. '
- C Part 3
A solution of alcohol from part 2 (4.12 g, 16 mmol), CH,Cl, (75 mb),
20 and TFA {15 mL) was stirxeq[rat 25°C for 15 min. The reaction was quenched with &
solution of NaOH (15 miL, 1M) and then basified to pH 12 with NaOH pellets, The
resulting solution was extracted with CH,Clz (2 x 50 mL), and ihe combined organics
were washed with water (25 mL), brine (25 mL), and dried over MgSQs to give 2.44

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

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 solutien of the BOC-amino homoallyl alcoho! (1.1 g, 4.27 mmo),
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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ether), and dried to give a white solid as the desired product (9 g, 78%)
(100% purity by ELSD, m/z= 338.5 (M-I), HPLC retention time 3=0.64

min). 15 Example 199 5-Chl oro-N-[
(.S)-2-hydroxy-I-(4-methoxycyclohexyl)ethyl]thio phene-2- sutfonamide
011-~CI/"NH S OH O O 20 A. Part | A mixture of
5-chloro-N-[(S)-2-hydroxy-I-(4-
hydroxycyclohexyl)ethyl]thiophene-2-sulfonamide (6.4 g, 18.83 mmol)

from Example 199A, 2,2-dimethoxypropane. (7 mL, 5,65.mmal), and
OGS P s B B B g R e R Hos. e
refluxed) Bdterpnehsmy tsérizénee waissiovyyHisdikd tnder aphospRatieer
pressure, [, final volume of 10 mL. Fresh benzene (100 mL) and
2,2-dimethoxypropane (5 mL) were added and the above operation was
repeated. The residue was partitioned between diethyl ether and sat. 5
NaHCO3. The aqueous layer was extsactett With diethyl ether (3 x 100

mL), anc .compined ¢ {5 \ dei ey Q iophere-2-
My st e s e S S R A

as an eluent to give the N,O- acetonid8 5319 8196) (100%, m/z=380
(M+1)), B. Part 2 10 To a OC solution of
(S)-2-(5-Cl-thiophene-2-sulfonamido)-2-(4-
hydroxycyclohexyl)-N,O-acetonide (379 mg, 1 ol)# THE (7 mL) and
DMF (2 mL) was added NaH (80 mg, 2 mmol). The resulting reaction was

stirred at OC for 10 min at which gimesjodomethane |(311 td., 5meol) was
added. The reaction was allowef to warm to 25 tiedTor 18 h. The
solvent was removed and @cetic 80%(,“1% mL) was added. The

mixture was stirred at 25C over the weekepgd. Followingsremoval of the
acetic acid in vacuo, the residue was sug'eec to column
chromatography on silica gel eluting with McOH/CH2CI2 (3:10) to give

0 i .
-303 mg (86 éQC)J ngt‘hCesgleu?ilgr?%fp Sr-%ﬂ%%thiophene—2—suifonyl isoleucinal (770 mg, 2.6

10 | mmol, see Example 118, parts 1&2) in THF (5 mL) was added TMS-CEFs (5 mL,
0.5M in THF). The resulting mixture was treated with TBAF (250 pL, IM 1n THF).
The cold bath was removed and the reaction was stirred at 25°C ovemnight. The
reaction was quenched with HC1 (25 mL, 2M) and the resulting solution was extracted
with ethyl acetate (3 x is mL). The combined organic extracts were washed with

15  water (25 mL) and brine (25 mt) then dried over MgSO,. The residue was submitted
to RP-HPLC {see exémple 155 for procedure) to give 74 mg 5fthe desired product
(miz = 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-methy} allylmagnesium chioride
following the four step procedure outlined for examples 177 (parts 1&2), 118 (part2),
and 119 respectively.
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The following compounds (Examples 199-202B, Table 19) were prepared
20 using
(S)-2-(5-Cl-thiophenesylfonamido)-2-(4-hydroxycylohexyl)-N,O-acetonide
(from Example 199, part 1) with iodomethane, I-bromopropane, allyl
bromide, benzyl bromide, 2-picolyl chloride hydrochloride and 3-picolyl
chloride hydrochloride as outlined in Example 199. OH OH OR OR xR b
Op O/O~-r-0O/O OH5NS',~SNy.OSNO1-0 25CJ_voci Cli 58
Table 19 (LCMS Data3: Mole r ion and retention time) .R -X
iodomethane Example 1%@:9\2@%1®&B;}ﬂ_g§2min i@bropane 1
Example 200 366.0(M?IQ)D65.91L min allyl bromid&@mme 201 1.01min
3benryl bromide Example 202 428.1(M-H), 1.21nun 2-picoI§Pchloride HC(
Example 202A 429.4(M-H), 0.57min 3-picolpl chloride HCI Example 202B
42'9.0(M-H), 0.57xhin 1EXOMIR 203: 3 olecular ion and retention time)

N-(1-Acetyl-4-(hyd oxymcthyﬁkﬂpﬁidin 4-yli-5-chlorothiophene-2-sulfonam
ide. HN J/O ~O -
. Example 197
allylmagnesium bromide 348.10 (M-H), 1.18
min
2-methylallyimaenesi Example 198
chloridz yimasnesium 36410 (M-H), 1.26
min

Example 199A
5—Ch!oro-N—[(S)-2-hydx‘oxy-l—(duhydmxycyclohexyl)ethyl]thiophene~2-

sulfonamide

o
O//\\O OH

10 A Part 1
To a solution of 4-hydroxy-L-phenylglycine (10 g, 60 mmole) in
NaOH (20 mL, 3M) was added water (380 mL) and Raney nickel (30 g). The reaction
mixture was hydrogenated at about 3 atm at 60 to 807"(3 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 coocled to 0 °C
and treated with EN (10 mL) and 5-chlorothiophene-2-sulfony! chloride (16 g, 72
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a A. N-[l -Boc-4-(Carboxylic acid)piperidin-4-yl]-5-chi orothiophene-
sulfonamide 10 Triethylamine (2.28 mL, 1.66g, 16.45 mmol) was added to
a slurry of 1-Boc-4- aminopiperidine-4-carboxylic acid (2.689,10.973
mmole) in acetonitrile:water (1:1) (40 mL) at 25C. 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 0C, 5-chlorothiophene-2-sulphonyl 15 chloride (2.62g, 12.07

mmol)rasiagdeck (21 HHoRVSeIas A:50)Wion Jp-acatonitrile o(@rﬂ“éﬂt The
The so utlon n was E{f%wed to Warr%fgl&b 0 25C overni ht Aftir 19 h

Aot A LT 38 BB e TREAEe A At 1N

|on was
about 90%'60 Terresuitns rserdtichiewas glierichedBy dutitivntofavdteetBether

mL), QH%QQtK@QéMeH%Md&%CQ%IM i (0 B, m@c%g%'@ [RYELWAS by
W she r urated NacCl. It was dried over MgSO4, filtere

and conc %éiz FVS w oil (2.1g). The crude material was purified

by column ckﬁomatbglta?phy, silica gel 230 to 400 mesh, 5 eluent: starting
with 5% MeOH in G212 andbereiagwitn a0 Meft i kidf2 to

furnish N- 1 Boc-

acid)pipe drlﬂ?ﬁczi“ﬁ“-%-%ﬁ?%%yﬁﬁbzp%éﬁﬁ%wﬁbﬁa?n A8 GO EIT was added
amorphous shtF (1. 2gn25] 7% MasS Spectsies) (5573 423 (VF)reBItg]

1;8oc- m[&wgr%yenﬁw&@%m fhey&e'éa%nP%@@Q&%ﬂ%ﬁ%‘mmﬂ@md
10 IN Borane-THF (I. mL, 11.86 mmol) was_added dropwise

over 38 kGt 0Tt é@gl?ﬁﬂjﬁ BRI FTBOR. A2(EaRB AWy I FF was removed and the
acid) pipexidiita-yh3d il mk&[mlmmmheqmn&{sut@m&mid@(m aZn8ah @l thyl

in anhydroys, iefralvdra Weamﬂée D, Tb% [easionas gd "‘?%3 A8 iy

up to 25C overnight, and then was quenc mL of
10% abeti-SBdwEmEthardl- A Lo risht: %ﬁﬁ@raﬂéﬁ 8- crude product

wis dissolved in ethyl acetate and washed with IM HCI, water and 10%
NaHCO3. The organic layer was dl’leéi ove I\f 04, filtered and
concentrated to obtain a crude yellow ol orwi g). The crude product was
purified by TEAre-Shicmatagreshyi - slivathex 23cldeehiedl diirehe ne-2-
starting with 1:3 EtOAc-hexane and 2Q:gpdingwith 1:1 EtOAc-hexane to
afford N-[I-Boc-4-(hydroxymethyl)piperidin-4-ylJ- ‘
5-chlorothiophene-2-sulfonamide as a colorless oil (0. 799 68.2%). Mass

Spectrum

//\\ OH
20 A Partl
A mixture of S-chlore-N-{(S)-2-hydroxy-1-(4-
hydroxycyclohexyllethyl]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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(-EST): 409 (M-H)'. C.
N-[4-(Hydroxymethyl)piperidin-4-yl]-5-chlorothiophene-2-sulfonamide HCI
Salt 25 4N HCI (5mL) was added to a stirred solution ofN-[1-Boc-4-
(hydroxymethyl) piperidin-4-yl]-5-chlorothiophene-2-sulfonamide 5 (0.7g,
1.7 mmol) in EtOAc (4 mL). The solution was allowed to stir at 25C. After
30 min, a cloudy solution formed. After 2 It a precipitate formed. TLC (1:1-
EtOAc-hexane) indicated 30 the reaction was complete. The solvent was

reduceg]2® mé31 17k Al ydeslnith tiethyl o ether4Q ridandfiltered threudhare
filter funnel Thedpstel?egltat was wa shed with diethyl ether (3x5mL) to

obtain Kﬁf?\\y&roxyme F)rp%foné?’%m & A7 2 A 6 a Baal vol ume of 16 mL, Fresh
chIoroﬂ’ﬁ@%ﬂﬁérﬁé@@éﬁ@ﬁéﬁﬂd@raﬁlm\}@moﬁphéﬁj@wmwcuc(@rx@S@ above

90.7%)pMass: &9@@%&&&5@&%% QMJE%@Q@%MH%ER%EH@%@ sat,
Ac tyI ‘Icf?% 1 894 mmol) was added dropwise (5 min
2

e ut|on n fﬁﬁ)‘%a)ée{;&ﬁ BTttty diethyl ether (3 x 100 mL) and the
ofN- [44%@@@%@&@}4)@19@%@nﬁeAMQS@cmmf@fa&HQpMme%pmmmyde

(0.199.:0\63rBRAah-in L4 @J 1ML 3R e év@%'@ﬁ&% Wérméﬂf%

mmol) The solution was al to warm to 2t overnight ( 1
aliquotf AL HAREN il TL€ ?Lof AR LA indicated that react|on
was completd. It Wé’sardiluted with CH2CI2 (10 mL) and the organic layer

wgs washed with “No'i%l"éssg) [ﬂk)n §@%§t?9 ene%l %%ﬁag!\g %)(4-

and NacCl (50 10 mL). The organic layer was |e over

and colCBATYSHELP IS aBtAY % Ceianiks &3 P1ms. mgyﬂqih@éiﬁﬁ&méd@@ﬂ \%&F (2

purifiedby eelumizChrenatogsaphinosilita 6.lLR30-400: MESR sBHANK 0°C for 10
startin i O exane a nding with.1:1 E c-hexane to

afford %%FA%%’@EE rr@?wﬂ g?&eyme lﬁ perla}ﬁ] IZ NiE aé?ﬁ Tjgle reaction was
chloroﬁﬂawﬁ%ﬁ%&%@a frofdiniie sidipaIfonisH: cﬁ@ﬁ@ﬂe(mvmgemv@d/@)vdl@enc

Mass SQGC(H’U%] G‘BE@D \‘3@34&4& Hﬁ]emhrgﬁflﬁ defos GL2RE TGIN204SZend.

1.62 FLZ%) s ov’a!_| > g und: E 37d62 H, 511)36 Nd 7311
61“5 ém ﬁ_g fg)aCl in vacuo the' residue ‘was subjected to column

Exampl oro-N-
1-(hydroxymTeRB gAY R ATetipion Al @fe rarsMECHEAHREL BIND) to give 303 mg (86

%) of the desired product,
The following compounds (Examples 199-202B, Table 19) wers prepared
20 using (S)-2-(5-Cl-thiophenesylfonamido)-2-(4-hydroxycylohexyl)-N,0-acetonide
(fromi Example 199, part 1) with iodomethane, 1-bromopropane, aliyl bromide, benzyl
bromude, 2-picolyl chi‘oride hydrochloride and 3-picolyl chlonde hydrochlonde as
outlined in Exampie 199,

OH OH

£ o
OH s Wt

N &7 -
N - N g
0 o 5 s HO
25 0 C!’Q )V CIQ )\'0 et )
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30 OH Oci 20 A. 2-Chlorofuran. 1.6 M nBuLi (15.37 g, 150 mL, 0.24
mol) was added dropwise over 10 min at 25C to a solution of furan . (13.6
g, 0.20 mol) in dry diethyl ether (200 mL). When the dropwise
addition.was completed, the reaction mixture was cooled to 61 -70C. At
this temperature a solution of hexachloroethane (49.8g, 0.21 mol) was
added over 10 min and the temperature was not allowed to rise above
-55C. The reaction mixture was kept at -70C for 3 h. The reaction mixture
was then warmedtg, 25¢q RydEohagd Wit desMaheland @guiralizrg with
2.5 N hydrochloric acid. The 5 phases were separated and the water
phase extracted twice with diethykether (ID0 mL). The combirjed diethyl

- ether phases were washed once with a so|Utiemnefe N@HCO3 (50 mL) and
once with water (50 m _}O d %ﬁf‘&ﬁ over MgS&41 (Fhe)diethylirether was
distilled off through a ftacti ' umn phekthgeprdduct was| collected
at 78 to 790C to obtai %ﬂfﬁﬁﬂggﬁ% as a%‘%ﬂ%ﬂ@%%ip@m 97.6 %).
'H-NMR 10 (DMSO-d6| 400Mk#k8 7.34 (d, H¥) 1.H); 8.21 (d, 1H).
B. 5-Chlorofuran-2-sultenyl-chlerie e ¥e1(40.53q,
0.1947 mol) was added forijomatises (cautiphy, J0a _i%}1 |OMELDS min at 25 C
to chlorosulfonic acid (p6:8g-32-4-mt; 0.4“%@“ agg theresulting
solution was stirred at 28Qifoly1Gittids :ﬂ?ﬁéntggg%fﬁf%%ﬁ%ﬁ] (0.0 g,
0.1947 mol) was added T one portion and e JasAtngsdark stispension

was heated to 55C for| FOPIERjehiRty Whith imedoaming mseaitret and
subsided. The reaction mixture was then poured onto ice and the

resulting suspension was extracted Wghagl—&%%% (250 mL). The organic

was filtered through a pad of celite, washed with~ brine (70 mL) and dried
oveP MgSOUATH <bVaAT s tdniovat HvAcb s rsv il ppne-2-sulfonamide.
S-chlorofuran-2-sulfonyl chloude as a black oil (14.1 g, 36.02 %). 'H-NMR
(DMSO- d6, 400MHz) 5 7.05 (d, 1H):; 6.35 (d,.l H). C. 5-Chloro-N-[(1
S,2S)-1-(hydroxymethyl)-2-methylbutyl]-2- furansulfonamide.,
5-Chlorofuran-2-sulfonyl chloride (3.376g, 16.79%mol) was added

A. N-{1 -Boc~4—(Carboxylic acid)piperidm-4-yl]-5-Ichlorothiophene-
sulfonamide

10 Triethylamine (2.28 mL, 1.66g, 16.45 mmol) was added to a slurry of
1-Boc-4- aminepiperidine-4-carboxylic acid (2.68g,'i0.973 mmele) in ‘
acetonitrile:water (1:1) (40 mL) at 25°C. The siurry 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, S-chlorothiophene-2-sulphonyl

15  chioride (2.62¢g, 12.07 mmo!) 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,Cly:CH;OH) indicated that reaction was about 90%
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25 dropwise (5 min) as a solution in CHZCI2 (10 mL) to a OC solution of
L-isoleucinol (1.5g, 12.92 mmol) in CH2CI2 (15 mL) and triethylamine
(2.69 mL, 19.38 mmol). The solution was allowed to warm to 25C
overnight (19 h). An aliquot was taken and TLC (1:1 EtOAc-hexane)
indicated that reaction was complete. It was diluted with CH2CI2 (100
mL) and the organic layer was washed with IN HCI (2x50 mL), 30
saturated aqueous NaCl (50 mL). The organic layer was dried over

M9SO4fiered ,reamwagqm@@@ 1 QRtain arcide Bhack O B89 8)-mLy and

The crude b colu n chrom raphy, silica gel 230
(0,400 Ho dhaat! Sliiht Wl e EPHORE Kovahe DR =

1:1 Etd)h@@lhléx»aﬁedt@(éﬁmfd\&&ﬁhom\\ﬁc[(mz&aemrated to a yellow oil (2.1g). The
(hydfowmgtm&@mmﬁ%drQHB’Uy?cJWrﬁﬁ'EHJBW! g%{f}E‘a @‘Qﬁ%ﬁ@%o mesh,
Wthe sollld (0 98. Wf{%%@ elctrum ( E o
calc'd for i Qi ladenqing i’ﬁh Y rMB %C 210
H, 5,65tuNish, Tﬂﬁi-@@xémptlbozﬂﬁt Né{l}l@%%%ﬂﬂ-ﬁ ¢h§pdvdxwhethyk)smfonamide

hexyl]-5:chigies %&B@HB@%%%H" Phamiden HHLQ %Qz% (EAS: 38 A
(4R)-4-Senzyl-3- [(E)% teno I] -1,3-oxazolidin-2-one_ Triethylamine

(6.85g, 49.15thmol &n A Wéiéé?&*ﬁt%ﬂ?&%?a@dﬂé VR SR s L)

were added dropW|se fin) to a -78 C solution of 2- -heptenoic acid (6 g,

46.51 mmole) in THE(B0.pLiTA Shupywas Siredal 186 196 SiBaropuis

and then reeglaced with a OC cooling %}/stem It was stirred at this

temper&tdre P #.%5 R aepiarteNabe og-ddrsibridic acidpiperidin-4-yl-5-
R-(+)-4ebenayidiexazobdibonei(8 2927, q, #6u8iloiMmol)\vasceoleddtorit8C(1 5

and nBHJt}(gfﬁ'\{]ea%@o% @H@HQW&%@QQ@Q %%@%’déeo Ve, hjf()ajmlme;!- t;'fgs quenched

colorless solution was stirred at this température for 45 min an
transferfe8%HA Catimidtod Fr8caseiaHoN @fwéﬁbﬁﬁﬂﬁé%m&wgmw the
‘was Warmle@ﬁ@:l%@v&vﬁﬁmghﬁ(&gtm Anraliquotwwas daken anHJIL Cald dnd

EtOAC' f& indicated th ‘rerreé‘%' g‘?e?%ﬁ? tWaaS &OQA%QnErated to
0] @ and e reaction was uenc tlon o
diluted Withetfyhdeetdas @00 ﬁﬁ_)%mde product was punﬁed by column

chromatography, silica gel 230-400 mesh, eluent: starting with 1:3 EtOAc-hexane and

20 ending with 1:1 EtOAc-hexane to afford N-[1-Boc-4-(hydroxymethy!)piperidin-4-yl}-
S-chlorothiophene-2-sulfonampide as a colorless oil (0.79g, 68.2%). Mass Spectrum
{(-ESI), 409 (M-H)". |

C. N-[4-(Hydroxymethyl)piperidin-4-yl]-5-chiorothiophene-2-sulfonamide
HCI Salt -~
25

4N HCl (3mL) was added to a stirred solution of N-{1-Boc-4- _

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

30 thereaction was complete. The solvent was reduced to ~2-3 mL, diluted with diethyl
ether (¢ 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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the organic layer was separated. The organic layer was dried over
MgSO4, 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 63 hexane to obtain
(4R)-4-benzyl-3-[(E)-2-heptenoyl]-1,3-oxazolidin-2-one as a colorless oil
(12.1g, 92.80 %). Mass Spectrum (-ESI): 288 (M-H)-. B..
(4R)-4-Benzyl-3-[(2R)-2-bromo-3-butylheptanoyl]-1,3-oxazolidin-2- 5 one
A slurry of coppeg hromider. d) dimeihulauliilecomplex (5.8l ginidfho6r2-
mmol) in THE (6Q,mk}and dimethyl sulfide (30 mL) as a co-solvent was

+ cooled to -40C and nbutyl magnesium ehiafde (25 k4293 AVTohwas -

added 10 dropwise min‘and'stirred for 20 min while warming t)o. din-
_15C. Fhietistaik@iafy (Was e dIealic 40T iR @fRY14-Hu roxymetyljpipendin
zyls3-[(F) 12 heptenayil-da-oxazofidian20ne (&g 0. 20 86 sirmoltnels @ddbiiand

d [ 10 lution in.TI-IF . T :
e R T S s e

41.61 rovAciEiALod0dan BisHoHiense'ts BediHC TBE RO AT BPME ISR et
ﬁ5 Sr|1ur@éad{iw%au@ma@z&ozww@]t@&:\\aﬂmﬁ%$uiore¢1@hamadnymmw>@r was
. The reactjon ed.with a 1.1 soluti t Ammes
carboné‘f%g?her#dvﬁgﬁilﬁp%oin%;%ﬂ% BASEEHR, aag’{kcz% ;drf/@tt)l%e%)ame | P[@O.
gré@nishih Bleerdaprdeipitags forrdede (iGRbIddy riwad frarayrerddo obtan a
mother Jigyokyas diliecndth pthylacetate (La0amb) @ndifhenesganiopag,

dried overMgS0O4, filtered conce_ntrateq ta ohtain (4R)-4-benzy| Qd' th1:1
o) e BT AR SRS AL ek Bl g v

semi-sdiid) Agtesn)«(8 40gr08: 1594 yMiads Spoctatim HEST U8 R2H)-.
C. (4R)ZrlZRa2rAzidns3rninertanowl-dbenaydil &oxaz olidingR- one

Tetraniethylguanidine azide (TMGA) {5.3989,.37.7Q mmol) d ,
Ak ST SRR ISR Bh o ko108 Loy T PO

butylheptarvoyd]-f1, 3-oxadplidin-Zwome: (@.09 69, 42 hiidl), ih*acetonitrile (50
mL). The reaction was stirred for 4 days. An aliquot was taken and TLC

(1:4 EtOAc-hexane) indicated that reaction was complete. The solvent

was removed in vacuo. The resultingadaelsiseni-solid was dissolved in
CH2CI2 (200 mL) and quenched with IN 30 HCI (30 mL). The organic .
layer wasSeFieidrovir MBSO - fivaresdymat dorcesthaiay v Aeuangyidpamide:
(4R)-3-[(2S)-2-azido-3-butylheptanoyl]-4-benryl-1,3-oxazolidin-2-

.\"\\\

20

A 2-Chlorofuran.
1.6 M nBuLi {15.37 g, 150 mL, 0.24 mo}) 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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one as a crude yellow oil (3.61 g, 99.1 %). Mass Spectrum (-ESI): 385
(M-H)-. 64 D. (25)-2-Amino-3-butyl-I-heptanol. To a slurry of LAH (1.219g,
32.13 mmol) in THE (60 mL) was added
(4R)-3-[(2S)-2-azido-3-butylheptanoyll-4-benzyl-1,3-oxazolidin-2-one

