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Sul f onam de derivatives and use thereof for the
nmodul ation of netall oproteinases Field or the invention
The present invention is related to sul fonam de
derivatives of Formula (1), pharmaceutical 5 conposition
thereof; methods of preparation thereof and to their use
for the treatnent and/or prophyl axis or autoi nmune
di sorders and/or inflammatory di seases, cardiovascul ar,
diKenyeigle dg @wabu@gemgrsatth%r@éfogéhgésqduéaetme?f,mﬂéﬂmrroa@l@agps
di seases and fibrosis. Specifically, the present
E éﬁnglon %ﬁ related to sul fonam de derivatives for the
ably the inhibition of the activity or
THO pEds & iRfentiBh id IRt &) LORhShRICNRSRSH ek QrBAcKERQUN ghmnaceutlcal
the invention thalloprotelnases are a superfaml
PRTBP Qs ts BisTqodningthedy ohanwerirgtion theesof agd gerbiein ase dar éhe treatment
c{/ I ?ﬂogﬁ]yléflé %?)auﬂoﬂka}pﬁe ?ﬁbf*d\égs Eﬁ{dyoq‘ 1nﬁ?1};gl§t {@Td{seﬁ(ses cardiovascular

el nases orm a net

gidkasta el dbgnbngvadiseaes, ehnden) rospikital @l@emls ahdifibfdsnSpexifically,
cat al yse the breakdown of connective tissue_ or

detnrateat inyraiformigirelatedip seligntide derasives {§F the mpgldlagipy.siotably the
Mﬁﬁﬂ&?oﬁﬁ@&&[\ﬁtﬁi& oo AB ChiahSUmcRllofRfdihdtes SUCh as

col I agens, in proteo gl ycans, bronectins and

el astin. The matrix netall oprotcinase famly is further

i vi ded a%cordin .to their function and 20 substrates
g%@%%@ggk——i%ﬁégﬁﬁﬁ rc. Res., 92: 827-839) and conpri ses
AR A, 3 Por BTy B¢ phiEinds2s RO MUY e for thchr dopendence
a0 2 artal MvPzind) jn thegathreasie- t ype MVWPs (MI-MWP- | to
MI- MVWP-6 and MVP-14, MWP-15, MWP-16, MWP-17, MVP-24 and
MWP-25), matrilysins (MW-7 and MVP-26) and ot her
UAE hRAe$ mcRAoMIBINSUCIMBRPsIRIrAl 4 ARlaHSpR%EN{sWMb-Edhily having as one
enanel ysin 25 (MW-20), epilysin (MW-28), MW-19, MWP-2
aharaionPlodazicouration e fatalyes Hicrhspakdpyn @ @@Wh@e dwhn et extasellular

ﬁu'ﬁ Eytﬁrcﬁlw df"‘e{bqhtbqu %k%@gr HQ%IE Ih‘g)‘?])é tg rS(P; hé g]ggue or matrix, such as

mlh@eﬁss gelgting prasdugdigiang fﬂ»forteb@ﬁmidce@dshy i npor t ant
nbr ane pro ei ns, (Hoqper et 997, Bi ochem J
S mas 2y 7ogtal %wgmﬁ%ﬁ? e éurgk?ﬁtcﬁYlE}?ﬂ 8Ok 0] f&s‘%f%nctwn and

%Ib@%t@s S%S’ses A 903 o{;lrgajqésg nAntesy %??9 Al gﬁ\ﬁ}) ris@s bOBL tg%ﬁa%? (MMP-1,
ave be target’ for anti-tunor ug oprren
MIVIRg, MME- X aral MMP-008B,gcaxipascs (IMP-2 ahidt dMP-Tarsgetslysins (MMP-

(RN RTINS T LT

WEBMSMM}?JDS MBAX, MMBAT! MMP)QM%&MM@@S%SMQ&I?S%S (MMP-7 and

nphysema, arteriosclerosis (Galis et al

Rﬁ‘éP 269@ﬂ¢5)1hezem)claS$ﬁn@ MMPsgiuglalas dingalietbstse (VMBS 2), enamelysin

ARERS PR SARE SYME IO A RPRg na Wbl e Sl erosi s

periodontitis (lngman et at, 1996, J. din. Periodontal
23:127-1132), pre- tern1|abor (Makrcais et _al., 2003,
fpatt eframpalcal relenih rdeekIdings ¢PBRISEYC 1UseRS.: MMBS gjre amolved in the

t

HR B0 R RS0 SRR Bl G5 P IRKARE o heain
debioheicatiyispbriaft rhérabraet atdicips Weares: al h997, Bzochem J., 321: 265-

