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relates to aryl substituted 3-am nol actam derivatives and their use in
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chenokine r ( 0Q: el bited to produce therapeutic benefit in
a given inf ?%%%?%Eiarﬂgg??gés&S'ei%?'e recently, a famly of agents which

bl ock signalling by a wide range of chenoki nes sinultaneously has been
descri bet ( Thecheulkiires sred lagge famiiyodlsigmalling fid)e@ies3xith h@oclogitd . The first

ch agent,. eptigde ternmed "Peptide 3! found to jnhibit | eukocyte
Torat on | iERRy AR C et et it Siapg Tebkods i B ol e on i
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This peptide,” and its anal ogs such as NR58-3.14.3 (i.e
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pharmacological approaches to modulating inflammatory responses through

chemokine receptor blockade. It has proved difficult to determine which chemokine
receptor(s) should be inhibited to produce therapeutic benefit in a given inflammatory

20 disease.

More recently, a family of agents which block signalling by a wide range of
chemokines simultaneously has been described (see Reckless et al., Biochem J. (1999)
340: 803-811). The first such agent, a peptide termed “Peptide 3”, was found to
inhibit leukocyte migration induced by 5 different chemokines, while leaving

25 migration in response to other chemoattractants (such as fMLP or TGF-beta)
unaltered. This peptide, and its analogs such as NR58-3.14.3 (i.e. ¢(DCys-DGIn-Dlle-
DTrp-DLys-DGIn-DLys-DPro-DAsp-DLeu-DCys)-NH; [SEQ ID NO: 1]), are
collectively termed “Broad Spectrum Chemokine Inhibitors™ (BSCIs). Grainger et al.
(2003, Biochem. Pharm. 65: 1027-1034) have subsequently shown BSClIs to have

30 potentially useful anti-inflammatory activity in a range of animal models of diseases.

Interestingly, simultaneous blockade of multiple chemokines is not apparently
1



associated wth acute or chronic toxicity, suggesting this approach may be
a useful strategy for devel opi ng new anti-inflanmmtory nedi cations with
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phar maceuti 880. Firstly, a series of peptide anal ogs have been devel oped,
sone of which have |onger plasma hal f-1ives than NR58-3.14.3 and which are
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As a resul t 3¢ yeaggﬁﬁe%%wwgr %Fwaw%&lwféﬁl? ReRfides hgs been Gicd 3hioBSCl s

have T ocyssgiindfy RS kePHiEnnatdphbYes@Ad design small non-peptidic structures which retain
the beneficial properties of the original peptide.

This second approach yielded several structurally distinct series of compounds that
retained the anti-inflammatory properties of the peptides, including 16-amino and 16-
aminoalkyl derivatives of the alkaloid yohimbine, as well as a range of N-substituted
25 3-aminoglutarimides, identified from a small combinatorial library (see Fox et al.,
2002, J Med Chem 45: 360-370; WO 99/12968 and WO 00/42071). All of these
compounds are broad-spectrum chemokine inhibitors that retain selectivity over non-
chemokine chemoattractants, and a number of them have been shown to block acute

inflammation in vivo.

30 The most potent and selective of the above-mentioned aminoglutarimides was (S)-3-

(undec-10-enoyl)-aminoglutarimide (NR58,4), which inhibited chemokine-induced
2



5 conmpounds with sinple linear and branched al kyl side chains. However,
further studies revealed that the am noglutarimde ring was susceptible to
enzymat i CWPRAY/IBH@AIi ng i n serum Consequently, for sonePapB20HIG008%2 (f or
exanpl e, where the inflammuation under treatnent is chronic, such as in

aut oi nmune %i%:%ﬁéﬁﬁ?vihﬁ%ﬁm &P@%%W%&%ﬂbgﬁﬁd QBY bils JRRRlhags, and a

nmore stable conpound with 10 simlar anti-in nmat ory propertles may be
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human serum for at |east 7 days at 37C, but has considerably I5 reduced

pot ency cdnpaempeungs with simpledingar and branched plkyl dechainsh family of stable,
broad spectrum chenokine inhibitors (BSCls) are the 3- am no caprol act ans,
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W)2006/ 0161 wever , ry” conpounds have
al so been gengmgitiedinfglopening e serdmardoneéentiyiFomdonte dpipfitaioan{for ex@npe, si ze
(see for exanpl e W2006/134385). O her nodifjications to the |actamring,
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yi el d conpo i ot hel bt 0 and
W02006/ osw%é%‘gé}%‘ﬁgﬁﬁr" , B} héevsee%gﬂ ??Pg’g{eﬁgfﬁgs bre s gerr%ﬁ{sp?’rjc'g?e H hat
t he BSCl 1@c simildr wnti-$nftanmhetoryeptogértienmuih be smesionll e by the cyclic "head
group” (a 3-amno lactamor imde) and defined, to an extent, the

structural |imtations, f.qr tivit f.or exanpl e, bulky.substityents on the
i g it r ogdt AaeBbRaeh fodf iine ShthIg oS B G AP BRSO [F P o 2o
have |ittl e@id#eaddlenoyif-akncihithiRiRhate BSMA testbd for thdieasbilfydHRerufl! Sbndave an
acyl "tail group" attached. Conpounds with a 3-am no df%roup, either free or

N-al kyl subdetivativedhe palgpxnanabes ) godindecs, E0-eme ytetrabydspgidin-defingals pH ar e

com etel Y PRRBAC e B FRENAER Al SRR A BB, S
sul f onam $le redut&bpiéncyaiohpparidavith teatentalhidleuldie structure of the "head”
group and linker are critical for BSCl activity, it has been shown that a
wide vari ety, of ik fmity N oible, biad soetio Gonmoling ibibions (BEEES are e 51
amino caprolactams, with a seven-membered monolactam ring (see, for example,
W02005/053702 and WO2006/016152). However, further useful anti-inflammatory
compounds have also been generated from other 3-aminolactams with different ring
20 size (see for example W0O2006/134385). Other modifications to the lactam ring,
including introduction of heteroatoms and bicyclolactam ring systems, also yield
compounds with BSCI activity (see, for example, W02006/018609 and

W02006/085096).

In general, these earlier studies have demonstrated that the BSCI activity is conferred
25 on the molecule by the cyclic “head group” (a 3-amino lactam or imide) and defined,
to an extent, the structural limitations for activity (for example, bulky substituents on
the ring nitrogen are detrimental for activity, but vanations in ring size have little
impact). To be active as a BSCI, this “head group” must have an acyl “tail group”
attached. Compounds with a 3-amino group, either free or N-alkyl substituted, bearing

30 a positive charge at physiological pH are completely inactive as BSCIs. Previous



5 primary pharnmacol ogy of the conpound, at least in vitro. As a result,
nodi fication of the "tail group" has been extensively used to optim se the
physi cal Wﬁdonlman@aceuti cal properti es of the conpoundsPCTGB2HL0S62t he
structure of the "tail group"” can, for exanple, change the primary route of
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ot her rel at nmpoun i near tal e I ncreased
pot ency t@r Ah)MEqin@rbrt@dsquIas‘éle&ieﬂcgmpum&i. is restricted to branching at the
2' position - 3'3' - di nmet hyl dodecanoyl 3-am nocaprolactamis no nore potent

than the I|i 25 an ., _l.n..ot her ses stru . f.egtures of
e~ tar | oAIIREHEEenEsh of oratie Bl Eptrencare St BEh Sty ovea
ADVE proper Giigle diinoB¥@mPHRad gﬁﬁpﬁ"ﬂé@ﬂy lafgRl ionﬂ% Qi g, leP > have been

2' 2" - di net hyl propanoyl- 3- am noval erol actam contri buteés to the unexpected,
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pr ol ongeds biThe a@sCsbvidialsich e)ia@n;ﬂé istthé ﬁlt@dﬁamrufz phdigabstiadionpwithast , ot her
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dodec- 2", 3' ¢ 881¥i5 ﬁm@ﬂ‘ce%?spigé ﬁog& gia*&tleljlpgt g%ﬂa{ g%g'axﬁcﬁ“@tﬁe&ﬂneﬂﬁx as BSC's

t han corrpoun correspon tail groups Sinmlarly,
the data f roasmpehed ar a rplated cdmpoumdyacking)?’ Qt-drsubsmiamrs Kpgesdsplet 21at- ar omati c

AN T T E R T TN NCER N
to the reqsenERhn@Ray MR- PRell RAkraGoY Mah 86k 7 Man dodecanoyl-3-
aminocaprolactam (as disclosed previously in W02005/053702), or indeed any other
related compound with a linear alkyl “tail group”. The increased potency for branched
alkyl “tail groups” is restricted to branching at the 2’ position —3°3’-
dimethyldodecanoyl-3-aminocaprolactam is no more potent than the linear alkyl

25 analogs.

In other cases, structural features of the “tail group” have been identified which are
associated with improved ADME properties. For example, the pivoyl “tail group” of
2°2’-dimethylpropanoyl-3-aminovalerolactam contributes to the unexpected, and
particularly favourable, pharmaceutical properties of this molecule (as disclosed

30 previously in W0O2009/016390). In particular, the pivoyl group is resistant to



10 with aromatic "tail groups", such as benzoyl or substituted benzoyl,
woul d not be useful as BSCls. As a result, previous disclosures of
conmpoundswai20hi/B8GF activity have all excluded such ar oRETIGB20t1A10086Qr oups" .
The present invention discloses a series of sulfonam de anal ogs of

3- am nol act @[E}a%gﬂgﬂ %qqmrgﬁ)?%ggﬂtﬁgutgsr QTR hltgunsuslgylr oﬂ)r %gt? ElOl ﬂ@f &15? O{JS es

phar maceut i conpositions 1 Sing
of the conpthindsnpoukdconpositions such as for the treat rrent of i nfl amrat ory
di seases. Surprisingly, all of the conpounds as set out bel ow have

substanti al . BSCl ct|V|ty reater t an either 2', 3 - unsaturated acyl
3- ani nol act gh’g’a’é‘re 5EREAsGIO &?ﬁg HB@?“E}PaYa i groppsy have gegergHy b&%‘b’@é%prﬁge“teﬁe

i nvention, EBE&@nipte, REABbERA Wi }FQFBgér&ggl?B caBoREdte ﬁt%ﬂy’l ;t?os(tfo% rgent Wh 40 2

pharmaceutical l'y accept abl e sa or use Int r eat of an
i nf | ammat or godticsd3denoyl-Darkifdoxkprvladtat) hayd Maskiedlydower lency as BSCIs than
2011/ 154695PCT/ 0%?1%(8) :\Lv:}(hoc%rorgspzondmg saturated alkyl “tail groups”. Similarly, the data from

the original library of glutarimides suggested that aromatic rings at the 2-position were

also substantially less active (Fox et al., 2002, ] Med Chem 45: 360-370). Taken

together, these two findings have led to the reasonable assumption that aminolactams

10 with aromatic “tail groups”, such as benzoyl or substituted benzoyl, would not be
useful as BSCls. As a result, previous disclosures of compounds with BSCI activity

have all excluded such aromatic “tail groups”.

The present invention discloses a series of sulfonamide analogs of 3-aminolactam
compounds, each with aromatic “tail groups”, as well as pharmaceutical compositions
15 comprising the compounds, and medical uses of the compounds and compositions
such as for the treatment of inflammatory diseases. Surprisingly, all of the
compounds as set out below have substantial BSCI activity (greater than either 2°,3’-

unsaturated acyl 3-aminolactams or benzoylaminoglutarimides).

In one aspect of the invention, there is provided a compound of general formula (I), or

20 a pharmaceutically acceptable salt thereof, for use in the treatment of an inflammatory

disorder:
= | O
A N
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O @)
n
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wherein



nis an integer from1l1l to 4; kis an integer fromO to 5, representing the
nunmber of groups substituting C2, C3, 41 C5 and/or C6 of the benzyl ring;
and X arwol2onieEedsr branched groups substituting the b@aZTigdB2011/1§0862

i ndependently selected 5 fromany one of the group consisting of: alkyl,

hal oal kyl , RYdirOmeabitdm 1Np@: oxy, al koxy, amino, am noal kyl, am nodi al kyl,
carboxy, and hal ogen. The carbon atom at position 3 of the lactamring is

asymmetric and consequently, the conpounds according to the present

i nventi on hkisandntegersemOio Spepsesentingehe nemnbereafigsouns sulstitutingtCia, €3, Ghe "R’
and "S" coni fhO Th .esent. i nvention enconpasses 10 each of the

two enanti o@é%ydégﬁ‘%??r%hgﬁg%ﬁ'gé’o%i nations of these forns, including the
racem c "RS" mixtures. Wth a viewto sinplicity, when no specific

confi gur at i Hraré¢ Eneah onbranchedhgowisrsubstititidg the beadydring independenkl pselesteter st ood

that each of the two enantioneric for and their mxtures are represented.
Al so prow déamaa@wrlePﬁglet%oqm@nﬁﬁv%?ggwﬁéla@a kﬁwémyef(ylf, BYSROKY%: (1'), or

S PSS S gERaR b apegh e 1 (he reatrent of

The carbon atom at position 3 of the lactam ring is asymmetric and consequently, the
compounds according to the present invention have at least two possible enantiomeric
forms, that is, the “R” and “S” configurations. The present invention encompasses

10 each of the two enantiomeric forms and all combinations of these forms, including the
racemic “RS” mixtures. With a view to simplicity, when no specific configuration is
shown in the structural formula, it should be understood that each of the two

enantiomeric forms and their mixtures are represented.

Also provided according to the invention is a compound of formula (I’), or a
15 pharmaceutically acceptable salt thereof, for use in the treatment of an inflammatory

disorder:

= I o)
S HN,,
xk\ /s\< & NH
& o
n
@)

wherein n, k and X are defined as above.

20 Compounds (I’), having the (S)-configuration at the stereocentre, are 5-100 fold more

potent as a BSCIs than the (R)-enantiomer of the same compound.



wherein n, k and X are defined as above. 20 Conpounds (P), having the
(S)-configuration at the stereocentre, are 5-100 fold nore potent as a
BSCl s t hawotzhe/i5iR¥senant i oner of the same conpound. Th@CiT/GB2AT1090862
addi tionally provides the use of a compound of general fornula (1), or a

phar maceut i qkliwe G&?Q&(ﬁ@érﬁlﬁ@r&w&&Qﬁ@Qge ofialto uH@BP‘éé’H&Feﬂ' 'f(?rnﬁlfla Qé re 0o

medi canment for the treatnent “of an inflammtory di sorder:
5(1) wher ei phamiasewtivally aegprablersahtileredf, iy the manufacture of a medlcarnent for the

treatment of an inflammatory disorder:

@\ O
S AN
X S NH
k O/ \O
n

5 0
wherein

n is an integer from 1 to 4;

k is an integer from O to 5, representing the number of groups substituting Cs, Cs, C,,

Cs and/or Cs of the benzyl ring; and

10 X are linear or branched groups substituting the benzyl ring independently selected
from any one of the group consisting of: alkyl, haloalkyl, hydroxyalkyl, hydroxy,

alkoxy, amino, aminoalkyl, aminodialkyl, carboxy, and halogen.

Also provided according to the invention is the use of a compound of formula (I’), or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the

15 treatment of an inflammatory disorder:

= | O
X\ { HN”//,, NH
k // \
n
(9]

wherein n, k and X are defined as for general formula (I) above.

7



k is an integer fromO to 5, representing the nunber of groups substituting
C2, C3, C4) C5 and/or C6 of the benzyl ring; and 10 X are |inear or

br anched Wocopgissesti t uti ng the benzyl ring i ndependen®PCy/GBbHEA’$2f r om
any one of the group consisting of: alkyl, haloalkyl, hydroxyalkyl

hydroxy, al kQgyin c%H?gBQndsq{ﬁ‘vQ B8drblind ﬁ%é‘ﬁﬁ"e?ﬂgé%le > THR! ﬂ%ﬁtheﬁ&%

Al so provided according to the invention i s the use of a co

formul a (1')nveotiory thenarsacdded g edbhpowadiod geadyhicfosauta (Hher eof , i n the

manuf acture of a nedicanent for the 15 treatnment of an inflannatory
disorder: O HN,,,," X's' 0 (I') wherein n, kananre defined as for
general fornula (I) above.

k //\\

@M
5 whereinn, k and X are as defined for (I) above,
with the proviso that:

when n = 3, then at least one of C,-Cg on the benzyl ring is substituted with a group
other than halogen, C;-C5 alkyl, or C;-C7 haloalkyl; and

whenn=1, 2 or 3, then
10 C; or Cs on the benzyl ring are other than hydrogen or fluorine, or

C; on the benzyl ring is other than hydrogen, halogen, C;-Cs alkyl, C;-Cs alkoxy, or
C1-Cg haloalkyl, or

C4 on the benzyl ring is other than hydrogen, halogen, C;-Cs alkyl, C;-Cs alkoxy, C;-

Cs haloalkyl, amino, aminoalkyl or aminodialkyl, or
15 Cson the benzyl ring is other than hydrogen or halogen; and

provided that the compound is neither of the group consisting of: 3-(2'-
carboxybenzenesulfonylamino)-tetrahydropyridin-2-one, and (R)-3-(4'-

methylbenzenesulfonylamino)-caprolactam.

For the avoidance of doubt, it is noted that according to the invention the compounds
20 of general formula (I) do not include the compounds 3-(4'-
methylbenzenesulfonylamino)-tetrahydropyridin-2-one, 3-(4'-

chlorobenzenesulfonylamino)-caprolactam, 3-(4'-bromobenzenesulfonylamino)-
8



Certai n conpounds have been found to be novel per se. Thus, in another
aspect of the invention, there is provided a conpound of general fornula
(I): O PNoOxBIKse®s (1) 5 mherein n, k and X are as dePCma&B20tivo0fd6R above,
with the proviso that when n = 3, then at Ieast one of C2-C6 on the benzyl

s sub Qup 0 r than 7 al kyl ., or C-C7
Li’ilnga: kyl u gérpdg@ﬁ ﬁﬁ)-g]igfgglll’m%meh@ﬁ nfﬁleé'il &m%cﬁpﬁ a%tng%(ll” ng are
ot her than bydfodgarenesulfonyRiiifé)-caPfolactam, and 3-(4'-methylbenzenesulfonylamino)-

caprolactam.

Also encompassed by the invention is a compound of formula (I’):

(\l H N//’ I,
% \

™)
wherein n, k and X are defined as for general formula (I) above,

provided that the compound is none of the group consisting of: (S)-3-(4'-
methylbenzenesulfonylamino)-tetrahydropyridin-2-one, (S)-3-(4'-
10 methylbenzenesulfonylamino)-caprolactam, (S)-3-(4'-bromobenzenesulfonylamino)-

caprolactam, and (S)-3-(4'-chlorobenzenesulfonylamino)-caprolactam.

W02005/042489 teaches sulphonamide compounds of formula 9.0 (page 91) as
intermediates for the preparation in “Scheme 3” of N-substituted benzenesulfonamides
that are stated to be for use in treating cognitive disorders. Overlap with these

15 intermediate compounds is hereby disclaimed from the present invention.

US2007/0037789 teaches fluoro substituted 2-oxo-azepan derivates as y-secretase
inhibitors. Intermediate compounds such as according to formula IV in Scheme 1 (see
paragraph [0085]) are used in the synthesis of those derivates. Overlap with the

intermediate compounds is hereby disclaimed from the present invention.

20 W02006/005486 teaches sulphonamide derivates for the treatment of Alzheimer’s
disease or common cancers. Intermediate compounds such as according to formula IV
(see page 12) are used in the synthesis of those derivates. Overlap with the

intermediate compounds is hereby disclaimed from the present invention.



C3 on the benzyl ring is other than hydrogen, hal ogen, Cl1-C6 al kyl, Cl-C6
al koxy, or Cl1-C6 hal oal kyl, or C4 on the benzyl ring is other than

hydr ogen,whabtogem9sCl- C6 al kyl, CI-C6 al koxy, C 1 - C6 [ralras2r11/0008621 no,
am noal kyl or am nodi al kyl, or 15 C5 on the benzyl ring is other than

hydr ogen or . rovi.ded that the .conpound js I ther of the group
cgnsi sting y@@g@ng%clg?eg‘&&}Sbaﬁg@ﬂl&eﬂ‘fq“&wpég&ﬁB?‘*“@él“P‘iﬁVb‘r‘ﬁBWi di n- 2-one,
and (R) - 3- ( hodulwirdiyf bR Z&0epeW. Mafvhamidkdarior pahdiare hidd ihlige avoi dance
of doubt, it is noted that according to the invention the conpounds 20 of

general f or fxmthesis|of thpdigglamineicoufainingcampayodh dnyverdap <(>fthe intermediate
t hyl benze | a1 209 = r ridin-2-one, 3-(4'-
chi of Q&Eﬁl{"g%ﬁ%ﬁﬂﬁo*saﬁ&e&% gl%%"%‘-e‘%téfny l"E)I(())F'lr‘obenzenesuI f onyl am no) -

chl or obenzenes -caprolac (
cap rolactam (R)-3 -(4'-tri fluoronmethylb enz enesul fonyl amino)-
capr ol actanThSpfidr art alko disclbenzpewficitémpyindsifoogxagae:ol act am and 3

-(4' - met hyl benzenesul f onyl am no) - caprol actam Al so enconpassed by the

invention is a c ound of fornu r). wherein n, k. and X are
defined as for gg' chf%qxg wp&eseif?n)ég%g@?-ten(a@rdmpyn in-2-one is disclosed in
Gombar et al. (1991) Quantitative Structure-Activity Relationships 10; 306-

332;

- 3-(4-methylbenzenesulfonylamino)-tetrahydropyridin-2-one is disclosed in
10 Gut & Rudinger (1963) Collection of Czechoslovak Chemical
Communications 28: 2953-2968;

- (8S)- 3-(4'-methylbenzenesulfonylamino)-tetrahydropyridin-2-one is disclosed
in Maguire et al. (1990) J. Organic Chem. 55: 948-955;

- 3-(4-bromobenzenesulfonylamino)-caprolactam (in (S)- and (R)- forms, and -
15 with unspecified stereochemistry) and (S)-3-(4'-chlorobenzenesulfonylamino)-
caprolactam are disclosed in Parker ef al. (2007) Bioorganic & Medicinal

Chemistry Letters 17: 5790-5795;

- 3-(4-methylbenzenesulfonylamino)-caprolactam is disclosed in
W02004/033455; and

20 - (R)-3-(4'-methylbenzenesulfonylamino)-caprolactam is disclosed in

DE4117507.