(3.69, 9.37 mmol) dropwise at OC over 20 min. The reaction was heated

to 36C for 18 h. The 5 reaction slurry (brown) was cooled to OC and the
reaction was quenched with H20 (15 mL) and washed with IN NaOH (30
mL) and 2041 Sisteiewasdetsstinfor & hedoabiaihan oftWhite:SIWEY; was
The slugaydvasfilierad andibe.mether liquaor further dried over _,
MgSO4, filtered, and co pentrate%u?f{\l/%%ﬁa% ?\gl%%?é?{ﬁd %ns,e ago-ve T55°C. The
(28)-2-amino-3-butyl 1hEPtahol a5 Aerfied Yerrad on 1ix03g, 78 (rE9p)prmed to
M:[.?S @p@cMﬂ%@ﬁ»ﬁﬂ&@ wswmﬁi?{a&aﬁlzed with 'ﬁ’s Nhhydrochllforic acic(ij. The
NS (IS pt2rBaryds Qxymet -5-chloro-2- thiophenesulfonamide.
15 5-Crk(lé3)r§g%io hgne-Zi%}%o%l %%%%r%‘gs ?2‘“‘."5&35,‘6&?*56@&%6‘m&é{bﬂaéaoo
dropwise’( .ﬁ?@é%@dﬂ?ﬁ% SREMDER (20 mitspes anoCvediutiottin of
(4R)-3 KIS P2 (Aritlo- 3B utytheptanayl:- Goangyhh 3eezidinene £2in

10.14 mebhanditig iy aming %rle.mL .21 mmol). The solution was
allowed to warm to 25C overniﬁgt %?Lé

.15
PR T BNGUSTARS PARGR G Gqllected at
(1:1 EORCA S tfcsiaRutpes resritidrivedd TotrmIetes WENMR
dilutedmitdOCH 2CEMBRDaM I3uand the erganic Igy;eg'z\{vt'a?s Yygshed with IN
HCI (2x.50 L) angl_é%téjraﬁed 532qu?us NaCl (50 mL). The organic layer
was dried ovér MgSO4 Ttered - aid ¥BhEaRtced to obtain a crude oil

(2.98 g). The crudé’fm@bgmswastmﬁﬁeu by colmnoehrasnategEaphys Silisawise

gel 2302400, mashsSluentssiarting wigh J.; nexaneand endjn -
oo 1:2a§;[030\q_|-he>§(1§|e L ‘furﬁ%gvmo]'cﬁlgggﬁﬁmc auxg%s%%g,eﬁ.zl UQL, 0.487
- u y

N-[(iS)-2 Uty RIS PR Hass s ties - Zothbptrerisalfonkimioiran
a8, an@depRdgs hith 80lidd0:630gnd 6 0i00h M ass 2Ree WMk GERNsion was
366 (M4 1898l Galg @ fala Figa NGl 03 92: G, 48.96; B, r.12, N
3.81. Found: C, 49.08, H, 6.85,3\1? 3.82‘._5”85’&’?5}%8 isa and ssced he
N-[(1§?§%’)%.%VH?%§(%WQ?[?H&H9] Bai heuransofonanTidenr wextracted
HN with CH,Cl, (250 mL). The organic was filtered through a pad of celite, washed with
brine (70 mL) and dried over MgSO,. The solvent was removed in vacuo to provide
20 S-chlorofuran-2-sulfonyl chlogide as a black oif (14.1g, 36.02 %). "H-NMR (DMSO-
dg, 400MHz) § 7.05 (d, 1H); 6.35 (d, 1 H),

C. 5-Chloro-N-[(15,28)-1 ~(hydroxymethyl)-2-methylbutyi]-2-
furansulfonamide.

5-Chlorofuran-2-sulfonyl chloride {3.376g, 16.79 mmol) was added
25 dropwise (S,min) as a‘solutionlin CH,Cl, (10 mL) to a 0° C solution of Leisoleucinol
(1.5g,12.92 mmol) in CHyCly (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:Cl; (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, sifica gel 230 to 400 mest, eluent: starting with 1:4
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I SAO OH \O A. 2-Furansulfonyl chloride 5 Phosphorus pentachloride
(15.29q, 73.44 mmol) was added portionwise (caution, foaming) over 5
min at OC to chlorosulfonic acid (21.39g, 183.6 mmol) and the resulting
solution was stirred at OC for 10 min. Then, furan (5.0 g, 73.44 mmol) was
added in one portion and the resulting dark suspension was stirred at 0C
for 15 min during which time foaming occurred and subsided. The 10
reaction mixture was then poured onto ice and the resulting suspension

was e@(@ﬁ@ﬁd%@a@d‘@&%ﬁ%ﬁpzm '@voﬂ&%@(&?&'&a%?&r@§tc‘ﬂt%§ofkﬁﬁlf?si 2§-1-

through a pad ofcelite, washed with brine and dried over MgSO4

solveriHAS FERREVBE T HHERG R BT RS ST CHIBRIa Lol
black ¢il{2.0)25.729806) MekNpHRI(DMFORA B8 § 400MH 21517 Zhidd Ttd); 6.38
(0, McO0A A 5,8 IS5 28 by 2l 2amainy
tyl] -2-fu ran sufonarni de” 2 ‘Furansulfonyl chloride (1.01g, 8.69 mmol) was
added dropwise (5 min) as a solution in CH2CI2 (5 mL) to a 0 C'solution
of L-isoleucinol (0.909 g, 7.83 mmol) in CHzClz (20 mL) and triethylamine
(2.42 mL, 17.38 mmol). The solutiongyyas,aliey¢ed to warm to 25C
overnight (19 h). An aliquot was taken and TLC (1:1 20 EtOAc-hexane)
indicated tHafygation iy tonpletéylthaeagdilabéd wvth@HRGIZ TO0Amide .
mL) and the organic layer was washed with IN HCI (2x50 mL) and
saturated aqueous NaCl (50 mL). The organic layer was dried over
MgSO4, 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 EtQAc-hexane and 66 ending
with 1:2 EtOAc-hexane to furnish N-[(1S,2S)¥L-(hydroxymethyl)-2-
methylbutyl]-2-furansulfonamide as an amorphous white solid (0.155g,
72.12 %). Mass Spectrum (-ESI): 246 (M- Hé@. al. Calc'd for
C10H17CIiN0O4S: C, 48.57; H, 6.93; ﬁvyﬁ?ﬁ"@ound C, 48.72; H, 6.78; N,

X

5,39. Example 207 N-[(1S,2S)-1-(Hy ymethyl)-2-methylbu tyl]-5-io
do-2-thiophenesul fonamide HN | o ' '

16 A. (4R)-4-Benzyl-3-{{£)-2-heptenoyl]-1,3-oxazolidin-2-one
Triethylamine (6.85g, 49.15 mmo!) and trimethyl acetyl chloride {(6.05

mL, 49.15 mmol) were gdded dropwise (5 min) to a ~78° C solution of 2-heptenoic
acid té g, 46.81 mmeole) in THF (80 mL). The sturry was stirred at -=78°C for 5 min
and then replaced with a 0°C cooling system. It was stirred at this temperature for 1 h.

15 In a separate flask, a solution of R-(+)-4-benzyl-2-oxazolidinone (8.295 g, 46.81
mmol) was cooled to -78°C and nBuLi (1.6M, 46.8 mmol) was added dropwise over
10 min. The colorless solution was stirred at this temperature for 45 min and
transferred via cannula to a -78°C solution of the ester. The yell‘owirsh slurry was
warmed to 25°C ovemight (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,O (20 mL). It was diluted with ethyl acetate (200 mL) and
the organic layer was separated. The organic layer was dried over MgSOQs, filtered,
and concentrated to obtain a crude yellow oil (13.69 g). The crude product was

purified by column chromatography, silica get 230 to 400 mesh, eluent: }:4 EtOAc-
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Sao OH S A. 5-Bromo-N-[(1 S,2S)-1-(hydroxymethyl)-2-methylbutyl]-2-
10 thiophenesutfonamide. 5-Bromothiophene-2-sulfonyl chloride (5.0 g,
19.11 mmol) was added dropwise (5 min) as a solution in CH2CI2 (10
mL) to a 0 C solution of L-isoleucinol (2.10gg, 18.16 mmol) in CH2CI2
(15 mL) and triethylamine (3.77 mL, 27.24 mmol). The solution was
allowed to warm to 25C overnight (19 h). An aliquot was taken and 15
TLC (1:1 EtOAc-hexane) indicated that reaction was complete. It was

dil tuhte”cill &axmmgkﬁme @dydpridﬂr(zl,@@-[g@zaﬁ@ m@h@r%ﬁdllgbm{i&w%%x@éf&e_d
wi X rated aqueous Na mL). The organic
layer wcgc,g r% g) é?k}%ga%%ggi%ﬁtergﬁ' ,gafgﬁ&“éfgh{igﬁ@é%é ®'3btain a cgr]ude

off-yellow solid (5.2 g). The crude product was purified by column
chromatography, siffta-Geb 30406 fMekhroatodntunthstéating] withokatolidin-2-
EtOAc-hexane and®fiding with 1:1 EtOAc-hexane to furnish 5-
bromo-N-[(lS,ZS)-]}((stf droxymethyl)-2-methylbutyl]-2-thiophenesutfort _
amid e as an amorphc%gvc\)/ ite %eéﬁc%o(&%g(ﬁ%fﬂ % g%§°§ﬂf§%“tr§ﬂ3 28,
(-ESI): HBVERY.) 67BF e S )28)-dimethyl sulfide (30 mL) as a co-solvent was

-(HydraxsyraetbyePeraethy sy B EbbutAsianeyhs 2xithi opbenasitl ot ded
arirbidgrg)iggri 0u.%tin. 9.28 mL r18 2 mmol) and tetrakisgripheriy

|
phosphing)paliadium { .ﬂ%%ﬁg,oé. 1% Privon \EPa s daed s a L ibiksh sury
of 5-brofosInd [¢1S P radkifdrd Xyametiiy [ 2-Prlethighoutyd]; 2-ox azolidin-2-one (6g,
thiophenesionanide, ¢ 204234 MBeD in L4 dioxana (42kd ds: ~s0°C

brown solution was hﬁated to reflux gvernight (19h). An aliquot was taken
and TLC I T EtOARAEREHE) YR B SCtivat sBRATOH WaB  damiprel Mt
slurry Wasaherf filié rooh alihov theddedventiseniame d it actiddeditiaibathe black

crude yallowioll42:4 &ed heuciids produstwas; purified by Golumn 1 e
chromato%’r,aphy, 10 silica gel 230-400 mesh, eluent: 1:2 EtOAc-hexane

to furnisi 9['(1@5,ﬁgsgih&%/ﬁ%%ewymg%ﬁﬁmwmo.nium carbonate and 0.5
-5-(tribdtylstannylp2uthigpiiene silfongraideas eeyatonoaik (8. 88giplidt9 formed

%). MagsSRReY UM, {:ERL- 555 M) vas di b eth
N-,[(ls?gs -1-(H?/rdroxﬁmeth@l%-%ot%ﬁﬁt{}y AR dosd ph ethyl acetate (150 mL)

thi ophégﬁ §lﬂﬁf6fﬁgﬁﬁd@51ddlgd§dﬁjﬁ\6ﬁ%§ 4|, filtered, concentrated to obtain (4R)-4-benzyl-
ofN-[(1S{28)r2-(hyseoxsugthataromet byl -frivbd stanmdsemi-solid
2-thiophene sifenamide (3,399, 4.633 mma,in methanel (4 mL)
C. (4R)-3-[(25)-2-Azido-3-butylheptanoyl}-4-benzyl-1,3-oxazolidin-2-
one
Tetramethylguanidine azide (TMGA) (5.398g, 37.70 mmol) was added
25 dropwise (5 min) to a 25° C solution of (4R)-4-benzyl-3-[(2R)-2-bromo-3-
butylheptanoyi]—l,3-oxazpiidin~2.~one (4.0g, 9.42 mmol) in acetenitrile (50 mL). The
reaction was stirred for 4 days. An aliquot was téken'and TLC (1:4 EtOAc-hexane)
indicated that reaction was complete. The solvent was removed in vacuo. The
resulting black semi-solid was dissolved in CH,Cly (200 mL) and quenched with 1N
30 HCI (30 mL). The organic layer was dried over MgSQy, filtered, and concentrated in
vacuo to obtain (4R)-3-[(28)-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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was added sequentially sodium acetate (0.104g, 1.27 mmol), sodium

iodide (0.190g, 20 1.27 mmol in H20) and Chloramine T trihydrate (0.364,
1.27 mmol in methanol (0.5 mL)). The light-yellow solution turned red to
orange upon addition of Chloramine T. The reacted was stirred.at 251C

for 2h and then quenched by addition of 1 M sodium bisulfate (10 mL).

After addition of H20 (10 mL), the aqueous layer was washed with diethyl
ether (3 x 50 mL). The organic layer was dried over MgSO4, filtered, 25
concentrated-to obtain a lj llow 0il (0.210g). The crude product was
purified by E?PLC gﬁ%&%@?&?ﬁ%if#é‘é\?pr%{’é’,gl.o mL/min; eluent, 6%
MTBE in CHZClZ)E@ afgipaisAl LAH (1.219g, 3213 mmol) in THF (60 mL) was added

tl\rll-_[(ISh @S)vifli(dzwm%m@mw)yﬁyéﬁ@mylbwhtwn%iqlédﬁ%aiz%zédin-éz..one (3.6g,9.37

s & B T T ar At ESio foP i PN LD Bl e
EtOACES0 ¢ Br B wnpyansogigitofotak Bs 8p2Rnad@eniied it H0
68 Exampie. 288 washed with IN NaOH (30 mL) and H,O (15 mL). It was let stir for 2 h
SIS 2Ll gomely) Zimeiibu 2 inophenesdiona
N-{(1Sios)orerR et O it/ e-raeatnyibigt k-5 (rineohidst ) a3 -butyl-

thiophemesulfenamide Hexameshyldisin (5:0559, Jr@a‘@ﬁg%mﬂﬂr?@@sn: 188
te aki gjﬂ?enyl phosphine)palladium (0) (0.7133g, 0.617 mmol) were
added'to a solution of5-bromo-
N-[(1S,2S)-1-(hydroxymethyl)-2-methylbutyl]-2- thiophenesulfonamide

(prepared asg10 in Exampiesl89.1 BRI AL @ gl 007 SmelLin.

1,4-dioxane (70 mliobhenbrownagridtion was heated to reflux overnight
(19h). An aliquot was taken and TLC (1:1 EtOAc-hexane) indicated that
réaction was compfetéTheisilmeyewas! fen dilteied(andg the Satvent) was added

removed inMaesiity phiaikasTureeliqweallPd QT he aride predust ) .

was purified by column _chromatoqr?ghy, silica gel 230-400 mesh, eluent:

1:2 Etgﬁ@—ﬁ%&%%awyl}-mbenzy -oxazelidin-one (1.9 g, 10.14 mmol) and
obtainM«fifySy28) 12(hy droxyimeathyhle2-rmehy] bedy -5 @nisne thylstamnyd)2 5°C
2 thophensaniiernaAmidags. Al pIL (3 16 [0 58 Mass Sagiiun
! A £ ' 8% that
(-ESI): 425,%%)-. Anal. g\zlc'd for CLIHLZNIOASE ¢ 580 BB s
32.%9. FAGHEH @ffz%%qgmiete. It was diluted with CH,Cl; (100 mL) and the organic layer
was washed with 1N HC! (2350 mL) and saturated aqueous NaCi (50 mL). The
organic layer was dried over MgSQ;, filtered, and concentrated to obtain a crude oil
(2.98 g). The crude product was purified by column chromatography, silica gel 230-
400 mesh, eluent: starting with 1:3 EtOAc-hexane and ending with 1:2 EtOAc-hexane
25 to fumish N-[(18)-2-butyl-I-{hydroxymethyl)hexyl]-5-chloro-2- ,
thio;ahenesulfonamidé as an amorphous white solid (0.630g, 16.9%). Mass Spectﬂﬁm
(-ESI): 366 (M-H)". Anal. Calc’d for Cys Has N Cl O3 S3: C, 48.96;
H,7.12; N, 3.81. Found: C, 45.08, H, 6.83, N, 3.82.
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H, 5.81; N, 3.21. B. 5-Fluoro-N-[(1
S,2S)-1-(hydroxymethyl)-2-methylbutyl]-2- 20 thiophenesulfonamide. A
solution of N-[(1S,2S)-1-(hydroxymethyl)-2-methylbutyl]-5- '
(trimethylstannyl)-2-thiophene sulfonamide (1.0g, 2.34 mmol) in dry
acetonitrile (20 mL) was stirred under nitrogen at 25C. Selectfluor
(0.850g, 2.40 mL) 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 EtOAc-hexane) indicated that reaction was not
complete. Mainly, starting material Wgé‘%?é’é“e%ﬂ.GThe reaction was 69
heated to 80&; Anali en TLC.(1:1 EtOA¢-hexane)
indicated th§ Egg%%jn@vr&a@@gﬁpﬁeﬁ?ﬁzéms%JQr\Fybbxv@ ‘f%iélrf Wt%@gﬁﬁ%dﬁ‘le
solvent removed in vacuo to obtain a crude yellow oil (0.6g). The crude
product was purified by column chromatography, s\LLica gel 230-400 mesh,
eluent: 1:2 EtOAc-hexane to obtain 55 n
fluoro-N-[(15,25)-1-(hydroxymethyl)-2-methyl-
butyl]-2-thiophenesulfonamide as an amorph’f?us white solid (0.102g,
15.49 %). Mass Spectrum (-ESI): 280 (M-H)-.s)ger%logalc'd for
CroH16NFO4S2: C, 42.69; H, 5.73; N, 498/Found: C, 42.47; H, 5.74; N,
4.87. 10 Example 209 N\ 0
4-[1-(5-Chloro-thiophene-2-sulfonylamino)-2-hydroxy-ethyl]-piperidine-I-
carboxylic acid tert-butyl ester OYO'I\ N 0120 'N OH H c, S A. t-Butyl
4-((1S)=1-{[(9H-flu -9-ylmethoxy)carbonyllamino}-2- 15

hydroxyethyl pipergﬁrﬂ%ﬁ%&ﬁ%@g 0 a solution of cyanuric chloride
(1.24 g, 7.80 rnmol Pir DHME:{4enwchlonds(asideg Rmetnibmaeephaling
(0.79 gaokefdhmme lodfoa Minuhiic. Ay Ghlplaie frmed ANd 0 is pixiyes.

4-[carb é(9H-flx/or§n -920 | _ _ \ _
yImethgg(%\‘,/céan"g TafirOR TR P s T S Syve Hemivefbputfran (5.0

. ester (3;75.4‘4 mmol} was added in one portion and the resulting dark suspension was

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

10 reaction mixture was then poured onto ice and the resulting suspension was extracted
with CHzCl (150 mL). The organic extract was filtered through a pad of celite,
washed with brine and dried over MgSO,. The solvent was removed in vacuo to
provide 2-furansulfonyl chloride as a black oil (1 01g, 7.9 %). 'H-NMR (DMSO-ds,
400MHz) 8 7.4 (d, 1H); 6.38 (d, 1H); 6.35 (d, 1 H).

15 B. N-[(18,28)-1-(Hydroxymethy!)-2-methylbutyl}-2-furansulfonamide

2-Furansulfonyl] chloride (1.01g, 8.69 mmol) was added dropwise (5
min) as a solution in CH;Cl; (5 mL) to a 0° C solution of L-isoleucinol (G.QDQ g, 7.83
mmol) in CH;Cl; {20 mL) and triethylamine (2.42 mL, 17.38 mmol). The solution
was allowed to warm to 25°C overnight (19 h). An aliquot was taken and TLC {1:1
20 EtOAc-hexane) indicated that reaction was complete. It was diluted with CH,Cl, (100
mL) and the organic layer was washed with 1N HCI (2x50 mL) and saturated aqueous
NaCl (50 mL). The organic layer v;'as dried over MgS80Qy, 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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g, 7.80 mmol) was added as a solution dissolved in DME (20 mL). After 5
in, the mixture was filtered and the liquid filtrate was cooled in an ice bath
to OC and NaBH4 (0.44 g, 1 1.63 mmol) previously dissolved in H20 (15
mL) was added by pipet. The reaction mixture was stirred for an
additional 20 min at OC. Diethyl ether 25 (100 mL) was added followed by
acidification using IN HCI solution. The organic phase was then
separated and washed with a 10% solution of Na2CO3 followed by 70

brine agdithen;grieg %AMQ%Q@&MM ?('&‘§' ﬁyalpgﬁuew ced @

crude glass  that was flash chromatographed using ethyl acétate-hexane,
11 e BRIGHE RS QU CHBLR B BGHCP S5 s 00 7 5697 11
(+ESI) B6%. Sr(MreH] ) E382225 QEGH). SAB t@BlitA for CyoH 5CINO,S: C, 48.57; H,
4-[(1S)-AamingG- géhﬂrwghyé]ﬁ %gqgj% Qoaylate To tert-butyl ‘
4-((15)-1-{[(9H-fluoren-9-yImethoxy)carbonylJamino}-
2-hyydroxyethyl)piperdine-I-carboxylate (0.95 g, 2.03 mmol) was added 20
% piperidine in dimethylformamide (20 mL) all at once. The reaction was
stirred overnight at 25C. The dimethyifq igle was evaporated off and
the crude residue 10 was subjected to flash chromatography using
methyleNd(¢Slafide-{Hethanpls emmaniuth itpdrgxider 855 deassellte@ninide
This yielded the amine product as an oil that crystallized upon standing
(0.392 g, 80%). MS (+ESI) 245.2 ([M+H]}); 189.2; 150.2. C.
4-[1-(5-Chloro-thiophene-2-sulfonylamina)-2-fydroxy-ethyl]- 15
piperidine-I-carboxylic acid tert-butyl ester Tp a stirred mixture of tert-butyl
4-[(1 S)-1-amino-2-hydroxyethyl]-1- pipefidifiecarboxylate (0.107 g, 0.44
mmol), triethylamine (0.046 g, 0.46 mmo@;ﬁdO methylene chloride (5 mL)
cooled to 0C, was added 5-chlorothj ey 2- sulfonyl 20 chloride (0.095
g, 0.44 mmol) as a solution dissolvgd in 2 mL methylene chloride,

dropwise by pipet. After 15-Turin, th&'ice bath was removed and the
reaction allowed to attain 25C and stir overnight, The reaction was
guenched by pouring it into saturated sodium bicarbonate solution (25

mL) and additional methylene chloride (15 mL). The organic phase was
separated and washedrseqiénfisdysivitiihid it s atuitianm2h 20 beine

and dried over MgSO«4ritresolyanicifghase was filtered and evaporated to
produce a crude oil $hatyvreflashchramaiagaphed wsing syl mmol) was added

acetate hexane, 1-1 as eluent. ThIS roduced the title compound as a
solid (0 i v eggc;n %éa@_o LI-_Q&!I])IH 2(3 2 (10 mL) to a 0° C solution of L-isoleucinol

(2.108g, 18. E6 mmol) in CHaCl; (15 mL) and triethylamine (3.77 mL, 27.24 mnvol).
The solution was allowed to warm to 25°C ovemight (19 h). Ah aliquot was taken and

15 TLC (1:1 EtOAc-hexane) indicated that reaction was complete. It was diluted in
~methyiene chloride (100 mL) and the organic layer was washed with 1IN HCI (2x50

mL) and saturated aqueous NaCl (50 mL). The organic layer was dried over MgSO.@;.,
filtered, and concentrated to obtain 2 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 EtQOAc-hexane to furnish 5-
bromo-N-[(15,28)-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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442.18 ([IM+NFLA4]Y); 386.08; 357.01; 325.07; 307,01; 285.06. Anal. Calc'd
for C16H25CIN205S2: C, 45.22; H, 5.93; N, 6.59; Found: C, 45.31; H,
5.87; N, 6.44. 30 71 Example 210 N-[(1S,2S)-1-(Hyd roxym
ethyl)-2-methylbu tyl[ thiophene-2-sulfonamide CH HN % 5 To a solution
of 2-thiophenesulfonyl chloride (1 g, 5.48 mmol) in CH2CI2 (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 25C for 24 h. The solvent

was removed Fand the[Gif@s! dissolvechihEIQAE(LABIAL)s - ThBusolutHen)-2-
was washed with watetp{Zngstidonanide brine (1 x 100 mL), and dried

overNa2SO4. The desiracheuiienamige: (Mg 30284 MUME D i 5,.0:(9
min) wa '5‘3%&%}1% biy emi-prepar tive RP-HPLC using the conditions .
outlinedg?z)r exarg%alea%g]. @@r)np egzﬁ‘f [SRSTR Pbe-rﬁ?%@)‘-%ﬁﬁ)ﬂm‘m of 5-bromo-
roxys-|-(M@ﬁi@dnﬁlilsﬁi@wmlb}ﬁve&wﬁdmwmmmmmee&maﬁmde (4.25,12.34
SU|f0narﬁiQ6§ﬂ1’N},Ma{ic§aQﬁ49nﬁ)7% 2 oA g‘oﬁt?o%lwég 'ﬂe%ed to reflux overnight
(S)-2-(5-%j- h%%paenetsutfo_r;gmldo Zg o .
hydroxycyclohexyl- N 32 Eesniad (hs g ! F0Ambsstmedadisesnie mgrion was
part 1-3¥9PEHITIRs[BOymE) tversiitdde citd tesiuiiaa ofkREGG 51468 2503 tain a

mmol), shiea @eb® 4G1) B): ' 12.2.mmaD in r
CHZCI2,(30 r%f% Tﬁ%res%}lfitr?ge E}gggz%g?ﬁﬂgnﬁi?ﬁ&re%v%s szﬁfrer%”é%gé&mmg aphy,

overnigfit. FH8 ASEIP8 e diiRet Wit &tsd srac indredmhe shidwas
washed (ithouietbyteitemE@i SOy LY-anth e compinesh HrGaRIc eSS o