I-asso iated A De3|ntegr| d zi tal | oprot ease
5? rsya%lg C%tét.b@f@dogse aff gqufgépye prephet mplighanglesions and
target notably for cancer. At |east twenty-three
di stinct ADAMs have been identified thus far. ADAM | 7,
al so known as tunor necrosis |actor-al pha converting
enzyme (hereinafter 15 "TACE"), is the nost well known
ADAM
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TACE is responsi ble for cleavage of cell bound tunor

necrosis factor-alpha ("TNF-a). INF-a is inplicated in

many i nfectious and aut oi mmune di seases. Miyreover, |INF-a

is the prime nediator in the inflammatory response seen

in sepsis and septic shock. Seyeral TACE inhibitors have

been devel oped and reported in Watson, 2002, | Drugs,
5(12):1151- 201161. A wide variety of matrix

thetedprcolpvet leden as dargethiosi andir @ mEmiPES Ylerelepped n(Fdes/elpe pa dal.. 2003,

' . e - Ll LS . .
9B R B Jer RSy 30 MR Aep A P iontrs
Raliretist (€lark24 b).; 20034 Ihpetdo@pme The MBiye AINRI & 1 28H), itdpiratory disorders
nmuscoskel etal syndrone 25(tendonitis, |ibroplasias

HPadt CRIBERNR| AEPEYSCIEOSS db%dis| Finidti 08 deref Reet IG§51-262),
RaRoRERS BLARERFEA R el Y, QP o

Hiepptrosesl. h3Wr oBawmn ReacReb.afd2¢a2 hox ptiialoatiisl (ldeniw &t ke $996, J.

i.th MVP, an F.inhibitory actio r use jn the

Cliop b i E52en 1 Dnpramadsisn Mapaih ehab o3 iuhearern Fetal &
ROLNHEC AN 0T 1080 B)-A $RES®uUnd S @ A6 AREY 28 monstrated to be
di scl oses sul phonyl pi peri di ne derivatives containing an
aysytiated widit MMIissroppragsionpnd/or acisdy.as mat ri x
net al | oprotei nase (MW) inhibitors, in particular TACE.
Therefore, there is an increasing need to devel op matri x
RefeaddtRPdainel RabRt onddmbaIspidtdakesa el asd@fiatB@ A Desintegrin And
specificity profile. Specific inhibitors, especially )

aaYlgisllnppterse KAPAM L dxmily dp teareregdhes @8 #agive- thgrapeutic target,

2]
 hi b S Coki eteal - 200 o .
BB oty G g ORI RO g I B s o
AMMA MG 170 rasso( kExgper tas t@wion .nedioeis . faBlat-alphs , codO&4ng enzyme (hereinafter
;1&11):16 7-1640) ., io MW-2 and MVWP-9 inhibitors (Wada et
al ACEDpisthe mpsigvgl knesweADAM: 219-232). The hi gh
n . I ot.qi L 1 del

ARGl o PLALLORLS, 0958, QRLDIRKLS, SATE T )
TRELAE ingplisele@d ndBy inthdtRiut ahd aabiniVilse dieSB&C Mdrbove®fTNF-a is the
MWP-12. 15Si nce excessive TNF- a production has been
piomedneHaterverthd inflagaaaient ssEPRSCONSN AN SePEhana cepli¢ skerkpypeveral

jat i i ' i nhi ki1,
IARE ERTSR e UE SPGB S RETE ST S0P PR Pl 1151
atbjant age i n di seases where both nechani sns are invol ved.
20 Summary of the invention It is an object of the
i nvention to provide substances which arc suitable for
KNn@idVaALTRImAR /n%al%:ﬁ)?’t&ﬂﬁéeqm@ftog'(ﬁmﬁﬁ? fad BlAtRYelbfed (Skiles
aut ol nmun i sorders and/or 1 nflammatory di seases,
ereudr, ddeheerat iMeeli dindddeasstrc ané2y-4afrdd erabiig paa'c 2002, Expert Opin.

spi.Jat or | S s,, metabolic dj ses,. .al |l erqi n
bt e R oV g, MNERSEBLT p oy ol pndrome
At RRIRC HbRpIAshe, REyESSN tarlhBMEM) &Na tRsRIiRYHE siaNR$EBNAE Bas been
whi ch are suitable for the treatnment and/or prevention of

pigppsad| thatgehibition io§ MMPt Iner MVEP-4 4 otay ds respoeeblietibir theseseltnats.
rheumatoid arthritis, enphysema, and obstructive
pul nonary di sease. 4

WO 01/87844 discloses hydroxamic acid and carboxylic acid derivatives with MMP and

TNF inhibitory action for use in the treatment of cancer, inflammation, or an autoimmune,

infectious or ocular disease.