However, none of the above prior art compounds have been shown to have BSCI
activity, or to be useful for the treatment of inflammatory diseases. As a result,
compounds disclosed in the prior art documents mentioned herein in no way teach or
25 suggest our unexpected finding that the class of sulfonamide analogs of aryl-
substituted aminolactams as defined herein have useful BSCI activity, and the prior art

compounds are hereby disclaimed.

10



provi ded that the conpound is none of the group consisting of: (S)-3-(4"-
nmet hyl benzenesul f onyl am no) -t et rahydr opyri di n-2-one, (S)-3-(4'- 10

met hyl berwonresist@ay| am no) - capr olact am PCT/GB2011/000862
(S)-3-(4"-bronmobenzenesul fonyl am no) - caprol actam and

(S)-3-(4"-chl orgbenzenes onyl ar ni,no) - capr.ql act arn. W)2005/ 042489 t eaches
sul phonani dgrf ko] %ﬂ??cfg{a%ﬁh% (l)nrvﬁﬂfll(g” Etaheﬁg tsﬁég‘élgef%p %m’laﬁ?glrcﬂgﬁnéqoé 19 the

pr epar at i oncoérfiprished) @sactdve ifreliefit) ATbinputRiipdrae a8 desnddf Moagliodas that are
stated to be for use in treating cognitive disorders. Overlap with these 15

i nt er medi at Bharmapitisally acceplableisglt theseaf anded | gaptometpharmacsuticallyiagceptablon.
US2007/ 0037 . ro substituted 2-oxo-azepan derivates as

y-secr et asez’lﬁ:ﬁ%%@?ﬂ?‘%gc%%ﬁernedi at e conpounds such as according to fornula
IV in Scheme 1 (see paragraph [0085]) are used in the synthesis of those
deri vat esS Byghhmmcentidally laeceptbber suttds aicentdn ppicolis thesaddioabyltgloS cl ai med

fromthe present inyention. 2 2006/ 005486 teaches syl phonam de derivates
for the treXCHERC a5t Sﬁf‘lﬁ}héﬁi Wéﬁoéﬂﬂi“g‘%gg&)wn& Wﬂr%%fﬁg‘érsgl.ph?tﬁt ernedi at e
conpounds S?ﬁ(ﬁ e, _sghaﬂgaﬁtpniftﬁferﬂf'l(ﬁo}ééﬁfé‘ﬁ?dsgﬁgﬁaéﬁﬁtﬂ,?néf&?g in the

t the interme

synthesis o ose derivates. Overlap w I'ate conpgounds is
her eby di scfumnaratd, thrtete, shecimte sirate, ilantantinethanesViphodite, podBe6&sul phmakte s

di aryl am ne-cont ai ni.ng conpounds ang their e as nodul atorg of, c-kit
receptors. RAPCAGE ARG aNED & R MRS of 1B BEat P DRE SPIPHRS S0of ¢ he
di aryl amebe el adrd tidsaltd farRied dfom HEkés QY@ dsaBdiain didtdssiud! FREbAHE E&TPOUNdS
is hereby disclainmed fromthe present invention. 5 The prior art also

di scl oses spibet §xamplesra) phamracettinallyaeegplable salts, reference can be made to “Salt
3-(T-carbox eli)& 1zegers.otéll fcod%%fl aﬂ%]t e? r}ﬁ{%gr %p?i}ll? 2-one is disclosed in
Gonmbar et al. ?fﬁ (1) fila & \% Igt U e-"A ity Rel ationships 10: 306-
332; - 3-(4' -net hyl benzenesul f onyl am no) -t et rahydropyri di n-2-one is

di scl osed i TheparinadeuRasli dogositidl@an b&nl the ErnDof Déolidz fe ReshpeaowdsrNi cal

Communi cat i ons 28: 2953-2968; - (Si,- L . .
3- (4" - met hy 8BNS Aaiels 1 8siaHNL3Psgs, LBeSORES @F SRRPOSERTIRS2 APREONTiatessolid| osed in

Magui re J : - .
3-(4'- brI(E)Stm)%JéJ R(zn(et%%glu ki gor{ye%%?%b%lggg{r%}}og@%aé% éé?gn—m%aﬁ%e’(t%c’-s Srrshs, and
15wi t h unsplacioké¢, ddxsingstaxch hgatatit, celjulasegmethyl cellulose, sodium carboxymethyl

(S)-3-(4"- Cchelll?ll’o%g,epr(])%)?vqgﬁggqfro LS and’ v?u)ii Other appropriate pharmaceutically

acceptable excipients and/or carriers will be known to those skilled in the art.

The pharmaceutical compositions according to the invention can also be presented in
20 liquid form, for example, solutions, emulsions, suspensions or syrups. Appropriate
liquid supports can be, for example, water, organic solvents such as glycerol or

glycols, as well as their mixtures, in varying proportions, in water.

Exemplar compounds according to general formula (I) and formula (I’) for medical

uses according to the invention may be selected from the group consisting of:

25
(S)-3-(3'"-fluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
(S)-3-(4'-fluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
(S)-3-(2'-trifluvoromethylbenzenesulfonylamino)-tetrahydropyridin-2-one,
(S)-3-(3'-trifluoromethylbenzenesulfonylamino)-tetrahydropyridin-2-one,

30 (S)-3-(4'-trifluoromethylbenzenesulfonylamino)-tetrahydropyridin-2-one [also known

11



caprol actam are di sclosed in Parker et al. (2007) Bioorganic & Medicinal
Chem stry Letters 17: 5790-5795; -

3- (4" - metWol2banisedsdsul f onyl am no) - caprol actam i s di scl o®€W/GB2011/000862
W)2004/ 033455; and 20- (R)-3-(4'-nethyl benzenesul fonyl am no) - caprolactamis

di sclosed in 507.. Howeyer, of t above prior .art pnds have
been shown ?so(gﬁ'i\\%i %gfﬂ‘pcé@[‘?'éi%b?'rzﬁ{r}ﬁ’t%o%eégﬁ%@flﬁ?n#@forlaﬂ’é&t 9%@?‘5%%’ of

i nfl amat OrM—iﬂ.ﬂo&ﬁﬂaﬂﬁbep&%n@su[iﬁﬁylhﬁlin(ﬁﬂBMﬂ_QSoﬁﬂ%SC| osed in the prior art
docunents nentioned herein in no way teach or 25 suggest our unexpected

findi ng t hatS)the'4'+didsorebensgnesytanylaminoka¢teasdropymdint2-enehst i t ut ed

am nol act angnas Hef i ' eful. BSCl act.iyjt and the prior art
conmpounds g&g%ﬁgﬂgb@ﬁ%g?%%g%ﬂﬁﬁrﬂgnﬁ%%%a?y rsoBE%émlgf °'¥dne i nvention, there
i's provi ded($)-3(246'dfesrobelensniibad hinim)-t@alpdiopidin-Rénect i ve ingredi ent,
a conpound &Sr se as _defjned above, or a pharmaceutically acceptable salt

thereof, an éir(3I"6'5@flu@ﬁbefﬁﬁa‘?ﬁﬁ‘b@%ﬂﬂnm'I“j}Taaé‘é@plﬂa'@P@‘@3&3i pi ent and/ or
carrier. 5 @9 %5-L@ﬁﬁ&%b&?ﬂehysuggﬁggﬁclﬁl%g.ge@g{m SridfAdbnd N PArticular the

addition sa finorganic aci 0 oride, "hydr obrom de,

hydr oi odi de(S)22Flabat-N:(2phxopiperitia-3-gl)piraspdalfenamtide fdlso laioevrods (8§-3qRgani c
aci ds such gs etate, maleate, fumarate, tartrate, succinate, citrate,
| act at e, mﬁﬁ%ﬁﬁ%F%Bﬁ%%@&@'&qﬁg;‘é@BmB%ﬁ?r&]’ pal noate and stearate.

Al so w tfy ngg)ty,e@s_g AzerddE foHyERRIAb)-habpaRbisye, when they can 10 be used,

are the salts fornmed from bases such” as sodi um or potassi um hydroxi de. For
ot her exanp(S9s-@f-BuhdbamacmstlfamilinminapezmpaaBlanesal t s, reference can be nmade

to "Salt se tjon r. hasic drugs’ (.1986) Int. J. Pharm 33: 201-217. The
phar mceuti@%'@dffﬁ%gﬁy %‘%?ﬁulg(gl_yilaﬁs‘f‘ﬂ)éa%em'ﬁ?ama solid, for exanple
powders, gr @)@—ﬁsterf—Bﬁﬂyﬁeﬁzerﬁ:@ﬁlﬁdyghrﬂiﬁ]@ﬁtéhﬁﬁydrb]bmmepr supposi tories.

e

Appropriate solid 15 supports can be, for exanpl'e, calcium phosphate,
magnesi um stBa3r&-Octylbanzenesuidemdamingl-azepan-2cimet aridh, st arch, gel atin,

cel lul os thyl ~cehl ul ose. . .sodi um car hoxynet hyl ,cel | ul ose,
pol yvi nyll%’py{éﬁc?l §y4d|0ﬁ ltg%gxwg%lfox@ii%%lpog% rﬁgﬁ‘ﬁ?m&{%ﬂé%ceuti cally acceptabl e
exci pi ent s afipharmauticalyacetptiblOsalisieosl 0 those skilled in the art. The

pharmaceuti cal conpositions according to the invention can al so be
presented in 20 liquid form for exanple, solutions, enulsiqns, suspensions

or Syrups. RIfrAes 56 COMBRHHYS Of flsdRY<tion Acqoading &y g@?@éﬂ%ﬁ?@}“‘%\@ érd/obr gani ¢
sol vents s U&&mtb»e@sams aeEordlng38 gener@iStotilih (B fdriddicalhidds b Eotdinklo VAT Y1 NG

proportions,
the invention may be selected from the group consisting of:

20 (R)-3-(4'-Ethylbenzenesulfonylamino)-tetrahydropyridin-2-one,
(R)-3-(4'-tert-Butylbenzenesulfonylamino)-tetrahydropyridin-2-one,
(R)-3-(4'-Octylbenzenesulfonylamino)-tetrahydropyridin-2-one,

and pharmaceutically acceptable salts thereof.

25 Exemplar per se compounds of the invention according to general formula (I) and

formula (I’) may be selected from the group consisting of:

(S)-3-(3'-fluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
(S)-3-(4'-fluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
30 (S)-3-(2'-trifluoromethylbenzenesulfonylamino)-tetrahydropyridin-2-one,

(S)-3-(3'-trifluoromethylbenzenesulfonylamino)-tetrahydropyridin-2-one,
12



Exenpl ar conpounds according to general formula (1) and formula (1') for
nmedi cal uses according to the invention may be selected fromthe group
consi sti Nyoah11/128696S) -3 - (3 '- fluorobenzenesul fonyl anPeB)GR2etIV@D86AT OpYT i
din-2 -one, (S)-3 -(4'- fluorobenzenesul fonylam no)-tetrahydropyri din-2

- one, '

(S)-3-(2 -t$l)f3| &40F%f}r%otr%mf%lgﬁ’ze%eélgml?nx érﬁ?)ntg a}%yéi{?pgﬁlﬁ r(2)p§/lF| di n- 2- one,
(S)-3 -(3 LE)i3-€2, a'edxﬂummbyﬁzbecwﬁbeslainlﬁa)ng’tka}adrdpgmdmez -oad)ydr opyri di n- 2- one,

103 o O LA ML S0 o 17 2 o

(S)-N-(2-oxgn 5da1nu§rolséazef}esuf@hﬁhﬁm{oqrfam_y,hl)oﬁasﬂa&@éh% fonam de or

(S)-3-(4"- trlf uor onet hyl benzenesul f onyl am no) pi peri di n-2- one],
b

(S)-3- (2 5 4(S)eb-(3.#'udilotrehenaeaesul fofigaminagietrablydiopyridinyongmyri - di n- 2- one,
S)-3-(2',5 , or.ghenzenesul amn etrah ridin-2-one, 5
§s§ 3- Ez SO S BRERbERE 8@?@?%1"%3%“3#‘ Fﬁogﬁii%w%?% di n- 2. one.
(S)-3- (3", 48)di-FludRy-Nb@raepReHtinony)BeAmsul fBhdnaiaydr opyri di n- 2- one,
(S)-3-(3,5 -difluorobenzenesul f onyl'am no) - tetrahydr opyri di n- 2- one,
(S)-2-Fl uor@)f&(%E&o&?ﬂna@nqswlifwﬂarmnpbmmasqnef onar ni de [al so known as
S)-3-(2 I ah dropyridin-2- one] , 10
Esg 3- E4 E{%?yf{)enz nesu?&gﬁly %&H%)O?ggg}dg C)ney > ]
(S)-3-(410 B(Et)yj perere Basilibnaendsalfdiiddmias B paspar-2 ik,

(S)-3-(4'-tert-Butyl benzenesul f gnyl am no) - aze one,

(S) - 3 (4 - t V- Eredr- BHWi‘&%@}ﬂSF'é‘PfWWﬁbgeﬂﬁbl"ﬁawl%ﬁy‘med| n- 2- one,

(S)

S) - and 15

(S) - 3 (4 ggt) E’Z@% ng‘i:f‘g ony+§21%rﬁ%- ﬁ ahy rbpyrl di n-2-one, and

phar rraceutl(:&)BI M‘ fctépdnzbdesuldad il aminbptatahydrbppidih@romeer se conpounds of the
i nvention acc Q ner al for I | ) and/or exenpl ar conpounds
accor di ng t%nd(ég}"i‘ g‘feuf‘ffﬁﬁiﬁcﬁew?blfs rtﬁ?Féﬂii)'cal uses according to the
inventiofs may be selected fromthe group consisting of: 20

(R -3-(4'-Ethyl benzenesul f onyl am no) -t et r ahydr opyri di n- 2- one,
(R -3-(4'- térltCXBnply‘lI mz@méwwrdmgltargﬁmal fornulal{har 6By faranedical oses,

(R -3-(4'- CI: ‘{})" %@ggfnl{/lﬁfltg nxy Lis) g}sl_??% éyl%thenesthrongfammo)Ocrz]igfolacta%l ora

phar maceut i %c
pharmaceutically acceptable salt thereof.

An exemplar compound per se or for medical use according to formula (I’) is (S)-3-
20 (4'-trifluoromethylbenzenesulfonylamino)-tetrahydropyridin-2-one, or a

pharmaceutically acceptable salt thereof.

According to the invention, inflammatory disorders (which term is used herein

interchangeably with “inflammatory disease™) intended to be prevented or treated by

the compounds of formula (I) or (I’), or pharmaceutically acceptable salts thereof or
25 pharmaceutical compositions or medicaments containing them as active ingredients,

include notably:

- autoimmune diseases, for example such as multiple sclerosis, rheumatoid arthritis,

lupus, irritable bowel syndrome, Crohn’s disease;

- vascular disorders including stroke, coronary artery diseases, myocardial
30 infarction, unstable angina pectoris, atherosclerosis or vasculitis, e. g., Behget's

syndrome, giant cell arteritis, polymyalgia rheumatica, Wegener's granulomatosis,
13



25 Exenpl ar per se conpounds of the invention according to general formula
(I') and forrmula (1') may be selected fromthe group consisting of:
(S)-3-(3'Whloarsie@dzenesul f onyl am no) -t et rahydr opyri di nPETEFR2011/000862
(S)-3-(4"-fluorobenzenesul fonyl am no) -t et rahydr opyri di n-2-one, 30

(S)-3-(2" -trif I one,
(93 (3 b B B e O o,
(S)-3 -(4'-tridisdasmr onet hyl benzenesul fonyl am no)-tetTahydropyri

di n-2-one, (S)-3 -(2',4'-di fluorobenzenesul fonyl am no) -t et rahydropyri

I

g'mnn(Z)) O,? :t r gﬁ) a&-g% ?ﬁlng%%a?%i @ﬁ%lratgrlg'e({] ordets guch as aﬁerglc rhinitis and COPD;

(S)-3- (2' -di f 1 uor obenzenesul f onyl am no) -t et rahydropyri di n-2-one, 5 (S)-3
-(3 di f | orgaroparg plagesialiéw myd/ovdelaye] gtaft sredrysh fpytion, @igthren@lne, (S)-3
-(3° -di fluor obenzenesul fonyl am no)-tetrahydropyridi n-2-one,

(S)-2- FI Lﬁ)ro Neapsplantastigiss di n- 3- yCbenzenesul f onani de,
(S)-3-(4'-Ethyl benzenesul f onyl ar ni no) - azepan- 2- one,

(S)-3-(4"- But &{ﬁenesul f onyl am no) - azepan- 2- one, 10

(S)-3-(4 -tert “BU benzenesul f onyl am no) - azepan- 2- one,
(S)-3-(4'-tert-But yI benzenesul f onyl am no) -t et rahydr opyri di n- 2- one,

(S)-3-(4'-Cet wkbenqmdeaud t)thnyﬁhmtindjsoateeq)i@nhlﬂingdwpeamhic scarring (keloid

phar maceut i callPY AEESFEABIE: AU b G e SO RRra Bh B Ty Biefune

according to Qfﬁi?@d’lsﬂ'hvfepﬁmébl@(ﬁb]hdﬁf didohblié ﬁ(rer@éﬂaé@'orl&ﬁﬁ%yﬁﬁﬁﬁfsdl ng to the
invention is (S)-3-(4'-nethyl benzenesul fonyl am no) - caprol actam_or a

phar macelf | calwlyet@m@ppaibwrg&apommwm of an wifedymgslispasecvieh@adiabpies se or
for nedi cal Z@&aﬁ&fcgﬁe% for mula (1') is (S)-3- 20

(4" -trifluoro ’fonyl am no) -t etrahydropyri di n-2-one, or a
pharmaceutically accept abI e salt thereof. According to the invention,

i nflammat ory dilegieders (which termis used herein interchangeably with
"inflammatory di sease") intended to be prevented or treated by the

conpounds of, formul a | or uticall acce able salts

t her eof or %B &d)ql ‘Fe@me{qp@ﬂsﬁ%’?etﬁﬁ {SEH%BE?‘&PWEP? hem as
active ingr &faefsesr, asthindCiheGRatont Atritis, a dRBIdRH B Cerficd B8R 9R Slevhiel TRERRD! €
such as multiple sclerosis, rheumatoid arthritis, | upus, irritable bowel

syndr onel5 de@hlnpg)r@slgeaimes multiple sclerosis, fibrosis (mcludmg diabetic nephropathy),

and formation of adhesions.

The above clinical indications fall under the general definition of inflammatory

disorders or disorders characterized by elevated TNFa. levels.

In one aspect of the invention, merely in order to circumvent any potentially
20 conflicting prior art (for example as noted above), the term inflammatory disorder may

exclude cognitive disorders such as Alzheimer’s disease and/or memory loss.

Compounds of formula (I) or (I’) are particularly useful for local delivery, and also for
the preparation of medicaments for local delivery, including creams and ointments for
topical delivery, powders, aerosols or emulsions for inhaled delivery, and solutions or
25 emulsions for injection. Pharmaceutical compositions containing one or more
excipients suitable for such local delivery are therefore envisaged, and subsequently

claimed.
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vascul ar disorders including stroke, coronary artery di seases, nyocardi al
30i nfarction, unstable angina pectoris, atherosclerosis or vasculitis, e.
g., BehcewO2osymsdeosne, giant cell arteritis, polyrnyal giPaT/GBOTIODES,
Wegener' s granulonatosis 13 Churg-Strauss syndrone vasculitis,

Henoch- Scho m%m e an | at ed
respirator y%ﬁ%ﬁ) gfgrég%sﬁr:‘ﬂﬂgs al'l'er Iﬁhomrsrsfll xﬁ;étﬁog ogﬁ%te@bamepomfe‘eﬂ &ran
transpl ant ipejphglakisrof drddyotptotal at]admgaﬁhirtatdt[y divegseifcluditg #adversg. | n renal
S5transpl ant .patients; - sor asis; skin wounds and other fibrotic disorders

i ncludi ng h YR reag Brt? ?Wga%qeé)mythe pdnindstiaian to apatient ohart &timat i ons
fol I owi ng Q%Hﬁaﬁr&hatefy ANRAREELA O&th &{n P'H%Eaé’eun%‘}drl%nfgo?%ﬁ IfgWﬁh{ éx%entusbr 0si s

(i ncluding alcoholi¢ liver disea SI'S

i di opat hi¥ defizsl hgraimnsequence of an underlyl ng di sease such as di abetes
(di abetic nephropathy); or -allergies. The inflamuatory di sorder may be
sel ected fr t.he, groug consi sting of .aut oi ne di seas ast hma,

r heunat oi d %ﬁmpﬁs{rggoncgacﬁogg)%g{j, Cgﬁﬁ’Pﬁgf’%Pfg’@ Ieppent Aceqr g\f‘&tt%&herlﬂlwéw“

can be carried out by topical, oral, parenteral route, by intramuscular injection, etc.