B D R e

residue was puritied by column chromatogra sing OAc/Hexane
as the

) C N-[(15,25)-1-(Hydroxymethy})-2-methytbutyl]-5-iodo-2-
15 thiophenesulfonamide
To a solution of N-[(18,28)-1-(hydroxymethyl)-2-methylbutyi]-5-
(tributylstannyl)-2-thiophene sulforiamide (0.35 g, 0.633 mmol) in methanol (4 mL)
was added sequenlially sodium acetate (0. 104g, 1.27 mmol), sodium iodide {0.190g,

20 1.27 mmol in H,0) and Chloramine T trihydrate (0.36g, 1.27 mmol in methano! (0.5
mL}). The light-yellow solution tumed red to orange upon addition of Chleramine T,
The .reacted was stirred at 25°C for 2h and then quenched by addition of 1M sodium
bisulfite (10 mL). After addition of Ho0 (16 ml), the aqueous {ayer was washed with
diethyl ether (3 x 50 mL). The organic iayer was dried over MgSQy, filtered,

25 concentrated 1o obtain a light yellow oil (0.210g). The crude product was purified by
HPLC (sil(25 x 0.46 cm}); flow rate, 1.0 mL/min; eluent, 6% MTRE in CHCly) to
furnish N-[(1S,25)-1-(hydroxymethyl)-2-methylbutyl}-5-iodo-2-
thiophenesulfonamide as a white amorphous solid (06.125g, 51.02 %). Mass
Spectrum (-ESI): 388 (M-H)". Anal. Calc’d for CyH,9NIQ,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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10 eluent to give the ketone as a white solid (4 g, 84%) (100% purity). B.
Part 2 To a solution of (S)-2-(5-Cl-thiophenesulfonamido)-2-(4-
cyclohexanone)-N,O-acetonide (340 mg, 0.9 mmol) in 1,2-dichloroethane
(6 mL) was added benzylamine (118 L, 1.08 mmol), sodium
triacetoxyborohydride (286 mg, 15 1.35 mmol), and acetic acid (52 L, 0.9
mmol). The reaction was stirred at 25C overnight whereupon the reaction
was quenched with aqueous NaHCO3 and extracted with diethyl ether
and evaporated. To the resulting reg@g&yg%gslowly added acetic acid
(10 mL of 80%) and the reaction was heated at 40 C for nine days. The .
 aceticS AR AL tdhovad drd it Redhlie ua el By kortiphentsulfonamide.
chromatography 20 (MeOHICH2CI2/0.5-1 % NH40H) to famish the
desired compound (254 mg, 66%) as a mixture qf diastereomers. The
following compounds (Examples 211-220, Tabig 20) were prepared using
(.S)-2-(5-Cl-thiophenesuIfonamido)-2-(4-cyc|g anone)-N,O-acetonide
(from Example 211, part 1) with benzyamine, methylamine, ethylamine,
propylamine, 25 allylamine, 3-(aminome E)i/cgid?ﬁie, morpholine,
4-(aminomethyl)pyridine, 2- (aminometfiyl)pyridine, and glycine ethyl ester
as outlined in Example 211. OHR OH p%)o 1. R-NH2 / Na (OAc)38H O
02.HOACOH S'N SNONOH oil Cl\ft /k\ CI\ 73 Table 20: (LCMS
Data': Molecular ion and retention time) R-NHZ Ex. 211 benzylamine
427.2 (M-H),20.62 min1 423 (Mo kD86 min. Fan2ddymetivlamine 3530-2-
 (MrH), 0.39 min 3%} d{MedidjodAGdanin

Hexamethylditin (5.055g, 15.43 mmol) and tetrakis(triphenyl
phosphine)paltadium (0) (0.7133g, 0.617 mmo!) were added to a solution of 5-bromo-
N-{(15,28)-1-(hydroxymethyl)-2-methylbutyl]-2- thiophenesulfonamida (prepared as

10 in Example 199, Part A) (3.5g, 10.27 mmol) in 1 4-dioxane (70 mL). The brown
solution was heated to reflux overnight {19h). An aliquot was taken and TLC (1:1
EtOAc-hexane) indicated that reaction was complete. The slurry was then filtered and
the solvent removed i1 vacuo to obtain a crude yellow 011 (2.1 g). The crude product
was purified by column chromatography, silica ge! 230-400 mesh, eluent: 1;2 EtOAc-

15  hexane to obtain N-[(15,25)-1 -(hydfox‘y’meﬁnyi)&-methylbutyI]—S~(trimethylstannyi)—
2-thiophenesulfon- amide as a yellow oil (3.1g, 70.8%). Mass Spectrum (-ESI). 425
(M-HY. Anal. Calc’d for CHiNIO,S:: €, 36.64; H, 5.91; N, 3.29. Found: C, 36.64;

H, 5.81; N, 3.21.
B S-Fluoro-N—[{iS,ZS)-1-{hydroxymethyl)-2-me§hylbuty1]42~
20 . thiophenesulfonamide '

A solution of N-[(1S,25)-1-(hydroxymethy!)-2-methyibutyl]-5-
(trimethyistanny!)-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 b 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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Example 213 ethylamine 365.2 (M-H), 0.47 min 365.2 (M-H), 0.53 min
Ex. 214 n-propylamine 379.2 (M-H), 0.55 min 379.2 (M-H), 0.59 min EX.
215 allylamine 376.9 (M-H), 0.42 min 376.9 (M-H), 0.47 min
3-(aminomethyl) Ex.216 pyridine 427.9 (M-H), 0.35 min 427.9 (M-H), 0.41
min Ex.217 morpholine 406.9 (M-H), 0.40 min 406.9 (M-H), 0.44 min
4-(aminomethyl) Ex. 218 pyridine 428.0 (M-H), 0,49 min 428,0 (M-H),
0.51 min 2-(aminomethyl) Ex. 219 428.0 (M-H), 0.36 min pyridine 428.0

(M-H) 1535 miBo T 280. olvcine.eiby ester 433-PdM:H)8,47,min. 423,0

(M_H)’&a?r]é rréin %)éagnglie 2214 Method 1 5a M.Il_%tSAc hexane) Tndicated

5-Chloro-N:|( J-2 &ty DY FmyIB ERRBh e dls et rahdinral enbremgved in

Cl 74 KB REHHIRropyhicidazoliifg- 2i-diene Sadismesyanite 6120 umn

9, 2448 emael)and Ziethyhubaaldehvde (19.9 15 510 achexane to obtain 5

5 ﬂuoro—N—[(lS,2S)-§—(hydroxymerhyi)-zwmethyk butyll-2-thiophenesulfonamide ag an

amorphous white solid (0.102g, 15.49 %). Mass Spectrum (-ESI): 280 (M-H)".
Anal. Cale’d for CypH gNFO4S,: C, 42.69,H, 5.73; N, 4,98 Found: C, 42.47; H, 5.74;
N, 4.87. ‘

10 Example 209

4-[1~(SnCh!oro-thiophene-Z—sulE'onylaminé)~2-hydroxy—ethyi]-piper‘idine—l-

carboxylic acid tert-butyl ester

O}/OK
N
O, ,/O
\ N
H
S

A, 1-Butyl 4—((18)?‘1 -{{(9H—ﬂuoren—9—ylmethoxy)carbony1]amino} -~
15 hydroxyethy!)piperdine-1-carboxylate

e

To a solution of cyanuric chloride (1.44 g, 7.80 mmol) in DME {40
mL} was added N-methy! morpholine (0.79 £. 7.80 mmol) at 25°C. A white
precipitate formed and to this mixture 4-[carboxy-(SH-fluoren-9-

20 yimethoxycarbonylamino)-methyl}-pi peridine-1-carboxylic acid tert«but*}l 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 2 10% solution of Na,CO; followed by
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mL, 81.3 mmol) were added to ammonium carbonate (25.4 g, 3253 mmol)

in H2O (300 mL). Ethanol (300 mL) was added and salts precipitated,

The reaction mixture 5 was heated to 90 C. After 1 h, the mixture became
homogeneous and was stirred at 90 C for 18 h. After cooling to 25C,

about 500 mL of solvent was removed in vacuo. Concentrated HCI was
added to acidify the mixture to pH 1-2 and a precipitate formed. It was
filtered and the precipitate was recrystallized from EtOAc to afford 5-
(I\jaestg‘ 'pmpy') '%zo"d'”%s@d' 1885200t SO (125 9 4370 d0g1ass
N-[(5- @mm@szlakhehws&meﬁyl]es e&hglnfbﬂanﬁél%k(%@m%lwluem This gave
pyD)-imidazliding-2d-dionek2 8@ 7 28mmad was: dissolyet g, 250.2;
mL solution of aqueous NaOH (11.6 g, 289.2 mmol). The solution 15 was
heated %% Iicrowave in a sealed vessel for 1 h. (Microwave conditions: 15
min 100 % pawer, £860C 4501 p5il -theinds2rhind Q% polel;ipend ks qnirm @late
100% power, 150 ?o éq Bﬁ!}' tQElfll @Heﬁt(@q%%leg) M‘iﬁﬁ)@ﬂgarbonyi aminoy -

ammonium hydrOX|de were ‘removed from the reaction mixture in vace/o

and thé-PeafmgehRRe Sb GERP e a1 mBdure dbayagddshh

next reﬂﬁﬁﬂﬁl:Witxlﬂ@imﬁéﬂigﬂlﬂﬁfrﬁuﬁiik:eﬂbmw@lﬂdﬁe@rdjdéxamhodoa(}ids&m@ed
NaOH mixture w ssolved in mL of  w. [ s.qoRled;q
to0Ciman ce 23:@5%% %rot %%%gr?g%sﬂ on;?lwrg1 gﬁﬁ{fﬁ%’@gﬁ%@ e
intAol) wesssebsesttded fash obr Rl GBRRIE aﬁaoaa%}éﬂeer’ffme%ete%heo :

reactiopHRiXHMS: ﬂy@b,@&&,msAﬁen Szam_sttawezactmﬁelanemmltﬁm:dm an oil
warm graduall 5C and tlrr AT
and theh* &'y fﬁ?xtu?%nms/%ls ach aé%a /-5 IJI[% %ﬁgpﬁgz%bou 1202

min, a péécipitate began to crash out of the mllky white solution. After | h

the mixture was coglegl i @ eligey, Qiefgrslan%mm%pz‘m%eﬁyléml
precipitate was washegiwith 1L kbt 10 : QEoiElBu Ly ester
N-[(5-chloro-2-thienyl)sulfonyl]-3-ethylnorvaline as a white solid (18.5 g,

78%). Mass Spectrma(sESd): B3R5 (MbH} 130 YB §(1S)-1-amino-2-hydroxyethyl]-1-

II,\]Ie[rgl)hc;}glgr?d &tg_}%gxglﬁl’élf@qwfg %tBX Iﬁlrrﬁ%%r\{ﬁgm?laﬁﬂwélé 8@%9'@@%@@1) and

te 6 mmol) was added to a suspension o
N-[(5- cmeﬂaizuquéLﬁﬁ@rf%y)]eeel@wﬁoﬁlaﬁw%éidépgh%)@l?ﬁ}%%?) i sutfonyt
185 nil. pfJEtQkh. JhRe; NixtuFawasheatrd slighitida disselvasalidaant aride,
Wg;iﬁ'tgfgé%fg&%‘?peﬁﬂﬁﬁe Oogl’m?na %g’efgat}S\'Qs trféremr)e&séj ltl%q}lseur% G Mowea
to attain 25°C and stir overnight. The reaction was quenched by pouring if into
saturated sodium bicarbonate solution (25 mlL) and additional methylene chloride (15
mL). The organic phase was separated and washed sequentially with 1IN 'HCl solution,
23 HZO brme and dried over MgS04. The organic phase was filtered and evaporated to
| produce a crude oif that was flash chromatographed using ethyi acetate-hexane, 1-1 as
eluent. This produced the title compound as a solid (0.109 g, 58%). \/iS (+APCI)
4472.18 ((M+NH,]"); 386.08; 357.01; 325.07; 307.01; 285.06. Anal. Calc’d for
CigHasCINaO5S2: €, 45.22; H, 5.93; N, 6.59; Found: C,45.31; H, 5.87, N, 6.44,

30
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and the precipitate was washed with cold EtOH and EtOAc to give 27 %
yield of the diastereomeric salt. The salt was recrystallized from boiling
EtOAc (420 mL), then filtered off. The resulting white solid was then
dissolved in 300 mL of EtOAc and 300 mL of IN HCI. The layers were
separated and the organic extract was washed 10 with IN HCI (2 x 200
mL), dried (Na2S0O4), and concentrated to give N-[(5-chloro-2-

- thienyl)sulfonyl]-3-ethyl-L-norvaline as a white solid (5.6 g, 18 %). Chiral
HFLC [chiralpak AD (25 x O. 46 cm), S%Q%ﬁ‘@ﬁ@o 1%TFA) : isopropanol,
L-isomer elutes at 9.6 min and D-isomer elutes at 13.1 min] indicated
96% chiral &r‘f;}s[é%és(ﬂyﬂh%‘t‘é‘hw% SEhENaREsRg: Mylgnamide
Spectrum (-ESI): 325 (M-H)'. 15 Anal. Calc'd for C11H16CINO4S2: C, -
40.55; H, 4.95; N, 4.30. Found: C, 40.30; H, 4.78; N, 4.16. D. 5-Chlo
ro-N-[(S)-2-ethyl- | -(hydroxymethyl) bu tyl ]-2- thiophefesulfonamide 20
To N-[(S-Chlojo-2-thien),l)sulfonyl]-3-ethyl-L-norvaline (5.6 g, 17.2 mmol)

for 18 h. It was then quenched/with Y90 mL QI b ACOHHTMeOH slowly.
Volatiles were removed in vacu SIFM residue was then dissolved in
EtOAc (300 mL) and washed with sat. ous NaHCO3 (3 x 200 mL),
dried (Na2S04), and concentrated to a'whhite precipitate (5.1 g, 96%
yield, 96 % chiral purity). The precipitate was recrystallized With

heptane/EtOA ajsbﬁ%_ Ivefa%cal [?esu?fon cqor; Fl{ S% 9{1)4m CH:CL; (5

(hy oxymethy )%utyl t |ophen sultonamide as w
81% yield})3044R2m Ruripd (42 MRLSSO TUTIDNS mgtbi)mgaes}@se (1. 05 mL, 6.02

SDECtI’Umrﬁ-ﬁ)S h31Q M daala Cale fﬂ@@@ﬂd@&l"@@%&&h was removed
42.37;H, 5. N, 4.49. Found: C, 42:37: H, 5.79: N, 4.38. 76 E. 5-Ch |

oro-N-[ (8f: AR $AB Ly i OB AE:R Lrsisiamith e~ Byttt rer 2
dichromate (2l g, Biderfimad)ovak)addetitd avsolikiS0.0fBe desired sulfonamide (m/z
chlggo-N={£3)- 3t -chy iy %bé(a])i?%fla]d%ﬁ@b‘?}ﬁh&@&a%i@é‘ﬁﬁ‘t@ﬂ@&mg the

g, 1.6 mmol) in CH2C12 (20 mL). After 18 h, the reaction mixture was
filtered tﬁ?B%’ﬁ”e? BYge Efé‘l?t‘@p*fﬂg Hitrate was concentrated and the

resulting residue was purified by silica gel column chromatography

funnel. After 15 min, the reacmwre was watmed to 25C and stirred

(eluant: 1:4 EtOAc-hexane) to give 5- C@Q‘{%He 211
S-Chloro—N-[(S)~2—-hydroxy~1~(4~benzy1ammocyclahex;al)ethyl]thiophene—z-
15 sulfonamide
//\\
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[(S)-2-ethyl-I-formylbutyl]thiophene-2-sulfonamide as a white solid (303
mg, 61%). [a]D25 = +136.76 (c =1 % SOLUTION, CHCI ). Mass
Spectrum (-ESI): 308 (M-H)'. Anal. Calc'd for CiuH1GCINO3S2: C, 42.64;
H, 5.21; N, 4.52. Found: C, 42.57; H, 10 5.24; N, 4.52. Example 221B
Method 2 5-Chlo ro-N-[ (S)-2-ethyl-I-formylb utyl] thiophene-2-sulfonamide
15 A. (S)-3-Ethyl-2-([(S)-I-phenylethyl] amino) p entanenitrile To
(S)-(-)-a-methylbenzylamine hydrochloride salt (1.2 g, 7.6 mmol) in 80 mL
of 1:1 McOH/H20 was added potassium cyanide (0.5 g, 7.6 mmol) and 2-
methylbutyré}deh %“(&) 94 mL, 7.6 mmol). A precipitate formed after 30
min. After 20 h, thé sdspensfdfwds-filtéredhamd WastreidaiitH 4420 to give
(S)-3-glb 34t 29, PheneiullaraigolooniaanIulE s ANbitEec 1.3 i

der (1,29 g, 74%). Mass Spectrum (+ES)): 310 (M+H) .
for CLEATS2 (63 T Aot G55 P EFEE: Rl b e aonc @

132,284 QBEthyladN@{(S)gli[al’ienyd@ﬁhlylgt-ﬂizﬁbr@alma}n"lﬁhe @@mm%amoaf
sulfuri¢ acid.af,Q Qleféfe%saﬁ%i%do@éﬁ?tm %{I@ L phenvethylrming

}pentanenltrlle (2.7 g, 11.6 mmol) portionwise. The mixture was warmed

to 25CT RSk E*&a?yédmés ﬁéﬁéﬁ%h\%«h&mww&é Botr et arabe P Te5 Y of
crushecdgmec eanceniratathibl d44QEE Jasraddedionettradizd thesaeid.and the

This mihIe 185 EAGEIN BIOAS 1 ADRIL . AERSOYINAZRAN

fllteredr concgntr
31@thyI¢Nf21‘[(fS)%l}Iﬁdh%hWﬁ9ﬂ?~L“ﬁbff‘\?ahﬁé“nﬁ&ié*?’@ 6 809 eu8)bvhich was
used in the mext stepwwithout purification. Mass Spectrum (+ESI): 249

(M+H)+. Anal. 77 Calc'd for.C1 9.74: N, 11.28.
Found: . 72,26, HL 1054 N 01 & BRI oh Rr i I te & A
m|xturé)ﬂ?f@ﬁemylnmz’&f[@‘séﬁii@h@@@ma]-Q.%P‘%ﬁé]lﬁdn%rdec}@@ﬁhaif{)(@mm was
mmol) ad H06PAIGIBQ0 ) was %hﬁ’&?@cf%%trﬁhé@t@ﬁﬁ%ﬁﬁﬁﬁ% mg,

under 3 arm of H2. The mixture was filtered through a plug of Celite

S coNaa IR 8HIATEE et to GIE B RAAT Sem C
white agl@n@mxgn@a;%)h thﬂlmﬁhlwaswﬁeﬁldhd&@nﬂﬁaqumaEMH@ﬂﬂwsldtextracted

further\@i‘ﬂ]r if.zce%[ Mny a%ﬁ § 93%8 TH ’il‘o tgze re%u) ting es(Mxe \l)as slowly added acetic
acid {10 mL of 80%) and the reaction was heated at 40 °C [or nine days. The acetic
acid was removed and the residue purified by column chromatography
20 (MeOH/CH,Cl/0.5-1% NH4OH) to fumish the desired compound (254 mg, 66%) as
a m's_,\';ture of diastereomers.

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

25  allylamine, 3-(aminomethyl)pyridine, morp}i(jline, 4-(amin'omethyi)pyridine, 2-

(aminomethylpyridine, and glycine ethyl ester as outlined in Example 211.
R

QrH o HN
POC 1. Rk, | Na (OAQBH
o E o
o Qp 2. HOAC Q.0 o
] N SN SN
boX© T O S
Gy el a4y
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D. N-[(5-Chloro-2-thienyl)sulfonyl]-3-ethyl -L-norvaline
3-Ethyl-L-norvalinamide (1.2 g, 4.8 mmol) was dissolved in conc. HCI (10
mL) and heated to 100 C for 16 h. The reaction mixture was concentrated
to a 15 white solid consisting of the amino acid hydrochloride salt and one
equivalent of NI-14C1, which was used in the next reaction without
purification. Amino acid hydrochloride salt with | equivalent of NH. CI (0.28
g, 1.19 mmol) was dissolved in 6 mL of H20 and then NaOH (0.24 g,

6.00 mmol) was agdesh. Tﬂérﬁ@'ﬁt{?{‘ W&%@H?% P Q& A dihe me)
mL of

5-chlorothiophene-2-

1.32. mmo )ln

THE was added d CR

THE was removed!i
mL of H20 and was
acidified with IN H¢
N-[(5- chloro-2-thie
g, 44%), Chiral 25

ny&gyllafgml] 3 ethy
HPLC indicates that only

Ifnn\/ 20 r‘h oride 0 29 ﬂ

brsm(%rtj/?glﬂg @g@r;(‘{plte SO|Id (0.17

was \Amrmnd to25C._ After 19 h,
\gas diluted with 10
P L dﬂﬁ?lon wals

eigive

ﬁ)e@agmqgner is present.

5-Chloro-N-[(S)-2-ethyl-l -(hyd roxymet
e 2sdtmyhd-formylbut
N-[(5-Chlora-2-thie

and 5-Chloro-N-[(S
then prepared fror

hyhugyt|244h iophenesulfonamide
yRthicive k- 2-suthdnamide
s alfanyll-8-Bthysl -norvaline

were

according to 30 method 1 of Example

5-Chloro-N-[(S)-2-efh§i2iRBiHxymeth

Into a 3L 3-necke

b1 R178 Example 221C

h@m%&é“”ﬁ“

@Hbsulfon amide

stirrer, and an additi

borohydride (145 mL 50

flask-egtipped-with tAIBB,a meg¢hanical
lgrl[ppel with a stc lithium
y f‘a 2M SO|U'[IOI§‘}@% 9191 The sblution

was placed under

mL, 0.58 mot) was a

was removed and

nitrogen and cooted
B AR
e t8ilting slurry w

€ 0VeE

(% ULZE&J]IUIULI Y Iylblld.l e

1187 PeregPH3Q min. The ice bath
agsirredat vaomitemperdture for

(73.8

30 min. The reaction mixture was cool€
aneiphabig (21.1 g, Q

heme 13, was adde

amino-3-ethyl-pent
according to 10 Sc

Eto ¢ and the 2-(S)- :
AU5 Miptivhieh mias prepared
1Popditibhe, 4st4 molid over

a

WasZdffowed to warm slowly to

period of 15 min. TheEeastiaa:rmjxture

room temperature

asythenice bath melte

28 9
gz‘éﬁ@?’[éﬁia\g&é dbioom

temperature, the reaction-mixture-was-eabted o ethang| (217
mL) was carefully addedioveedyberiod of%@ |n he Solutlon wag stirred
O 3G
at room temperatur@\fodlam additional 40 45@% eIQ) Qggé?lf’rated under
reduced Ex. 220
glycine ethyl ester 423.0 (M-H), 0.47 min
: 423.0 (M-H), 0.51 min
Example 221A
| Method 1
5 5-Chloro-N-[(S)-2-ethyl-1-formylbutyl]thiophene-2-sutfonamide
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15 pressure in a water bath at 60C. The resulting slurry was made basic
with 20% sodium hydroxide (37.5 mL). Water (37,5 mL) was added, and
the entire aqueous layer was extracted with methylene chloride (300 mL),
and dried (Na2S04). Concentration under reduced pressure 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]Ju25 = -3.7
(1% solution, DMSO); tH NMR (DMSO-d6, 500 MHz): S 4.38 (broad s, 1
H), 3.35 (ddonerlgqglg%%{ygg %‘éaiéﬂém? §g J54.5,10.3 Hz, 3H), 3.14
(dd, J=7.9,10.2 Hz, 1 1.45-1 05m5H)082and
0.81(two _overlappiyFifgEdsL 2@ siz’l“éﬁynmkﬂeds%)emwa@wde (10.0
(60%)ni Bigturedf RE5) i or-3rethylpentanel {34k 9.5028. ma&amdq HgO

Mcsiipalals et R o eI pRs

t
0C. Trlethylamlne mot) was ad I%owed Sy the S cure

dropwide aEHib 81 6- cﬁ%ﬁoﬂ%bﬁéﬁ‘éuza %q@ﬁmh %h@éﬁ@l@‘(seld yeospped at
mot) woriethylene elttericte (490 iy, I&’lﬁltrmﬂﬁﬂo%\lblﬁ%w&%@@%ﬁ to

Warmv%zlcq}gl)éggc&?metg %er%%g%%s tgl?i%(!lcfg Eath melt d L3 %%%c%ltate

room temperature the reaction mixture IvrgiledJ OEEWO
portioff&mEach Werfidarafkad hnatpsiatsetsd raeéfmél(eﬁ)fram&wm@ffwd 5-

three tiraes1-pishysatiaiedipatasaiumnphos AatesmaneRydraien(200 mL),
once with brine (200 mL), and dried (Na2S0O4) Concentration under

féduckdsprasstirendai®ln IRitsiSdlid 79 (74.5 g, 92%). The product
(87.98 g) from several runs were combined and recrystallized from hot
heptane:ethyl acetate (4:1, 775 mL) to give the title compound as crystals
(74.9 g, 859%): tripM&S -CHIB6Q; tﬁ)p’@lRmfoﬁa}pzatﬁjﬂGo&&ﬁm;@b % solution,

MeOH); 161 NMR.D 8 HooPIMERRT L il 7Pl Zyz])%"%mcﬁ‘) was

(dJ41H25IH 671t J=5

3.31-3i8 i iy >p EM@ilsfwf zﬂiryoi{s@h% (imf ®. ?/@9511@1@0% Thggolution
overlappihepfeipletsidswd ¢z, 6etied 36 MR (DMSOQ 611 0Mib2):: 15 min
6141, 3,73,1309512760604 4187, 21.31,.20.80, 11

MS(-ES r?;% (G BT e ?orlzngé%%c?toégeﬁif fein 40 {1hs), % 19 @@’ ﬁ}n}ﬂ\ﬁo Ven
Calc 16f CliR3CINDTS 2P E! BausTeeH ‘ﬁfsg angd Amll@OfFiemtriUdCD\{Li@ w2184,

H, 5.6%mblved 43nChdradabtRh Grilahiy m%&&@d&ﬁé@e@wﬁtﬂ@ eianh 8Zacid and
hexa%/&qpro anol cont%lnlnigen TFA flo rat 05 mL{’Enln uv

detection atn% nm re enlt?cgn tlmesela(gp?ﬁév |§6Pﬁ1é % 2'10.95

Aiin and 11.95 mir, hfrégp&weﬂlg)we%\@dléfd% @Murau@mxiw@dmomm of
Exampl@e222hne mixture was cooled 16 0 °C in an ice bath. 5-Chlorothiophene-2-sulfony}

chloride (17.3 g, 79.5 mmol) was dissoived in 100 mL of THF and added dropwise to
the reaction mixture over 0.5 h. After 1 h the reaction mixture was allowed to warm
gradually to 25°C and stirred for 16 h. THF was removed in vacuo and then thé :

25 mixture was acidified to pH 1 with IN HCL. After about 15 min, a preéipitate began
te 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 HCl to
provide N-[(5-chloro-2-thienyl}sulfonyl]-3-ethyinorvaline as a white solid (18.5 g,
78%). Mass Spectrum (-ESI): 325 (M-H)".
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5-Chioro-N-f (5)-2-ethyl-I-(1-hydroxyethyl)butyl)thiophene-2-sulfonamide |
S,N-Y S H OH CI A solution of methylmagnesium bromide (1.4 M, 7.0
mL, 9.7 mmol) in 20 toluene/THF (75:25) was added to a O C solution of
5-chloro-N-[(S)-2-ethyl-I- formylbutyl]thiophene-2-sulfonamide (Example
221,1.0 g, 3.2 mmol) in TI-IF (30 mL). The mixture was warmed to 25C
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 extragt was g;!@@gogqg§gﬂg%%§r}@3%¥% £p soncentrated to

give a colorless oil. The product was purifie mrin%rﬁfrolrr’}natography
(Biotage), eluant: 1.5 EIOAHEREHE o AFIHABIERIG NI S)pRncl) was added 1o
ethyl-I-(2 fuyehoxyetiyiii(fydithiopheie;Rsalfonpamide as-aawhite solidos ¢
(876 M@nn83%)- radyeris adigstereomeric mixture with a ratio of
3:7..mp 9@8 Cl.{g%%% gﬁéic%h?o%sf(':%lzg Zo%iaf{f%g’;‘%&mﬁsig?v?—ﬁ%%@n da
N, 4.30 PESIIHGCO e 952 g1 e B2 Rt U O G rNbbd S proetines (SESHoB24s filtered
(M-H) Exdintiple:228ifGte was washed with cold EtOH and EtOAc to give 27 % yield of the
5-Chlorg;, YK -4 hydroxy-Lmet I%\ Dbutyllthi ne-2-
suwonam%féu%)?%o%% glﬁJDSéﬂH‘eg{ o IV WOR R BOREG% oy, then
N-[(5-CHIGFE thidHsIystiicra 1 inietpid- tan dreativechnatind estet. of EtOAC and
Tfrim[e(tshMItyiﬂia&nmem.anﬁd&ﬁez@heﬁ.ﬂem%)éél‘{@%?g ggég}féglw%)g%shed
0 -k ~2-thieny. yl-3:6thykL-norvaline (1.0 g, 3.1 mmol) in N
TR (20 e L D ST T R it o2
give N- ft5hrNEv2AneHyskitorala-athythitenoiddfite meéttyy| d3terd aaC

white sQbRllsQL0a0LE 99%)cMass SRectiur (FPAB38,0Q IMA 1 Bomer elutes

5-Chlorg-N-I(S)-2-ethyl-I-(1-hydroxy-lI-methylethyl)butyl]thiophene-
2-Su|f0niaér§lﬂé}g% and Byxso&er utes a1 13.1 mm‘mdl%:/a)ted 6;1/5 clmrr)al purity.

[ajn® = +44.5° (c = 1% SOLUTION, MeOH). Mass Spectrum {-ESH): 325 (M-H)".
15 Anal Calc’d for CiiH6CINOLS,: C, 40.55; H, 4.95; N, 4.30. Found: C, 40.30; H,
4.78:N, 4.16. S

D, 5-Chloro-N-[(S)-2-ethyl-1 -(hydroxymethy)butyl}-2-

thiophenesulfonamide

20 To N-[(5-Chlogo-2-thienylsulfonyl]-3-ethyl-L-norvaline (5.5 g,17.2
mmol) in THF (150 mLS at O'“C was added a solution of 1 M borane tetrahydrofuran
compiex in THF (69 mL, €9 mmol) dropwise via addition funr}el. After 15 min, the
reaction mixture was warmed to 25°C and stirred for 18 h. It was then quenched with
90 mL of 10% AcOH in M2OH slowly. Volatiles were removed in vacuo. The

25 re;idue was then dissolved in EtOAc (300 mL} zm'd washed with sat. aqueous
NaHCO; (3 x 200 mL), dried (N2,S0,), and concentrated 1o a white precipitate (5 1 g,
96% yield, 96 % chiral purity). The precipitate was recrystallized with
heptane/E1OAc, 4:1, to give optically pure 5-chloro-N-{(5)-2-ethyl-1-
(hydroxymethyl}butyl]-2-thiophenesulforamide as white needles (4.4 g, 81% yield).

30 {a]p” =+4.5° {c = 1% SOLUTION, DMSO). Mass Spectrum (-EST): 310 (M-H)"
Anal. Calc’d for Cy1H;sCINO;S,: C, 42.37; H, 5.82: N, 4.49. Found: C, 42.37; H,
5.79; N, 4.38.
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A solution of methylmagnesium bromide (1.4 M, 9.5 mL, 13.2 mmcl) 20 in
toluene/THF (75:25) was added to a 0 C solution of N-[(5-chloro-2-
thienyl)sulfonyl]-3-ethyl-L-norvaline methyl ester (0.90 g, 2.65 mmol) in
THE (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 NH4CI. EtOAc (75 mL) was added and the
phases were separated. The organic layer was 25 dried over Na2S0O4,

filtered and concentrated t g rude roduct was
purified by c umnr%:k?rkgm q??%zﬂg?glotaare Y r]:ﬂ1 PheptaRelagmis,
to afford Pyridinium dichromate (2.4 g, 6 4 mmol) was added to a solutaon ofS

5-Chloraeh:[(B)2- exayy;L(J{m@%%ém%hw@mmag ”é?l%gfﬁ%f@ 5
pectrum

sulfonami les %). Mass

(M-H)- %@‘1 ini?@&aﬁé‘?or rzzlgfhgéé”z‘cl*f“4@‘©%‘ﬁ¥% Bl ‘ME%’“ a
Foundb'es a6CehieH I8, éﬁfalf@ W20 40ERBIMBIE RZ41E resulting residue was purified by
- S-Chiosaclfa-filenloiairadio thikiepyPArd MBSO PR 8L A7 -
sulfon S I~~

(SO Ar bR RSy AR iy cace1 )
acid SbaiinT H)}é FoXi8 € (0 120 B0 510A O Gl Sleshetpdonarmixiare sillavi-H).

Fmoc -Amine:{d-tapbydrothiepyany hacati acid (509, %G%QF"}E”%Q 9.1,
OH%V%%&g (15 mL) at 25 T. The reaction mixture was allowed to tir

for 20 1:9 MeOH/CHC13) indicated that the reaction was
complete. The mixture was diluted with water and washed with EtOAc.
The water layer was concentrated t%% gdﬁri e solid with NaOli
ren5'aining. This white solid was redissolve 20:THF, 1:2 (15 mL) and
cooled to 0 C. 5-chlorothiophene-2- squr‘iS}Pi":H’-lorlde (0.683 g, 3.15 mmol)

was dissolved ik {2((8)-p andyad dechipl theymixisspedcopaisg nubish
was 20 then warmed 1,206 SugrRING AGHSOHF: LI &L was,added to

acidify the mixture ‘
To (8)-(-)-a~methylbenzylamine hydrochloride salt (1.2 g, 7.6 mmol)

in 80 mL of 1:1 MeOH/H20 was added potassium cyanide (0.5 g, 7.6 mmol} and 2-
methylbutyraldehyde (0.94 mL, 7.6 mmol). A precipitate formed after 30 min. After
20 h, the suspension was filtered and washed with H,O to give (8)-3-ethyl-2-{{[(S$)-1-
20 phenylsthyl]amino} pentanenitrile as a white powder (1.29 g, 74%). Mass Spectrum
(+EST): 310 (M+H)". Anal. Cale’d for CysHyaNy: C, 78. 21:H, 9.63; N, 12.16, Found:
C,77.90,H,9.75;N, 12.32.

B.  3-Ethyl-N-[(S)-1-phenylethy!]-L-norvalinamide _

25 | To 25 mL of sulfuric acid at 0 °C was added (§)-3-ethyl-2-{[(5)-1-
phenylethyl]amino} pentanenitrile (2.7 g, 11.6 mmol) portionwise. The mixture was
warmed to 25°C. After 2 days, the reaction mixture was poured over about 100 g of
crushed ice. Concentrated NFLOH was added to reutralize the acid. This mixture
was extracted with EtOAc (3 x 100 mL), dried over Na,SOs, filtered and concentrated

30 to give 3-ethyl-N-[($)-1 -phenylethylj-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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to pH 1. EtOAc was added and the layers were separated. The organic
extract was washed with | N HCI, and H20, dried over Na2S0O4, 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)' 82 B.
5-Chloro-N-(2-hydroxy-I-tetrahydro-H-thiopyran-4-ylethyl)th iophene-
2-sulfongsnider¢beClnj th iop -2 0 %m , ‘ _
ino)-(tet dro-tﬁ%épi%ﬁ?r?‘ g%) BSQ {alﬁé’egtifyalgd%. '4%0, .d4OCr‘n7nz1‘()26’\;v{also'O4’ N,
dissolved in THE (2 mL) and cooled to 0 C. A solution of borane
tetrahydrofuran complex (1 M, 3.2 mL, 3.2 mmol) in THE was added

dropwise and ¢ghe mixisfig yas.Allgwed fo warm to 25 C overnight. The
volatile solvents were removed in vacyo and the resulting orange oil was

dilufed with EtOAc AndWAEHREG WA R265% e soiletnd-batoretotmids (2.6 g,
aqueousINaHBOB-T .oy arkD extmeid hwas wried pyer Na2soh Filtered.: 3
and congsnirated i i idue wa, rifi colymn
chromatogra h%_/ g&%@ {g})}}; I(;RIL%aﬁ?e%glq%?5%0?@%#&%{%%@&%-SSH'I%VOWS
N-(2-hy i ERY SRt AR ARG Ry Hntacyatnayhisphehits 205 dIfbraniads),

(40 mg,~BEYs) asseivhiteeselidranpid08AdQ GriMass:SeaciuLESN 34
(Mri)". Apaly. %&Mjg «CijH16CINO3S3: C, 38.64; H, 4.72; N, 4.10.
Found: C, 352.80; , 4.69; N, 15 3.88. Example 225
5-Chloro-N-[(,S)-2-hydroxy-I-piperid in-4-ylethyl] thiophene-2-sulfonamide

H N C " 5-N $0 0 lvQis2Qcte anition ShdrE4@eh o orvaline ,
oro-thiophene-2-sul %@1 L@O);Z-.h%%rgx -ethyl]- piperidine-1-carboxylic
acid tert-butyl ester%. CRORAE, Té@@e&éﬁﬁ]@%‘ﬂ@)?%@%ﬂ%ﬁoﬁ? HCl

i
m
dichlordiietHare {2asiey tt U0 dsrddde T hiffuanomceticiacitafQ.6ntat)rated 1o 2

This reactipnswascallawiag domuarm9 28GR Sirever Q@tgyggmi-éfynﬁegf

was thengd_ nc%pctgz%:ted and dichloromethane was added and evaporate

6 times 1o yield a-criide o5 SO BOHTASHBHBY B FUEesses. column,
(21x75 mm) with elutonsystEmBO1669% sscetonitaleiwaiers O ke 20

min gradient) gaye 40 Rich a3ANRH (8- U8 NaoH (0.24 £ 6.00 mmol) was

added. The solution was cooled to 0 °C and then 5-chlorothiophene-2-suifonyl

20 chloride (0.29 g, 1.32 mmol}in 6 mL of THF was added dropwise. The mixtfure was
warmed to 25°C, Af’ce; 19 h, THF was removed in vacuo. The remaining solution
was diluted with 10 mL ol H,0 and washed with EtQOAc (2 x 10 mL). The solution
was acidified with IN HCl and a precipitate formed. This was filtered to give N-[(5-
phioro-?,-thieny})su!l"onyl]-3—ethyl-L-_norvaIine as a white solid (G.17 g, 44%). Chiral

25 HPLC indicates that only the S enantiomer is present. '

5-Chloro-N—[(S)-2-ethyI»1—(hydroxymeihyi)butyi]-Z—thiophenesulfonamide
and 5-Chloro-N-[(8)-2-ethyl-1-formylbutyl)thiophene-2-sulfonamide were then
prepared from N~[{5-Ch!oro«z—thienyi)sulfonyl]—3—e{hy1-Lfnorvaline according to
30 method 1 of Example 221A.
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11 %). MS (ESI) rn/z 325 ([M+H]') 83 Example 226
N-[(5)-2-Ethyl-I-(hydroxymethyl) butyl]thiaphene-2-sulfonamide ,NH OH S
O 0S*O 5 A. N-[(1 S)-2-Ethyl-I-(hydroxymethyl)butyl]-5-
(trimethylstannyl)thiophene-2-sulfonamide. A solution of 57bromo-N-[(I
S)-2-ethyl- | -(hydroxymethyl)butyl] thiophene-2-sulfonamide (0.71 g, 2.0
mmol), hexamethylditin (0.983 g, 3.0 mmol), 10
tetrakis(triphenylphosphine)palladium (0.115 g, 0.20 mmol) and
1,4-dioxane (15 mL) was reflused fgg 16 h.under a nitrogen atmosphere.

After coogn@ 50 gé Iot 0] 1ethane (10 mL) was added and the mixture
filtered and evapora 1 e SE TR Sroama LR Erbd S pphsosy faggmide
was used withdue gurificetion fiasthe nexestap, apart Bn MBSt (HES]) 4326 cal

([M- H]'Qtirlé %ndanaddltlon funnel with a stopper was placed lith ide (145 mL
N- S) 2 E /droxym eth% but I]thlpgphenepzacseu floﬁléllrrnnll) hf’ ige(145m

stlrred RGeS (} ‘ﬁﬂﬂl oA %nl@‘("@‘?ﬁL?&ﬂdW%f@)“Qa “"‘fo@e“ and
ethyl-I-¢caggroxyiiiotiplimatyihSatrimetiistann yitbiaphene 2dsulienamidever a
(0.24 %e@@@@mmﬁ%mm%@ﬁmU%d(ﬁgH’l%k}lascgt%g%gr‘rgwas S lrre%)at

all at once. The 20 mixture was heated to 75C under a niffo
atmosﬁﬂ%%tegm?@&li%r?f ARG iheRhesetetrEsee Ak ‘fﬂf’é%fﬂ’ EGapdiatier(S)-
of the soivent ptodueedmmicrutie(solidthatwas takerhumpinethyl eceiai@ng to

ang againfiered.jo. ramave insolible solids, Evaporation of the ... .

remaining solvenégroduced an oll that was purifi cﬂ)y fPa
chrom&E6GTEp IS s Hexsgie-gmyy et PTPEsustictodabintthe:

title competnthasatheomajaipradist2RAQi0p k- 33%): ML EIP276420
(-HI. B, Fammple 227 N2 L (v roymetvloulSle.

rothio phene-2- sulfonaml
stirred at room temperature for an additional 40 min, then concentrated under reduced

.15 pressure in a water bath at 60°C. The resulting slurry was made basic with 20%
sodium hydroxide (37.5'mL). Water (37.5 mL) was added, and the entire aquéous
layer was extracted with methylene chloride (300 mL), and dried (Na;S04).
Concentration under redpced pressure gave 2(5)-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% solujon, 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, 6H); MS(+ES1); [M+H]", 132 (60%).

A mixture of 2(S)-amino-3-ethylpentancl (34.1 g, 0.26 mol) and methylene

25 chioride (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 (11), and washed three times
with saturated potassium phosphate monohydrate (200 mL), once with brine {200

mL), and dried (NaxSQ,). Concentration under reduced pressure gave a white solid

79



O 5 This compound was synthesized as a side product using the

procedure found in example 226 (parts A and B) and was isolated from

the same flash chromatography column as a solid (0.024 g, 15%). MS

(-ESI) 294.20 ([M-H]-). Example 228 10
5-Chloro-N-[(1S)-1-(2,3-dihydro-IH-inden-2-yl)-2-hydroxyethyljthiophene-2

- sulfonamide wi ~5\0O ' A. 9H-Fluoren-9-yImethyl-(1 S)-1 -(2,3-dihydro-|
H-inden-2-yl)-2- hyd r o xy e thy | c arb am a to 15 IN Borane-THF (24.18

mL) wag addedgrppuise aver: 30, min] olution of . .

(25_2’359(1’ Sgaﬁ ]}gd%ndeﬁ?et_ ml %QH- f%)ggg%?&%% SOLon. c.ombmed and
ylmethoxy)carbony fg%lr?o%‘ IGICACRE eG4 Burrhoriolyiive SreHifrouspound
tetrahy@ffbiFas (20l 35 Trernpactian wals;abewre: leea m 19 2BC (19 solution
overnight, ) neh Iditj 10.0 mL of 10% acetic ’
acid in meﬁg}zﬁﬁﬁﬁ%g@%ﬂ g‘glv%g’n%%v%%?ghgoﬁ? e crubEprdtéiitéd =41 Kz,
dis3olvédinf eth{fl dcathté abith wasHedwitHANDHICS, Watersang 41094 40-1.15 (m,

NaHCQ@38),The7 qrganiiy, iayeexvas driedhouer Mg tere C 13
concegﬁ%ggoﬁg@m}%ﬁgﬂ? yellcgw oll 1.%4 gﬁéﬁﬁg%ﬁ&c}pﬁ}d ugg I\?Vasc NMR
purified 85 by colimn chtomatography siita’gel 2RE4THheshs Bhiabt; 21.31,
1:2 EtGASMhexatfe | This NSoESERd hEitlecaDmpOLnE A aR-AMPIPAMS.) 312
solid (b, 244 )M . . GESL)- zH);. (+ESI): 400
(I\ﬁla—H):'Ifj’? 3Bf %g)-z-Ami%ﬁ%ﬁ%ﬁ?@%&oﬁ%éﬁﬁ%ﬁgﬁa@é?zd) gind: G,
Pipendifie in DME(LS ity TAShHEEE (67 danltion, g5ebedicm, eluant 8:2
uoren-gzﬁswg:@mw |G‘éiit3;fﬂib>@dﬁzigiﬂ7t-,iﬂ_drﬁﬁa%ﬁlb%ibmﬁ%iée&@gé'&iéﬁ% 254
amate 1.058,2-65 mL). ction was stirred at

25C for 19 h. Afte?ggg%\r%?]%h ewvsgf)%lrzgtits)onr? gfeaﬁerﬁjé%%pwaﬁ(@flvbég UiEEblved

in ethy| BRETHIE 156 it LAHSTD W afdPaOMES 04, filtered and

concentrated to obtain a crude yellow oil (1.05 g). Mass Spectrum (+ESI):
179 (M+H)'. C. 5-Chloro-N-[(1 S)-I-(%fg-di&\;dgg-l H-inden-2-yl)-2- hyd
roxyethyl] thiophene-2-sulfonamide 3thiophene-2-sulfonyl

chloride %E‘@'@;@jgﬁ)rﬁm@wv@a{é-hyd1'0-xyethyl)butyl]thiophene-2~sulfonamide

>

OO’

T
S N Y
s H  on

Cl

A solution of methylmagnesium bromide (1.4 M, 7.0 mL, 9.7 mmol) in

20 toluene/THF (75:25) was added to a 0 °C solution of 5-chloro-N-[(S)-2-ethyl-1-
form‘ylbulyi}{hiophene-z—sp{fonamide (Example 221, 1.0 g, 3.2 mmol} in THF (30
mL.). The mixture was warmed to 25°C and after 2 h was quenched carefuﬂy with
saturated aqueous arnmonium chloride (25 mL). The mixture was extracted with
EtOAc (3 x25 mL). The organic extract was dried over NapSO,, 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-
ethy1—1~(1-hydroxyethy})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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added dropwise (5 min) as a solution in CFI2CI2 (5 mL) to a 0C solution of
(2S)-2- amino-2-(2,3-dihydro-IH-inden-2-y1)ethanol (0.46 g, 2.63 mmol) in
CH2CI2 (5 mL) and triethylamine (3.8 mL, 5.26 mmol). The solution was
allowed to warm to 25C ovemight (19 h). An aliquot was taken and TLC
(1:1 EtOAc-hexane) indicated that 20 reaction was complete. It was
diluted with CH2C12 (50 mL) and the organic layer was washed with IN
HCI (2x50 ml), saturated aqueous NaCl (50 mL). The organic layer was

dried quel Mgﬁ%oﬁlltggego@p?‘d)g@n@em@ieﬁtg P@tﬁ”lz%&“i*g%@”dozﬁ%ﬁ)f{

The crude. product urified by column chromatography, silica gel

230-400 bR b1 LN drd W aore
5-chloro-N-[(i5)-1-(2,3-dihydro-tH-inden-2- yI) 25 2-hydroxy
ethyl]thiophene-2-sulfonamide as anEe;( l—% hoys white solid (0.361 g,

38.4 %). ectrumé ESI ). Anal: Calc'd for
c§5H|oC|?\r§§‘§ ¢l ﬁfﬁy 211551 W"B"éi EStaYethEhbg Hihip sl Re-2-
3.77. 86 Example 229 5-Chlo r'o-N-{1:8¢2Smidt§(Z2)-(hyd roxyi
mino)methyll-2-methytbutylthiophene-2- sulfonamide I/O S\HO_N CI5 A
solution of 5-chloro-N-[(1 S,2S)-I-formyl-2-methylbutyl]thiophene-2-
sulfonamide (Example 118, 1.0 g, 3.4 mmgl), hydroxylamine hydrochloride
(0.464g, 6.78 mmol) and sodium acetate40p56 g, 6.78 mmol) in
methanol (10 mL) was stirred und I%x\, H. After evaporation of
the solvent, the residue was dilutechwigh a@¢ueous K2C03 (20 mL)and
then extracted with CH2CI2 (2x4@nL). The combined 10 reaction extracts
were washed with brine, dried over MgSO4, filtered and concentrated to
obtain a crude oil (0.89 g). The crude product was purified by column
cHtomatography, siid&gel'2B02406 miessifonlilant 1y ULEtOAaroRahe. cFtis
produced the title qommpEYRA(ZsamReRmasAN ﬁm@rpm NQ@%&@HQ&%Z

3.1 % Calc'
o B B C e DR JoH A 476 K8 06 ol
38.72 A4 @§ NLBasg NEs@h{slen2B0/Btetldr chhm(SyS whs[(E)ethiermixyigiire V-

0)metmwlﬁfm@ﬁﬁwmgﬁtﬁnﬁ%ﬁﬂuﬁ}@mi%emethyl ester as a white solid (1.0 g,
15 99%). Mass Spectrum (-ESI): 338.00 (M-HY.