The administration dose envisaged for a compound, composition or medicament
according to the invention is comprised between 0.1 mg and 10 g depending on the

10 formulation and route of administration used.

The invention further encompasses a library consisting of elements all of which have
structures according to the formula (I) or (I’), and hence which all have anti-
inflammatory activity, useful for screening compounds for novel or improved

properties in a particular assay of anti-inflammatory activity.

15 The invention includes compounds, compositions and uses thereof as defined, wherein
the compound is in hydrated or solvated form. Unless specified otherwise, compounds
of the invention include tautomers, resolved enantiomers, resolved diastereomers,
racemic mixtures, solvates, metabolites, salts and prodrugs thereof, including |

pharmaceutically acceptable salts and prodrugs.

20 In any of the compounds according to formula (I) or (I’) described above (per se

and/or for medical use), n may be 2. Alternatively, n may be 3.
X may be haloalkyl, for example trifluoromethyl.

An exemplar group of compounds per se and/or for medical use according to any
aspect of the invention is selected from among compounds according to formula (I) or
25 (I’) where X is halogen or haloakyl and where k is between 1 and 3. For example, X

may be fluoro or fluoroalkyl (such as trifluoromethyl) and k may be between 1 and 3.

In particular, where permissible according to the formulae herein, the benzyl ring may

be monosubstituted with a group X as defined above (i.e. k = 1). For example, the

15



15 level, psoriasis, allergies, nmultiple sclerosis, fibrosis (including

di abeti ¢ nephropathy), and formati on of adhesi ons. The above cli nical

i ndi cati ome 2bdl154e9ader the general definition of inflamPaTarBRoti/i®essder s or
di sorders characterized by el evated TNFa | evels. In one aspect of the

| nventi on, BEEA fink fya9td HhoroRuiitELIUAAtan AIRY) BALRRS biRbd tharfBark@RLYIR! | N
prior art (for “exa as noted above), the“terminflamuatory di sofder may
excl ude coghalpakkgl @svasdeflsommuthyd sfoAkzdmepleparagriflusoawsthyh ficd. 41 nmenory | oss.
Compounds of . f or nul or. (1'). are particul arl seful, for |ocal

del Tvery. afifaragedaly) g bebep kg B hofbbiinlien bah e dse ke y.

i ncludi ng CriagmFayastdnOid3hibRitited Wath or®BlcaAlox(¢l.d. 2etyrboRPder s, aerosol s or
enul sions for i nhal ed delivery, and solutions or 25 emul sions for

i njection. Pharmaceutical conpositions containing one or nore excipients
sui t abl e ¥ ofn engspPcthE abevd featugesdprks lhanpby when 81ki saged, and subsequent |y
claimed. Also provided according to the invention is a nethod of

treat ment, i 0N ophy. i f i anmat ory
i sease (| noX e Ol R Bk ot o el er R AT e Pkl “F t e
adm ni st r at prepated wingahé protessés dascrlyedi hereatteammat ory anount of a conpound,
phar maceuti cal conposition or medi canent as 5 defined herein.

Adm ni strat : ﬁﬂ EF g E%npound, conposition or medi canent according to the

i nvention c 1 #ed out by topical, oral, parenteral route, by

i ntramuscul ar injection, etc. The admi ni stration dose envisaged for a

conpound, CORB @it 1aBbut® refBRAb 6A WRBk aP&E M IIhB GoAsdddrévAlR ARt usedid thiconpr i sed
between 0.1 ng and 10 g depending on the 10 fornul ati on and route of

admi ni st Ht patentapplicatipne“abeueRt imeans ar mtesyal dresw ¥onpwe 40% ofi XX plusonsi st i ng
of elenents I ich have structures.acc | n he f ) or
(1), and hé?\éé’eo%ia\@ﬁ p&?qf’raﬁl Ve {ﬁbf‘l'aai ﬁﬁ %ﬂﬁ?%gﬁ%é%’ 038{ ﬁ)v%(tp&s Sg)ég?g? goz

screeni ng conpounds for novel or inproved properties in a particular assay

of anti-i nf Tagued of ynuandricdl tayige kbthishdesériptontis imtenided Ldebigearspotoriddude
conpositions and uses thereof as defined, wherein the conpound is in

hydrat ed or Va&in,the seprea the innension alljadividualiniagers withia thetangsandad! the

combinations of upper and lower limit numbers within the broadest scope of the given

15 range. Hence, for example, the range of 0.1mg to 10g specified in respect of (inter
alia) a dose of a compound or composition of the invention to be used is intended to
include all doses between 0.1mg and 10g and all sub-ranges of each combination of

upper and lower numbers, whether exemplified explicitly or not.

As used herein, the term “comprising” is to be read as meaning or encompassing both

20 comprising and consisting of. Consequently, where the invention relates to a
“pharmaceutical composition comprising as active ingredient” a compound, this
terminology is intended to cover both compositions in which other active ingredients
may be present and also compositions which consist only of one active ingredient as
defined.

25 The term “alkyl” or “alkyl group” as used herein refers to a saturated linear or
branched- chain monovalent hydrocarbon radical, for example of one to twenty carbon
atoms, one to twelve carbon atoms, one to six carbon atoms, one to four carbon atoms,
or as otherwise specified herein. Examples of alkyl groups include, but are not limited
to, methyl (Me, -CH3), ethyl (Et, -CH,CHj3), 1-propyl (n-Pr, n-propyl, -CH,CH,CH3),

16



of the invention include tautoners, resolved enantioners, resolved

di astereoners, racem c m xtures, solvates, netabolites, salts and prodrugs
t her eof , waebhudiswg@sphar maceuti cally acceptabl e sal ts an®#CpGROUY®8620 | n
any of the conpounds according to formula (1) or (1) described above (per

el oal kyl 7 Er o By L e e 2o nas per
seI 22?/6 gr f 1; methybdifpca}byllﬁsBEﬁgnmyldL(z[?zflﬂQi?%)?%Fmgt (soBut shhutlyhvent ion i Z o X
?g hal ogen gﬁ(ﬁgn)gg_l W?ff&e@m@?-@w gtg% e A n%/l(gﬁé) i? 1- yqééd?‘f‘)ﬂfﬁh X may
be fluoro octh%chtde;()syg&@p( CH(@H';)@H}gﬁébHW 3Rtk (g, dighyeen 1

and 3. In particular, where perm ssibl e accor £6 the formul ae erein,

the benzyi Rimeghyhed/bisal (HOHIIDHEH; Chided methyi- kb%yuuﬁmcﬁs)cdﬂﬂl‘héﬂ Z&bove

with an ai KJRBRL M CRER oA A oo R RE R 1

trifluoromehér deCH%@BH@H@cmH;)t zmtkqur QH@CH){)bf'{zCI‘EC%‘Ig) 3- hex%
trlfluororret&\é}{) The benz ring gﬁz be nonosubstituted wth al ogen.

The benzyl pfakis)feH )stzrftlﬁﬂl weathl O GEHsh&HERYCH;), d-methyl- 2

2' - car boxy) \4 14 1

Accordi ng tglgﬂér?lﬁ(/&{ﬁ Hﬁéﬁé)he coﬂggulﬁ tfh?fa e%?}’lr(ctFH@Rmﬁgé% C}'ﬁﬁ{} (I'
can be preepamsshylsi- mtﬁlh&@fﬁﬂﬁﬁé}i{ﬂi@%m@ﬁmﬁmﬁf@ er. DEFINITIONS The
term"about" refers to an interval around the considered_valu As used in

this 10 pat ERCHppHNCCHaR) 2atstimetirl-2rpnl (- GHER N HEAT)Dr D dmsthlrd- 109% of
X to X pl usb&WT%gh&SGB)g@éH%’ef ﬁé&?é?("@p Lokfierval from X mnus 5%of X to X

pl us 5% of X nuner rangé in this description is intended

unanbi guously to include
The term “haloalkyl” or “haloalkyl group” as used herein refers to an alkyl group (as

defined above) except that one or more or all of the hydrogens of the alkyl group is

15 replaced by a halogen, which replacement can be at any site on the alkyl, including the
end. Examples include, but are not limited to, CH,F, CHF,, CF3;, CH,CH,Fs CH,CHF,,
CH;CF;, CHFCF;, CF,CF3;, CH,Cl, CHCl,, CCl3, CH,CHCl, CH,CHCI,, CH,CCl;,
CHCICCIl;, and CCL,CCl;.

The term “halogen” (which may be abbreviated to “halo”) or “halogen group” as used

20 herein includes fluorine (F), bromine (Br), chlorine (Cl), and iodine (I).
The term “hydroxy” or “hydroxy group” denotes the group “-OH”.

The term “hydroxyalkyl” or “hydroxyalkyl group” as used herein refers to an alkyl

group (as defined above) except wherein one or more or all of the hydrogens of the

alkyl group is replaced by an hydroxy group, which replacement can be at any site on
25 the alkyl, including the end.

The term “alkoxy” or “alkoxy group” denotes an alkyl group as defined above attached
via a divalent oxygen atom to the rest of the molecule. Examples include but are not
limited to methoxy (-OCH3), ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-

butoxy, pentoxy, isopentoxy, neopentoxy, hexoxy, and 3-methylpentoxy.

17



within the scope of the invention all individual integers within the range
and all the conbinations of upper and lower limt nunbers within the

br oadest WO@pH/1Bic9She gi ven 15 range. Hence, for exanpl @CTIABR20T1A00882 0f
0.1ng to | Oy specified in respect of (inter alia) a dose of a conpound or

conposi ti onaf tstrgl ‘%X cqﬁiﬁ(gﬁlgg?augggtésq?é%g equt,o include all doses

between 0. 1ng a anges nbination of upper and
| ower nunbers, whet her exerrpl ified expl icitly or not As used herein, the
term " conpri iThe teyth ‘laminanlkyd” oe‘émlniaeallq;dgnbupg’ referetoaoapeass grogphohichdne

corrprlsmga onsi stin f.  Conseque ere the ion relates to
a "phar maceﬁ? q@i&ﬁ@&ﬁ%@ﬂwﬁﬁﬁ bﬁ?ﬂfﬁpﬂgﬁ’% é&alg@tg%p ?%‘b“r‘ﬁ‘&&éh €. a conpound,
this terminology is intended to cover both conpositions in which other

active ingr qék @HnS aﬁﬁﬂo&a@lkwmembmaﬁll@ngﬁb upC FITESité bR Bintir6lp HORRICR! only
of one active ingredient as defined he term "al kyl" or_ "al kyl group”

as used her &pth afdhehysiregenatems havetheen raptasad by an pkyhgtesp as defined abpyvidval ent
hydr ocar bon,ad kg/ﬁ%rou%é)&tat%ﬁ@c{%l tfie Rift%)g 81 Mﬁﬂé lefe%‘ér? P udthR, one to

twel ve carbon a 0 si X car ohe our car bon atoms, or
as ot herw se specified herein. Exanples of aI kyl groups include, but are

not I|mted”Ihetemiétchgbbx{/W“cafEdSygrcmphylbm(tEsthegE&d&bGﬂEXO)OHpropyl (n-Pr,
n- propyl, -CH2CH2CH3), 2- propyl (i- |-propyl -CH(CH3)2), 1-butyl

(giguai(gﬂ)%gt%gg%uyﬂ gﬁ‘%ﬂ%’t tt}% (%ngg%ﬁfl-m i-bUt ¥ - 2- propyl

t-B t-b t
(2 peﬁtyl U%u&%% I@Wf e&gﬂp%mlg&%w%g—%&jhbwgdg%é% 2- né)'?ﬁ?ls 2 butyI

( C( CHs) ﬂmmmralsfqmulwmfmmgpm verinORBNIMIEHB | Kate e cmbbhytonls -butyl

(- C2CEC B8 Sl R b“t@emamjﬁ?@ww e

CH( CH2CH3) ( @ﬁ%ﬁ}r@@ﬂﬁﬂﬂ oy, MRSk, 21u1ﬂ@&ﬁr)/é of{ringd#; Jonedr et hy1- 2-
pentyl (- CH CHB) CH( CHBY CHRCHB) - et hy - 2- pent y ) CHRCH( OH3) 2) |

T b b et i Wt ek Lot sy ot
al kyl gr oupPfesenfn a gpgc ‘EP“HSP“&ghtgP g‘dg‘ﬁn% Tlsi 18 Hhaf %V&@dlﬁ%?f{]%@éﬁ‘%g ‘éf any
Cor CaroF | oo ligeat iAo B Bk are ERR ARo s e DPACERR Athe 1 m (o
CHC12, CCl 3sulGHRENBGD thaCHREHEYE the@bﬂ@@prSSﬂ@H@llm,Staan[g mm}ﬁch is The
uSed 20 har Bk Hah Gl T 420 i S g ra e oRbise P MO ). ana

i odi ne (io.cmbpwis@affbamﬁdr oxy" or "hydroxy gr oup denotes the gr oup - OH".
The term "hydroxyal kyl " or "hydroxyal kyl group” as used herein refers to an

al kyl group (as defined above) except wherein one or nore or all of the

hydr ogens ofstaal P%WdeﬁﬁtQﬁﬁpb)f s persgy) skilded igyheart.nvhere thereyrs dgyverihnch
repl acement gFO%Bs Qﬁ)sﬁfutlﬁg}t’hesdetngyl%g in compounds of general formulae (I) and (I’), i.e.,
where k=0, 1 2, 3 or 4, the or each unsubstituted position is occupied by a hydrogen

atom.

25 Unless otherwise defined, all the technical and scientific terms used here have the
same meaning as that usually understood by an ordinary specialist in the field to which
this invention belongs. Similarly, all the publications, patent applications, all the
patents and all other references mentioned here are incorporated by way of reference

(where legally permissible).
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25 the alkyl, including the end. The term "al koxy" or "al koxy group"
denotes an al kyl group as defined above attached via a dival ent oxygen atom
to the r 80 20f1/150@50l ecul e. Exanpl es include but are n®CTIGB211480860

met hoxy (-0CH3), ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy,

tertbut oxy, pentoxy, isopentoxy, neopentoxy, hexoxy, and 3-nethyl pentoxy.
WO 2011/ 154695PCT/ GB2011/ 000862 The term "am no" or "am no group"” denotes
the group "--N112". The term "am noal kyl " or "am noal kyl group"” refers to
an ani no gr Bugpinatip gng of igomierahton (8 oh k) been repl aced by an
al kyl group as defined above. The term "am nodi al kyl " or "am nodi al kyl
group" refe f 9,an.am.no_ qr in ich 5.both . .of, the hydrogen ons have
been repl acrersap‘g?ll%lﬁua erpoglflggp earga%ﬁl?%cﬁgall%%lge?alﬁgu%l %‘%e FOUPE att ached
to the nitr egitiblpicivaldducld st dseheisid dilorided withitke app6prift¢ BlanfinslRedm. O
"car boxy gr oup" denotes the gr oug "-C(0)OH'. The term "benzyl ring" (also
known as 2 Mstkeds foythe preppratiopef 3-amynalagtams MidinS, £ ¥ iand B sugmbesedBngsounds of
general for . ' . p t.he
general for %+02®a(%%1)1% ﬁfgqbegégéaepr??l n&r’l\@gﬂ |gﬁfelﬁg{%%ggeﬁgéﬁ%%ﬁ%@a%cﬁeg lgar bon
at ons C2- C6 thwd litbraturé.nBobexample, mertgave pravided saltatsik wmestdd iforethe prepaifationoCl

which is linked to the, 3-am no| actam group. wever, nunbering of ring
carbons wit 'W%‘E‘E"éﬁé apiofastanst ﬂ’Br"émé}HB%FSF? @Z&%O%?Q}éﬁg&(ﬂ?dt%@eﬁgﬁfﬁ! ring
for specifi %nﬁ%maﬂéjﬁo&%éiﬁ%’g‘seé RPOL AR5 3700 L al B ot BfeiRAS PRS- SHPSL | t uent

in a clockw se or counter”c kwi se direction 1s 15 g?’forded t he | ower
possi bl el oomniteredrammibelactaisésee WR2006/13388).s Weshave destribediirepastiedant in a
speci fic compoynd,. the JUPAC rule js that, they ar i sted i.n al phabeti cal
order | LocatPall AintsavatiENS e ©ihe sramht o ficty doulite PRESFopAC
rule to theggsitbid fok Y&INhE uphd MahufbOigl BAREQINELHEONVROROGNOIEEIDE VaTRRN
(starting fromCl which'is |linked to the 3-am nolactam group), counting in
ei ther a cl otlenmsthods fardmsymthespmf Stanginalastamgiof eatiousringsizeaday ¢lale been
under st ood L personq.skilled ipn the ar re th [ e.f nbs
oroups. sunserrrPRE BT BRLRSkh e By SRR pUARLE ay FER, St a8 bIE" 7)

and (1") 151 ard Boyleet 8/ kKrsQ9, 102g CBerd44841.1484 7y, apdiedy sunableshéthet R tirosi ti on
is occupi ed by a hydrogen atom 25 Unless_otherw se defined, all the

g (13 b3 . s
t echni cal aREFPatatien of theamipelagtams dgadhgioaphagy be gEployied inacesrdrgeawithibs
usual |y U”dﬁfeﬁ{o‘&%tlgé’ 2 n?frﬂzieﬂﬁ(fl?’ specialist inthe field to which this
BT Ar y, all

i nventi on bel ongs. the publications, patent applications,
all the patents and all other references nentioned here are incorporated by
way of ref elrethese¢ondeteap, thegatrhinofretam pwidbétay reacted with an appropriate sulfonyl

chloride, for example as previously described for 7-ring aminolactams (Fox et al.,
20 2005, J Med Chem 48: 867-74) but using a sulfonyl chloride (RS(O,)CI) instead of a

)

"
8.5

carboxylic acid derived acid chloride (RC(O)C]). This reaction may be carried out, for
example, in chloroform or dichloromethane. The most preferred reaction solvent is
dichloromethane, and is preferably carried out in the presence of a base, for example
Na,COj or triethylamine (e.g. by a method similar to that described in WO

25 2006/005486 or Parker et al. (2007) Bioorganic & Medicinal Chemistry Letters 17:
5790-5795). The above reaction may be carried out at ambient temperature (about 25
°C) or more generally at a temperature between 20 and 50 °C. The two reactions may
be carried out independently, with separation and purification of the 3-aminolactam
between the reactions, or alternatively, the reactions may be performed in a single

30 vessel without purification of the 3-aminolactam prior to its derivatisation with

sulfonyl chloride.
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Preparati on of the conpounds of general formula (1) or (P) Typically, such
conpounds are nmade by coupling the "tail group” in the formof a suitably
act i vat edwa@eh/i5¢696h as an acid chloride) with the appr ®TiGR2011/000862

3-ami nolactam 5 Methods for the preparation of 3-am nolactans with 5, 6, 7
and 8 nenber, [ . ' I I rein, have
been extensf‘\?gf)gf’d e@é?&gggg?ﬁ%@((ﬁtég?@Rﬁf@@ﬁér}g%ﬁ%ﬁg?ﬁg&mﬁave provi ded
sui t abl e neaddstonfreictionevhengpepasing an eodntionresiniity pde sompobral; beovedifig am

om thine (see W2009/016390) and 7-menbered am nal actans from | ysine (see
W2005/ 0537§’25n,ulaa(4 |acylgtin ﬁ%’é‘OF@chb%’iﬁl@ml& a?fé%é?@éf‘“ﬁ\’r{ahé‘i“‘act ans

(see VD2000hdet diRhs sl RUbMEREMUAUE adflod@bwly tinBhudlRiBbhitt ! AIPH

synthesis routés to the ered am nol actam” i ncludi'ng proc€esses

sui t abl e § oof theatdctign ugsselte ensume fhat therpd] ofthiKgeagtiomtandimssbe]l WD PHIDO 016390) .
Vari ous ot her t hods for, the synthesi,s of 3-am nolactans.of. vagi qus ring
si zes have ﬁF%@B%Sﬁ’@@?CW‘S@H’ Oh S¥4TPlE dpefotp eor(eé‘éeém?'?)?d‘gh%ﬁf%’%%?l egat a
et al ., 1978rbsl hfbaeSihd ridktiddtiondd ROV hfidlactdm andléRs J O'g Chem

44: 4841-4847), and any suitable nethod for the preparation of the

ami nol act anﬁﬂaméamegﬁaiﬁﬁmmﬁyplbéu@npl oyed in accordance with the method of
the present invention. In the second step, the 3-am nol actam product is
reacted with an appropriate sulfonyl chloride, for exanple as previously
described for 7-ring am nolactanms (Fox et al., 20 2005, J Med Chem 48:
867-74) but using a sulfonyl chloride (RS(02)Cl) instead of a carboxylic
aci d derl@edhalbwihg exdntidey &REPEsEted infdrder to ébhastriatatherayovegproadniesdndut , f or
exanple, in chloroformor dic Ioror]’rpt,hane. The% nost preferred reaction

sol vent is &houd Byhwenbseonsidered te liibtgseanecithe InveRfiofyt in the presence
of a base, for exanple Na2CO3 or triethylamne (e.g. by a nethod simlar to
that descri ppduRES\O 25 2006/ 005486 or Parker et al. (2007) Bioorganic &
Medi cinal Chemstry Letters 17: 5790-5795). The above reaction may be
carried out at anbient tenperature (about 25 C) or nore generally at a

t enper at ur eFiget whews thg cheriogbstaeturp ef vatpus examplenel eampayads ageprdiae But

i ndependent h?é’in%n&i%n%ﬁ(ﬁ)%fﬁ%{mfenex%ﬂﬂ 1Ru Adfl cation of the 3-am nol actam

bet ween the reactions, or alternatively, the reactions nmay be performed in
a single 30 vessel without purification of the 3-am nolactamprior to its
deri vat i ait Fin2\s & graphishownink thdrtesultscte.a mérnesubeethpl endotosinya testeln the

W2009/ 016390) . care st be exercised durin lLat i on react.ion en
preparing aﬁra@h’a‘f?tl‘i“ﬁgrz\r%h@&’lsldﬁtaﬁ{'ﬂ’% a&Bﬂtﬁ‘glﬁW?p Q%GWﬁgn’h/ggP&e)nﬂ‘Plﬁmﬂ ) by
acyl ating a@h&w&‘@dh&%ﬁlﬁrd gra%gtew ®itR-10HNY %Shﬁ&ﬂddnﬂd@,%lldnwt%how& Bgabase,

such as sodi um car bonat €, be added sl'ow y continually nonitoring the

pH 5 of t he fioeex gioop treated sitht dnegiegip.e. (Nt (4-treflypebroéthyhenzengslfooyl-r emai ns
bel ow pH 9.0 t hr hout . cess basi ci t for exapple due to rapid or
excesstve aQBY BRI sarbarareotiharRalBE Ty PURARLBRk of (ne
3-ami nol 25t Breseil GnvenBbils se@ABs ERiRpIe A eldwv) diEWoRni DEU6Ws data from a group
treated with 1mg/kg p.o. of the somatotaxin (S)-3-(adamantane-1-carbonyl)
aminocaprolactam (see W02006/016152). The y-axis shows levels of TNF-a in

pg/ml.
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10 The foll ow ng exanples are presented in order to illustrate the above
procedures and should in no way be considered to |limt the scope of the

i nventi or’WORDBURESS Fig. 1 shows the chem cal structurePOfl/GR20I1M8862Xanpl es
of conmpounds according to the invention and reference exanples; and 15 Fig.
2is agra the results of a nurine sub-Iethal endotoxem a test.
In the graB‘?T"CU%%?T A shows data froma control group (1% CMC 10ml/ kg
p.o.), colum B shows data frqma treated wi th 10nmg/ kg p. o.

t hal i domi deln thefallowiag sxamplesiataN PErMR speetaa wrmemdm ef/al3rulsero.