B. 5-Chioro:N-[(8)-2-ethyl-1-(1-hydroxy-1-methylethyl)butyljthiophene-
2-sulfonamide

A solution of methylmagnesium bromide (1.4 M, 9.5 mL, 13.2 mmol)

20 in teluene/THF (75:25) was added to a 0 °C solution of N-[(5-chloro-2-
thienyl)sulfonyl}-3-ethyl-L-norvaline methyl ester (0.9¢ g, 2.65 mmol) in THF (26
mi,). 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 NHCl.
E10Ac (75 mL) was added and the phases were separated. The organic layer was

25 dried over Na;SOq, filtered and concentrated to give a yellow oil. The crude product
was purified by column chromatogréphy (Biotage), eluant: 1:4 EtOAc-hexane, to
afford 5-chloro-N-[(S)-2-ethyi-1-(1-hydroxy-1-methylethyl)butylthiophene-2-
sulfonamide as a colorless oil (0.72 g, 80%). Mass Spectrum (-ESI): 338 (M-H)".
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F.H ~S\O N~OH CI 87 A solution of
5-chloro-N-[(1R,2S)-1-formyl-2-methylbutyl]thiophene-2- sulfonamide
(Example 118, 1.0 g, 3.4 mmol), hydroxylamine hydrochloride (0.464 g,
6.78 mmol) and sodium acetate (0.556 g, 6.78 mmol) in methanol (10 mL)
was stirred under reflux for 19 h. After evaporation of the solvent, the
residue was diluted with 5 aqueous K2C03 (20 mL) and then extracted
with CH2CI2 (2x40 mL). The combined reaction extracts were washed
with brinesdiriedoyes:MgSQanftisred, and, coneentrated to obtain e
oil (0.89,3), The,Gyyde product Wiﬁpﬁr%?egé bl?f fo‘?iglﬁ gt: ifo%&?égégéjj%’ H
silica gel 230-400 mesh, eluant: 1:4 EtOAc-hexane This produced the title
compound (E-isomer) as an .amorphous white solid (300 mg, 28.3 %). 10
Mass Spectrum (-ESI): 309 (M-H)". Arﬁla&ﬁlg' Eor CIOH15CIN203S2
0.4§ th-l%(_) : 1(53': %&g H: 5.30 N: 8.09 Found: C: 39.78 H: 5.23 N: 7.77
A. Diethyl-3-cthyi S P Thies Dy edftibiapnterto IS M thiophene-2-
sodium dissolved in 150 mL of absoluteiéthanetéavas 15 added diethyl
acetamidomalonate (5.3 g, 25 mmol) and ethyl-(2E)-pent-2-enoate (3.5 g,
27,3 mmol). The reaction mixture was then refluxed for 20 h. After this
period of time, 2 mL of glacial acetic acid w, ded, volatiles were
removed under pressure with the aid of a water aspirator and heating

bath. On cooling the residue solidified. Ullg@r sid%%was dissolved in 50

mL of toluene and to this was adde mLhof 26 petroleum ether. The

prod uctprecipitated when the mixturg-was Eboled. The crystals were
collected and washed with water aftl further dried in vacuo to obtain a

white solid (5.6 g, 79.77 %). Mass Spectrum (+ESI): 258 (M+H)+. B.
3-Ethylglutamic acid, 25.5.6 g, of , _
Doty 3 ethys ox i S S A AR s ey 40
was refluxed in 80 mL of 49 % fuming HBr for 4 It. After this time, the
contents were placediWadudraxidetie20aatits constitwentsdvére a mixture of M-

removetindhengurmy residuennasdissabved 18 28 10 distillad water

and th r.was removed, as The process was repeated once
more. ?ﬁ\éﬁgs\i%l?% vgésaﬁrg% Ve ?r%%hﬁ (308t Watereaies the s Brstieor 20 h.

soldtion Wag adMe@d/ fd sk andirntcbiheahtratedi anwaotia p(@dTE)e mixture was
solutioniibtehisipointaracritation abtrecethv %%M?a?ecri dw Bncentrated to give

encouraged. - ... . .
2958 solid with NaOH remiaining. This white solid was redissolved in H,O:THF,

»

1:2 (15 mL) and cooled to 0 °C. >-chlorothiophene-2-sulfonyl chloride (0.683 g, 3.15
mmol) was dissolved in THF (2 mL) and added to the mixture dropwise which was

20 then warmed to 25°C ovemight. Aqueous 1 N HCJ 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 HCl, and H,0, dried over Na;80y, filtered and concentrated to give
(5~chloro-thiophene»Z-su!fony]amino)—(tetrahydro-ihiopyran—4»y1}-acetic acid as a
reddish black sofid (.14, 3194), which was used in the next reaction without

25 purification. Mass Spectrum (+ESI): 357 (M+H)"
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by cooling on an ice bath or by diluting the aqueous solution with 100 mL

of absolute 88 ethanol. Precipitation from the water-ethanol mixture is
complete in 48 It. Care must be taken to add the ethanol slowly to prevent
the precipitation of an undesired side product. The compound was

purified by crystallization from water-ethanol (1:1) mixture. This produced
the title compound as an amorphous white solid (3.5 g, 99 %). 5 Mass
Spectrum (+ESI): 176 (M+H)+ C. 3-Ethyl -2- methylpentane 1 5-diol To a
slurry of LAHg(2. 06.‘9(}51%%%@@9&&; {ETG%H}]M ethv Dthiophene-
3-ethylglutamic acid-{3i&ghndds 71 mmol) dropwise at O over O min. TR
reaction 10 was heated to 36C for 18 h. The reaction slurry (gray) was
cooled to OC and qtﬁeﬁbhe@tb\'vmm@ {8 ok Jethizn)vaskied withi diyhaOj)-
(9 ml.) andHaAL &3 %)o Eo‘%ﬁ?o‘ﬂ% %E&EB%%&% %57“%% %Q&?e'é‘t% °C. A

off-white slurry. slurry was filtered and the mot uor was further

dried ovém%gfc?&fﬂﬁﬁé?@ﬂ%@f&%ﬁ@@%te@ . dacil b DBEAN n THF was
3-ethyl-2dmithyipéntaniaht bidiok aseatsude tyeltow ibE280/gmlHhB8oLt R olatile

%). Mas%ﬁv%?%ﬁé%ﬁog%)n %Z&g%ﬂ@regmn g orange oil was diluted with EtOAc
5-Chloro-N-[2-ethyl-4- hé()}lrox%!(g (hydroxymethyl)butyl]thiophene-2-

sulfonaifide 8 Entsrdh |paath kgt chaarRe 641G 24 T8 fgABly extract
was addedir2a dvemﬂﬁﬁ)(ﬁmrk)dascacsmwtﬂﬂem TG Bes)dte add furified

solutio T - e 19.34 mmo, chloro-
CH2Cl %)p&g r%tllwérr%d o tﬁl}iﬁ’aﬁ i (?is]' RmORThe S0l %tl%nh

was alldfy aﬁifér%éﬂﬁ%aé e’iré?mi@ﬁ%r(ﬂ%g ﬁ)hymhlémhﬁ?@t%ﬁagﬂt%ﬁ%‘ia mg,
TLC (1@%}%@%&&@@1&) ingiostad ghat mygg&waﬁ (GEMPlRtEOM MBS Anal.
d"“ted fﬁs g%fls) andJne. 9{94""% nge{ I\Fagnd? ed with 22 1IN

HCI (2x m 3r uratetl agueous Na € organic’layer
was driéd®over MgSO4, filtered and concentrated to obtain a crude oil

(4.9 g). The crude product was purified by column chromatography, silica
gel 230-400 mesh, eluant: 1:4 EtOAc-hexane to afford
5-chloro-N-[2-ethyl-4-hydroxy-I-(hydr&& MRt butyl]
thiophenes>Z-BlolformEitide ds dnamerplodswhitetlisdlichihHE0-9; 581 B So)nide
Mass 30 Spectrum (-ESI): 326 (M-H)-. 89 1. Semi-preparative RP-HPLC
conditions: Gilson Semi-Preparative HPLC systgm with Unipoint Software.

N
s7¢”p H OH

20 To asolution of 4«{1-(S~chIoro‘-thiophéne-2-sulfon)flamino)-Z-hydroxy—ethyﬂ«
piperidine-1-carboxylic acid tert-butyl ester (0.204 g, 0.48 mmo! (see example 209))
dissolved in dichloromethane (2 ml.) at 0°C was added trfiuorcacetic 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 sold. Purification by HPLC (C-18 column, (21x75 mm) with elution system 60-100%
acetonitrile-water+0.1% TFA, 20 min gradient) gave the product as an oil (0.0166 g,
11%). MS (ESI) m/z 325 ((M+H]").
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Column: Phenomenex C18 Luna 21.6 mm x 60 mm, 5 u Solvent A: Water
(0.02% TFA buffer) 5 Solvent B: Acetonitrile (0.02 % TFA buffer) Solvent
Gradient: Time 0:10 % B; 2,5 min: 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 column at 23C; 3 L injection; Solvent A: Water (0.02% TFA buffer)
15 Solvent B: Acetonitrile (0.02 % TFAghuffer) Gradient: Time 0: 95% A;
0.3 min: 95% Awﬂ](%r:gi[%t f’/loA; 4.9 min: 95% A. Flow rate 1.5 mL/min;
Detection: 254 nrh DAD: AP E&Y SLAAG iR Bbiabentsosadoramide
Fragmentor 70 mV. 20 3. Analytical LCMS conditions: ZMD (Waters) or
Platform (Micromass) or LCZ (Micromass) Colymn: Zorbax SB-C8
Solvent: Acetonitrile+H20 containing 0.1%JFA ar 0.1%FA 25 Gradient:
Gradient: 2.5min 15% Acetonitrile - 95% onith rate 3ml\min
Detection: ELSD detection (SEDEX 55@353,detection (Schimadzu)
30 90 Example 233 - Repressor Releas ssﬁﬁ(@RA) The compounds
generated as described in Examples | through 220 were tested in the
RRA in accordance with published techniques [Shuey, D.J., Sheiffele, P.,
Jones, D., Cockett, MI, and Quinet, E.M. (1999), "Repressor release: a
useful tool for 8- monitelitiy-arsigicl fihedursoranaiBiR(ARP) proteolysis in
mammalian cells", SGéiegforNelitbsclence-Abatragtde Vol. 25, 29th
Annual Meeting of Society.for '

A soldtion of 5-bromo-N-[(18)-2-ethyl-1-(hydroxymethyDbuty!]

thiophene-2-sulfonamide (0.71 g, 2.6 mmol), hexamethylditin (0.983 g, 3.0 mmol),

10 tetrakis{triphenylphosphine)palladium (0.1152,0.10 mmol} and 1,4-dioxane (15 mlL)

was refluxed for 16 h under a nitrogen atmosphere. After cooling to 25°C,
cj ichloromethane (10 mL) was added énd_the mixture filtered and evaporated to give
the product as 4 crude oil (0.49g), that was used without purification in the next step,
part B. MS (-ESI) 439.20 ({M-H}-).
15
B. N-{(8)-2-Ethyl-1-(hyd roxymethylbutyllthiophene-2-sulfonamide
To a stirred mixture of anhydrous acetonitrile (6 mL) and N-{(18)-2-
ethyl-1 —(h.yc[roxymethyl)butyl}ns—(trimethy[stannyl)thiophene—.?-sulfonamide (0.24 ¢,
0.56 mmol) was added Selectfluor (Aldrich) (0.204 g, 0.57 mrﬁol) all at once. The
20 mixture was heated to 75°C under anitrogen atmosphere, stirred 16 h and then cooled
to 25“’C and filtered. Evaporation of the solvent produced a crude solid that was taken
up in ethyl acetate and again filtered to remove insoluble solids. Evaporation of the
remaining solvent produced an oil that was purified by flash chromatography using

hexane-ethyl acetate 2-1 as eluant, producing the title compound as the major product
25 (0.051 g, 33%). MS (-ESI)276.20 (IM-H1).
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Neuroscience, Miami Beach, Florida, October 23-28, 1999]. Briefly, this
assay is performed as follows. A. Cell Culture 10 CHO-KI 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 5% CO2. Two million cells are plated
into 10- cm dishes 24 hrs prior to transfection. Transient transections are
completed as recommended by Gibco BRL 15 using their Lipofectamine
Plus system. First, 6 g of pPRSVO-luc EQQn@sz 95 APP- lacl construct DNA
are added to 460 ItL OPti-Mem transfection media and incubated with 30
ItL Plus redGEnt for 15 idhdsospmsth Db nsdiire ghiggigne-2-sulfonamide
Lipofectamine reagent and 460 L Opti-Mem transfection media is

incubated with the DNA-Plus reagent mixture for 15 minutes. During the
DNA-lipid incubation, the 20 CHO-KI cells axe washed once and covered

in 5.0 mL DMEM media without Penisillin-Streptomycin. The DNA-lipid-
preparation is then layered onto these intobated at 37C
overnight. One and one half millig fe tedtells per well (100 ItL total
volume) are plated into sterile, opaqueg P d 96-well Cultur-Plates in
clear DMEM 25 whole media (DMEM - without phenol red) and incubated
at 37 C with 5% CO02 for 3-5 hours, B, Compound Dilution _Compoundg

are diluted using TWWEAHEIENED FETOESIE e PGB RS Hisag fo procedure found
compouinds:supplied freat AveidBedndovesaninadal)and therotheh protasaigraphy
s 30 usedfot compounds,supRlied InAOLHAPE0 AN RMSO n

96-well plates). For both protocols, 25 mM Hepes and 25 mM Hepes/1 %
DMSO are prepared fresh to be 91 used as diluent. The Hepes/DMSO is
used as the diluent control on all experraetiirl2ptates. The following table

depiets ”E&E?R%N—r[ﬁ%é“ai’f%&‘,ﬁg ﬂ}i#ltli%ﬁ@E%@%E_zf‘%?z!ﬁjé égg%Q%ty:ﬁggﬂlL%enea2~

- the addition of compou cells/media in tissue tultur te). Table
21 Concentration Dilution . sulfonamide -

(0

/
-
AN

=}

Al OH-Fluoren-9-ylmethyl-(1 S)-1-(2,3-dihydro-1H-inden-2-y1)-2-
hydroxyethylcarbamate.

15 . 1N Borane-THF (24.18 mL) was added drdpwise over 30 miri at 0°C
to a solution of (28-2,3-dihydro-1H-indene-2-yI[[(SH-fluoren-9- |
ylmethoxyjcarbonyl]amino)ethanoic acid (2.0 g, 4.84 mmol) in anhydrous:
tetrahydrofuran (20 mL). The reaction was allowad 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 dissoived in ethyl acetate and washed with
IN HCI, water and 10% NaHCO;. The organic layer was dried over MgSO,, filtered

and concentrated to obtain a crude yellow oif (1.8 g). The crude product was purified
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x mg compound (vial) Stock Solution 10 mg/mL diluted with 100% DMSO

20 L stock solution Dilution 1 1 mg/mL 180 nL 25mM He es 60 L Dilution |
Dilution 2 200 Itg/mL 240 L 25 mM He es Dilution 3 11.3L Dilution 2 (in

Cell Plate) 20 g/ml, (in 100 L 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
additiobsofobempoue o sebs/raadiayin tissus GHltyr %19&%?)25@1@%%%,\; ane. This
Concemro%ﬂggh%wﬁper]co%to% rQ%O“ét'%n gogglnal coneg%- 20 mM Solution

6L stock solution Dilution 1 200 /L 184 Y FHiiI98 64 4RIV piRsenstrum
2 Dilufigitd: GRICMIrPladFSD 4Mimiioo L cellsiwell) 15 Once

compounds are diluted, they are applied in duplicate on cells in tissue

culfure plate (prep@rsﬁng‘ggve) Céegl}ls are incubated with compound at 37

C with 5% CO2 foran Adctionar ABHGGr i dsashy vearstirement
Luciferase assays @l teerabigent PRECKArdLarepettomed aneiare ra9;.

read oflaRackarshopGoyunt nsirument Hgdia is removed from each
96-well plate 2‘9%3an% repl g((:}:th#{%go Ii ngﬁgy\gg[ ﬁ{ﬁ Klfgwg:ﬁ%‘a ate
Ca2). An egual voiim (iﬁ Ly SPiHe T B ERAtA Ty Siarstise At bistter &9 . After
added ¥ sacharstiating the pletey adectsealedsandamixasindhedark anyand

ratary shaketdorsE0 HHE'P&H%%%J&%%J@&Q@% lure, Luciferase readings,

are thep taken on théTo Count instrument. 5 Measurements are
expressed as rarative fight UEYRIY) and are calculated and analyzed in
MS Excel as follows. D. Analysis of data
C. 5-Chloro-N-[(1§)-1-(2,3-d thydro-1 H-inden-2-yl)-2-
hydroxyethyllthiophene-2-sulfonamide

15 5-Chlorothiophene-2-sulfony! chioride (0.856 g, 3.94 mmotl) was
added dropwise (5 min) as a solution"i‘n CHyClz (5 mbL) to a 0° C solution of (28)-2-
amino-Z-(2,3~dihydro-lH—inden-z—yi)ethanOE (0.46 g, 2.63 mmol) in CH.Cl, (5 mL)
and triethylamine (3.8 mL, 5.26 mmol). The solution was allowed to warm to 25°C
overnighl (19 h). An aliquot was taken and TLC (1:1 EtOAc-hexane) indicated that

- 20 reaction was complete. It was diluted with CHaCh (50 mL) and the organic layer was
washed with 1N HCi (2x50 m1L), saturated aqueous NaC] (50 mL). The organic layer
was dried over MgSO,, filtered and concentrated to obtain 2 crude oil {0.89 g). The
crude product was purified by column chromatography, silica gel 230-400 mesh,
eluant: 1:4 EtOAc-hexane to afford 5-chloro-N-[(18)-1-(2,3-dihydro-1H-inden-2-y})-

25 Z-hydroxy ethyljthiophene-2-suifonamide as an amorphous white solid (0.361 g,
38.4 %). Mass Spectrum (-ESI): 356 (M-HY. Anal. Cale’d for C.ls}-lmCiNO;Sz: C:
50.34H: 451 N: 3.91 Found: C: 50.28 H: 4.36 N: 3.77.
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The results of the assay with respect to the compounds exemplified 10
herein are provided in the following table.. A compound is considered
active in RRA if it leads to at least a 1.5 fold increase in luciferase activity
at 20 pM and is non- toxic; as determined by loss of signal (s 0.75 fold
increase). Fold increase is the amount of luciferase activity (measured in
relative light units) over diluent control. SEM represents the standard
error of the mean for fold increase (not shown). All 15 compounds tested
were found to be non-toxic. Table 23 yEx § Gone,APPI Fold Name (/mL)

e L e o e PRI e
5-bromo-N-[(1S,2S)-1-(hydroxymethyl)s2{@n2r3ile
methylbutyl]thiophene-2-sulfonamide 10 3.06 10 4.26 11.79 204.5 20

55 206.3 32.96 11.54 310 1 4-bromo-5-chloro-N-[(1
S,2S)-1-(hydroxymethyl)-2- 20 1.5 methyl buty]thiophene-2-sulfort amide

20 25,4 93 4 10 3.3 5-chloro-N-[(IS,2S)-I-(hydr
methylbutyl]thiophene-2-suifonamide 3 3.52+20

5 A solution of 5-chloro-N-[(18,25)-1-formyl-2-methylbutylJthiophene-2-
sulfonamide (Example 118, 1.0 g, 3.4 mmol), hydroxylamine hydrochloride (0.464 g,
6.78 mmel) and sodium acetate {0.556 g, 6.78 mmol) in methano! (10 mL) was stirred
under reflux for 19 h. After evaporation of the solvent, the residue was diluted with
aqueous K2CO3 (20 mL)and then extracted with CHyCly (2x40 ml). The combined

10 reaction extracts were washed with brine, dried over MgSQq, 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 EtQOAc-hexane. This produced
the title compound (Z-isomer) as an amorphous white solid (32 mg, 3.1 %).

. Mass Spectrum (-ESI): 309{M-H)". Anal. Calc’d for CH;5CIN;0;S;- 0.10 C4HgO2:

15 C:39.08 F: 4.98 N: 8.76 Found: C: 38.72 H: 4.67 N 8.43.

Example 230
S-chlo;‘0~N- {(5,S)-1-[(E)-(hydroxyimino)methyli-2-methylbutylthiophene-2-

sulfonamide
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205.1 12.22 105.03 5 3 1.1 2,5-dichloro-N-[(IS,2S)-I-(hydroxymethyl)-2-
1 0.9 methylbutyl] thiophene-3-sulfonamide 0.3 0.9 101.16101.1
4,5-dichloro-N-[(1 S,2S)-1-(hydroxymethyl)-2- 20 1.5
methylbutyl]thiophene-2-sulfonamid e 20 . 2.9 7 20 3.2
N-[(1S,2S)-I-(hydroxymethyl)-2- methylbutyl]thio hene-2-sulfonamide 8 10
3.7 5-chloro-N-[(1S)-I-(hydroxymethyl)-2 3 2.5
methylpropyl]thiophene-2-sulfonamide 203.3205 203.8 11.5910
1.81 5-bromo- M—E(ﬂuﬁ@ﬂle(hydﬂewm@ﬁmb)sg 120 fhh-2- -methylbutyllthiophene-2-

methylpr, ifgnamid
o broﬁ%gh%g%?%%%oxfn%i?h)%@ ;61 o?) Jﬁydroxylamme hydrochloride (0.464 g,

methylpr%a fftHid ﬁ%@@%ﬁ%‘ﬁﬁﬁ{ﬁjéﬁ% Q.78 1n20i2 methanol (10 mL) was stirred
4,5- dlbromt&d\deﬂﬂﬁf)aﬂ.}@lyd{ﬁxym@ﬁmdﬁ@ -oAthd Q1 Véﬁttm){é ngxdue was d:l ad with

thiohene;2- [ 75 chloro-N-[(1S)-i-c cIohexy- - 8 ’
hydroxyeé1 5%?%%6322@ ljf%namlde trﬂ")t?fiév% I3 (340 M.@hi@mbmw

10 3.9 Feaclion extracts were washed with brine, dried over MgS0y, filtered, and
concentrated to obtain a crude it (0.89 g). The crude product was purified by column
chromatography, silica gel 230-400 mesh, eluant: 1:4 EtQAc-hexane This produced
the title compound (E-isomer) as an amorphous white solid {300 mg, 28.3 %).

10 Mass Spectrum (-ESI): 309 (M-H)'. Anal. Calc’d for CypH,5CIN, 058, - 0.40 CaHsOy:
C:40.26 H: 5.30 N: 8.09 Found: C: 39.78 H: 5.23 N: 7.77

A, DieLhyLB-ethyi-S-oxopyrro1idina—2,2-dicarboxylate
To 150 mg of sodium dissolved in 150 mL of ahsolute ethanol was

I ' added diethyl acetamidomalonate (5.3 g, 25 mmol) and ethyl-(2E)-pent-2-enoate (3.5
8, 27.3 mmol). The reaction mixture was then refluxed for 20 h. After this penod of
time, 2 mL ofgiamal acetic acid was added, volatiles were removed under pressure
with the aid of a water aspirator and heating bath. On cooling the residue solidified.
The residue was dissolved in 50 mL of toluene and 1o this was added 206 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 white

solid (5.6 g, 79.77 %). Mass Spectrum (+ESI); 258 (M+H)",

B. 3-Ethylglutamic acid.

25 - S56gof Dielhyl~3-eth}-'l—5~0xopyrro!idir’xe-E,2-dicarboxy1ata (21.76,
84.67 mmol) was refluxed in 80 mL of 49 % fuming HBr for 4 h. After tﬁis 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 disselved 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 absoluts
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13 10 3.94 5-bromo-N-[(1S)-1-cyclohexyl-2- 1 2.17
hydroxyethyl]thiophene-2-sulfonamide 3 4.02 14 10 3.45 5-chloro-N-[]
-(hydroxymethyl)-2 3 1.87 phenylpropylithiophene-2-sulfonamide 3 3.33
94 15 10 3.08 5-bromo-N-[1-(hydroxymethyl)-2- hen Ipro 1]thio
hene-2-sulfonamid e 16 10 4.19 S-chloro-N-[(1
S,2R)-1-(hydroxymethyl)-2- 0.3 1.7 methylbutyl]jthiophene-2-sulfonamide
119331 203.7 2014.2 204.8 203.2 205.6 206.1 103.2 1256

3 4.47 of ‘Plac) Nl ~et UPetvles 3. 34% 1 care mus
ety BN e D Rl 105 78 30 S 4oPi T g s
5_bron{38_ﬁ}_:m§,§d§)§'}p§(ﬁm&§}m}§ﬂﬁ9m@y%‘zgt_e-,precxpita‘fion of an undesired s;de
methylputyiithitphene-Q:siiforn aam;iﬁigi Ja;,ic@kb@ddﬁti&a?:&ﬁ 20t S- 2261 1)
5-chlorg: N H-@yaspxymativhing. 25 dIMEYIRE 1 Ithio, nene: 2 sylfonamide o

5 Mass Spectrum (+ESI): 176 (M+H)".

C. 3-Ethyl-2-methylpentane-1,5-dio!
To a slurry of LAH (2.06 g, 54.29 mmol) in THF (60 mL) was added
3-gthylglutamic acid (3.5 g, 21.71 mmol) dropwise at 0°C over 20 min. The reaction
10 was heated to 36°C for 18 h. The reaction slurry (gray) was cooled to 0°C and
quenched with HO (3 mL) then washed with 1N NaOH (9 mL) and H;0 (3 mL). It
was then stirred for & h at 25°C to obtain an off-white slurry, The slurry was filtered
and the mother liquor was further dried over MgS0Oy, filtered and concentrated in
vacuo to obtain 3-ethyl-2-methylpentane-1,5-diol as a crude yellow oil (2.85 g,
15 89.17 %). Mass Spectrum (+ESI): 170 (M+Na)",

D. 5-Chloro-N-[2-gthyl-4-hydroxy-1-(hydroxymethyl)butyljthiophene-2-
sulfonamide

5-Chlorothiophene-2-sulfonyl chloride (6.4 g, 24.48 mmuol) was added

20 dropwise (5 min) as a solution in CHyCly {5 mL) to a 0° C solution of 3-ethy!-2-
methyipentan'e-l,i-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 difuted with CHyClz (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 concentrated to obtain a crude oil (4.9 g). The crude
product was purified by column chromatography, silica gel 230-400 mesh, eluant; 1:4
EtOAc-hexane to afford 5-chloro-N-{2-ethyi-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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20 20 5 5-chloro-N-[1-(hydroxymethyl)-2 methylpentyl] th i o ph ene-2-sul

fonamide [23 20 3.3 5-chloro-N-[2-ethyl-I- (hydroxymethyl)hexyl] thio
phene-2-sul fonam ide 20 7
5-chloro-N-[2-hydroxy-I-(2,4,6-trimethylcyclohex-3-
en-1-yl)ethyl]thiohene-2-sulfonamide 20 6.4
5-chloro-N-(1-cyclohex-3-en-1-yl-2 hyd roxyethyl) th
iophene-2-sulfonamide 24 20 6

5- chlororhlsemxggq,qewwmewmmwnmophene 2-sulfonamide 25

20 7.5 5 - methyl)-1,2 dimeth d ro ~I thin
hene-2- gﬁ t%namlde 5? %b%g{?ﬁé I%I%e ‘f Tégquiﬁﬁ?aﬁ&@ﬁ@thyl) 1,2-
dimeth ypirenhifichene2xsOlfohemitie 7i2@ 807mm, 5 p

Schiora S RkLysiomedip o- dimeth d ent 1 thio
hene-2-sulfonamide 28 20 7 5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2-(4-

methox Harey fo Qﬁﬂﬁ?éﬁéﬁéﬁ‘ﬁ%wgﬁénﬁ P9 20 2.6
5-chlord vl Sc2R)<be(Mydeaxyrmety|2 2 miethylostylih kephenesasul

fonamidfqogiéatg 20 6.7,5-¢hloro-N-[(1S)-2-ethyl-l 20 4.4
(hydroxym thyI)buty hlophene -2-sulfonamide 31 20 4.4

5-chloro-N-FP& s 3t stmypollrgd Rarsrathiabsompiényipkeyiithintoh en
e-2-s ulfonam i de 32 20 5 5-chloro-N-[(IS,2R)-1-(hydroxymethyl)-2-(4-

meﬁpox% l% }5% ene-2-sulfonamide 33 20 6.5
5-chioro-N- 5#} rcoggyrﬁgnthyl) 2

methylpd tﬁé‘fiﬁéﬁé@%ﬂﬁ@n&ﬁh|§é€f83tﬂ@ﬂ5®ftware

5-chloraNdithSy2%):-ethydt thy dhroxwmethyd) pest il 2t 23°c
thiaphene- 2 sulfonamide 35 0 -3.7

5-chlora-KE[(FE 31RY:1-(hydroxymethyl)-4-methyl-2- o yl ent | thio
hene-2-Sulfenamidieer (0.02% TFA buffer)

. 15  SolventB: Acetonitrila (0.02 % TFA buffer)

~ Gradient: Time 0: 95% A; 0.3 min: 95% A; 4.7 min: 10% A: 4.9 min: 95% A.

Flow rate 1.5 mL/min; .
Detection: 254 nm DAD;

API-ES Scanning Mode Positive 150-700; Fragmentor 70 mV.
20

3. Analytical LCMS conditions:

ZMD (Walers) or Platform (Micromass) or LCZ (Micromass) .
Column: Zorbax SB-C8

Solvent: Acetonitrile*H,O containing 0.1%TFA or 0.1%FA

25 Gradient: Gradient: 2.5min 15% Acetonitrile — 95% Aéetonitrile
Fiow rate 3‘m{\min 7
Detection: ELSD detection (SEDEX 55)
UV 253 detection (Schimadzu)

30
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36 20 3.8 5-chloro-N-[(IS,2R)-I-(hydroxymethyl)-2-(4- methoxyhen 1) en 1
thio hene-2-sulfonamide 37 20 4.8
5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2 o yioc I]thiohene-2-sulfonamide
38 20 4,1 5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2- phenyl
entyl]thiohene-2-sulfonamide 39 20 5.7
5-chloro-N-[(1S,2S)-]-(hydroxymethyl)-2-
methylheptyl]thiophene-2-sulfonamide 40 20 3.9
5-chloro-N-[(1S)-2-propyl-| fhdrexinethyrentydjthiaphepaé-suitengmide

41 20 4.7 5-chlgro-N-[(1S, 2-ethyl-I- (hydro ethyl)heptyl rore teste
thiophene-2-st r?afﬁ[?aé“ ﬁ%ﬁeéaif fas d&é{%e;ﬁ%@xm WO 220 wererene

5- Chloroémt-l[él&QRl)}bc(twdpgxg/m@tmyl)ﬁghei@@bmiqhgﬁf}ﬂ]lm D.J., Sheiffele, P., Jones,

|ophene-[; %ﬂ@@ nude é?d%ﬁxﬂiez E.M. (1999), “Repressor release: ausefui tool for
5-chloro-N-[(1S, 2I32)-]-(h roxymethyl)-2- S\Ai> meth o>)</yphe nybh eptyl], . Socie
thiopherBoS Lo ERBTAMIRT A P[RR (APF) proteolysis tn mazim : v
S-chlorof-H@Se2R)k 2= (hydroxyrivethy)-25™" Annual Meeting of Society for

pemy'“%]ﬂl!?é?&(l@ gﬂﬁ%ﬁ%@@ﬁdﬁo%}@a@c%%r 23-28,1999]. Briefly, this assay is
5-chloro-N- &IS 2R)-]- hydroxymethyl) -2-

phenylheBRATRASHSAR!2%Sulfonamide 46 20 5.8
5-chloro-N-[(1$42S)- I:-eémzd}mymethyl) -2- henyt ro p yl]thio

hen{ ;2-sulfonamide %é Lc'fei Is are cultured m whoie DMEM media (DMEM - High
5-chloro-N-[(1S,2S)-1 ( ydroxymethy -4-methyl-2

entyl]thioReaesvsiiivarsabbassrsasms 1ehRips: F&Sfﬂ@ﬂ‘z’ﬁﬁﬂ?O(éCfﬂ%ﬁﬁ‘ 1%
(hydroxmetn!ikicsykiehens=-sulfonamicecd 20.6 dillion cells are plated into 10-

5-chloro-N-[(IS,2 2-furyl oxymethyl)butyl]thio
hene-2- sulﬁé(lngej Ré) %g 37 rs s}'ecﬂon

5-chloro-N-[(IS,2R)- ZJ(QITEIFW)Ilam%f@jayﬁq@mpl&teﬁ@twpgﬁx@ended by Gibco BRL
d]thigphepg:2sutonamidend. 204 S:chlorgrN- &(&gﬁ)gﬁSg‘CﬁaﬁMﬁMBﬂ ng of APP-

(hdrox meth T)octyl]thiohen-2-sulfonamide 96 '
tacl construct DNA are added to 460 uL 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 uL Opli-Mem transfection mediais incubated with the
DNA-Plus reagent mixture for 15 minuies. During the DNA-lipid incubation, the
20 CHO-K1 celisare wash:ed ofice and covered in 5.0 ml. DMEM media without
Pen{ci}lin-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 plL total
volume) are plated into sterile, opaque Packard 96-well Cultur-Plates in clear DMEM
QS whole media (DMEM - without phenol red) and incubated at 37° C with 5% QO: for
3-5 hours.
B. Compound Dilutien
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 suppiied 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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52 20 7 5-chloro-N-[(1S,2S)-1-('nydroxymethyl)-2-
isopropyloctyl]thiophene-2-sulfonamid e 53 20 3.9 N-[(I
S,2S)-2-[1,1'-biphenyl]-4-y1--1 (hydroxymethyl)propyl]-5-chlorothiophen
e-2- sulfonamide 54 20 3.3 N-[(1S,2S)-2-[l,I'-biphenyl]-4-y1-1- (hyd
roxymethy 1) bu tyl]-5-chlorothi ophene-2- sulfonamide 55 00 1.9
N-[(1S,2S)-2-[1,I'-biphenyl]-4-yI-1-(hydro yymethyl)-
4-methylpenty1]-5-chlorothiophene-2-sulfonamide 56 20 6.8
5-bromo-Nef(d-s @R - (hydraumetnyd ; ' periment
dimethyl ?t I]thiophene-ZF-%)%fcf)nlamdi%jle%Lfée?déif)ﬂé‘cfﬁd uent control on alt experimental
5-bromoN=f(13,2R)-I-(hydroxymethyl)-2- meth loct | thin: |
hene-2-sulfonamide 3820!iBvobraeadNid{d B 2eeth -l oehioxwnetihup kase
thin hene2: | 0.4.9. L
e T
1]thidherf&!sulfonamide 60 6.9 5-bromo-N-[(1S,2S)-2-ethyl-I-
(hydroxymethyl)pentyl]thio hene-2-sulfornamige: 61 5.7
5-bromo-N-[(tS;2R)-t=thydroxym c‘»ﬁ%’c)nf? ﬁ{",ethyl 29 qu en Hthio
hene-2-sulf nar_niu'e 622045 '_-UIu.an-l -H{15;25) z %‘iﬁ'gg’r}léhﬁgd?%an
methyl)he HdhiaPSeRgwsulionamige 63 20 3.3 | 4y i 100% DMSO
5-bromo-N-[(1S,2R)-I-(hydroxymethytj-2=Tsobutythe ty 0 oo
hene-2-sulfomanpitie; 64 20 2.9 Srhreme-N-[(1S,2R Eé (fr%xlrpﬁ'gfg%gbs
-2-(4- methgXy henyl)he tyIJthic pnene-z-suifundmit'%ot'ii B‘aujﬁogn N
S-bromo-N-[(B$u2isy-1-(hydroxymethyl)ie 240 uL 25 mM Hepes
pentyloctylthigphenResZ-sulfonamide 66 =20r 5.3 11 3L Dilution 2
5-bromo-N-{(&5 28)-fr{fydroxymethyh12- phen | rq (in 100 uL cellis/well)
[lthiohene-2-sulfonamide 67 4.7 5-bromo-N-[(IS,2S)-1=(hydroxymetnyt)=2=

o

Because some compounds arrive in 96-well format at 20 mM, the foliowing
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 sten is

the addition of compound to cells/media in tissue culture plate):

Table 22
- Concentration Dilution -
Stock Solution (original com.;.) - 20 mM Solution

o 6 pL stock solution
Dilution 1 ~200 pg/mL 194 pL 25 mM Hepes

o _ 11.3pL Ditution 2
Dilution 2 (in Cell Piate) ~20 pe/mL (in 100 pl. cells/well)

15 Once compounds are diluted, they are applied in duplicate on cells in tissue

culture plates (prepared above). Cells are incubated with compound at 37° C with 5%
CO; for an additional 36-48 hours,

C. Assay Measurement

Luciferase assays (LucLite reagent, Packard) are performed and are

20 read on a Packard TopCount instrument. Media is removed from each 96-well plate
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phen Ibut lJthiohene-2-sulfonamide 68 20 2'.3
5-bromo-N-[(1S,2S)-I-(hydroxymethyl)-4-methyl-2- phen yl en
1]thiohene-2-sulfonamide 69 20 1.5
5-bromo-N-[(1S,2S)-I-(hydroxymethyl)-4-methyl-2-
pyridin-3-ylpentyl]thiophene-2-sulfonamide 70 20 4.6
5-bromo-N-[(IS,2R)-2-(2-furyl)-1 (h,droxymethyl) :
ropylJthiohene-2-sulfonamide 7] 20 5.2 5- bromo N-[(IS, 2R) -2-(2-fur)d)-1
(h ydé@xyambeylmm%wfﬂ hE8g=2; §Hlfﬂﬁ ® [2120%8)4 An equal yolume (100
5-brom (1s, ZRg -2-(2-fury])-1- (héﬁfd ymethyl)-4- methylpentyl]fhio
henet%: 8sEﬂff amitt eéﬁf*?@%f‘ff@@ frisded[p SRy L epd e ylaianyd
roxymmﬁl&ﬁl)ﬂdtwﬂxﬁailI’x’hWk%ulrﬁﬂﬁﬁﬁﬂhﬁeﬁﬂﬂlgg@rﬂmutes at room

o broi@gp'élr:l&%zlggc?fe é&p _/r%aé drOX)é_l rLyl?x on e‘Eh\éle qu]mstwment

thlophene -2-sulfonami

5 broGN IR EI 5y 31%?\5?6?&9%@'%%@%9{3}%@?% and are Calcuiated and
methytaéntdjihidphizod-2-sulieramide 76 20 3.2
N-[(IS,2S)-2-[1,1'-biphenyl]-4-yl-1 (hydroxymethyl)butyl]-5 -bromo th
iophene-2- sulfonamide 77A 00 3.1 5-chloro-N-[(IS,2R)-2-ethyl-I (h
droxymethyBct dithishenstgzgulfonamide 77B 20 16.9

5-chloro-N-[(1S,2$)=2rethilo tHydEX.MEH &@gﬂ']&m’&npounds exemplified
I'?(Iane 2-sulfopami d[? 8A 2 .8 5- br mo-N-[(1S,2R)2-ethyl-I-

ydr%exr)%qélfﬁyf)o“ IOp SNRM4E &%aﬁﬁ RPogY 152%P%dﬁred active in RRA
5-brofiolaadyIs, Q@)iz-@ﬁh-ylﬁb (hydrease in luciferase activity at 20 uM and {s non-

roxymgtyhoghdlthionhensgs2ssy %ﬂﬁ%z%d% 69 %Q:Jea(ée} Fold increase is the
5-chloro-N-[(1S),-1-(hydroxymet

(metﬁi}‘gHﬁh%f)B’ﬁt{ﬂf—’?—ﬁ%\dﬁéﬁ@%ﬁ%%ié‘é"Bb”?O“IlB‘) over diluent control
5- Chlém\feﬂ(@)eﬂs(mmﬂnf@f%r(bfdwmﬂmy&;)pl’ﬁcla}agct{ﬁ@t%hown) All
RenesienaRides et were found to be non-toxic.

Table 23
Ex#| Conc APPIFold iName
(ug/mL) Increase , ,
I 10 1.57 3-bromo-5-chloro-N-[{18,28)-1-(hydroxymethyl)-2-
. _|methylbutyl]thiophene-2-siifonamide
2 10 3.2 |3-bromo-N-{(1S,28)-1-(hydroxymethyl)-2-
3 2.34 methylbutyl}thiophene-2-sulfonamide
10 3.06 x
10 426
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§,28)-1-(hydroxymethyl)-2-
20 1.5 methylbutyl]thiophene-2-sulfonamide '
20 25.4

93



8 1 20 1.5 5-chloro-N-[(IS)-2-[(2-hydroxyethyl)amino]-1- (h ydrox methyl)
pro d]-2-thin h enesul fon amide 82 20 2.2
5-chloro-N-[(1S)-2-[(2-hydroxyethyl)amino]-1 (h drox meth 1)bu I]-2-thin
henesulfonamide 83 20 1.7 5-chloro-N-[(I1S)-2-[(2-hydroxyethyl)arnino]-1
(hdrox meth d)he I]-2-thio henesulfonamide 84 20 3.8
N-[(1S)-2-(benzylamino)-I-(hydroxymethyl)propyl]-5- chloro-2-thin
henesulfonamide 85 20 8.9

N-( IQ%J’) (hnn(?\/lamlnn\ gé(hvdmé%ethvl)butvﬂ -5- chloro-2-thio
heresulfpnamide 86 20 20 5-ch|er6URE(S§ 2.8y cl dpednytammitio)y 2-
(hygdroxy netrJg Iy r pyI]-%—ﬂiloher Eetmoramibier Bnog-gifonamide
5-chloro-N-[(15,2S)-1-(hydfoxymethyl)-2 methylbutyl ]-N-(2-phen o
xyethyl)thio phene-2- sulfonamide 88 20 4.9 :
S-chloro{N-(3¢chlqrobengyl)-N-[(1S,2S)-1- (hyd
roaymeth3,1»2-methylbgityl] thiophene-2- sulfonamide 89 20 2. 3
5-chloro-N-[(&)2-hydroxy-1-phenylethyl]thiophene-2- sulfonamide 90 10
3.8R 5-chloroIN-[(8)-1-(hydroxymethyl)-3 20 3.6
methylbutyllthfophene-£-83Ifonamide 3 1.74 98 91 20 2
5-chloro-N- [13(hyd roxymethyt)pehtyditiiophdhk2S 2biforandideys 2 2oL 5
5-chloro-N-( 151 oxy-1, I timethiyfEtiyptridsperac2-sufortantede 93 20 2
N-[LL,I-big(hy '50xymethy ropyl]-5 chlorothiophene 2-sulfonamide 94 10
- rclopentvlithiophen
2-45%chor ;fg e S R R A e -
:1295) methylbuty!lthiophene-2-sulfonamide
7 20 3.2 N-{(18,28)-1-(hydroxymethyl)-2-
methylbutyl]thiophene-2-sulfonarnide
8 10 37 5-chioro-N-[(18}-1-(hydroxymethyl)-2-
3 2.5 methylpropyl}thiophene-2-sulfonamide
20 33 ‘
20 5
20 38
. 1 1.5
9 10 1.81 5-bromo-N-{(1S)-1-(hydroxymethyl}-2-
20 ‘ 4.1 methylpropylithiophene-2-sulfonamide
10 20 1.2 5-bromo-N-[(1R)-1-(hydroxymethyl})-2-
%{O} 6.4 methylpropyl]thiophene-2-sulfonamide
1.7 }
1y 20 2 4,5-dibromo-N-[(18)-1- (hydm\ymethy) 2-
20 4.9 methylpropylithiophene-2-sulfonamide
12 3 3.07 5-chlero-N-{(1S)-1-cyclohexyl-2-
1 2.58 hydroxyethylithiophene-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-[(18)-1-cyclohexyl-2-
I 217 hydroxyethylithiophene-2-sulfonamide
3 4,02
14 10 3.45 S-chloro-N-[1-(hydroxymethyl)-2-
; :‘;87 phenylpropyl]thiophene-2-sulfonamide
33
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20 2.2 20 2.2 205.8 95 10 1.9 5-chioro-N-[(S)-2-cyclohexyl-l 20 4.1
(hydrox5,methyl)ethyl]thiophene-2-sulfonamide 20 3.8 20 1.9 96 20 1.5
N-[(S)-1-benzyl-2-hydroxyethyl]-5-chlorothiophene-2- sulfonamide 97 00
1.8 5-chloro-N-[I-(hydroxymethyl) butyl]thiophene-2 sulfonamide 98 00
2.43 5-chloro-N-[(S)-1-(hydroxymethyt)-2,2- 20 2.8
dimethylpropyl]thiophene-2-su|fonamide 204.9202.499201.5