(S)- 3(4'-t i fluo t esul |l am no)-tetr hnyr ne(a
conpound ac o?[}fl ngﬁﬁg 4@%%% Er%b ?%‘ Pbﬁ@é ?ecﬂra weL Se al so
Exanpl e 4 beberdkd &iﬁdaCBﬂuuBﬂ"lADaﬁJf@\mUdaIO@ f@mmlealgshmuoafer gl dinVppA dridd/ kg
p.o. of the somatotaxin (S)-3-(adamantane- 1-car bonﬁ{) am nocaprol actam ( see

W02006/ oﬁm@plmgﬁ@im /s arSHEYEN mekié r%thsfnemﬁt &5 R prectp were recwde on
va ta 1 uirg 20 (le \\% €
2011/ 154695PCT/ GB20111000862 Eéﬁ §\;%ﬂ{€g Lhaying. e ﬁ.%m %ﬁg ‘%"6 3 NWR

and 13C NVR'sp T H were T eedrae o a vanc 1 er
transform nacfahrtg)t@ﬂlda&&lﬁyl\lm $06C pbRrivRAE Jeb GO 98 thrf N(Sadidit e Miné) are DRX
300. Chem cal shifts are given in ppmand 5 coupling constants, J, are

gi ven in Hzsamplesheerpsade $ping spectiogcopiregiefaMeEt recorded on an Avatar 320.
HRVS data was gained via an Esquire 2000. [a]c. values were recorded on an
optical activity AA 1000 polarinmeter set at 598 nm (Sodium D line). The
sanpl es Mer Refeébéire Bxianfhlé DES(4 ONORylberpenckulfhPldmino)tetrahydropyridin-2-

one:

3-aminotetrahydropyridin-2-one hydrochloride (10 mmol), K,CO; (30 mmol) and 4-
methylbenzenesulfonyl chloride (10 mmol) were reacted according to the above

15 procedure to give the product (1.64 g, 69%):

Vmax/cm’ 3224, 1658 (secondary CONH, lactam), 1598, 1494 (aromatic ring), 1324,
1161 (SO,-N), 814, 802 (para-disubstituted benzene).

20 'H NMR: &} (400MHz, CDCl3) 7.77 (2H, d, J 8.5, ortho-H), 7.29 (2H, d, J 8.0, meta-
H), 5.79 (1H, br d, J 1.0, C;H;-SO,NH), 5.56 (1H, br s, CONH-CH,), 3.49-3.42 (1H,
m, CH-CO), 3.31-3.24 (2H, m, CH>NH), 2.53-2.45 (1H, m, lactam CHy), 2.40 (3H, s,
CHy), 1.97-1.88 (1H, m, lactam CH,), 1.88-1.68 (2H, m, lactam CHy).

25 3C NMR: 8¢ (100MHz, CDCl3) 172.2 (lactam C=0), 142.2 (ipso-C), 136.2 (para-C),
129.7 (aromatic CH), 127.3 (aromatic CH), 53.3 (CH-CO), 42.0 (CH,-NH), 29.6

(lactam CH,), 28.6 (lactam CH,), 27.9 (lactam CH,), 21.5 (CHj3).

HRMS (+ESI) C12HsN;03S + Na™: caled 291.0774; found 291.0777.
30
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10 Reference Exanple 1:

3-(4' - Met hyl benzenesul f onyl am no) t et rahydr opyri di n-2- one:

3- ani not evpadiseEyri di n- 2- one hydrochl oride (10 nmol ), PRZCIR0(1300%620| ) and
4- met hyl benzenesul fonyl chloride (10 mmol) were reacted according to the
above 15 prReffufe Ex@q%ﬂ@:the P-g@’dl\’ﬁihy(lﬂ‘elﬁ%ngsult%g mﬁio azépamitofle: 1658
(secondary TONA, any, 1598, 1494 (dromatic rin 24, 1161 (S02-N),
814, 802 (para-di substitut ed benzene). 20 | HNMR:  SH (400M—Iz CDC13) 7.77

(2H, d, J8. ort ho H br d, J1.0,

C7HT- SOZNH)§ @‘W?@Prz B?egyd‘éfé{iiﬂ%ﬁéﬂa 1&3?@?)39%0@?3 00), 3.31-3.24
(2H, m  CH2NebhyitRnBdeul byl dtbridd (1 Lb%h@l)"\»gr‘b?ﬁeac@d 4ekokdb (SheGbBYo 1 97- L 88
(1H, m lactam CHZ) 1.88-1.68 é m [actam CH2). 3C NVR 8c (100MHz,
CDC13) 172. progeduse tngive=tie pradiet ¢1.70 psF%) , 136. 2 (para C), 129.7 (aromatic
CH), 127.3 (aromatic CH), 53.3 (CH CO), 42.0 (CH2-NH), 29.6 (lactam CH2),

28.6 (lactam CH2), 27.9 (lactam CH2), 21.5 (CH3)- HRVB (+ESI) O 2H161\1203S
+ Nat: cal cq,,28dk: '@3%‘,,16‘58%&0%&}%@% 18&amY¥? 580 1Mok FA6RRAREThE}33944,/ 000862

Ref erence Exanpl e 2: 3- enzenesulfonyl am no) azepan- 2- one:

3- am noazephHASGhdV K &83|(mrﬂdbsqb§@mﬁﬁdrh9n§enekzcoe (30 mmol ) and 4-

net hyl benzenesul fonyl chloride (10 mmol) were reacted according to the
above 5 procedure to give the product (1.70 g, 67%: vnmax/cm 1l 3393, 1658
(secondarly EDNMNRI @,p(mmHzlﬁim:h)m%(z(famomm ormd; mg)7 2s_amd VB0 nfet@2- N) ,
818, 802 (para-disubstituted benze é OlvHz, CDC13) 7.70
(2H, d, J8.8) Gt Hl3 G m BE)SH (lai dsié 6!1-%-%4—9,,0%.0 ): 8:183 - (GHH. /> NH) |
379(1Hd 0 Q- (14t 3.08-2.98
(1H, m mzéngﬂ%’ 68h2§SQ1H%“C 0238 .%z%’?ﬁ%??%ﬁ‘%ﬁlggﬂgm%?mz.03-1. 93
(1H, m | acCHn) CE3)1. 931(1824ﬂ,ladtar(1ﬂ{liz)rrh 82-aﬁﬂa(hﬁaﬂ2)aptam CH,)] 150-1(.2442Hn

lactam 00) 1 384,25, (IH > m, | actam o)

15

B3C NMR: 8¢ (100MHz, CDCl;) 174.5 (lactam C=0), 143.6 (ipso-C), 137.2 (para-C),
129.9 (aromatic CH), 127.2 (aromatic CH), 55.6 (CH-CO), 42.4 (CH,-NH), 33.6
(lactam CH,), 28.9 (lactam CH>), 28.2 (lactam CH>), 21.7 (CH3).

20 HRMS (+ESI) C13H;sN;058 + Na': caled 305.0930; 305.0938.

With respect to the examples below, the general procedure for the synthesis of 3-
sulfonylamino-2-oxopiperidines was: potassium carbonate (3 mmol) and (S)-3-amino-
2-oxopiperidine hydrochloride (1.5 mmol) were dissolved in water (5 ml) and the
25 solution was cooled to 0 °C, and a solution of substituted benzenesulfonyl chloride (1
mmol) in tetrahydrofuran (5 mL) was added. The mixture was stirred for 16 hours, and
then the reaction was extracted with dichloromethane or chloroform. The combined
organic layers were dried over sodium sulfate and reduced in vacuo to give a solid.
This solid was redissolved in a minimum amount of dichloromethane and crystallised
30 by addition of petroleum ether 40-60 °C. The solid product was isolated by filtration

and dried over potassium pentoxide.
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15 13C NMR Sc (100MHz, CDC13) 174.5 (lactam C=0), 143.6 (ipso-C), 137.2
(para-C), 129.9 (aromatic CH), 127.2 (aromatic CH), 55.6 (CH00), 42.4

( CH2- NH) ,we08/15k@st am CH2), 28.9 (lactam CH2), 28.2 (| RET&B2CHANIS621. 7
(CH3). 20 HRMS (+ESI) C131118N203S + Nat: cal cd 305.0930; 305.0938. Wth

respect to ERe,BKARERS-FGbQAMN-CI PRI 3R HSultiarhiae_synt hesi s of

3
3- sul fonyl am ng 2- oxopi peridi nes Bgﬁ pot assi um car bonate (3 mml) and
(S)-3-am no- 2-oxopi peridine hydrochl ori de (1.5 nmol ) were d| ssol ved in
water (5 m) and the 25 solutionwas cooled to 0 C, and a sol ution of

substituted benzenesul fonyl chlorige {1 n"qol):) in tetrahydrofuran (5 nL) was
added. The m xture was stirred for houns, Jland then the reaction was

extracted with dichl oronethane or chl ouSkor RHe combi ned organic |ayers
were dried over sodiumsulfate and reduced acuo to give a solid. This
solid was redissolved in a m ni mrum anount of dichl oronet hane and

crystallised 30 by addition of petroleumether 40-60 C. The solid product

was i sol aje e b St An i le 1:
(S a0 iy B1RY G WhE e GRS (48 o il £53.B96 2 | SFRB038 (T, KOS, ©
fine powder v,(.a%m/bwfm; 1656(€56), amidd)al MBON-H, amide), 1329 (C- F), 1158 ( -S0,-).

+30.35 (c 0.1, MO vimax/cm 1 1656, 1650 (C=0, am de) C(éN-H am de),
1329 (C F), AnakgC( 23S nkaHs I{cqai@@lmdéé)chlllOZRL fQiJélld 4@@8}152 H

(o, a3 S1anb ETS HRA ey, i 7o b, 40T JYES, NI ol

5.82 (2H, Nyigh ?}Hdt b‘"é@‘mrm?anﬂ 15 87 (2H NHEA @ﬂd\IﬁCHg*BIHB (18, 3@81125
(2H, m CH2N 1.99-1, 2H, CH2CHZNI—28
53

1.87-1. 660(4 6npfmuzm>3l 1456 @m@ccfl%ﬂw éen , m&HCH), 1994
D A R T L e ]
-105. 1. HRViK tES ) 265 Wrcy 3ERDEENR3, cebnd1 19D (D528; Atoiey] 1264.@DI 23, 15
ArC3/5), 53.3 (CHNH), 41.9 (CH,NH), 28.6 (CH,CHNH), 20.8 (CH,CH,;NH). "°F-
NMR &¢-105.1. HRMS (+ESI) C,;H,3FN,03SNa: caled 295.0523; found 295.0517.
15
Example 2: (S)-3-Fluoro-N-(2-oxopiperidin-3-yl)benzenesulfonamide

<Y

’/\\

20 0.215 g off-white fine powder (53 %). mp 159-160 °C; [a]**b +29.80 (c 0.1, MeOH);
Vma/cm™ 1669, 1644 (C=0, amide), 1552 (N-H, amide), 1303 (C-F), 1158 (-SO-).
Anal. (C;{H3FN,0;S) C, H, N: calcd C 48.52, H 4.81, N 10.29; found C 48.10, H
471, N 10.05. "H-NMR 8y 7.69 (1H, dt, J 8 and 1, ArH2), 7.60 (1H, dt, J 8 and 2.5,
ArH5), 7.49 (1H, td, J 8 and 6, ArH4), 7.26 (1H, tdd, J 8, 2.5 and 1, ArH®6), 5.89 (1H,

25 s, NHCH), 5.69 (1H, s, NHCH3,), 3.52 (1H, dd, J 11 and 6, CHNH), 3.32-3.27 (2H, m,
CH;NH), 2.51-2.44 (1H, m, CH,CH), 1.98-1.89 (2H, m, CH,CH,;NH), 1.87-1.67 (1H,
m, CH,CH). "C-NMR 8¢ 169.1 (CHCONH), 162.4 (d, J 250, ArC3), 141.2 (d, J 7,
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Exanpl e 2: (5)-3-Fluoro-N(2-oxopiperidin-3-yl)benzenesul fonam de 20 0.215
g off-white fine powder (53 %9. np 159-160 C, [a] 24D +29.80 (c 0.1, MeO0}1);
vmax/ cm IwW0een/154@84 (C=0, ami de), 1552 (N-H, am de), 1B03/GB20A)00086258
(-S2-). Anal. (C ITH3FN203S) C, H N calcd C 48.52, H 4.81, N 10.29;

found C 48. 1 Hlj 4 gt r H2
U0 §9, FRogf S0 Stast s niag LA o Aok et 728 200 s 4712,
tdd, J 8, 2(GHNH), 4]. 9/€CH6NH)52839 (CHECHBLH)szo NPdCHzCPI@NHQ PRAYMBE, SFNHGEZ)
3.52 (1H, dd, J 11 and 32-3 @% CH2NH), 2.51-2.44 (1H,
m CH2CH), IRHES i+1é%I)F2#13W2QJSMH; 265,093 fousd 2@5&953% CHZCH) 13C- NVR
8c 169.1 (CHCONH), 162.4 (d, J 250, ArC3), 141.2 (d, J 7, Cs02), 130.9
(ArCs), 123.0 (ArCe), 120.1 (d, J21, ArC4), 114.8 (d, J24, ArC2), 53.4
(CHNH) , 43. Exaiipkd\$)(S)-2F1Gofd=N2CHoxdpipezillin-3¢ yIyialzeidshlfodfhiddVR SF - 109. 4.
HRVS (+ESI) CI | HDFN203SNa: cal cd 295. 0523; found 295.0535. 5 Exanple 3:
(S)-2-Fl uoro-N-(2-oxopi peridin-3-yl)benzenesul fonam de FO _11,, NH

F

. 0
>SS " TNH
oo

0.197 g white powder (48 %). mp 180-183 °C; [a]**p +35.80 (¢ 0.1, MeOH); vp/cm’™
10 1659, 1647 (C=0, amide), 1474 (N-H, amide), 1332 (C-F), 1157 (-SO;-). Anal.
(C11H13FN2038.1/6 H,0) C, H, N: caled C 47.99, H 4.88, N 10.18; found C 47.94, H
4.76, N 10.01. '"H-NMR &y 7.87 (1H, td, J 7.5 and 2, ArH4), 7.56 (1H, dddd, J 8, 7, 5
and 2, ArH3), 7.21 2H, m, J 7.5 and 1, ArH5 and ArH6), 6.05 (1H, s, NHCH), 5.84
(1H, s, NHCH)), 3.58 (1H, dt, J 10.5 and 6, CHNH), 3.29-3.24 (2H, m, CH,NH), 2.51-
15 2.43 (1H, m, CH,CH), 1.98-1.89 (2H, m, CH,CH,NH), 1.88-1.69 (1H, m, CH,CH).
3C.NMR 8¢ 169.6 (CHCONH), 159.2 (d, J 256, ArC2), 135.2 (d, J 9, ArC4), 130.6
(ArC5), 1272 (d, J 14, CSOy), 1242 (d, J 4, ArC6), 117.2 (d, J 21, ArC3), 53.7
(CHNH), 41.9 (CH,NH), 28.9 (CH,CHNH), 209 (CH,CH,NH). ""F-NMR &
-108.5. HRMS (+ESI) C;1H3FN,0;SNa: caled 295.0523; found 295.0516.
20
Example 4: (S)-N-(2-Oxopiperidin-3-yl)-4-(trifluoromethyl)-benzenesulfonamide

T,

’/\\

25 0.222 g off-white fine powder (46 %). mp 181-183 °C; [a]**p +21.15 (c 0.1, MeOH);
Vmax/cm™' 1669, 1644 (C=0, amide), 1552 (N-H, amide), 1303 (C-F), 1158 (-SO,-).
Anal. (CpH3F3N2038) C, H, N: caled C 44.72, H 4.07, N 8.69; found C 44.39, H
3.98, N 8.54. '"H-NMR &y. 8.03 (2H, d, J 8, ArH2 and ArH6), 7.76 (2H, d, J 8, ArH3
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,S," 00 VO 0.197 g white powder (48 9% . np 180-183 C, [U] 24D +35.80 (c 0.1
MeOH); v".."/cm1l 10 1659, 1647 (C=0, ami de), 1474 (N-H, am de), 1332
(CGF), 1M802011802695. Anal. (Cl | H 3FN203S.1/6 H20) C, HPCRGR261101086247. 99,
H 4.88, N 10.18; found C 47.94, H 4.76, N 10.01. 1H NWR SH 7.87 (1H, td,

J7.5 d 2, T : 2 2 J
25> oy 2 add Hts), SEDI, g, 385 (Thy 3, NG, B55H, BaZh, (156hd §) 3

(1H,CH(21'G_|) J a;ﬁlM{)aacsglaa.zumom, nggiga,H)zmgzz? (T,G?%H)zl.’sag.%(m,m (N %/g
m , . - 1. , . -1. ) -
8c 169. 6 (cﬁéﬁﬁ;&ﬁkgggl(@ U%%B’,’ (Elxlfléiz’)‘),- 1G3NMR fic 1§9-,5%@9%36%‘28

(ArC5), 127 , 2) 4 , . 1 41% , rc3),
5.7 1 oy O T o AR e O T L o e SR e o
-108. 5. HRVBIQ,€ES),) 5304 (CHNH)3#N2 (GEdNH),28. @ CRREHDED3 20 8 CRHCHISH)S 1B 20
Exampl e 4:

(S) - N- ( 2- OxBPIB&F 168; 1n BRNIS YHESH GipH sEdYoSadlpryqalcdda MAbsforpd ddnb4id. 25
0.222 g off-white fine powder (46 % . np 181-183 C [a] 24D +21.15 (c 0.1,
MeOF1): v",/cm1 1669, 1644 (C=0, anmide), 1552 (N-H, amide), 1303 (G F),
1158 (- SO2- Exapkl 5: (§EN2R10KGpipeadin- Tyl -(tkifluwadmdthGl)bénzedesiifohadiide N 8. 69;
found C 44.39, H 3.98, N 8.54. 1H NVR OH. 8.03 (2H, d, J 8, Arl12 and
ArHB), 7.76 (2H, d, J 8, ArH3 and ArH5), 5.99 (1H, s, NHCH), 5.85 (1H, s,
NHCH2), 3.53 (1H, dd, J 11 and 6, @#H), 3.31-3.26 (2H, m CH2NH),
2.49-2.42 (1H, m CHCH), 1.99-1.91 (2H m CH2CH2NH), 1.89-1.67 (1H, m
CH2CH). 13C-NMR Sc 169.5 (CHCO\IH)@)E.%( 2), 134.5 (q, J 32, Arc4),
127.9 (ArC2/6), 126.3 (q, J 4, Ar oN2328, (0, J 5 270, CF3), 53.4
(Cl-NH), 41.9 (CH2NH), 28. 7 (CH2CHNHP (. 8 PCH2NH) . 19F- NMR 8F-63. 1.
HRVS (+B%1 ) C121113F3N203SNa: cal cd 345. 0494~ found 345. 0478.

0.156 g off-white needle crystals (32 %). mp 158-160 °C; [«)**p +22.90 (¢ 0.1,
MeOH); Vima/cm™ 1632, 1614 (C=0, amide), 1496 (N-H, amide), 1362 (C-F), 1138 (-
SO,-). Anal. (C12H13F3N;038) C, H, N: caled C 44.72, H 4.07, N 8.69; found C 44.56,

15 H3.93, N 8.63. 'H-NMR 8y '"H-NMR &y. 8.17 (1H, s, ArH2), 8.09 (1H, d, J 8, ArH6),
7.82 (1H, d, J 8, AtH4), 7.66 (1H, t, J 7.5, ArH5), 5.97 (1H, s, NHCH), 5.83 (1H, s,
NHCH,), 3.55 (1H, dd, J 10.5 and 6, CHNH), 3.32-3.26 (2H, m, CH,NH), 2.49-2.41
(1H, m, CH,CH), 1.98-1.89 (2H, m, CH,CH,NH), 1.87-1.67 (1H, m, CH,CH). *C-
NMR 8¢ 169.6 (CHCONH), 140.7 (CSO,), 131.7 (q, J 34, ArC3), 130.5 (ArC5), 129.9

20 (ArC6), 129.4 (q, J 3, ArC2), 124.5 (g, J 3, ArC4), 123.2 (g, J 272.5, CF3), 53.4
(CHNH), 41.9 (CH,NH), 28.7 (CH,CHNH), 20.8 (CH,CH,NH). "F-NMR &y -62.7.
HRMS (+ESI) C,H 3F3N,03SNa: caled 345.0491; found 345.0480.

Example 6: (S)-N-(2-oxopiperidin-3-yl)-2-(trifluoromethyl)benzenesulfonamide
25

N,

o O

CF3
S{ ,"@H

25



Exanpl e 5: (S)-N-(2-0xopiperidin-3-yl)-3-(trifluoronethyCbenzenesul fonam de
10 0.156 g off-white needle crystals (32 %9. np 158-160 C, [0(] 240 +22.90
(c 0.1, IWOH))lllmmlcml 1632, 1614 (C=0, amide), 1496 PRIigB2aNIHe862 1362
(GF), 1138 (- S02-). Anal. (012F113F3N2038 C, H N calcd C44.72, H

(ks AF 19f %“Sﬁwﬁféﬁné%yé@ Clogef o N8 6o g NIB AT Gl . 17
t, J 7.5, Ao,l,jﬁ/);m 51659, (844 (S—ONlai(ﬁH)e) B5B3(N- H‘larrﬁde)Nh‘lMIC 13, 5558( G-Hozq;zl J

10.5 and 6, CHNH), 3.32-3.26 (2H, CH2NH) | é
1.98-1.89 (émfll 2EHFANERS) | C,Hght I«a]G# Qi‘man @IQZ B@W%&@é

(ar o), 120 0y FP NS 133 Ry Ot zﬁo%r%ﬁ%% 2 Budf s
CF3)  53.5 MY 17226119 (HEHNA2EI AUBRERHI, 20 /85 (CRENZBGE (1KOE VR

8F -62.7. k§+EST c121 113F3N203SNa: cal cd 345.0491; found 345 0480.
Exanpl e 6: NHC 2), 443 (1H, dt, J 11 and 6, CHNH), 3.35 (2H, td, J 6 and 2, CHLNH), 2.73 (1H,

R TR el A D S
vi nax/ cni | ¢B66H) L83ANNMRL 16919 cmicomﬁm(s\} S(?lﬂﬂ s HA}3§%7(Qf Ar

(-SC2-). Anal. (C12HOF3N203S C, N. calcd C 44. found
C 44.51, H BIgb(ANCH, B18.7 4 ) 1287U(q, 7134, AeC2) 1929, B2, C&H@)ﬂ 7. 42

o' i, (@ avp Wb Gl A (R S PR 36 oy

td, J6 and g Rl\@"?—%l) c%;ﬁ?a(v%@sﬁﬂ .calbd B35 ®ad1 Gfouﬁ-@@i)sozl 99-1.91 (2H, m
CH2CH2NH), 1.59 (1H, dq, 8, CH2CH). '13C- NMR 8c 169.9 (CHCC]\IH)

138.1 (CS02), 132.8 (ArCs), 132.2 (ArCe), 131.1 (ArC4), 128.7 (g, J6,

ArC3), 128. 2 53. 7 H), 41.9
( CH2NH) | ﬁi‘a“‘?&lﬁ%”o’cﬁﬂqﬁ 49‘3‘%?“@ éiié(é%g’ﬁ#ﬁe“"i@ﬁ Nﬁ&%ﬁ“esglfl’éa'(‘ﬁavs (+ESI)
ClZHOFSNZOSSNa cal cd 345.0491; found 345.0502. Exanple 7:
(S)-2,4-difluoro-N-(2-oxopiperi diFn- 3-vyl }:benzenesul f onam de

//S\i I”@H
O 0O
15

0.193 g off-white fine powder (44 %). mp 162-163 °C; [a]*p +31.55 (c 0.1, MeOH);
Vaax/em™ 1679, 1655 (C=0, amide), 1475 (N-H, amide), 1342 (C-F), 1160 (-SOy-).
Anal. (Cy;H2F,N2058) C, H, N: caled C 45.51, H 4.17, N 9.65; found C 45.37, H

20 4.14, N 9.38. 'H-NMR &y. 7.94 (1H, td, J 8.5 and 6, ArH3), 6.9 (1H, m, ArH5 and
ArH6), 6.09 (1H, s, NHCH), 6.03 (1H, s, NHCH,), 3.65 (1H, dt, J 11 and 5.5, CHNH),
3.35-329 (2H, m, CH,NH), 2.52-2.45 (1H, m, CH,CH), 2.03-1.95 (2H, m,
CH,CH,NH), 1.92-1.75 (1H, m, CH>CH). *C-NMR 8¢ 169.7 (CHCONH), 165.9 (dd,
J 260 and 11.5, ArC2), 160.1 (dd, J 258 and 13, ArC4), 131.9 (d, J 10.5, ArC6), 123.9

25 (dd, J12.5 and 3.5, CSOy), 111.6 (dd, J 22 and 4, ArC5), 105.8 (t, J 20, ArC3), 53.6
(CHNH), 41.9 (CH,NH), 28.9 (CH,CHNH), 20.9 (CH,CH,NH). '’F-NMR & -100.5
(d, J 12), -103.3 (d, J 12). HRMS (+ESI) C;H;F;N,03SNa: caled 313.0429; found
313.0440.

30
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FO ,NH, LI 00 15 0.193 g off-white fine powder (44 % . np 162-163 C;, [a] 22D
+31.55 (¢ 0.1, MeOH); vmax/cm 1l 1679, 1655 (C=0, am de), 1475 (N-H, am de),
1342 (C WO 20B34¢95SCO2- ) . Anal . (Cl1H12F2N203S) C, H, NPCzAiB2d11004%6251, H
4.17, N 9.65; found C 45.37, H 20 4.14, N 9.38. 1HNWVR 8H 7.94 (1H, td, J
8.5 and 6, (6 1 N amlde) . 6.03 (1H,
s, NHCH) | g?‘l%_@)"felﬁ,(g?j? ]SH%"% el m'@@@ 3 g’@%zg&égglﬁ% m  CH2NH) |
2.52-2.45 (1H, m CHCH), 2.03-1.95 (2H, m CH2CH2NH), 1.92-1.75 (1H, m
CH2CH) . 13C- NMR 5c 169.7 (CHCONH), 165.9 (dd, J260 and 11.5, ArC2), 160.1

(dd, J258 and 13, ArC4), 131.9 (d ’5,, Auocs) 123.9 25 (dd, J 12.5 and
3.5, CS02), 111.6 (dd, J22 and 4 ,,a;p5 , J 20, ArC3), 53.6
(CHNH), 41.9 (CH2NH), 28.9 (CHZCIEINH) ~.\ 2NH) 19F- NVR 8F -100.5
(d, J 12), -103.3 (d, J 12). HRMB (+E ! F2N203SNa: cal cd 313. 0429;

found 313.0440. 30 Exanple 8:
(S)-2,5-difluoro-N-(2-oxopiperidin-3-yl)benzenesul fonamde 5 0.234 ¢ Wmte

|05 POAtE” pUB4 el sl (3 o Phe? s 30 fer 26??‘*'8901%&{*3 Anal

( CL1H 2F2N2Q35)kenS 1692, N638 qCed, @:114&)5157mm,7am1we)91652 (Cmndies ¢5035, H
4.11, N 9.42. 11-1-NWR 8H._7.64 (1H, ddd, J7, 5 and ArH6), 7.26 (2H, tq,
J8 and 4, AAmaL RaHak0sY) G1H( Ny caled @H@ﬁlaﬁhwﬂcﬁz? 653f<wd((“1|45 3§ H

1453700, 480, LR 31 et 61 1wy N e e B2

(CHCONH), 1G69H3 &@M)i ﬂ@l?éil{(sldNHtZ{l&naNH@HZ W69 (18D %t,3/ (194, anl82 and
2, ArC2), 128.6 (dd, J 26 and 6, CS02), 121 5Ig[d J26 and 8, ArC3), 118.5

(dd 12316 éﬂﬂ‘]@) 3.36a3 ShY2H] 1y @ ND, 325§ 2.AC6) %Cﬁzpﬁ-lNﬂl)o“ 1195 @ GPIZNH)
28.9 (CH2CHMD 1R, (SHEGEN: m, cHoCH). BC-NMR 8¢ 1713 (CHCONH), 169.5

(CCONH), 157.7 (dd, J 248 and 2, ArC5), 155.3 (dd, J 252 and 2, ArC2), 128.6 (dd, J
26 and 6, CSOy), 121.5 (dd, J 26 and 8, ArC3), 118.5 (dd, J 23.5 and 8.5, ArC4), 117.0
(d, J 28, ArC6), 53.7 (CHNH), 41.9 (CH,NH), 28.9 (CH,CHNH), 20.9 (CH,CH,NH).

15 '"F-NMR &y -114.6 (d, J 18), -115.9 (d. J 19). HRMS (+ESI) C;H2F,N,03SNa: calcd
313.0429; found 313.0418.

Example 9: (5)-2,6-difluoro-N-(2-oxopiperidin-3-yl)benzenesulfonamide

F
y
,,s\:N"' NH
g 00

0.173 g white coarse powder (40 %). mp 152-153 °C; [a]?p +15.95 (c 0.1, MeOH);
Vma/em™ 1659, 1621 (C=0, amide), 1493 (N-H, amide), 1326 (C-F), 1161 (-SO;-).
Anal. (C;1H12F2N,0;8) C, H, N: caled C 45.51, H 4.17, N 9.65; found C 45.18, H
25 4.10, N 9.20. '"H-NMR &y. 7.54 (1H, qt, J 8.5 and 6, ArH4), 7.06 (2H, t, J 8.5, ArH3
and ArH5), 6.25 (1H, s, NHCH), 5.93 (1H, s, NHCH,), 3.79 (1H, dd, J 11.5 and 6,
CHNH), 3.36-3.31 (2H, m, CH,;NH), 2.60-2.55 (1H, m, CH,CH), 2.04-1.97 (2ZH, m,
CH,CH,NH), 1.87 (1H, qd, J 12 and 4, CH,CH). >C-NMR 8¢ 169.7 (CHCONH),

20
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15 19F-NWR 8F -114.6 (d, J18), -115.9 (d. J19). HRVMS (+ESI) C

| H 2F2N203SNa: cal cd 313.0429; found 313.0418. Exanple 9:

(S) -2, 6-dWDI200154495( 2- oxopi peri di n- 3-yfl benzenesul f onamPd&/GR2011/008623 ¢
white coarse powder (40 9%9. np 152-153 C, [a] 22D +15.95 (c 0.1, MeOH);

lcm 1659, 9@,45}# AKS3R6 s 1E1
\(/- sg)z-). Anal ?(é:‘il&ﬁzl@ﬁﬁzoss) o N ?ﬁl%@%@w 51, H(l%@zf‘ﬁr gfég%);’

found C 45. 183.0Hde5 .ﬂ230and\l49 363 d) ANDS), 813 9. (EHNH)—I 448, (QRNHRB.S,
ﬁh?:f?zj 00 at it q 28 1 CBLERaNED e S B dhrHRS gt S
2.60-2. 55 ( , DCHPNH), 1.87 (1H, qd, J 12
and 4, mzo%wH‘n%W%'cca%ggﬁ%*}f%c%\l m%@g 8 (dd, J260 and 4, Arc2 and
ArCs). 13%.5 (t, J 11, ArCA), 117.4 (t, J 16, CS02). 113.0 (dd, 3 23 and 4,
ArC3 and Ar 3.8 (CH (G (CHOCHNH 20,0 (CHRCHRNH .
19F- NMR OF %%“Plge 1‘??«1@!5 y%&“}”t F&?Z Y‘ '&%\ZEHesging ,(found K

313.0417. 5
@ @H

’/\\

10 0.200 g white fine powder (46 %). mp 153-155 °C; [a]?p +25.60 (c 0.1, MeOH);
Vma/em 1656, 1603 (C=0, amide), 1501 (N-H, amide), 1331 (C-F), 1160 (-SO,-).
Anal. (C1;H12F2N;05S) C, H, N: caled C 45.51, H 4.17, N 9.65; found C 45.39, H
4.11, N 9.49. '"H-NMR 8y. 7.79 (1H, dq, J 7 and 2, ArH5), 7.73 (1H, t, J 8.5, ArH6),
7.34 (1H, q, J 8.5, ArH2), 6.00 (2H, s, NHCH and NHCH,), 3.59 (1H, dd, J 11 and 6,

15 CHNH), 3.36-3.32 (2H, m, CH,NH), 2.52-2.45 (1H, m, CH,CH), 2.03-1.97 (2H, m,
CH,CH;NH), 1.83 (1H, qd, J 12 and 4, CH,CH). *C-NMR 8¢ 169.6 (CHCONH),
153.2 (dd, J 256 and 11, ArC3), 150.1 (dd, J 256 and 12, ArC4), 136.1 (t, J 4, CSO,),
124.4 (q, J 3.5, ArC6), 118.2 (d, J 18, ArC5), 117.4 (d, J 22, ArC2), 53.4 (CHNH),
41.9 (CH,NH), 28.7 (CH,CHNH), 20.8 (CH,CH,NH). ""F-NMR & -129.3 (d, J 18), -

20 133.5(d. J 19). HRMS (+ESI) C;;H 2F2N,03SNa: caled 313.0429; found 313.0417.

Example 11: (5)-3,5-difluoro-N-(2-oxopiperidin-3-yl)benzenesulfonamide

S,

’/\\

25
0.193 g off-white fine powder (44 %). mp 170-174 °C; [a]zzo +21.10 (c 0.1, MeOH);
Vma/cm 1658, 1604 (C=0, amide), 1491 (N-H, amide), 1332 (C-F), 1163 (-SO;-).
28



Exampl e 10: (S)-3,4-difluoro-N-(2-oxopiperidin-3-Abenzenesul fonam de 10
0.200 g white fine powder (46 %9. np 153-155 C, [0] 220 +25.60 (c 0.1,
MeOH) ; vrsiR/20ivis46656, 1603 (C=0, am de), 1501 (N H, anPd&)GB20BADIKEE- F) ,
1160 (-S2-). Anal. (Cl1H 2F2N203S) C, H, N calcd C 45.51, H 4.17, N 9.65;

f d
0000 G5, A ICEAENORIE, N RIS BT H Yk S0 A BUE),

NHCH2) , 3. 59.1Q1N,9.41, ’HJNM]R 8.07.49 (11}5, datjl\lH)l 635 a6d 353&({2)47 051 (ZH-Iﬁl,\llfl)S 5

qd
e ;égz&%n Mo L 831 (2 it g NGCHan S 64,GH: Ay b 290 63)
150. 1 t 0 4 Co6
139 3 vl RGRNGERss Eiin, CANG, Ol 28s (00 cablip 2 (8 SO )
28. 7 (CH2$I-INIH)zCHZNH8 (SHACH NH) J m&mmcwcmz@ca\xm 53 168)5, (CH(ZONLBS 5

d | d :
Ll & 11: TP (& ys%ﬁzfmol'r3@%k55§'§e%§§5“'§em‘é$ S fe AL NVt Werierriel 125

0. 193 g off 79iEs Jdangn gbs(égb%z mr&g c;%";ﬁ%wl 479 @41‘@32&( CF,

1163 ( Sp- {CH;KH{NHDI,aI 20(8CI (CHhQHmms SFONMR  N5r Cal0sch. c HRMS, HBSIL7, N
9.65; found C 45. 42 HNVR SH 7.49 (1H, ddt, J 11, 6.5
and 2.5, Ar ﬁmﬁlezT‘b@ss(%calt%i?‘léO@% fa'mﬂ H3.M3p and ArHE), 6.09 (2H, s,
NHCH and d\IHCHZ) 3.64 (1H, dd, J 11.5 and 6, CHN\H), 3.36-3.32 (2H, m

CHZNH) DOHRNH), 1.84 (1H,

1o anb ém%%) mf%gﬁﬁ%%‘c%ﬂ%‘g‘“é“?gﬂ%qrﬁﬂi%% ®dd, J' 252 and 13,
s am ArCs). 142.8 (t. J8.5, csgz) 110 9 (dd, J 21 and 7. ArC2 and
ArC6), 108.5 (t, J 25, ArCA). 53. 41.9 (CH2NH), 28.6 (CH2CHNH),
20.8 (CH2CH2NH) . 19F- NVR 5F 105N (+ESI) CL1l i 12F2N203SNa: cal cd
313.0429: found 313.0431. 10 H O

-N, l_]
o’ls\\ NH
(o)
4 1

3 2

15 (S)-3-amino-azepan-2-one hydrochloride (0.55 g, 3.34 mmoles) was dissolved in H,O
(20 mL) and cooled to 0°C. 4-Ethylbenzenesulfonyl chloride (5 mmoles) in
dichloromethane (30 mL) was added and triethylamine (1.3 mL, 9 mmoles) and the
reaction was stirred over night. The reaction was extracted with dichloromethane and
washed with pH 2 buffer (3 x 20 mL) and reduced in vacuo. The product was purified

20 by silica column chromatography (petroleum ether:ethyl acetate 75:25 to 0:100) to
give the product as a white solid 0.17 g (19 %); dn (400 MHz, CDCl3) 7.72 (d, 2H, J 8,
CH-C-Et), 7.28 (d, 2H, J 8, CH-C-SOy), 6.40 (br.t, 1H, J 6, NH-C1), 6.18 (d, 1H, J 5,
NH-CH), 3.83-3.74 (m, 1H, CH-C4), 3.19-3.11 (m, 1H, H1), 3.03 (ddd, 1H, J 16, 11.5,
5.5, H1), 2.08 (q, 2H, J 8, H5), 2.15-2.09 (m, 1H, H4), 2.0-1.95 (m, 1H, H2), 1.80-

25 1.77 (m, 1H, H3), 1.66-1.52 (m, 2H, H3 & H4), 1.37-1.26 (m, 1H, H2) and 1.23 (t, 3H,
J 8, H6); &¢c (100 MHz, CDCls) 174.4 (C=0), 149.5 (C-Et), 137.2 (C-S0O»), 126.2 (CH
phenyl), 55.4 (CH-NH), 42.2 (C1), 33.4 (C4), 28.8 (C5), 28.6 (C2), 28.0 (C3) and 15.1
(C6); ESI m/z 100 %, 319.1 (MNa") and 58 %, 614.6 (M;Na'); HR ESI m/z
(C114H20N203SNa+ requires 319.1087) found 319.108S5; [0.]25[) (c = 0.235, CHCl»)

30 +128.79.
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Exampl e 12: (S)-3-(4'-Ethyl benzenesul fonyl am no) - azepan-2-one 15

(S)-3-am no-azepan-2-one hydrochloride (0.55 g, 3.34 mmol es) was dissol ved
in H20 (280mivamd@scool ed to OC. 4- Et hyl benzenesul f onyl PERIGER20 U002 mol es)
in dichloronmethane (30 nm.) was added and triethylamne (1.3 nlL, 9 nmol es)
and the reaction was stirred over night. The reaction was extracted with

di chl or onet hane and washed with pH 2 buffer (3 x 20 nL) and reduced in
vacuo. The Bxagpld 13/qR)-BLHi-Etledbetkehvsulfonlyamifi6)-tefFrahsyarspyaidig 2260y
(petroleum ether:ethyl acetate 75:25 to 0:100) to give the product as a
white solid 0.17 g (19 %; OH (400 MHz, CDC13) 7.72 (d, 2H, J8, CHC Et),
7.28 (d, 2H, J8, CHCS02), 6.40 (pr.t, 1H J6, NHC1), 6.18 (d, 1H, J5,
NHCH), 3.83-3.74 (m 1H, CH ™4 3.11 ( 1H, H1), 3.03 (ddd, 1H,
J16, 11.5, 5.5, Hl), 2.08 (q, 2H J ),H2. §5-2.09 (m 1H, H4), 2.0-1.95
(m 1H H2), 1.80- 25 1.77 (m 1H, , g.'% ~Rd (m 2H, H3 & H4),
1.37-1.26 (m 1H, H2) and 1.23 (t, 3H &b ; J8c (100 MHz, CDC13) 174.4
(C=0), 149.5 (CEt), 137.2 (CS02), 126.2 ( éh‘bnyl), 55.4 (CH-NH), 42.2
(Ad), 33.4 (C4), 28.8 (C5), 28.6 (C2), 28.0 (C3) and 15.1 (C6); ESI mz 100
% 319.1 {MNa+) and 58 % 614.6 (M2Na); HR ESI mz (C 14H20N203SNa+
requires 319.1087) found 319.1085; [a] 25D (¢ = 0.235, CHCl13) 30 +128.79.
Exanpl e 13: (R)R)-aBino4y-lagtany (dmnwdese wak flssgliedhind)C (20t mBhgntt eneyed tdidiC24one 0

H,NNH O E&lylzoegzenesulfonyl chloride (4 mmoles) in dichloromethane (25 mL) was added and

triethylamine (1.7 mL, 12 mmoles) and the reaction was stirred over night. The

reaction was extracted with dichloromethane and washed with pH 2 buffer (3 x 20
10 mL) and reduced in vacuo. The product was purified by silica column chromatography

(petroleum ether:ethyl acetate:methanol 75:25:0 to 0:90:10) to give the product as a

white solid 0.25 g (21 %); 8¢ (100 MHz, CDCl3) 170.0 (C=0), 149.7 (C-Et), 136.2 (C-

S0,), 129.1, 128.6, 127.5 (CH phenyl), 55.3 (CH-NH), 41.9 (C1), 28.8 (C3), 28.5

(C4), 20.8 (C2) and 15.1 (CS); ESI m/z 100 %, 305.1 (MNa") and 56 %, 586.7
15 (M,Na"); HR ESI m/z (C;3H,5N2O3SH" requires 283.1111) found 283.1114;

Example 14: (S)-3-(4'-Butylbenzenesulfonylamino)-azepan-2-one

20
(S)-3-amino-azepan-2-one hydrochloride (1.15 g, 7 mmoles) was dissolved in H,O (20
mL) and cooled to 0°C. 4-Butylbenzenesulfonyl chloride (7 mmoles) in
dichloromethane (30 mL) was added and triethylamine (2.95 mL, 21 mmoles) and the
reaction was stirred over night. The reaction was extracted with dichloromethane and
25 washed with pH 2 buffer (3 x 20 mL) and reduced in vacuo. The product was purified
by silica column chromatography (petroleum ether:ethyl acetate 75:25 to 0:100) to

30



(R -3-am no-y-lactam (4 mvol es) was dissolved in H0 (20 nL) and cooled to
0C. 4- Ethyl benzenesul fonyl chloride (4 nmoles) in dichloronethane (25 nl)
was addeawendittisi@shyl am ne (1.7 nl, 12 mmol es) and t he PCE&IR20ONO0R%S
stirred over night. The reaction was extracted with dichl oronet hane and

washed wit hg%' ﬂ%ep fdtlaras(a?wm@@oﬂ@ 08 \IHE e«?ﬂ@?ﬁ' 7175 MROHOy TG RIERGUCt

was purifie |ca colum c romatorah et’f ol eum et her: et hyl
acet at e: et Viélh(ﬁd %%SEﬂfC-GKED.Glm(er lgrl \166 NFEQH),oT8(d, A H, a{S\mTﬁ €Hpol i d

120,17 128, 455 (36t et oRua POl 46 Ky 1. Tl 3 06 (R0 P, S5 0
(C4), 20.8 {eR)2.680d, 2R, J!sg@ﬁ% 2 8 1 @Gn 109, Py, 3053-1.98 Wha4H, ¥, P84073586. 7

15 (M2Na); HR'ESI niz N203SH+ requi es) 283, 1111) "found 283. 1114;
Exanpl e 1% (r(l,stsH%Ml-GBult 5 ﬁenilénlééuﬂiwnwém Fofsexige gl JI piAE), 296-1.25

Lo (20 iy Chniitasak oo o B e behas okl SR % E3DIUIAERIEES) ' s
di chl or onet Baye 3¢30arsd,nag9.addero aod ﬁHehg?]hw R(CHNKR 423 (@), % JEA)es)

and the reaction was stirred over night reacti on was extracted wth

di chl or oot A&AMCARG 325(GRsREE (WLRSHGNL 4] nd |30 (GB St dd0déd i n
Th t h trol
cthor et hyl SIEBIEENTSOR sA DOV Piid &5 B4 TIMITE TS, “2c 5 whi fe sl i d.