5 chioro=N=HR R\-L-h‘y""i' Xy e \ resevrpethvi)-2-(4 mfrnnhonyl)nth
1 h}g)pheneq\éz‘ -suffonamide 100 a IN‘TI Ay drosymethyl)-2-
o onyjthlqphene Z-suifopamide. | 16126
5Chioro-N-[&)-Tr{hydroxymeti E'M&BWLHE‘{H F(hy&%%ﬁz‘ﬁ'mé‘ﬁn&'f}’i
247 N-[R-2-¢benzylthio)s](hydrq NeL 2-2-sulfonamide
chlorothiophene-2-sulfaramide; 102 20 1.6
N{[(R,S)-2-(Benzyoxy)-14hydraxymethyl)propyl]-5 chlorothio
heéne-2isulféhhamjde 103 20 2.3 5-chioro-N-[(R,R)-2-hydroxy-] (hydrox
methyl)propgyi]thiophené-2-sulfonamide 104 20 2.5
5ibromp-N-{(S)- 2-hydr(‘§l -I-phenylethyl]thiophene-2- sulfonamide 105 10
3193 5-bromMia-N-[(S)-]-(hydroxymethyl)-3 3 2.23
n*Jethbeuty riophene-2-sulfonamide 1 1.57 20 2.4 20 1.5 106 E20 2.4
5{bromp-N-{&-(hydroxygnethyt)pentyl]thiophene-2-
1 2.5¢
3 4.47
17 1 2.38 S-bromo-N-[(1S,2R)-1-(hydroxymethyl)-2-
3 - 3.47 methylbutyl}thiophene-2-sulfonamide
10 3.2%
20 6.1
20 3.5
18 10 5.23 5-bromo-N-[(18,28)-1-(hydroxymethyl)-2-
230 57 methylbutyljthiophene-2-sulfonamide 1,1-dioxide
- 2,19
20 3 '
19 20 6 S-chloro-N-[1-(hydroxymethyl)-2,3-
{dimethylpentyi]thiophene-2-sulfonamide
20 - 20 5 5-chloro-N-{1-(hydroxymetnyl)-2-
methylpentylithiophene-2-sulfonamide
21 20 33 5-chloro-N-[2-ethyl-1-
(hydroxymethyDhexyl]thiophene-2- sulfonamide
22 20 7 5-chloro-N-[2-hydroxy-1-(2,4,6-trimethylcyclohex-3-
. en-1-yDethyljthiophene-2- sulfona:mde
23 20 6.4 5-chloro-N-(1-¢cyclohax-3-en-1-yl-2- -
_ hydroxyethylythiophene-2-sulfonamide
24 20 6 5-chloro-N-(1-cyclopentyl-2-hydroxyethyl)thiophene-
_ 2-sulfonamide :
25 20 7.5 3-bromo-N-[(18)-1-(hydroxymethyl)-1,2-
dimethylpropyljthiophene-2-sulfonamide
26 20 3 5-chloro-N-{(18)-1-(hydroxymethyl)-1,2-
dimethylpropyl]thiophene-2-suifonamide
27 20 87 5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2,4-
dimethylpen(yl}thiophene-2-sulfonamide
28 20 7 S-chloro-N-[{18,2R)-1-(hydroxymethyl)-2-(4-
methoxyphenyl)propyljthiophene-2-sulfonamide
29 20 2.6 5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-
' “imethyloctyl}thiophene-2-sulfonamide ‘
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sulfonamide 107 1.5 5-bromo-N-(2-hydroxy-1,1-dimethylethyl)thiophene-2
sulfonamide 99 108 20 2
N-[1,1-bis(hydroxymethyl)propyl]-5-bromothiophene- 2-sulfonamide 109
10 2 5-bromo-N-[I-(hydroxymethyl)cyclopentyl]thiophene- 3 1.8
2-sulfonamide 20 2.5 20 1.7 202.7 204.3 204.8110101.71
5-bromo-N-[(S)-2-cyclohexyl-l 20 2.9
(hydroxymethyt)ethyl]thiophene-2-sulfonamide 20 2.3 20 3.6 111 20 1.8
5-bromo-N-[(S)-I-(hydroxymethyl)-3- (methylthio)p

ropyIftRiophene-2-sulfonamide 152:20rd-8-[(1S)-2-ethyl-1-
5-bromo-N-[2¢hydroxymethyl)butiiithiophehe)2staponasaide s 11 33.00d=
2.8p glbromé’—Q\l-[(;‘S)-l-(Hyﬁroxyrriielﬂﬂyf))—ﬂﬂ(ZQ,mY—Z—ethyi-1—(hydrox3fmethyl)—4~
dimethylpropyl]thidphene-2-sulfofgtiithen 20H1isp RO 21442 0HIB
N-[R- -(ten hin -1-(hydroxymeltadyeehy 5 S BRomdtiyidroxymethyl)-2-(4-
herte-2-shlfenamide 11520 4.4 SI5HRE! ﬂmbﬂlm%r@ﬁ?\iﬁ}%ﬁﬁiﬂfwm@e
me h?/clibenzy%ﬁno] *nethyF}Sethyl)tﬁlé ﬁ H@% $aPlohdrirerment-2 2
N-{ D:}al_ 4 (%”Ly uxy)bg@zyl] 5 Iopfg phene-2-sulfonamide
bromothiophene-2tsulfonamide fﬁmmze %perﬁﬁ}@mpmne@ droxy-|
35 20 37 5-chloro-N-[{18,2R)-1- (hycim\"ymctby) -4-methyl-2-
propylpentytjthiophene-2-sulfonamide
35 20 38 5-chloro-N-[(18,2R)-1-(hydroxymethyl)-2-{4~
methoxyphenyl)penty!jthiophene-2-sulfonamide
37 20 4.8 S-chioro-N-[(1S,2R)-1-(hydroxymethyl)-2- '
propyloctyl]thiophene-2-sulfonamide
38 20 4.1 5-chloro-N-[(18,2R)-1-(hydroxymethy!)-2-
phenylpentyl]thiophene-2-sulfonamide
39 20 5.7 5-chlore-N-[(18,28)-1-(hydroxymethyl}-2-
o . methylheptyljthiophene-2-sulfonamide
40 20 3.9 5-chlore-N-f{18)-2-propyl-1-
(hydroxymethyl Jpentyl]thiophene-2-sulfonamide
41 20 4.7 S-chloro-N-f(18,28)-2-ethyl-1-
(hydroxymethyDheptylthiophene-2-sulfonamide
42 20 3.4 5-chloro-N-[(1S,2R)-1-(hydroxymethyl)-2-
isobutylheptyl]thiophene-2-sulfonamide
43 20 1.7 5-chloro-N-[(18,2R)-1-(hydroxymethy!)-2-(4-
. methoxyphenylyheptylithiophene-2-sulfonamide
44 1 20 1.6 |5-chloro-N-[{18 2R)-1-(hydroxymethyl}-2-
pentyloctyljthiophene-2-sulfonamide
45 20 C2.1 5-chloro-N-{(18,2R)-1-(hydroxymethyl}-2-
' phenylheptyl]thiophene-2-sulfonamide
46 20 5.8 5-chloro-N-{(18,28)-1-(hydroxymethy)-2-
phenyipropyl]thiophene-2-sulfonamide
47 20 54 {5-chlore-N-{{1S,25)-1-(hydroxymethyl)-4- methyl -2-
. phenylpentyl}thiophene-2-sulfonamide
48 20 4.7 S-chloro-N-[(1S 2R)-2-(2-furyl)-1-
, (hydroxymethylypropyl]thiophene-2-sulfonamide
49 20 6.1 5-chloro-N-{(18,2R}-2-(2-furyl)-1-
(hydroxymethyl)butyllthiophene-2-sulfonamide
56 20 7.7 5-chloro-N-[(18,2R)-2-(2-furyl}-1-(hydroxymethyl)-4-
methylpentyl]thiophene-2-sulfonamide
51 20 4 5-chloro-N-[(18,2R)-2-(2-furyl)-1 -
(hydroxymethyloctyl]thiophene-2-sulfonamide
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(h droxymethyl)propyl]thiophene-2-sulfonamide 118 20 4.8
5-chloro-N-[(S,S)-I-formyl-2-methylbutyl]thiophene- 2-sulfonamide 119 10
4.1 5-chloro-N-[(S,S)-1-(I-hydroxyethyl)-2- 0.3 1.54
methylbutyl]thiophene-2-sulfonamide 3 2.49 10 3.76 120 10 8.83
5-chloro-N-((S,S)-1-[cyclopentyl(hydroxy)methyl]-2- 10 5.24
methylbutyl}thiophene-2-sulfonamide 3 1.9 121 10 1.74
5-chloro-N-((S)-2-hydroxy-I-[(S)-1- 10 1.5

mnm\é,lp np\ll1nr‘f\ Bthiophene-2-sulfonamide 10 1.56 122 10 1.68
5- }rh%orc )- 2-hydro>7<y |-[(SRFTOFLI8 etRDrd- horsctymethyl)-2-
Ithigheme-2sstifanamide; 23 _lPQP@WhOﬁEYJ}{WP.hRW%SWQV 1-[(S)-I
10 1.76 [meth f ro|4 hex’T thioh nggrg cé? rhiderrenpi 2440 2.32
5- :hlorc-N-{(S)-Z-hydroxy-3-meth‘T}_/OI( ?ﬂﬁ% TG DA AR P pene-2-
butysjthiophgme-2-sulfopgmide RIS IS b Sy
5-Ehlorg-N-{(S)-2- hydroxy-3,3-dlintettiy %5\ LR .
méthylgropyllbutyl}thiophene- zﬁmt@mrgyde 103,64 138 162 '5%
5-chlérg-N-g8)-2-hydraxy-4-methy ks[4S x-11 10t3p8dny1]-4- -yl-1-(hydroxymethyl)-
meéthylpropyl]pentylithiophene-2-sutfohamidles 2R16:30:idp2ne-2-sulfonamide
5-EhiBrg-N-£5)- 2-hydrded/-I-[(SP-bromethyIHASHBRB U hydroxy methyl)-2, 4-
34 m}}lu iophene:2-sulfonamid i oRygByEshiophene-2-sulfonamide
5 AN #5)-2-hydr Gty -I-[(S)Premoss-[(15,2R)-1-(hydroxy methyl)-2-
m:'tglg/lplur%%v At-4-enylithiop RSk cdyil #2%2%@2?]@55@@@ 48 10 3.86
4 ] -2-ethyl-]- ‘
13910y chiloro-N-((S)-2 ‘E\K A?)Q%me[gg f)butyl ithiophene-2-sulfonamide
59 4.5 5-bromo-N-[(18,2R)-2-ethyl-1- ~(hydroxymethyl)-4-
methylpentyl]thiophene-2-sulfonamide
60 20 6.9 3-bromo-N-{(18,28)-2-ethyl-1-
\ (hydroxymethyl)pentyljthiophene-2-sulfonamide
61 20 5.7 5-bromo-N-[(18,2R)-1-(hydroxymathyl)-4- -methyl-2-
J - ‘ ‘ propylpentyl]thiophene-2-sulfonamide
62 20 43 5-bromo-N-[(18,28)-2-ethyl-1-
(hydrO\”ymelhyl)he;;tyi}thlophene 2-sulfonamide
63 20 33 5-bromo-N-{(18,2R)-1-(hydroxymethyl)-2-
isobutylheptyl]thiophene-2-sulfonamide
64 20 2.9 5-bromo-N-[(18,2R)-1-(hydroxymethyl)-2-(4-
. ) methoxyphenyDheptyijthiophene-2-sulfonamide
65 20 1.9 3-bromo-N-[(18,2R)~1-(hydroxymethyi)-2-
_ pentyloctyljthiophene-2-sulfonamide
66 20 5.3 5-bromo-N-[(18,28)-1-(hydroxymethyl)-2-
| phenylpropyljthiophene-2-sulfonamide
67 20 4.7 5-bromo-N-[(18,28)-1-(hydroxymethy!)-2-
: phenylbutylithiophene-2-sulfonamide
 68 20 23 5-bromo-N-[(18,28)-1-(hydroxymethyl)-4-methyl-2-
_ ‘ phenylpentyl]thiophene-2-sulfonamide
69 20 1.5 5-bromo-N-{(18§,2S)-1-(hydroxymethyl)-4-methyl-2-
pyridin-3-ylpentylithiophene-2-suifonamide
70 20 4.6 S-bromo-N-[(18,2R)-2-(2-furyl)-1-
(hydroxymethyDpropyljthiophene-2-sulfonamide
71 20 5.2 5-bromo-N-{(18,2R)-2-(2-furyl)-1- '
(hydroxymethylbutyl]thiophene-2-sulfonamide
72 20 6.4 5-bromo-N-[(18,2R)-2-(2-fury})-1- (hydm\ymeﬂlyl) 4-|
methylpentyllthiophene-2-sulfonamide
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3 1.61 methylpropyl]butyl) thiophene-2-sulfonamide 10 4.59 130 10 1.85
op hene-2-sulfonamide 131 10 3.64 5-chloro-N-{(S,S)-1-[(4-
chlorophenyl)(hydroxy)methyl]-2- methylbu I}thio hene-2-sulfonamide 132
100 1.68 5-chloro-N-{(S)-2-hydroxy-4-methyl-I-[(S)-I-
methylpropyl]pent-3-enyl}thin ophene-2-sul [on amide 133 100 2.51
5-chloro-N-{(S)-2-hydroxy-3-methyl-I-[(S)-I 1.68 methyl ropyl]but-3-en
[}thiophene-2-sulfonamide 134 100 2.42 5-chloro-N-{(S,S)-I-[hydroxy(4-

methoxyphenyl)methyl]-2-methylbutyl} thiophene-2- sulfonamide 135 10
1.9F8-chloR$N-{[S, E)-2-hydroag-Bsmety15;[3) I A% o methyl
propyllpent-3-en 1}thiohene-2-s{ifdnamidtyD36:08h2 3R ne-2-sul fonamide
5-"hT 6ro-N-g%)-4+ (1,3-§idxan - 283 oy R RE(S) - i ethiyliarep methy1)-3-
pHene-2-sulfonarhide 137 10.1.,98Bvhighoi (S 2-hydroxyids[(S)-1-

m atﬁ%}laropﬁﬁhex-&en)ﬂ-? thiopRebie e StHforfarSide (11380 L 0364 )-2- 1sopropy1
5- h}'gi‘C‘N ”C,S 1 {h\yldroxyfA W QWFW(;)}) Wﬁ%ﬂtﬂmnm‘de '
-2tmethylbuityl)th{o phehé- 2-su %ﬁéé@ 11 depgeoy]-4-yi-1-
5-Ehlord-N-{(S,S)-1-[[4 (di meth 0 § T(H@c? RS E RS- 2-
memy»ltutylidhlormene%rsui"w AR (157875 el

N{(S,S -1-[cyclopentyl(hydr0x3 f h%éﬁ{i gh)e,r)g“z sulfonamide
thjoptiepe-2sulfgnamigedl4T 1(_9 éhlé)ilbl'iﬁ(‘- TS S)= 7 methytpropy
lJdctyl} 1hiophene-2-sulfonam|dgh):lgipa,\)];ﬂ2[};15@){;’»C %tNﬂi 12 NYGEXYEES)-|
rmetfsigro 1Peptyl}thioptene-2isulionamife STAS 209, 1152
Ni((S)-2-hydroxy:l-[(S)-] (hydroxymethyDoctylithiophene-2-sul fonamide

788 20 23.0 5-bromo-N-[(18,28)-2-ethyl-1-
{hydroxymethyDocivijthiophene-2-sulfonamide

79 20 1.6 5-chlero-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 [o-chloro-N-{(18)-2-[(2-hydroxyethyDamino]-1-
(hydroxymethylypropyl]-2-thiophenesul fonamide

82 20 2.2 5-¢hloro-N-[(18)-2-[(2-hydroxyethyDamino]-1-
(hydroxymethyl}butyl}-2-thiophenesulfonamide

83 20 1.7 5-chloro-N-[(18)-2-[(2-hydroxyethyl)amino]-1-

: (hydroxymethyl}heptyl}-2-thiophenesul fonamide

&4 20 3.8 N-[(1S5)-2-(benzylamino)-1- -(hydroxymethy! )propyl] -5-

: _ chloro-2-thiophenesulfonamide

85 20 8.9 IN-[(18)-2-(benzylamino)-1- (bydroxymethy )butyl] 5-
chloro-2-thiophenesulfonamide

86 20 20 5-chloro-N-[(18)-2-(cyclopentylamino)-1-
(hydroxymethyl)propyl]-2-thiophenesul fonamide

87 20 3.1 5-chloro-N-{(18,28)-1-(hydroxymethyl)-2-

: methylbutyl]-N-(2- phenoxyemyl)thnophene 2-
sulfonamide -

88 20 4.9 5-chloro-N-(3-chlorobenzyl)-N-{(18,28)-1-
(hydroxymethyl)-2-methylbutyl]thiophene-2-
sulfonamide

89 20 2.3 ~ 15-chloro-N-{(8)-2-hydroxy-1-phenylethyl]thiophene-2-
sulfonamide

90 10 3.82 5-chlore-N-[(S)-1-(hydroxymethy!)-3-

230 13764 methylbutylJthiophene-2-sulfonamide
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methyl ro | hex I}thin hene-2-sulfonamide 144 100 1.51
N-{(S,S)-1-[hydroxy(2-methylphenyl)methyl]-2- meth
Ibutyl}thiophene-2-sulfonamide 145 100 1.72 N- f (S)-2-hydroxy-3,3-di
methyl-I-[(S)-1 met 1 ro I]bu 1}thiohene-2-sulfonamide 146 10 1.83
1-((S)-2-hydroxy-I-[(S)-1-methylpropyl)but-3- enyt}thio hene-2-sulfonamide
147 10 2.04 N-{(S)-2-hydroxy-I-[(S)-1-methylpropyl]pent-4- enyl}
thiophene-2-sulfonamide 148 10 1.52 N-((8)-2-hydroxy-I-[(S)-1 methyl

prepylhutyl thiophene-2-sulfonamide 149 100 1..62 N-{(S,S)
1 th):l drox -mtathoxyﬁhenyl)r’?rét‘ﬂﬂfﬂ T2l nlaryisumythy Dpentyl]thiophene-2-
th Uk}' e-2-sulfonamide-150 ! oham;de .
N}((S)-4-(1,3 diokan-2- 6-2 hyc?r PRSI gty popyiiBeryDjhiophenc-2-
th - narmt o
NL((S)-2-hydroxy-I-[(S)- ?methy@}g{@ﬂ%@%‘ﬂwﬁi?}?m@ %%W@Hé?ﬁkf@e
1520300 T.93 N-{(S)-Z-hydrox i YIRFopyIRen
h}ne-z-sulf:wamide 1%)410 2. ifmrgr(%m “{hydroxy y"y tiaphens-
thio)phenylkmethyl) -2-3meth ylbutyl)thio hene 2-sulfonamide 154 100 4.23
NH(S,S)-1-F4- (dimethglamino)phenyl J(hydrox})methyl]-2- methylbutyl}
thiophene-2%ulfonamidé 155 20 4.2
5ichioro-N4¢s S)-1-[(Sf-Syclohex-2-en-1- 20 2.6 yl(hydroxy)methyl
J-b-frethylblityl} fhiophéfie-2- JoirbRasmiiESISE 301581 1-
5ichlorp-N-4(S,S|E)-2-Aydroxy { Sy e Bidefutliyopropsiieiiotende
[Hhiohene-Z-sulfonami 20 6.7
5 fehioTo=NSHS- R E)-2-hydroxy | [(S)-1.20.6.8
h an@et%)z-suliéc?nar’r ide 1'15)5u [%(g ghzj;%%nﬂl %S’:”FQFE)Y? Uy Pos@OFT @@“’z‘@
S|4 gmelnylggp pyTithiopgrere=3 :5'%% o {T-thydrosymethyl)butyl)thiophene-2-
. sulfonamide ‘
98 10 2.43 .[5-chloro-N-[(S)-1-(hydroxymethyl}-2,2-
20 2.8 ldimethylpropyl]thiophene-2-sulfonamide
20 4.9
20 2.4
%9 20 1.5 S-chloro-N-[(R,R)-2-hydroxy-1- -(thvdroxymethyl)-2-(4-
nitrophenylethyllthiophene-2-sulfonamide
100 20 1.5 S-chloro-N-[(S)-1- (hydra\ymethy)propy]thlophene
. 2-sulfonamide
101 20 "27 N-{R-2-(benzyithio)-1-(hydroxymethyl)ethyl)-5-
chlorothlophene~7 sulfonamide
102 20 1.6 N-[(R,8)-2-(benzyloxy)-1- -(hydroxymethyl)propyl]-5-
chlorothiophene-2-sulfonamide
103 20 2.3 5-chloro-N-[(R,R}-2-hydroxy-1-
|(hydroxymethyl)propyllthiophene-2- sulfonamide
104 20 2.5 5-bromo-N-[(S)-2-hydroxy-1- -phenyl ethy]jthzophene 2~
sutfonamide
105 10 3.93 3-bromo-N-[(8)-1- (hydromymethy) 3-
21’> ??3 methylbutyljthiophens-2-sutfonamide
20 2.4
20 1.5
106 20 2.4 5-bromo-N-{1-(hydroxymethyl Jpentyljthiophene-2-
sulfonamide
107 20 1.5 5-bromo-N-(2-hydroxy-1, 1 -dimethylethy! )th;ophene~2~
sulfonamide
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159 20 3.8 5-chloro-N-{(S,S)-2-hydroxy-4-methyl-I-[(S)-1- 20 3.2 methyl ro
yl] j ent-4-enyl}thiohene-2-sulfonamide 1 00 20 4
5-chioro-N-{(S,R)-2-hydroxy-4-methyl-1-[(S)-1- 20 3.3 meth
Ipropyl]pent-4-enyl}thio hene-2-sulfonamide 161 20 2.6
5-chloro-N-{(S,E)-2-hydroxy-I-[(S)-i-methylpropyl] 5- henylpent-4-en
[}thiohene-2-sulfonamide 162 10 2.6 5-cliloro-N-[(S,S)-1
-(1-hydroxy-I-methylethyl)-2- meth Ibutyl]thiohene-2- sulfonamide 163 100

3.3 BeehloroN-((S)-2-hydroxy-T-[{S)r; th
thipphene-2-sulfonamide 102 1(1245&1(;;3?% 9&!%9{9{1’%!!134}139&55;}}' : %F&Hdﬂnophene—
5-¢hleporN-{(8,S)- 1'[hydﬁoXY(d|[memyﬂlmmydil@d@@mamwwmﬂenw th1 opheng-
hene-2-sulfohAamide 163.80 1.73-sulfonamide -
N-{(S)-2tallyt2-hydroxy2l9(S)-1methylpropyljpent- 4-en
1M5-chlgrothidhemne-2-shifonamide 166 10 1.78
5-¢hlorofN-{ g) 24ethyl- -7hydro y I-[(S)-1- meth ro yl bu 1}thio
heine-2-sulfgamide 16 ‘200 3.4
N-{(ﬁ-,@ -l-[i?&ﬁ(“l-uiliUlLiwg:llyl} \ ui’O"" ) !1 2 mnfh Ihn Il 5-chlorothio
hene-2-sulfepamide 168 40 5.8 )i Z@gi Suﬁo rop
-enyl-3-methytrl- 10 1.6 E(S)-l-rnet yIpropy t-3- |op ene f%
sulfonamide2@69 10 1.54&-chldre-N- ((SS) 1-{hydro yy[bls(4-
methbkyphertyl)methyl}.£2-met JEN[EPPENS: éowgqggrgae 170710
1.95 5-chloro-N-{{S.E)-2-hydrox§m3dmigthybd f{Erbnhens-2-su! fonamide
methidpFop-Fenylj-I-[(S)-cmethypboo pyljlientBy< eRyHBIR, Dbuiyl]thiophene-2-
hene-2-sulfonamide 177 00 5,32"0e(@@)dR-but-3-en),|-2-hydroxy-I-[(S)-1-
m athﬁprop lthexi5-enyIFo5- chlﬁ’@fhr@?%ﬁﬁé}z - Spffonamate17,2-100 2
5-thlord-N-({(S,S)}1- {hygir7 FRAPHtPDIMipgiFne-2-sulfonamide
2-methylbutyh)tNgphen j namide
114 20 1.8 N-[R-2-(benzylthic)-1-(hydroxymethyl )ethy]
. bromothiophene-2-sulfonamide
115 20 4.4 5-bromo-N-(R-2-hydroxy-1-{{(3-
methylbenzyiythio]methyl}ethyl)thiophene-2-
sulfonamide
116 20. 2.2 N-{(8)-1-{4-(benzyloxy)benzyl]-2-hydroxyethy!} -5-
.. |bromothiophene-2-sulfonamide
117 . 20 2.6 |5-bromo-N-[(R.R)-2- -hydroxy-1-
_ j(hydroxymethyl)propyl]thiophene-2. sulfonamlde
118 20 48 5 chioro-N-[{S,S)-1- formy[ 2-methylbutylithiophene-
_ 2-sulfonamide '
119 10 4.1 5-chloro-N-[(8,5)-1-(1-hydroxyethyl)-2-
0.3 1.54 methylbutyljthiophene-2-sulfonamide
3 2.49
10 3,76 -
120 10 8.83 S-chloro-N-{(8,8)-1-[cyclopentyl(hydroxy)methyl]-2-
130 51 294 methylbuty!} thiophene-2-sulfonamide
121 10 1.74 5-chloro-N-{(8)-2-hydroxy-1-{{S)-1-
10 1.5 methylpropyljoctyl}thiophene-2-sulfonamide
10 1.56
122 10 1.68 5-chloro-N-{(8)-2-hydroxy-1-{{S)-1-
10 1.8 methylpropyllheptyl} thiophene-2-sulfonamide
123 ig 2.14 5-chloro-N-{(S)-2-hydroxy-1-[{8)-1- ‘
1.76

methylpropylJhexyl} thiophene-2-sulfonamide
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17 310 1.5 5-bromo-N-((S)-2-ethyl-2-hydroxy-I-[(S)-1 rnet yl ro yl]but
[}thiophene-2-sulfonamide 174 100 1.75
5-bromo-N-{(S)-2-hydroxy-2-isopropenyl-3-methyl-I-
[(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-I-enyl]-1-[(8)-1-methylpropyl]pent-3- 20 9,3
enyl}thiohene-2-sulfonamide 176 10 1.52
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Qmmln 19

droxﬁrﬁéthyl)q

é§ﬂd' 1HPneiRe: 1-((S)-1-methylpropyljbut-

tophene-2-sulfonamide
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thiohen
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-1-[(S)61-hyd