SH (400 1\042, CDC13) 7 76 (d, 2H, J 8, CH CBuU), 7.31 (d, 2H J7.5,

G C-S02), 6. 76 2921 1H, J6, NH-Cl), 6.28 (d, 1H, J 5, NHCH), 3.85 (ddd,
1H, J 11 ' s Expmple {3:4§)-3-44 2‘4"‘33&'all{wellwlfm}la“@%ﬂemz'%‘ﬂ J 15, 12, 5,
Hl), 2.68 (t, 2H, J 8, H5), 2.18-2.11 (m 1H, H4), 2.03-1.93 (m 1H H3),
1.84-1.73 5 (m 1H, H2), 1.69-1.55 (m 4H, H3, H4 & H), 1.38 (sextet, 2H,
J 7.5 H7), 1.36-1.25 (m 1H, H 0. 95 (t. 3H, J7.5 H8):8c (100 M,
CDC13) 175.6 (C=0), 148.3 (Bu), 137 02) 129.1, 127.0 (CH phenyl),
55.3 (CH-NH), 42.1 (d), 35.5 (C4), cs) 33.1 (C3), 28.6 (0B), 28.0
(C7), 22.3 (C2) and 13.9 (C8); ESl m z &0 f% “&F0.6 (M2Na+), 86 % 347.1
(MNa+) and 43 % 325.1 (MO °4 1

3 2

15 ((S)-3-amino-azepan-2-one hydrochloride (2.35 g, 9.18 mmoles) was dissolved in H,O
(20 mL) and cooled to 0°C. 4-'Butylbenzenesulfonyl chloride (1.92 g, 8.25) in THF
(40 mL) was added and triethylamine (3.5 mL, 25 mmoles) and the reaction was
stirred over night. The THF was removed in vacuo and the product was dissolved in
ethyl acetate and washed with pH 2 buffer (3 x 20 mL) and reduced in vacuo. The
20 product was purified by silica column chromatography (petroleum ether:ethyl acetate
50:50:0 to 0:80:20) to give the product as a white solid 0.67 g (25 %); mp 189-190 ° C;
3 (400 MHz, CDCl3) 7.74 (d, 2H, J 8.5, CH-C-'Bu), 7.47 (d, 2H, J 8.5, CH-C-SO»),
6.27 (br.t, 1H, J 6.5, NH-C1), 6.19 (d, 1H, J 4.5, NH-CH), 3.88-3.81 (m, 1H, CH-C4),
3.21-3.12 (m, 1H, H1), 3.05 (ddd, 1H, J 14.5, 11.5, 5, H1), 2.19-2.13 (m, 1H, H4),
25 2.02-1.96 (m, 1H, H3), 1.81-1.74 (m, 1H, H2), 1.71-1.54 (m, 2H, H3 & H4), 1.33-1.29
(m, 1H, H2) and 1.31 (s, 3H, C(CHs3)3); ¢ (100 MHz, CDCl;) 175.5 (C=0), 156.4 (C-
C(CHs;)3), 137.0 (C-C=0), 126.8, 126.1 (CH phenyl), 55.4 (CH-NH), 42.3 (C1), 35.2
(C(CHs)s), 33.5 (C4), 31.1 (C(CHs)s) and 28.7 (C2), 28.0 (C3); vmax/cm’': 3219 (NH
indole), 2968 (C-H), 1668 (amide C=0), 1594 (aromatic), 1361 (SO;) and 1159 (SOy);
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10 Exanmpl e 15: (S)-3-(4'-tert-Butyl benzenesul fonyl am no) - azepan-2-one 15
((5)-3-am no-azepan- 2-one hydrochloride (2.35 g, 9.18 muol es) was di ssol ved
in H20 (200r)1/@mes5cool ed to OC. 42But yl benzenesul f onyl PERIGB200#0086292 ¢,
8.25) in THF (40 nmL) was added and triethylamne (3.5 nL, 25 mmol es) and

the reactiog |ssofti({§fe% oy, r niNgltyy The gg—lF%wagﬂggnPWgﬂ)z% ;E%r L, t he

product was I n et cetate and washed with x 20
nL) and red(neguzmo;s\ﬂtuaeqﬂm 715, pi8OY ufondved2 SpSBD |[eﬁ3ub(/c st |033a (IdH(Ilrm

chr omat ogr ap etrol eum et her: ethyl acetate 50:50:0 to 0:80:20) to give
t he product éég white solid 0.67 g (25 %; nip 189-190 C, OH (400 MHz,
CDC13) 7.74 (d, 2H, J 8.5, CHC 13u), 7.47 (d, 2H J 8.5, CHC S02), 6.27
(br.t, 1H, J6.5, NH-Cl1), 6.19 (d, 1H, J4.5, NHCH), 3.88-3.81 (m 1H,

CH C4), 33 2Example [6v(S)B-(4Heyz-Batydbenzducsulfonylamide)-SfrahydEopysidikiRyone
2.19-2.13 (in, 1H, H4), 25 2.02-1.96 (m 1H, H3), 1.81-1.74 (m 1H H2),
1.71-1.54 (m 2H, H3 & H4), 1.33-1.29 (m 1H, H2) and 1.31 (s, 3H,
C(CL13)3); 5c (100 Mz, CDC13) 17%.5 (C=0), 156.4 (C

N,

(S)-3-amino-y-lactam (10 mmoles) was dissolved in H,O (40 mL) and cooled to 0°C.
10 4-'Butylbenzenesulfonyl chloride (1.88 g, 8.08 mmoles) in dichloromethane (25 mL)
was added and triethylamine (3.5 mL, 25 mmoles) and the reaction was stirred over
night. The reaction was extracted with dichloromethane (3 x 20 mL), the organic layer
was washed with a pH 2 buffer (3 x 20 mL) and reduced in vacuo. The product was
purified by silica column chromatography (petroleum ether:ethyl acetate:methanol
15 50:50:0 to 0:80:20) to give the product as a white solid 0.76 g (30 %); mp 155-156 ° C;
84 (400 MHz, CDCl3) 7.79 (d, 2H, J 8.5, CH-C-'Bu), 7.47 (d, 2H, J 8.5, CH-S0O,), 6.38
(br.s, 1H, NH-C1), 5.98 (d, 1H, J 3.5, NH-CH), 3.51-3.46 (m, 1H, CH-C4), 3.28-3.22
(m, 2H, H1), 2.49-2.42 (m, 1H, H3), 1.93-1.87 (m, 1H, H2), 1.86-1.67 (m, 2H, H2 &
H3) and 1.31 (s, 9H, C(CHj3)3); 6¢ (100 MHz, CDCl3) 170.1 (C=0 lactam), 156.5 (C-
20 C(CHs;)3), 136.0 (C-SOy), 127.1, 126.2 (CH phenyl), 53.2 (CH-NH), 41.8 (C1), 35.2
(C(CH3)3), 31.1 (C(CHs)3), 28.4 (C3) and 20.7 (C2); ESI m/z 100 %, 333.1 (MNa")
and 44 %, 642.6 (MaNa"); vma/cm™': 3220 (NH), 2946 (C-H), 1665, 1596 (aromatic),
1331 (SO,) and 1134 (SO;); HR ESI m/z (C1sH»N,O3;SH™ requires 311.1424) found
311.1425; [a]®p (c = 0.525, CHCls) +122.92.
25
Example 17: (R)-3-(4'-tert-Butylbenzenesulfonylamino)-tetrahydropyridin-2-one
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C(CH3)3), 137.0 (CC=0), 126.8, 126.1 (CH phenyl), 55.4 (C-1-NH), 42.3
(d), 35.2 (C(CH3)3), 33.5 (4), 31.1 (C(CH3)3) and 28.7 (C2), 28.0 (C3);
vimax/ cm IWO032mas¢dds i ndol e), 2968 (C-H), 1668 (am de C=0TT/GHEOU/(06smMati C),
1361 (SO2) and 1159 (SQ2); ESI mz 100 % 347.1 (MNa+) and 26 % 670.6
(M2Na+); HR ES! mlz (CL6H24N203SHt requires 325.1580) found 325. 1580;

[a] 23D (¢ = 0.532, CHC13) +109.6 5 anple 16:

(S)-3-(4'-tert-Butyl benzenesul f onyl 0) -4 et yahydr opyri di n- 2- one

(S)-3-am no-y-lactam (10 mml es) wa ﬁ@ H20 (40 nmL) and cooled to
0C. 10 428utyl benzenesul fonyl chloride §¥%8§ g, 08 Mol es) in

di chl oronet hane (25 nlL) was added and trieth Mine (3.5 nL, 25 nmol es) and
the reaction was stirred over night. The reac®ion was extracted with

di chl oronet hane (3 x 20 nL), the organic |ayer was washed with a pH 2
buffer (3 x 20 nL) and reduced in vacuo. The product was purified by silica
col um chr ogmtDamafehylachat (15 aindoles)veds: cﬁiisedal@Hz@t(QO mfﬂl)f‘aalﬂcdoolbﬂ t60°60: 0 to

0:80:20) to give the product as a white solid 0.76 np 155-156 C;
8H (400 Miz*4 ;M epesudfopyl chleride) (658, BA2 comelsy), m7d1@.17lo Qﬂneﬂme (38 L)

T o 045633‘%%9%&652”8”*%&??"&%3 P EAS fﬂ%“esﬂ%ﬁﬁa %ﬁfk%gva% sged obl "
H2), 1. 86- 1n#glit. (T r&idtiotida& exiddctaiwtitl dhldremetbbhe G(CR8 L) Sthe (ot gdhidvidxer
D 0 ATt ] Sl Tl o
28. 4 (&) a?ﬁh (s%a ccﬁ&hnnét?ro&%%gr'%ph?@e%l@&&'@the@éﬂﬂ&l%&e e 9425510

( M2Na+) 3220 (NH), 2046 (C 65, 1596 (aronatic), 1331 (SOR)
and 1134 (smzpo) H@E@therﬁrzdl(ocasmmmﬁﬂl-&%eg](ﬂ}%ﬁ SLH00 MUY, €D 7.80

311.1425; [ = , 3).,+ 5 le 17:
(R 3 (A0 { G ePRd g PrCietanur OTg 2 755 KO SOR)y o B fulth DD, 590
(R) - 3- am no¢yrd, 28t 2 NZ-EHYDEES)46/@s 19H xwloqs% Bmd%%{&@{ M), 28soemol ed
to OC. 4-43utylbenzenesul fonyl chloride (0,61 g, 2.62 nmolés) in
di chl or omet GanbH H8),#.96-1.89 (m, 1H, H2), 185169 (m 2H H2 & H3) and 1.32 (s, 9H,
C(CHs)s); 8¢ (100 MHz, CDCl3) 169.9 (C=0 lactam), 156.6 (C-C(CH3)s), 135.8 (C-
SO,), 127.2, 126.2 (CH phenyl), 53.3 (CH-NH), 42.0 (C1), 35.2 (C(CHs)3), 31.1
15 (C(CHs)s), 28.5 (C3) and 20.8 (C2); ESI m/z 37 %, 642.6 (M;Na'); HR ESI m/z
(C1sH22N,03SH™ requires 311.1424) found 311.1427; [a]*’p (c = 0.114, CHCl3) -

116.52.

Example 18: (S)-3-(4'-Octylbenzenesulfonylamino)-azepan-2-one
20

(8)-3-amino-azepan-2-one hydrochloride (0.73 g, 4.45 mmoles) was dissolved in H,O
(30 mL) and cooled to 0°C. 4-Octylbenzenesulfonyl chloride (2.2 mmoles) in
25 dichloromethane (25 mL) was added and triethylamine (0.93 mL, 6.6 mmoles) and the

reaction was stirred over night. The reaction was extracted with dichloromethane (3 x
33



5 was added and triethylamne (1.1 nL, 7.5 nmoles) and the reacti on was
stirred over night. The reaction was extracted wi th dichl oronmethane (3 x 20
m.), the wWoganiis449ayer was washed with a pH 2 buffer (3PKTROB211)00686d
reduced in vacuo The product was purified by silica colum chromat ography

trol t s D : '
Whi e sol oo g B BRI Npache VRS D uier € K24 ) BA Rl 2
CH C- 43u), Vad‘n@ (khe Ptddudt 8vas, pEBHESD Dy, sBic@Qcc(linnnschrmiﬂ,atolngﬁ&) (pe&o&ﬁ)m( br.d,

1H J2, NH 51-3. 4 3.31- 3. 26 53- 2. 43
(m 1H I—B)le‘% ‘?j@‘!‘fcs‘éte(ﬁ%g%ﬂoﬂﬂ%‘o gi"es%é Progycl s, ‘Z]ill ﬁ%‘%g ‘F% Shé)0m2 (s,
9H, C(C)3); @@MﬁQOCNUZ 7@3%3i}11§§ 5%@56%&@%%% 2ﬂi5§ 865 (Si(_id @)@@‘55)6%8

135.8 (CSQ2), 127.72, h
(C(CHB§ 3)5 %3111 1H18 7(50(5d4)~1&}& €§p e%){ drﬁdN,?_‘b(BI)(m)\ (d@SHHﬂJzz 3714 Ch42. 6

hDen) (oo o B AR Y (lirE gt ! 265 30D,

(S)-3-(4' - OghyldenagsnasUHARNYISAND S ¢h; AEESPBY- R790e72((®, 131, HI)N0:63ZEPR(n 2- One
hydr ochl ori de %0 73 g, 4.45 mol es) was dissolved in H20 (30 nL) and cool ed
to 0C. 4-Ccthl) énHéﬁeEéD,fle}%rﬂ 24 Kmpl 1 deHEH3, Hﬁnﬁi%sf){l(?&lésl)onnérﬂ Gn#dhane

25 nlL) was ;ad n ction
\(/vas stl)rredjgvgiﬁg%%ﬁgtléé W?yéﬁé@r’?%‘( *5 e@farac ed W @8&1 %?gma%(z’g’ne (3
x 20 nl)o t hz9. orgmﬂ (:Cl-quhenyl\)\,aBzwmsd‘JHCbh&nylm %ZDI(-CH l'ijf@rl ((31)( 383 (r(’L4)) and
reduced in vacuo % i ca _col um. chr onat raphy
(petrol eum &t ﬁé?%?h;?ﬂ ébétlaq Beke {%7)02916@& 88§i§@)12RD Grlfd e’

V(\]hitce oi?l)l dz?gé@ %&??4‘1@((&1&? Iégk%/z o3 123%\%1%53%%&@0 o8 541 2;(1\1%{’5) HR

NH Cl), 6. ZES(m/z (ﬂszﬁNBZ);;SN-l-r@tuhres 38822Q&jdal;nd:l3-&l 2203, 5, 11 CHC4),
3.20-3.311 (m 1H, H1), 3.02 (ddd, 1H, J 16, 11.5, 5, H1), 2.63 (t, 2H, J
8, H5), 2.12-2.07 (m 1H, H4), 1.98-1.93 (m 1H, H3), 1.79-1.72 (m 1H,

H2 1.665 1 ' ididZ. , H9, H10
& H11) any BRBRPRISHE)S- Oy dreines e o) Erahy dtopyad Lone’, cram |
148.4 (C-Cct), 137,2 (C—SOZ) 10 129.1, 128.8 (CH phenyl), 127.0 (CH
phenyl), 55.3 (CH-NI-l), 42. 5.8 (4), 33.3 (C5), 31.8 (C3), 31.0
(C8), 29.4 (C7), 29.2 (C8), : Cl0), 22.7 (C2), 22.6 (C11)
and 14.1 (Cl12); ESI mz 100 % ¢0372 (8Na nd mo h 381.2 (MH); HR ESI
n z (CZOl 132N203SH+ requi res 381.2206) f
(S)-3-(4"-Cetyl benzenesul fonyl am no) -t etrahy yql di

dd'do 5

(8)-3-amino-y-lactam (2.5 mmoles) was dissolved in H,O (40 mL) and cooled to 0°C.
20 4-Octylbenzenesulfonyl chloride (1.34 mmoles) in dichloromethane (25 mL) was
added and triethylamine (0.57 mL, 4 mmoles) and the reaction was stirred over night.
The reaction was extracted with dichloromethane (3 x 20 mL) the organic layer was
washed with a pH 2 buffer (3 x 20 mL) and reduced in vacuo. The product was
purified by silica column chromatography (petroleum ether:ethyl acetate:methanol
25 50:50:0 to 0:80:20) to give the product as a white solid 0.31 g (63 %); mp 98-99 ° C;
du (400 MHz, CDCl3) 7.76 (d, 2H, J , CH-C-Oct), 7.27 (d, 2H, J 8, CH-CS0,), 6.50
(br.s, 1H, NH-C1), 6.00 (d, 1H, J 2.5, NH-CH), 3.51-3.45 (m, 1H, CH-C3), 3.27-3.31
(m, 2H, H1), 2.62 (t, 2H, J 7, H4), 2.45-2.36 (m, 1H, H3), 1.92-1.85 (m, 1H, H2),
1.80-1.67 (m, 2H, H2 & H3), 1.62-1.55 (m, 2H, HS), 1.31-1.20 (m, 10H, H6, H7, HS,
30 H9 & H10) and 0.85 (t, 3H, J 7, H11); 6¢c (100 MHz, CDCl3) 170.1 (C=0O lactam),
34



(S)-3-am no-y-lactam (2.5 mol es) was di ssolved in H0 (40 nL) and cool ed
to OC. 20 4-Cctyl benzenesul fonyl chloride (1.34 mmoles) in dichloronethane
(25 nlL) Waie 200dsdo9and triethylamne (0.57 L, 4 mol es) PEREGE2NE/0088%Ct | ON
was stirred over night. The reaction was extracted wi th dichl oronethane (3

educed i n VARISE G TEGEROMTATTHCH bbnRy LT R olFuil: %#M@?QSW
I 2 <) 0k 4.0 8)) ' t
e e A T A R Ao el > Pl

0.31 g (63 % np 98- , OH (¢ ,
7.76 (d, 2H22J (G, EOE(G2) alﬂdég-l(@,l I3HESI /g 1001%.3802 (MyabandB6, %, 36742

NH Cl), 6.0 . Akl +51-3 4 3,27,.3:131 (m
OH, Hl), 2.W?’,ﬁgﬁﬁﬁgici%#ﬁaﬁﬁé‘%‘.‘@%s %%%@%%%51” P 1h,
H2), 1. 80513807 (NH),2Z1920HZ-B),H¥p4, ac(m}, 1585 (dromafit), )IB‘E% (S(%})O&(i)ld 1.189 (%gg; é)OH
H6, H7, H8, 39, 10 0.85 (t, 3H, J 7, HI1); 8c (100 Mz, 1
170.1 (C=0 I[%]ctoggﬁf%'gé’kf&g5§9@@7@t), 136.3 (-S2), 129.1 (CH phenyl),
127.3 (CH phenyl), 53.2 (CHNH), 41.8 (), 35.9 (4), 31.8 (C5), 31.0
(C3), 29.4 (C6), 29.3 (C7), 29.2 (C8), 28.4 (C9), 22.7 (CL0), 20.7 (C2) and
14.1 (Cl1); Exsmpid 20: R)-34'-SB9ylIDef2diajulfomyl:B6in%)- t@BahyAropfiidin-HBnES! i z
(C191130N203SNa+ requires 389.1869) found 389.1865; th,./cm1l: 5 3207 (NH),
2920 (CG-H), 1664, (C=0), 1544 (aromatic), 1310 (SO2) and 1188 (SQ2);
Rtf4D(c = 0.515, CHC13) +99.9¢. mExanpl e £0:
(R -3-(4'-Cetyl benzenesul f poyTaA MOy~ tet ™
(R -3-amno-y-lactam (2.5 mvol ed) Was %i s§
to 0C. 4-Cctyl benzenesul fonyl chloride (1.
(25 nmL) was

10 2

ropyri @ n-2-one

ed n B0 (30 nL) and cool ed
NBONES)NHN di chl or onet hane
00, 1

(R)-3-amino-y-lactam (2.5 mmoles) was dissolved in H,O (30 mL) and cooled to 0°C.
4-Octylbenzenesulfonyl chloride (1.34 mmoles) in dichloromethane (25 mL) was
added and triethylamine (0.57 mL, 4 mmoles) and the reaction was stirred over night.

15 The reaction was extracted with dichloromethane (3 x 20 mL) the organic layer was
washed with a pH 2 buffer (3 x 20 mL) and reduced in vacuo. The product was
purified by silica column chromatography (petroleum ether:ethyl acetate 50:50 to
0:100) to give the product as a white solid 0.22 g (45 %); éu (400 MHz, CDCl3) 7.76
(d, 2H, J 8, CH-C-Oct), 7.26 (d, 2H, J 8, CH-CS0,), 6.85 (br.s, 1H, NH-C1), 6.14 (d,

20 1H, J3, NH-CH), 3.52-3.46 (m, 1H, CH-C3), 3.23-3.16 (m, 2H, H1), 2.62 (t, 2H, J 7,
H4), 2.38-2.31 (m, 1H, H3), 1.87-1.81 (m, 1H, H2), 1.74-1.65 (m, 2H, H2 & H3),
1.62-1.54 (m, 2H, HS), 1.32-1.20 (m, 10H, H6, H7, H8, H9 & H10) and 0.84 (t, 3H, J
7, H11); 8¢ (100 MHz, CDCl3) 170.2 (C=0 lactam), 148.4 (C-Oct), 136.5 (C-SOy),
129.0 (CH phenyl), 127.3 (CH phenyl), 53.2 (CH-NH), 41.5 (C1), 35.8 (C4), 32.0

25 (CS5), 31.8 (C3), 29.4 (C6), 29.3 (C7), 29.1 (C8), 25.5 (C9), 22.7 (C10), 20.7 (C2) and
14.1 (C11); ESI m/z 15 %, 389.2 (MNa"); HR ESI m/z (C;sH30N,03SNa" requires
389.1869) found 389.1872; [0]*°p (c = 0.238, CHCl3) -102.94.
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added and triethylamne (0.57 nL, 4 ntnoles) and the reaction was stirred

over night. 15 The reaction was extracted with dichl oronethane (3 x 20 nl)
t he or garwo 2btayss698as washed with a pH 2 buffer (3 x 20PeI)GR2AT/00e8$Aced in
vacuo. The product was purified by silica colum chromatography (petrol eum

et her: et hyl oduct as a white solid
0. 25 (4% Pﬂ?ﬁhﬂ&ﬁo%@al@%&fﬂqnég@adqﬁs 8t f&% !é%il t@h, CHCoct). 7.26 (d. 2H

J8, CH-CSOZ) 685(br 614(d 20 1H, J3, NH-CH), 3.52-3.46
(m 1H CH @&3Inhiy - e lepkocytom@zatian 2H, J7, H4), 2.38-2.31 (m
1H, H3), 187181(m1H H2) 174165(m2H H2 & H3), 1.62-1.54 (m
2H, H5), g%:al %ch 10H, H6, H7, H3, HO & H10) and 0.84 (t, 3H, J 7,
H11): Sc (160°%E: 13) 170.2 (C=0 lactan), 148.4 (C-Cct), 136.5 (G S02),
129.0 (CH phenyl), 127.3 (CH phenyl), 53.2 (CHNH), 41.5 (d), 35.8 (C4),
32.0 25 (C5The Biblc&iéé]ﬁ&tm%ﬁhe{@hpmﬁﬂs Sf th€éhrrerd Inventi€Bimayda. 5 (C9), 22.7
(C10), 20.7 (C2) and % % ES1 mz 15 % 389.2 gZ_I\/Na+) HR ES1 m z
(CoHsowzo%sﬁl%mmératﬂer@glg@ego 8bmadirangept{pectipgalassays ph bpkecyte migration MHCY 3)

-102. 94. 0 %6@5 t he
products of t%éilx}jc{nlg/d?l olﬁgﬂl&ﬁ%ﬁ%?%ﬁgg?ﬁ%ﬁqgh%géggweu %ﬁ)&é’

m grat i on Assays, pndereigpitose Migratiorobssgyscald divett wisualisaifontchambempochnagsthef t he
current inv nt| alggg be 5 denonstrated using any of a broad range of
functional 3@‘ T-eukocyte nmigration in vitro, including but not
limted to Boyden chanber and related transwell m gration assays,

under - agar 06y élatphd, 't&ﬂexﬂ&%ﬁ*ﬁfe tﬁ@ﬁmmlﬁ&%f l\éhlé?dé?{e' ARkAtA ik PaRbResoSuch as
the Dunn Chanber. For exanple, to denonstrat he inhibition of |eukocyte

mgratiohOi nhqm;@q@mss(buttrmt other ehemlattrastan(s) the Howeld fororat ohaatransweltasaay s) t he

VD, US) hal saR ot OPRSEGaRRRRr Kb ORAL B REH LR IRBrntRls RESoer o

separ at ed byssay Ms@tlﬁom&ﬁﬁers-ﬁb@rﬁb@wa&)bfoﬁﬁh%ﬁbrh@ pitRGREmbatfatiant ower
conpartment and the cells are placed in the upper cg}gt'ﬁartrrent Af ter

i ncubat i on fsorlacgd p thedewer cogmartmeat ard ths calinase plaged isthe HeP<s kempaItMERIct ant |
and 15 the RIPRlcuBlichtb! f?éxfbgtﬂ%ﬂ CURIcCAOMBAL IS h cg{ng@&édteﬁﬂ%dt 0 the

chenpat tract ant ac IVIity tive to a series of contr
15 the number of cells in the lower compartment is proportional to the chemoattractant

activity (relative to a series of controls).

This assay can be used with a range of different leukocyte populations. For example,
freshly prepared human peripheral blood leukocytes may used. Alternatively,
leukocyte subsets may be prepared, including polymorphonuclear cells or lymphocytes
20 or monocytes using methods well known to those skilled in the art such as density
gradient centrifugation or magnetic bead separations. Alternatively, immortal cell
lines which have been extensively validated as models of human peripheral blood
leukocytes may be used, including, but not limited to THP-1 cells as a model of

monocytes or Jurkat cells as model of naive T cells.

25 Although a range of conditions for the assay are acceptible to demonstrate the
inhibition of chemokine-induced leukocyte migration, a specific example is hereby

provided.
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This assay can be used with a range of different |eukocyte popul ations. For
exanpl e, freshly prepared human peri pheral bl ood | eukocytes may used.

Al t er nat iwel2911/15¢9kocyt e subsets may be prepared, i ncl u@ClgB2011/000862

pol ynmor phonucl ear cells or |ynphocytes 20 or nonocytes using mnethods wel |
known to thaggeskk! !l ed in the art such as density gradient centrifugation
or magnetic bead separations. Alternatively, imortal cell |ines which have
been extensively validated as nodel s of human peri pheral bl ood | eukocytes
may be usedThef#ansyallmgigragian sysiemsiang maaufagupdryNewspprobedGaitharshuig, MD,
nmonocyt es 0$H9yrkat cells as nodel of naive T cells. 25 Although a range of
conditions for the assay are acceptible to denonstrate the inhibition of
chenoki ne-i nduced | eukocyte mgration, a specific exanple is hereby

provi ded. WA Plitek/ikbdt&3TNEH 0TRANAtes Q0ABETobAL GI-Bpare 30l dléapRug |

m gration_systens are manufactured by Neuroprobe, Gaithersburg, M, USA
The pl ated (Neyonsobe MM Tx pl at es (Neuroprobe 101-8) and 30 jil clear

pl ates 5 (Neuroprobe MP30). CGeys' Bal anced Salt Solution is purchased from

Sigma (Sig > s I SR, f Sigma (Sigm
A- 8806) . N"_”_i!_i,eﬁr .Q%J%F ? Eglggg}%%] ﬁsyﬁr |a§§§ﬁ9 ?@%ﬁa‘;g%ﬁ%?%hdggg}t etrazol i um
brom de, is purchased from Sigma (Signa M5655). 10 RPM - 1640 wi t hout
phenol red FsttyacidifesBSA sqrurGiagerbir¢8i Sgma BighasA-8804)e THP-1 cel |l |ine
(European Cell culture Collection) were used as the | eukocyte cel

popul ati on. I\/ir"Fﬁti.epg-?Jl,gptﬁrlnethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide, is purchased
from Sigma (Sigma M-5655).

10 RPMI-1640 without phenol red is purchased from Sigma (Sigma R-8755).

The THP-1 cell line (European Cell culture Collection) were used as the leukocyte cell

population.
Test protocol

The following procedure is used for testing the invention compounds for MCP-1

15 induced leukocyte migration:

First, the cell suspension to be placed in the upper compartment is prepared. The THP-
1 cells are pelleted by centrifugation (770 x g; 4 mins) and washed with Geys
Balanced Salt Solution with Img/ml BSA (GBSS + BSA). This wash is then repeated,
and the cells repelleted before being resuspended in a small volume of GBSS + BSA

20 for counting, for example using a standard haemocytometer.

The volume of GBSS + BSA is then adjusted depending on the number of cells present
so that the cells are at final density of 4.45 x 10° cells per ml of GBSS + BSA. This
ensures that there are 100,000 THP-1 cells in each 25pul of the solution that will be
placed in the upper chamber of the plate.

25 To test a single compound for its ability to inhibit MCP-1 induced migration, it is
necessary to prepare two lots of cells. The suspension of THP-1 cells at 4.45 x 10°
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The follow ng procedure is used for testing the invention conmpounds for
MCP-1 15 induced | eukocyte mgration: First, the cell suspension to be

pl aced i rwORelunsp@s conpartnent is prepared. The THP1 ceCGRH/9ed6ket ed by
centrifugation (770 x g; 4 mns) and washed wi th Geys Bal anced Salt

Sol ution wi {:é?ls & alli AB{O%%OTS B3ohe ggmhé 1Pﬂﬁ§itbr fiér}\}g d ?taggésand the

cells repellete before ei ng resuspended 1 n BSA
20 for counspprgpridtefinacangngration, iy am agyiraprdae delheler(rfmykmmﬂ'e(at JuNhe neol ume of

GBSS + BSA is then just ed, dependi ng on the nunbe resent so
that the et s | ADMSCEY TodRE perpndpotenagial vabgme of PBSSer DR F* Goss +
BSA. This %’lﬁél&%aﬂﬂ?@ﬁm&@ dgn%f fordBa? 99, DMSO) 1§§&dea tb act%fafbo;ié@ll of the
solution that will "be ‘placed in the upper chanber of the plate. 25 To test

a single conmpound for |ts ability to inhibit MCP-1 induced mgration, it is
necessar\ t eyt teshemogiastantsobtiondd be platerbinghe joaves compatmanps prepeatefls at

445 X 106 Bep SSLARAG fy GRsCiAeth EOES SUPAOLraalR o298 Bl e ki B or

under test IS an app roprla cen rat’ on,

appropri at edlvﬁieu@xhte twd ?btsgea@a%pﬂe aRll sispenstbh.N"TaGhe PO enettmfaoﬂa,%@MS@) To the
second pot an equal ume of GBSS + BSA plus vehicle as appropriate (e.qg.
not nore t hékdeddg tlwse}le ifabepneentration @s was addeddn thegtell syspqagion, whige to the

chenpattrac g t epar ed.
VP11 i PPt Bh Euddoh el GhISERAL bRl SRBAETER pd Sui P

This is W vibded% DMSQWwe agddds, as for the cell suspension. To one pot the
test compound is added to t he same final concentration as was added to the

cell suspen |on e ot u vql u + BSA pl us
vehicle as Bﬁmﬁ%i"g gﬁq}%‘t E&fee‘?ﬁﬁﬂ @%‘Tﬂﬂ%@g‘s f"gf"é%%g‘heﬂﬁfe t hat
the vol une &fmﬁdlﬁ%l'n@edshétbe RARHSNtb AcQRnBIFRA S@bHS: thE Findlhnkémfhtigh oﬁ“he
text compound needs to be taken into account, when establishing the final
concent r at | M1 lm/cbpsglunnn forehe toiveer icomptmentiaed thamal congsatratiamef cgllel t he

final conceqltth '{ll on .9 m lgm S in the upper conpartnent. 15 Once the
chenoat t r acant "B GPTBHS Ot the lower wells and cell solutions for the

upper
15 Once the chemoattractant solutions for the lower wells and cell solutions for the upper

chambers have been prepared, the migration chamber should be assembled. Place
29 ul of the appropriate chemoattractant solution into the lower well of the chamber.
Assays should be performed with at least triplicate determinations of each condition.
Once all the lower chambers have been filled, apply the prous membrane to the

20 chamber in accordance with the manufacturer’s instructions. Finally, apply 25 pl of
the appropriate cell solution to each upper chamber. A plastic lid is placed over the

entire apparatus to prevent evaporation.

The assembled chamber is incubated at 37 °C, 5% CO,, for 2 hours. A suspension of
cells in GBSS + BSA is also incubated under identical conditions in a tube: these cells
25 will be used to construct a standard curve for determining the number of cells that have

migrated to the lower chamber under each condition.

At the end of the incubation, the liquid cell suspension is gently removed from the
upper chamber, and 20ul of ice-cold 20mM EDTA in PBS is added to the upper
chamber, and the apparatus is incubated at 4°C for 15 mins. This procedure causes any

30 cells adhering to the underside of the membrane to fall into the lower chamber.
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chanbers have been prepared, the mgration chanber shoul d be assenbl ed.

Pl ace 29 pl of the appropriate chenpattractant solution into the | ower well
of the chaoizeri/15498ays shoul d be perfornmed with at | easPCTGRD110@O8S2
determ nati ons of each condition. Once all the | ower chanbers have been

filled, apphyiet s iMEWAS oM RIES 87 &aﬁeﬁ:h? ﬂ%@hé&h@i"t‘i’?@'ﬁfsis?k BSAQh 4Bk 6eithé h the

manuf acturer's 1 nstructions. Final apply 25 p of the appropriate cell

sol uti on t oEBddY ang fhen thhbilitras rerubwﬂ:asti c lidis placed over the entire
apparatus to prevent evaporation. The assenbl ed chanber is incubated at 37

C, 5% COe, r 2 hours.,,A suspensi an .of ceall in SS.+ B is al,so
eubatod’ urREPSMAGHRa mFHRET RO e Biyel et LodiE Bith coRThonZaf iR b Lseq
t o const r ucHetarnsihabis QumbeNS rhé@hodie irRTudingl digect fuinfiHgebellpdg wRh! S t hat have
m grated to the | ower chanber under each condition. At the end of the

i ncubat i oh, flueresqentyer radieastivednakers or Suovah heusq of a vmbdrel Tymealbheeupper

charber . ang 201l oy /PP ROTEREATSEES oS RUSELR k1o iREL

chanber, e apparatus 1's 1 nc m ns. I's procedure

causes any 8@ platt issnastaaxiian@7 PO forhie2 hodsrdatidg whiich tirae delividesgeaadeo fall into
the | ower chanber. . After lﬁhis incuba&i nthe filter is carefully flushed
with GBSS +eBymes &ithisthe gl enpertthesolubieMlete anHesqluble blueifermazadyed. The

nunber of c 83 68 ol GRafdgy under each condition can

t hen be det rogﬁ%e g%agﬂhﬁgereagﬁeéﬁ@pﬁggs,aﬁéc?'udi ng direct counting,

| abel ling with 5 fluorescent or radioactive markers or through the use of a
vital dyH) Typiralidl|an 8-peintstandaskcurheisset up. Stadinglwith he pumbtr of cetlk addet

solution are added to,each and then, the pl i S, i.hcubat e 37 C
For 12 houlsSiif ey Shimtet (T Ron R apuBE BBl s TR i el
convert thepsal tHelR1MrE aH@eddd d platelini b PI,QJ/M% PHIMRAEsteUkOdHRonlaldéd. can be
quantified spectrophotonetricall 10 I'n parallel, an 8-point standard

curve i s sefThggandsrdieunve glajg itsrinq‘%éted@mgrsldﬁthmligrgﬁqudw-to each upper
chanber (100,000) and going down in 2-fold serial dilutions in GBSS + BSA,

the cells ay h01:25: A j on
hided. The APURAAS et Bolbdich, hE 1R palthll rimBledtrolhe A chthitis,
pl ate. A5 t takingrdreodot tddisturtn ielpaédipitated foembzamirodics. A&eedllowiyg teesipdgd from

t he | ower chanbers, t akin are not to djsturb the precipitated formzan
product . Af PR wﬁwﬁw_@b 5P B lowteg charfer fo salufees ngwfysd% each
| ower Cham%sc?&ng&gg@aﬁxﬁgd{:t@ﬁniﬂé&'ﬁsiﬂ g 0631 ﬁ%?éﬂ%ﬂ%@&bs@%’éﬂé\% fls

det erm ned usi ng pl ate readef. The absorbance of each is

t hen i nt er pedchtveall is thenhptegtodatethtodhe standard curystté psiineate the numbleeof efllsael | s i n
each | ower chcﬁgber. 20. The MCP-1 stinulated mgration is determ ned by
subt ract i ng*ARORFSIATE hunber of cells that reached the | ower conpartnent
in wells where no MCP-1 was added fromthe average nunber of cells that
reached 200eThOMIP-¢ efipalatetafigraMoarie défeimihed\Bs subtesang thataverapghithber of

cells that reached the lower compartment in wells where no MCP-1 was added from
the average number of cells that reached the lower compartment where MCP-1 was

present at 25ng/ml.

The impact of the test substance is calculated by comparing the MCP-1-induced

25 migration which occurred in the presence or absence of various concentrations of the
test substance. Typically, the inhibition of migration is expressed as a percentage of
the total MCP-1 induced migration which was blocked by the presence of the
compound. For most compounds, a dose-response graph is constructed by determining
the inhibition of MCP-1 induced migration which occurs at a range of different

30 compound concentrations (typically ranging from 1nM to 1uM or higher in the case of
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The inpact of the test substance is cal culated by conparing the

MCP- 1-i nduced 25 m gration which occurred in the presence or absence of
vari ous cwocentrsadsons of the test substance. Typi cal | ypCrigB2oniiobsoki on of
mgration is expressed as a percentage of the total MCP-1 induced mgration

which was b e . - : a
dose-respon i’ g&gf g%tﬁ%ictgﬁl Sﬁé‘{%?'u?ﬁﬁﬁ’%b;&@g%‘gw(ﬁﬁ? Egd‘t %)g{qo%;(? E)Si t?l ?Ig%pﬂ#g% 1

i nduced m gmaathiewonvéntiation of conspaaind aequived eo mduck fhe MEP] -iBAuesdmpigratidn by
concentratiqgns (typically ranging fromlnMto 1 1.1M or higher in the case
of poorly 39%@@%8?9}?88#!@)6?‘ he inhibitory activity of each conpound is
then expressed as the concentration of conpound required to reduce the

MCP- 1-i nducegdgmsar ati on by 50% (the ED50 concentration). Results 5 The
conpounds of reference exanples 1 to 2 were tested and were shown to have
an ED50 of 100 nMor less in this test. B. In vivo assay The

ant i - i nf | anthhe gempedrids of esfershcagramplaspl tar2 wenepsestescandoeere dhaven tochav@npr esent

10 inventio S t.ed wsing,,the muri ne sub-I|ethal endotoxem a nodel. This
nodel has béﬁgf@%%‘gfﬁﬁ&ége sfrgth gﬁ%hstrate the anti-inflamuatory effect of

conmpounds in vivo - see for exanple Fox et al., 2009, J Med Chem 52(11):
3591-3595. Briefly, the nethod is as follows. Fermale CD1L mce (28-30g, -7
weeks of age) were dosed with their respective treatnent in sterile
filtered 1% CMC by oral gavage in a 15 dose vol une of 10ml/ kg one hour
prior to ani%ﬁﬂﬁﬁﬁﬂﬁﬁi(LPS) chal | enge. The endotoxin chal |l enge was i njected
by the intraperitoneal route containing 675,000 Endotoxin Units of LPS (E.

col i strai nfd 3dsi Bndnfaser &kdyofian eﬁ&qﬁrap&rﬁPédn%eacEﬁ&ng%%weﬁt left for

two hours and then exsangui nated under term nal anaesthesia and bl ood was
t aken. SE? umvsasompweptested using themigng sibrlethal ernslotx@mamohodeli Jihis madelhds 20
stored at -

0C. um TNF-a | evel 5, wer.e. nepasur.ed ELI SA per manuf acturers
i nstructi onS°TRYSNd 'B5° _§/°s?%S%aﬁﬁﬁ%?“‘am%@%ﬁg%ﬁ (I%-}tja“tog}lj% Andsiz ¥ Rt oup,
and the dat ged RF ekdifpla Forel aMi2009 tinded CaBRS52@nd 3k98s95. TNF-a | evel in each
group were elimnated, and the nmean and standard error reported for the
remai ni ng six animals. . .
Briefly, the method is as follows. Female CD1 mice (28-30g, ~7 weeks of age) were
dosed with their respective treatment in sterile filtered 1% CMC by oral gavage in a
15 dose volume of 10ml/kg one hour prior to an endotoxin (LPS) challenge. The
endotoxin challenge was injected by the intraperitoneal route containing 675,000
Endotoxin Units of LPS (£. coli strain 0111:B4 (Code L4130)) in endotoxin free PBS.
Mice were left for two hours and then exsanguinated under terminal anaesthesia and
blood was taken. Serum was prepared from this terminal bleed and aliquoted and
20 stored at -20°C. Serum TNF-a levels were measured by ELISA per manufacturers

instructions (R and D Systems).