Q-Bu¥oro-N-{(S)-2-hydroxy-1-[(S)-1-
oxyethy 231620, 2 tFiepath dsul fonamide

[fonafnide 18% 20 2.4
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-I-[RA8Aydro
ide 186 20 6.
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rqg

chjlg ro- N%?S

R

“2-hytxy-I- S

hio f(4-
i %’%ﬁﬁdm\y)methy] 2-

pyllegntyl)thiophene-2- Su”orrrmhy utyi} thiophene-2-sulfonamide
132 10 1.68 3-chloro-N-{(8)-2-hydroxy-4-methyl-1-[{8)-1-
methylnropyllpent-3-enyl} thiophene-2-sulfonamide
133 10 2.51 3-chloro-N-{(S}-2-hydroxy-3-methyl-1-{(8)-1-
1.68 methylpropylibut-3-enyl} thiophene-2-sulfonamide
134 10 2.42 S-chloro-N-{(S,S)-1-{hydroxy(4-
methO\yphenyl}meLhyi]Q«methy]butyl}thiaphene—?.—
: : sulfonamide
135 10 1.93 "|5-chloro-N-{(S,E)-2-hydroxy-3-methyl- 1-[(5)-1~
10 75 methylpropyllpent-3-enyl} thiophene-2-sulfonamide
136 10 2.13 s-chloro-N-{(8)-4-(1,3-dioxan-2-y1)-2-hydroxy-1-[(S)-
1-methylpropyllbutyl} thiophene-2-sulfonamide -
137 1 10 1.96 3-chloro-N-{(8)-2-hydroxy-1-[{(§)-1-
. : : methylpropylJhex-5-enyl} thiophene-2- sulfonarmde
138 10 3.54 S-chloro-N-((S,8)-1-{hydroxy[4-
(methylthio)phenyl}methyl}-2-methylbutyl )thsophene—
42-sulfonamide
139 10 3.97 5-chloro-N-{(8,$)-1-[[4-
{dimethylamino)phenyl](hydroxy)methyl}-2-
. methylbutyt}thiophene-2-sulfonamide
140 10 2,57 N-{(8,S)-1-{cyclopentyl{hydroxy)methyl]-2-
methylbutyi}thiophene-2-sulfonamide
141 10 4.2 N-{(8)-2-hydroxy-1-[(§)-1-

methylpropy!Joctyl} thiophene-2-sulfonamide
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188 00 6.3 5-chloro-N-((S,S)-2-hydroxy-I-[(S)r1 20 3.6
methylpropyl]pent-4-enyl}thiophene-2-sulfonamide 20 3.6 189 20 8.1
5-chloro-N-((S,R)-2-hydroay-I-[(S)-1 20 7.9
methylpropyl]pent-4-enyl}ithiophene-2-sulfonamide 20 7.2 20 4.4 190 20
4.4 5-bromo-N-{(S,S)-1-[(S)-1-hydroxyethyl]-2- 20 2.6 meth Ibut
[}thiophene-2-sulfonamide 191 20 5.4 5-bro
mo-N-((S,S)-1-[R-1-hydroxyethyl]-2- 20 4.8 meth

Ibutytithioheme-2-sulfonamide T2 @R drony-1-[(5)-1-
Srbromo-N-((S,S)-2-hydrmry-|-[(Glip2€hliBentyi} thiophene-2-sulfonamide
methylpropyd]pentyl}thiophene Rg(dfenapdidey 40 &)71193 2085
5t -N-{(S,R)-2-hydroxy-|- e‘@ﬂﬂsf-l;ﬁ@g&}ﬁexy]}thiophene-z—suifommide ‘
etiypropyf]pemtylithiobhene{P-<(fShartisé o200 Bri9Ay 209 B3brany!}-2-
o-N-{(S;S)-2-h{droxy-I-[(S)-1/ 765 Byns Ayiptepyieiftrreidy|}thio
hehe2tsulfdhantide 195220 4. é‘éléﬁo%frwﬁiﬂp{qs?ﬁ)dEdeﬁfﬁ[(S) 120
6712‘%6 A I _y|||. ent —r 4].{;...'(“;{@%@9}/“}‘ % f&? ﬁ ﬁﬁfﬁml €
5-ch|oro-N-l[ S,S}-2- me{ﬁw - (2?2}%@% h;hii g | metiylpropyljbut-3-
efhylyortyljioptene 4-gITon i)
5-ch|orp-N-[1-(1-hydroxégute %Qy }g?ﬁy Oéysllf;i)a:mr;ee Mylpropyllpent-4-
clohexyl]thigphe 1e-2-au§tonamm*m FApTo-N ft
-(I-hydfoxy-3-methylbut-3- en "ﬁﬁéﬂ&@iﬂ%ﬂ%@;hﬁ%%p%&lé@gﬁf&% 499 20
2.8 & chlorosN-[(S)-2-hyslroxy- IM{@@FMMQ&&?WH&%&UE’R% )methyl] -2-
hene-2-sulfonanjide 199A 0 f2debChintpabHs)2shydrosyn|
hydlPéxycydidhexyl)ethylthio hehér-guifonamide 200-28 2 roxy-1-[(S)-1-
-chlorp-N-[(S)-2-hydroxy-I-(4-|methyloropyl]butyl}thiophene-2-sul fonamide
prapbxycydidhexyl)ethyfithioph@h&3-8uiifdnamithe(S)-1 -methylpropyiihex-5-
enyl}thiophene-2-sulfonamide
152 10 1.51 N-{({8)-2-hydroxy-1-[(5)-1-methylpropyl)pent-3-
- ynyl}thiophene-2-sulfonamide
153 10 2.09 N-((5,8)-1- {hydroxy[4-(methylthio)pheny|jmethyl} -2-
methylbutyl)thiophene-2-sulfonamide
154 10 4.23 N-{(S,8)-1-{[4-
{(dimethylamino)pheny! }(hydrow)methyl]
methylbutyl} thiophene-2-sulfonamide
155 20 4.2 S-chloro-N-{(S,5)-1-[(§)-cyclohex-2-en-1-
20 2.6 yl(hydroxy)methyl]-2-methylbutyl} thiophene-2-
. sulfonamide :
156 20 5.3 "15-chloro-N-{(§,S,E)-2-hydroxy-1-[(§)-1-
20 5.9 methylpropyllhex-4-enyl} thiophene-2-sul fonamide
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 methylpropylhept-¢-enyl} thiophene-2-sulfonamide
159 20 - 3.8 5-chloro-N-{(§,8)-2-hydroxy-4-methyl-1-[(8)-1-
20 3.2 methylpropyl]pent-4-enyl} thiophene-2-sulfonamide
160 20 4 {5-chloro-N-{(8,R)-2-hydroxy-d4-methyl-1-[(S)-1-
20 3.3 methylpropyl]pent-4-enyl} thiophene-2-sulfonamide
161 20 2.6 5-chloro-N-{(§,E)-2-hydroxy-1-[(8)-1-methylpropy!]-
. 5-phenylpent-4-enyl} thiophene-2-sulfonamide
162 10 2.6 5-chloro-N-[(S,S)-1-(1-hydroxy-1-methylethyl)-2-
methylbutyljthiophene-2-sulfonamide
163 10 33 5-chloro-N- {(8)-2-hydroxy-1-[{8§)-1- me‘thylpropyl} -2
: - pentylhepty!} thiophene-2-sulfonamide
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201 20 2.2 N-{(S)-1-[4-(allyloxy)cyclohexyl]-2-hydroxyethyl}-5
chlorothiophene-2-sulfonamide 202 20 2 N-((S)-
-[4-(benzyloxy)cyclohexyl]-2-hydroxyethyl}-
5-chlorothiophene-2-sulfonamide 104 203 20 1.5
N-[1-acetyl-4-(hydroxymethyl)piperidin-4-yl]-5- chloroth iophen e-2-s ul
fonamid e 204 20 2.8 5-chloro-N-[(I S,2S)-1-(hydroxymethyl)-2- 20 2.5
methylbutyl]-2-furansutfonamide 205 20 2.6 '

Ni[(E8)12-butyl-H(hydroxymetgxy k- RSC jort fdroxy(dlphenyl}metnyl -2+
thiophenhesulfonamide 206 20 &;&N{{(tﬁ}aﬁgﬂq coyymethyl)-2-methyl
blﬁtﬂ/ﬁSZ furadsulfonamide 207/ RO{&.62-allyl-2-hydrowy-1-[(S)-1- -methylprepyl]pent-
NS, 2S)-1-(hydroxymethyl)-34methytbtiylefioqaens-2-sulfonamide
2-tﬁﬁ:ﬁ)henéé}ulfonamide7Q08 20 1BlGo-N-{(S)-2-ethyl-2-hydroxy-1-[{S)-1 -
54fiuard-N-[(1S.25)-1-(hydroxyrietiypaoyii ety vudpiRhip sulfonamide
herédulfonathide 200 262 | 4= g@é‘ﬁnf -[bis(4-chlorophenyl)(hydroxy)methyl}-2-
ofost gél |J||c e-2 o'u!an"lam'nn WBQﬁﬂ#ﬂ%@ﬁéh@ﬂ‘?@-ﬁéﬁﬁb@%@@
agid tent- butyl ester 210 20 7.7 S$)2ydrey A yPRe isthbyt1-
lithiohene-23sulfonamide; 211 p m Opm ’ﬁf bﬂ(é% E”H&}H?B&Vﬂe b
enZylamin ggyc nexy!{)glinylj u ou ..m. Lu 1+
51chloro-N-[(S)-2-hydrosy-1-(4:m& ﬁ)é )
phene-2- sulfonamide 213 20 Igyﬁflén%l@éo [(S’é- hyla E%Mtgmphene >
ethytaminocyclohexyl)ethyl[thi
ofo-N-[(S)-2-hydroay-I-(4 n p rmlammmyapmx{ybﬂh&ﬂfm@%%ﬁeRr 3-
St ide 215 20 2.0 5-chlorosN-4(S)F2aayrieomyndr(ide
i71 10 532 N-{(5)-2-but-3-enyl-2-hydroxy-1-[(§)-1-
methylpropyllhex-5-enyl}-S-chlorothiophene-2-
sulfonamide
172 10 2 5-chloro-N-((8,8)-1- {hydroxy[di(} -naphthyl)Imethyl}-
, Z-methylbutyljthiophene-2-sulfonamide
173 10 15 5-bromo-N-{(S)-2-ethyl-2-hydroxy-1-[(S)-1-
_ methylpropyl]buty!} thiophene-2-sulfonamide
174 10 1.75 5-bromo-N-{(8)-2-hydroxy-2-isopropenyl-3-methyi-1-
{(S)-1-methylpropyl]but-3-enyl} thiophene-2-
sulfonamide
175 10 2.27 5-bromo-N- {(8,E)-2-hydroxy-3-methyl-2-[(E)-1-
10 1.7 methylprop-1-enyl]-1-[(8)-1-methylpropy{]pent-3-
- 20 3.3 enyl}thiophene-2-sulfonamide
176 10 1.52 : S~bmmo-N—{(S)‘2—but-3~enyi-2-hydroxy-1-{(8)—1-
methylpropyl}hex-5-enyl} thiophene-2-sulfonamide
177 20 5.1 5-chloro-N-[1-(hydroxymethyl)cyclohexyl]thiophene-
20 3.7 2-sulfonamide
178 20 2.3 5-chloro-N-{2- (hydm\ymethy Jbicyclo[2.2.1]hept-2-
‘ yilthiophene-2-sulfonamide
179 20 8.3 5-chloro-N-[1-(hydroxymethyl)-2,3-dihydro-H-inden-
_ i-ylthiophene-2-sulfonarnide
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)eyclohexylithiophene-
2-suifonamide
182 20 4.2 5-bromo-N-{2-(hydroxymethyl)bicyclo[2.2.1]hept-2-
yljthiophene-2-sulfonamide
183 20 3.7 5-bromo-N-{2-(hydroxymethyl)-2,3- ~dihydro-H-inden-
: 2-yllthiophene-2-suifonamide
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all ylaminoc clohexyl)eth llithio hene-2-sulfonamide 216 20 1.5
5-chloro-N-[(S)-2-hydroxy-I-(4-(3- pyridyl)methyl amino cycl oh exyl) ethyl]
thiophen e-2- sulfonamide 217 20 1.8 5-chloro-N-[(S)-2-hydroxy-1-(4-
morpholinocyclohex yethyl]thiophene-2-sulfonamide 2I8 20 2.8
5-chloro-N-[(S)-2-hydroxy-1-(4-(4
p),ridyl)methylaminocyclohexyl)ethyllthiophene-2- sulfonamide 219 20 2.3
5-chloro-N-[(S)-2-hydrosy-1-(4-(2- pyridyl)me thylamino

cycighexyhgthytithi-opiyene=2=gulforamid Sqqclqngq ?hcﬁdro\ ethyl]-2-
hloro-N-[(S)e2-hydroxysl{4-  nethyibu I?E:f;he;[;c 25- sulf}onm?de !
(g a}rbs)athoz@'meuhyl)ar@_mocyclgr@@f BLONIRIOPRENER 2SO
T21 20 4® 5-¢hloroN:[(S)- m@ﬂayibhtwmy&aﬁ&xtblapk&&%e :
sulféhramider 105 222 20 7.2 5reblosa-N-{(8)2-eihydd=(119(£)hydros
ethyDhu [[tAilbphene-2-3dlfonanmidéy P23 AME6y!} thiophene-2-sulfonamide
5tch6ro-N4¢S)-2-ethy I3 (1-hydiesaeto 814! (Rgth 2-hydroxy-1-[(S)-1-
viethy)butylthiophene-2 sulfonawiée 224! @y thiophene-2-sul fonamide
5} ctiorp-N2-hydroxy4-fetrahy el paioffgsan 4b xstiephthisS)-1-
hene-2}sulfgnan |de 27520 8. W%F&SP@Y 9[1@)42%9@%&19)1&}51&?}&%54%%
Id~gner2-siifforgmide--226-20.2.6..
N-[r(%%-z-et I-I-(hydroxymethy gﬁgg&@o#fe%?éﬁiﬁ rgéé 1222 y
26.3 NY{(S)g-ethyl-I-(hydroxymethy Btk B " ehe-2 s ramide
fluorothiopbene-R-sulfgnamidel 228 20 9.9
5rcilord-N=l¢S)-1-(2, 3-diny dro-KAnden =Yg 85 e XVEI Y oty (12
thiophene-2ssulfonamide 229 Gnehdbutyl} thiophene-2-sulfonamide
5tcilorp-N2A(S, S)-1-[(DAhydrasyiraineymethyg i 2R -1 -hydroxyethyl]-2-
20 4.8 methylbutyl}thiophene-2-sulfonamide
192 20 2.2 >-bromo-N-{(8,5)-2-hydroxy-1-[(§)-1-
28 1.9 methylpropylipentyl} thiophene-2-sulfonamide |
1.7 . '
193 20 8.5 5-bromo-N-{(S,R)-2-hydroxy-1-[(8)-1-
gg 4.5 methylpropyllpentyl} thiophene-2-sulfonamide
3
194 20 9 5-bromo-N-{(S,S)-2-hydroxy-1-[(8)-1-
20 5.3 methylpropyllpent-4-enyl}jthiophene-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- -
‘thydroxyethyDbutylthiophene-2-sulfonamide
197 20 - 34 5-chloro-N-{1~(1-hydroxybut-3-
20 1.8 enyl)eyclohexylithiophene-2-sulfonamide
198 20 4.4 S-chloro-N-[1-(1-hydroxy-3-methylbut-3-
enyljcyclohexyl]thiophene-2-sulfonamide
199 20 2.8 S-chloro-N-{(S)-2-hydroxy-1-(4- - .
methoxycyclohexyl)ethyl]thiophene-2-sulfonamide
199A 20 2.4 5-Chloro-N-[(S)-2-hydroxy-1-(4-
|hydroxyeyclohexybethylithiophene-2-sulfonamide
200 20 2 S-chloro-N-[(S)-2-hydroxy-1-(4-
propoxycyclohexylethyljthiophene-2-sulfonamide
201 20 22 N-{(8)-1-[4-(allyloxy)cyclohexyll-2-hydroxyethyl}-5
chlorothiophene-2-sulfonamide
202 20 2 N-{{S)-1-{4-(benzyloxy)cyclohexyl]-2-hydroxyethyl}-
3-chlorothiophene-2-sulfonamide
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methylbutyl} thiophene-2-sulfonamide 230 20 4.8
5-chloro-N-{(S,S)-I-[(E)-(hydroxyimino)methyl]-2-
methylbutyl}thiophene-2-sulfonamide All publications cited in this
specification are incorporated herein by reference. While the invention has
been described with reference to a particularly preferred embodiment, it
will be appreciated that modifications can be made without 5 departing
from the spirit of the invention. Such modifications are intended to fall
within the scope of the appended claims. 106 MCSLLP CLAIMS: 1. A

prédéss fokFesqlving a.ehirallyhpiire ds[(8-chiore:=2n highyl)sulfanyiBs -
ethylngrvaline for use in prepariorethitwiatiy-purdferamiso acid,
coRiprisingthe slaps &8 (a) fd ﬁﬁqfﬁgcaﬁrﬁﬁdt&r@bﬁ ((})yépmzdmﬁlei) -2-
hemihydraf® and N- r(r%éhmm- \saifor fig
etf4Rdl at @molar ratid df 1: 1}
S Qﬁ? {e)}cooling-the mixture 1o
the precipi?gte with ettahol an U" Qn %
((, ybt Hizin I.IIC rastere Au u\.:l.lll \SAS
diastereon?gric salt toLgﬁ)(réowde glr{ rga uéhgf ﬁm(g ﬁ'ﬁ?ﬁgt
ext@act, angh(h),drying and optienp ] et
provide chirally}pure N-[(5- ch@{ghargn@myug f)(g@,y l;:ifg,lgigyya@rval|ne 2.A
metiiod forproducing zhirally pure @-aminctacids compiising. thesteps obxy-
(@) reacting an aldehyde and potagsiigaridyanideaitylanacid tert-buty! ester
a-méthylbéfizylamine 7ot hydroéhlosiade) salhiergofiaingd)filtering to provide
praduct (a); (b) teacting sulfurigabideant hiedact-fayr @y meidralizing the
chd Inithe Z&action of 11); (d) ekeetby-produbr ¢y srdnithe neutralized
cid; () reducing the product W&ﬁ“(ﬂ?“ﬁ(ﬁqj‘ﬁﬁk%‘tﬁ@‘b&%ﬁ%@ of step (e)
i lavddachlorie dcid tanrovidol sy
IyFipenRficqeeopiovies s*a;rmo e hydroxy-1-(a-
me‘bylaminocyclchexy})ethy'l}fhibphene-z-_
_ sulfonamide
213 20 1.6 5-chloro-N-[(8)-2- hydroxy 1-(4-
ethylaminocyclohexyl)ethyljthiophene-2-sulfonamide
214 20 2.1 S-chloro-IN-[(S)-2-hydroxy-1-(4~
npropylaminocyciohexyl)ethyl}thiophene-2-
sulfonamide
215 20 2.0 5-chloro-N-{(S)-2-hydroxy-1-(4-
o allylaminocyclohexyl)ethyljthiophene-2-sulfonamide
216 20 1.5 5-chloro-N-{{8)-2-hydroxy-1-{4-(3-
pyndylymethylaminocyclohexyl)ethyljthiophene-2-
. sulfonamide
217 20 1.8 S-chloro-N-{(8)-2-hydroxy-1-(4-
' morpholinocyclohexyl)ethyljthiophene-2-sulfonamide
218 20, 2.8 S-chloro-N-[(S)-2-hydroxy-1-(4-(4-
' pyridylymethylaminocyclohexylyethyl]thiophene-2-
sulfonamide
219 20 2.3 5-chloro-N-[(8)-2-hydroxy-1-(4-(2-
pyridyl)methylaminocyclohexyl)ethyljthiophene-2-
suifonamide
220 20 2.5 5-chloro-N-[{S)-2-hydroxy-1-(4-
(carboethoxymethyl)ammocyclohe\yl}ethy Jthiophene-
Z-sulfonamide
221 20 4.9 S-chloro-N-{(8)-2-ethyl-1 formylbutyl]tbxophena -2-
sulfonamide
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chirally pure a-amino acid; and (g) neutralizing the salt of chirally pure
a-amino acid to provide the chirally pure a-amino acid. 107

222 20 7.2 5-chioro-N-[(S)-2-ethyl-1-(1-
9.7 hydroxyethyl) butyl]thiophene-2-sulfonamide
223 20 5.6 |3-chloro-N-[(5)-2-ethyl-1-(1-hydroxy-1-
' - 8.4 methylethy[)butyl]thiophene-2-sulfonamide
224 20 7.2 S-chloro-N-(2-hydroxy-1-tetrahydro-H-thiopyran-4-
vlethyDthiophene-2-sulfonamide :
225 20 8.0 5-chlero-N-{(S)-2-hydroxy-1-piperidin-4- .
ylethyllthiophene-2-sulfonamide
226 20 7.6 N-[(5)-2-ethyl-1-(hydroxymethyl)butylthiophene-2-
sulfonamide
227 20 26.3 N-[(S)}-2-ethyl-1-(hydroxymethyDbutyl]-5-
fluorothiophene-2-sulfonamide
228 20 99 S-chloro-N-[(8)-1-(2,3-dihydro-H-inden-2-yl)-2-
' hydroxvethyl]thiophene-2-sulfonamide
229 20 6.3 S5-chloro-N-{(8,8)-1-[(Z)-(hydroxyimino)methyl]-2-
methylbutyl}thiophene-2-sulfonamide
230 20 4.8 5-chloro-N-{(8,8)-1-{(£)-(hydroxyimino)methyl}-2-
melhylbutyl}thiophene-2-suifonamide

All publications cited in this specification are incorporated herein by

reference. While the invention has been described with reference to a particularly

preferred embodiment, it will be appreciated that modifications can be made without

_departing from the spirit of the invention. Such modifications are intended to fall

within the scope of the appended claims.

106




MCSLLP
CLAIMS:

L. A process for resolving a chirally pure N-{(3-chicro-2-thienyl)sulfonyil-3-

thylnarveline for use in preparing a chifally pure g-amine acid, comprising the steps of;

(a) forming & mixture of (+)-ephedrine hemihydrate and N-[{5~chloro-2-
thienyl)sulfonyl]-3-ethylnorvaline in ethanol at 2 molar ratio of 1:1;

(b) heating to at least 80°C to dissclve the solids;

(¢} cooling the mixture to allow it to form 2 precipitate;

(d) washing the precipitate with sthanol and ethyl acetate to give
diastereameric salt;

(e) recrystallizing the diastereomeric salt;

(f) extracting the recrystallized diastersomeric salt to provide an organic
extract;

(g) washing the organic extract, and

(). drying and optionally concentrating the organic extract to provide

chirally pure N-[(5-chloro-2-thienyl)sulfonyl]-3-ethiylnorvaline,

3

A method for producing chirally pure o-amino acids comprising the steps of;

(a)  reacting an aldehyde and potassium cyanide with an o-methylbenzylamine
or hydrochloride salt thereof and filtering to provide product (a);

)] reacting sulfuric acid and product (a);

{c) neutr_alizing the acid in the reaction of (b);

(@) extracting product (b) from the peutralized acid;

(e} reducing the product df step (d);

(f) mixing the product of step (e) - In hydrochioric acid to provide a salt of
chirally pure g-amino acid, and

(g) neutralizing the salt of chirally pure a-amino acid to provide the chirally

pure ¢-amino acid.
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