Eight animals were treated in each group, and the data for the animal with the highest
and lowest TNF-a level in each group were eliminated, and the mean and standard

error reported for the remaining six animals.

25 A single dose of (S)-3-(4'-trifluoromethylbenzenesul fonylamino)-tetrahydropyridin-2-
one (see Example 4; compound also known as (S)-N-(2-Oxopiperidin-3-yl)-4-
(trifluoromethyl)-benzenesulfonamide) administered by oral gavage, inhibited
endotoxin-stimulated TNF-alpha levels by 60-70% (see Fig. 2). The anti-
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25 A single dose of

(S)-3-(4"-trifluoronethyl benzenesul f onyl am no) -t etrahydropyri di n-2- one
(see Exampbeottyis¢@dpound al so known as (S)-N-(2-0xopi pePCaiGB2811y0DY864-
(trifluoronethyl)-benzenesul fonam de) adm ni stered by oral gavage,

i nhi bited epgRifdt o 160-70% (see Fig. 2). The
anti- inflamat orgyﬁegﬁﬁgﬁ#TN%Eggtﬁeg? % Vi vg4 using (S)-3-(4'-
trifluor onetrtﬂdokmnqthylb@mehcﬁmyﬂoayﬂnma)o){tatahadgoqtynqhwz -dihewas qumatitatively

uantltatlve simlar. fective dose of t itive
dont ol “conBE HanrmAly GEER el e RaoorLv Sutiel eompeint YREE e
anti -i nf | anaRAdYmmEY $tised cBARENYSs Avhtl-B8nRtor) agd¥r; &ducflﬁ tHeh@vell beat ment
of Ieproo¥re The anti-inflamatory effect in vivo of

trif 1 uor creThY b dortha tratntenhof lgpioay) Theantainfldmomyory ctzmcyn@ OM§) al(4o
simlar to ear

(5" 3" adamierane SRR A R Dine) e Ry 402 MR BT BARTES; © Fhese
dat a denonstdrBémsoitadstatih €S (@RS -ddiongesaidcaprodeid gseehave
clinically 10 useful anti-inflammatory activity in vivo, conparable to
other anti- WP2006rRH66%3)- agents used for the treatment of a wide range of
di sorders vm t h an i nfl ammatory conmponent. WO 2011/ 154695PCT/ GB2011/ 000862
Clainms 1. f

accept abl e sa er eo}1 %gg{aﬁghg({an Hdsgdrf)eﬂ’éet e%ét?ltg{l@an In é:?rﬁaracttd%

di sorder10 us&ﬁ(lla)mtl -inflammatory activity in vivo, comparable to other anti- 1nﬂammatory

agents used for the treatment of a wide range of disorders with an inflammatory

componennt.
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wherein n is an integer from1l1l to 4; k is an integer fromO to 5,
representing the nunber of groups substituting C2, C3, C49 C5 and/or C6 of

t he benzyworongts4@ad 10 X are |inear or branched groupsPSuER20t11M0086¢ t he
benzyl ring independently selected fromany one of the group consisting of:
al kyl, hal oal kyl, hydroxyal kyl, hydr oxgpigkkoxy, amino, am noal kyl,

am nodi al kyl , carboxy, and hal ogen. 2.—7%'corrpound of formula (1'), or a
pharmaceutically acceptable salt thereof, for use in the treatnent of an

i nf | anmat or {t. dicevpdend ofigenera] fornuivh@d), @r a pharmacewtitally aceeptibid sabdhersofi n cl ai m

1. 42 3. e of .a.c oun f neral formula (1), or a pharmaceutically
accept abl euigllpefm%grg?@qnﬂofm%ﬁmaéw&sgr “a medi canent for the

treatment of an inflammtory disorder:

@ O
N HN
xk/\ /s< NH
O/ \O
n
5 @M
wherein

n is an integer from 1 to 4;

k is an integer from O to 5, representing the number of groups substituting C,, Cs, Cy,

Cs and/or C¢ of the benzyl ring; and

10 X are linear or branched groups substituting the benzyl ring independently selected
from any one of the group consisting of: alkyl, haloalkyl, hydroxyalkyl, hydroxy,

alkoxy, amino, aminoalkyl, aminodialkyl, carboxy, and halogen.

2. A compound of formula (I’), or a pharmaceutically acceptable salt thereof, for use

in the treatment of an inflammatory disorder:

= | o)
\/\ /HN//”lu
Xk //S\ ’ NH
O 0]
15 tn
@)

wherein n, k and X are defined as in claim 1.
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0 )S.sHN k 00 5(1) wherein nis an integer froml to 4; k is an integer
fromO to 5, representing the nunber of groups substituting the benzyl
ring, andwoOQoN/@##@s| i near or branched groups substituti RGTIABR201A9862 ri ng
i ndependent|y sel ected fromany one of the group consisting of: alkyl,

nal a1 K91 YRRy PRl SN, R SO ol i 21 k1
phar maceut i derdof, iactiephaifhausalfta hédicamdnt forrth¢ treatmenudfaatinfl enmbtoay

medi canment tior dt he treatment of an inflanmmatory disorder:

1Sorder:
@ O
S HN
xk/\ /s\< NH
o” Yo
n

5 D
wherein
n is an integer from 1 to 4;

k is an integer from 0 to 5, representing the number of groups substituting the benzyl

ring; and

10 X are linear or branched groups substituting the benzyl ring independently selected
from any one of the group consisting of: alkyl, haloalkyl, hydroxyalkyl, hydroxy,

alkoxy, amino, aminoalkyl, aminodialkyl, carboxy, and halogen.

4. Use of a compound of formula (I’), or a pharmaceutically acceptable salt thereof, in

the manufacture of a medicament for the treatment of an inflammatory disorder:

\/\ /HN///,"'
Xk /S\\\ : NH
(0 (®)
15 n
@ )

wherein n, k and X are defined as in claim 3.

5. A compound of general formula (I):
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(1) wherein n, k and X are defined as in claim3. 5. A conpound of general
formula (1): | HNk 0O (1) wherein n, k
and X ar evOebimesdoas in claiml, with the proviso that: PETGR2011/06862, t hen
at |l east one of C2-C6 on the benzyl ring is substituted with a group other
t han hal ogen, C1-C7 al kyl, - C7hal oal kyl ; and when n = 1,2 or 3, then
C2 or C6 on the benzyl ring-a er than hydroden or fluorine, or C3
on the benzyl ring is other| than dr ogen, Cl-C6 al kyl, Ci1-C6

al koxy, or 10 Cl1-C6 hal oal K 4 on t ring is other than
hydr ogen, hal ogen, Ci1-C6 aIX ' s HhaI oal kyl , am no,
am noal kyl or am nodi al kyl , Kor aN
7 N
n
)

wherein n, k and X are defined as in claim 1,
with the proviso that:

5 when n =3, then at least one of C,-C¢ on the benzyl ring is substituted with a group
other than halogen, C,-Cj alkyl, or C,-C7 haloalkyl; and

whenn =1, 2 or 3, then
C; or Cs on the benzyl ring are other than hydrogen or fluorine, or

C; on the benzyl ring is other than hydrogen, halogen, C,-Cs alkyl, C;-Cs alkoxy, or
10 C;-C¢ haloalkyl, or

Cs on the benzyl ring is other than hydrogen, halogen, C,-Cs alkyl, C;-Cs alkoxy, C;-

Cé¢ haloalkyl, amino, aminoalkyl or aminodialkyl, or
Cs on the benzyl ring is other than hydrogen or halogen;

provided that the compound is neither of the group consisting of: 3-(2'-
15 carboxybenzenesulfonylamino)-tetrahydropyridin-2-one, and (R)-3-(4'-

methylbenzenesulfonylamino)-caprolactam.

6. A compound of formula (I’):
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C5 on the benzyl ring is other than hydrogen or hal ogen; provi ded t hat

the conmpound is neither of the group consisting of: 3-(2'- 15

car boxybenoenasshdssny| am no) -t et rahydropyri di n- 2- one, amGT(GB208/004862

met hyl benzenesul f onyl am no) - caprol actam 6. A conpound of formula (1"): |

%4i'i///, Xk 0 0O wherein n, and X are defined as in either of claim1l or

claimb, provided that the gsfipotd is none of thkg group consisting of:

(S)-3-(4'- 5 methylbenzenequlf onylfam no) -t etrahydiopyri di n-2-one,

(S)-3-(4"- methyl benzenesul|f o yla"no) caprol act

(S)-3-(4"-bronmobenzenesul f 08X ﬁf

(S)-3-(4'-chlorobenzenesulﬁgb
tiv

) -
an1n S aprola am NR. A pharmaceutica
conposition conprising, é% ound as defined in
either of clains 5 or 6, or a phar ceut caIIy table salt thereof, and
at 10 | east one pharmaceutical |y acceptabl e excipienf' and/or carrier. 8.
The conpound, use or conposition according to any preceding claim wherein
n=2. 9. The conpound, use or conposithT according to any preceding
claim wherein n=3.

wherein n, k and X are defined as in either of claim 1 or claim 5,

provided that the compound is none of the group consisting of: (S)-3-(4'-
5 methylbenzenesulfonylamino)-tetrahydropyridin-2-one, (S)-3-(4'-
methylbenzenesulfonylamino)-caprolactam, (S)-3-(4'-bromobenzenesul fonylamino)-

caprolactam, and (S)-3-(4"-chlorobenzenesulfonylamino)-caprolactam.

7. A pharmaceutical composition comprising, as active ingredient, a compound as
defined in either of claims 5 or 6, or a pharmaceutically acceptable salt thereof, and at

10 least one pharmaceutically acceptable excipient and/or carrier.
8. The compound, use or composition according to any preceding claim, wherein n=2.
9. The compound, use or composition according to any preceding claim, wherein n=3.

10. The compound, use or composition according to any preceding claim, wherein X is

haloalkyl, for example trifluoromethyl.

15 11. The compound according to any of claims 1, 2 or 5, or the use according to claims

3 or 4, wherein the compound is selected from the group consisting of;

(8)-3-(3'-fluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
(S8)-3-(4'-fluorobenzenesulfonylamino)-tetrahydropyridin-2-one,

20  (S)-3-(2'-trifluoromethylbenzenesulfonylamino)-tetrahydropyridin-2-one,
(S)-3-(3'-trifluoromethylbenzenesulfonylamino)-tetrahydropyridin-2-one,
(8)-3~(4'-trifluoromethylbenzenesulfonylamino)-tetrahydropyridin-2-one,
(8)-3-(2',4'-difluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
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10. The conmpound, use or conposition according to any preceding claim
wherein X is hal oal kyl, for exanple trifluoronethyl. 15 11. The conpound
accordi ngvoaoamp4@b clains 1, 2 or 5, or the use accor diPAF/GRROTI/@ISE 3 oOr
4, wherein the conpound is selected fromthe group consisting of: (S)-3 -(3

t- fl b hA0) -t € d i di f1- 2- , (9)-3 -(4"-
1 uor obensobtle onro Sekien BRI pp b Bt g” & 1970
(S)-3- (2 -t ($)F3-(wpbditubibbenesitfonyanind)askDgtrdpstitaeagpyr i di n- 2- one,

(S)-3 -(3 '-tri fluoronmethylb enz enesul fonyl am no)-tetrahydrop
yri di n-2- on&)-3-(3',4"-difluorobenzenesulfonylamino)-tetrahydropyridin-2-one,

S)-3-(4" -tpdyf Q ; l - . opyri di n- 2- one,
(95 (2, 9 O LR e e D L A b TR0 Y e 2 ome.
(S) - 3- (2'3 5(S)el-Flunao-db@rrepaeridinebyl aenzeagsul fehdamidy dr opyri di n- 2- one,
(S-3-(2', 6'($-)%E)4,_gora enzenesul f onyl am no) -t et rahydr opyri di n-2-one, (S)-3

-(3 ', 4" -di nzeRespitonylaminokarepan-2r e ahydr opyri di n- 2-one, (S)-3
-(3 ',5 -di (dlupf. A = 1He hydr opyri di n-2-one, 5
(S)-2-Fl uor gg)hf%@g%gé?g%}]g?@%&& er%géer%egsul fonatnide, (S)-3

- (4' - Et hyl b9z Fesari-Butyhydnaenasolforgiapinn)-2zepame -one,

(S)-3-(4J-But.y. nzenesulf onylam no) - azepan: 2- one, ..

(S)-3-(4 -t gsi)fil'gﬁ'f‘if FBaRdbeng S%??RM? npkiettabydropynidiggzone,

(S)-3-(4ot @)tx-gmkﬁ%éex%@ﬁ%ﬂyﬁrﬁﬂﬁbb-aféﬂaﬁmoﬂe?aﬂ@h ydropyri din-2-one, 10
(S)-3-(4'-Cctyl benzenesul f onyl am no) - azepan- 2- one, and

(S)-3-(4'- oﬁ&)ya-%@s@dmwmﬁmdmm)-tm@ymymdmmm n-2-one, and

pharmaceutically acceptable salts thereof. 12. The conpound according to

any of cl ai gfdr%hr??'%‘ﬁcge’uﬁ?%l &ggﬁgﬁggﬁﬁqﬁgﬁe&@lgo claim 3, wherein the conpound

is selected g pcC go

(R)-3-(4'-Ethyl benzenesul f onyl am no) -t et rahydr opyri di n- 2- one,

(R) -3-(4' -t £2.tFidubpipbeny socesiihd pmnlyaiflaidy 1 toe 5 @il nseaccoding t3-ctimd, 3, and
(R-3-(4"- OC§¥| pbenzenesul f onyl am ng_) -tgt rahydropyri di n-2-one, and

phar maceut i ¥3F1elp e cappaidds selpgted {ramythe group considingife conpound accor di ng
to 6, wherein the conpound is selected fromthe group 20 consisting of:

15 (R)-3-(4'-Ethylbenzenesulfonylamino)-tetrahydropyridin-2-one,
(R)-3-(4'-tert-Butylbenzenesulfonylamino)-tetrahydropyridin-2-one, and
(R)-3-(4'-Octylbenzenesulfonylamino)-tetrahydropyridin-2-one,

and pharmaceutically acceptable salts thereof.

13. The compound according to 6, wherein the compound is selected from the group

20 consisting of:

(8)-3-(3'-fluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
(S)-3-(4'-fluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
(8)-3-(2'-trifluoromethylbenzenesul fonylamino)-tetrahydropyridin-2-one,
(8)-3-(3'-trifluoromethylbenzenesulfonylamino)-tetrahydropyridin-2-one,
25  (S)-3-(4'-trifluoromethylbenzenesulfonylamino)-tetrahydropyridin-2-one,
(5)-3-(2',4"-difluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
(S)-3-(2',5"-difluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
(8)-3-(2',6"-difluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
(8)-3-(3',4"-difluorobenzenesulfonylamino)-tetrahydropyridin-2-one,
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(S)-3-(31-fluorobenz enesul fonylarnino)-tetrahydrop yridin-2-one,
(S)-3-(4"-fluorobenzenesul fonyl am no) -tetrahydropyridi n-2-one,
(S) - 3-(2'wWonnfisemdsnet hyl benzenesul f onyl am no) -t et r ahy diPEpyGB2di 1/H02862n¢e,

(S)-3 -(3 "-trifluoromethyl benz enesul fonyl anino)- tetrah ydr op

di n- 2- S f I
;:r: nlo)n-te'?p %o’%y%llﬂ%l l(O%e enEsuﬁtlot{ii)EPr%no)wrr%y zene Wo% 8g€%zenesul f onyl

aninoj-tetr 61)YBFDIQYG-N @l—diko%pbﬂlﬂm 3- yl)benzenesulfonam1de
(S)-3-(2',5" -di fl uorgbenzenesul fonyl ani no) - t et rahydropyri di n- 2- one,

(S) 3-(2', 6(S)d H@é%db@ﬁ%‘ﬁéhfﬁw%mwpérﬁi%)‘ t@1% ahydr opyri di n-2-one, (S)-3
(3,4 -di teg rahyd di n-2-
L) sl %‘?ﬂg&%ﬁé&lfg 2139,%)351 2?6‘§ ahydropyridi n-2-one,

(S) 3. (3,5 uoro enzenesu rahydropyri di n-2-one,
(S)-2-Fl Ur ()S)M-(quﬁntpb&dzdﬂxesuﬂewmrbmmmmzimr ni de,
(S)-3-(4'-E nzenesy] f on - azepan- 2- one,

(S)-3-(4' -BRY *Z‘gﬂ%’é %é‘@kﬂ’ Sgl%ﬁg gﬁ‘éﬂ@zdfenmdls-z one,

(S)-3- (4" -t etz az 2-one,

(S)-3-(4 -tgsi)t3 E‘Jutyl)agéh}gzgﬁégg%) I&mﬁggm%%ﬁ?/dr opyri di n- 2- one,
(

S) - 3- (4' - O)y3- b%l@m@db@ublﬂesngfbmdammp)—m@qhadwﬁmeZ-emad
(S)-3-(4'-Cctyl benzenesul fonyl am no) -t etrahydropyri di n-2-one, and

pharmaceutical l,y _acc |.t.s eof . 10 14. The conpound according to
claims 1 or arid,p%lrmf’%eé“ﬁ@g' ?Q}Fﬁﬂ&[t €hins 3 or 4, wherein the conpound
is (S)-3-(4"-nmethyl benzenesul fonyl am no) - caprol actam or a pharmaceutically

accept abl®@ $4lThetdogipeand accolding ttheaigBNPED) dr BRARE dEdoadihg tetiadimy Pol0d, 6, or
the use according to claim4, wherein the conpound is

(S) - 3- (4" -t wheteiibihe ﬁ@mawrbielﬁﬁ%&‘btm@hylbmenwﬂfp@ylmnwﬂewhcmnza 15 one,
or a phar m?ﬁﬁfﬂaﬁ@dtxc%llf&&gﬁﬁﬁgl ﬁitﬁ?el-éo gthereof. 16. The conpound according

to either o al ns use according to either of clains 3 or 4,

wherein the inflammtory disorder is selected fromthe group consisting of

aut oi mune #5.sEesempoasd irvardingwuclaino? dr 6rdrithé tsesmccaditigto chian 4chfaémﬁ eri sed
by an el evated TNF-a, |

 brosts (1 MEcaEPRERISREs (4 RBhnRaredin e b P o Gapuehing .

The CO”pp}'nQné)'brH?Earﬁfé@&ftﬂiaﬂﬁaé&pfébﬁ:‘s'ﬁltll@ered’fhere' n the inflammatory
disorder is formati on of adhesi ohs

16. The compound according to either of claims 1 to 2 or the use according to either
of claims 3 or 4, wherein the inflammatory disorder is selected from the group
consisting of autoimmune diseases, asthma, rheumatoid arthritis, a disorder
characterised by an elevated TNF-a level, psoriasis, allergies, multiple sclerosis,

20 fibrosis (including diabetic nephropathy), and formation of adhesions.

17. The compound or use according to claim 16, wherein the inflammatory disorder is

formation of adhesions.

18. The compound or use according to claim 16 or claim 17, wherein the compound is

administered locally.

25 19. A method of treatment, amelioration or prophylaxis of the symptoms of an
inflammatory disease (including an adverse inflammatory reaction to any agent) by the
administration to a patient of an anti-inflammatory amount of a compound,

pharmaceutical composition or medicament as defined in any preceding claim.
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18. The conmpound or use according to claim 16 or claim 17, wherein the
conpound is admnistered locally. 25 19. A nethod of treatnent,

anel i or atworow15p98phyl axi s of the synptons of an infl aReRtGEE2911di088saSe
(i ncluding an adverse inflanmatory reaction to any agent) by the

adm ni strat ,pgn ,t : anount onpound,
phar maceut i Igg] Aclgorrp #%1%@%ge%%§?r§gﬁeﬂ WL\@&‘&Y? nfrﬁs %ﬁ‘f ‘%?%@’etg? % claim
20. A li brarfqnmnmap st ur)gasatfeﬁﬁécmmrys)falaim@itowfsl Qﬂmii@l\fe“mﬁd}mtwv@%naccordl ng

to the formuyla (1) q# as_defined in any of clains Ito 18, and hence
whi ch al | hafRmmitery; astivisymisefyl {or serepning pompewsidg fornavekerrimmroved compounds

for. novel  ObrdpfRIQYPE pRIBARK hdskP of dhiPinbinhlafoty AbudREay of anti-inflammatory

acti Vlt
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