10

15

20

25

It is notably an object of the present invention to
provi de chem cal conpounds which are able to nodul at e,
especially inhibit the activity,or function of matrix
netalloproteinases especi al 'y gel ati nases and el astase
in mammal s, £e0|ally i n humans. It is notably an

0By @R0040069% discdasemsulphrnyinipaifinadgsvativescortairng an aryl or heteroaryl
t

QIR et PR R s TR s SO Pl tal R

especially in hunmans. It is furthernore an object of the

present i nvention to Pr ovi de a new cat egory

pﬁ&?ﬁﬁ&é&hﬁfr@rﬂ an BICHRIPIAL NG tof dvelopanatyiy at%mrﬁflnampbtbltors with a
cted from 10 autoi nmune di sorders

ah%ﬁor |n cﬁk gﬁﬁg@?seases car di ovascul ar di seases,

neur odegener at ive d| seases stroke, cancer and

[ res |rat t abol i ¢ di seases, ..
RPE e D e ParER BT o Eads JASELL Ty e repp g ncliding MMP-13
§ i oldckaRd ol | BO®B I Gurrent Oﬁzhzohsmflyfdghﬁfs%\fe?y and Developmem‘

ob ect o t he resent i nvention'to provi de processes fo

rréki) n7g‘217£§9b;tMMRrh2 inhitrityws (ehperic Opirdilher tP@tetane 200 et ldnl 637-1640),

MO R ST RbuoRY PP e G Rl ChPEORa 1o

aghei Highi Reletirzor fethe mbrileproteidse paetvalyy irdssii@s@idlely spread diseases
neur ode‘%gner ative di seases, cancer and nalignhancy

r é’@?ﬁS?Sa mged o dewstap infhitep inciuding] s@e‘é@égnhlatwrérféul\ﬂvﬂ’ﬁd especially
Fkﬁ@ _?glc di seases, and pre-termlabor. In a first
pec he invention provides sul fonam de derivatives of
Formula (1): 11 012 1 .000RR'" 14 \ NO R30 R7T R4 R5 R (1)
S wherein R, R4, R5, R6 R7, R8, RO, RE, RE RE2 are
hyice geisessiie BIF- raprodegionRias Been ﬁowemdewpt@édhsqasq genditions also
d e
@flﬁhclttgrgzeg B! y# %dlated LBk g a%ga?c%gl i ?ﬁbc&mf Yvhwltl snhtbtt MMPs

i nvention pr npoun
f @hd/bs Q’I\H‘Socépr5dtmﬁdh0rﬁ£§eﬁlso Have papariiculbBbdyadtage i@ diseases where both
prophyl axi s and/ or treatnment of the diseases |isted

bateghanigms gredmiolwdaspect, the invention provi des a use of

a compound according to Fornula (1) for the preparation

of a pharmaceutical conposition for the treatnment of a

dSamndey oStk éttedtion

It is an object of the invention to provide substances which are suitable for the treatment

and/or prevention of disorders related to autoimmune disorders and/or inflammatory
diseases, neurodegenerative diseases, cancer and malignancy, respiratory diseases,

metabolic diseases, allergic and dermatologic diseases, and pre-term labor.

It is further an object of the present invention to provide substances which are suitable for
the treatment and/or prevention of multiple sclerosis, arthritis such as osteoarthritis and

rheumatoid arthritis, emphysema, and obstructive pulmonary disease.
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from aut oi mune di sorders and/or inflamuatory di seases,
cardi ovascul ar di seases, 10neurodegenerative di seases,
stroke, cancer and malignancy, rgspiratory di seases,

nmet abol i ¢ di seases, allergic and dermatol ogi ¢ di seases,

pre:term. | abo ndgonmetri osis and fibrosis .In a fourth .

Db sciouin &0 obirehp! B irs01 HRe U TpaRhEaE Ghpeige cOmpOtnds Which are
CQBROR b@MaeOBRYetilN Iniabit AL VI CorafuROTIOHN FhaBHE ﬁfe@dlfé?roteinases,
to Fornul a (]3 and a’ pharmaceutically acceptable carrier,
1%dpdcindlytgetatinasesiapd elastasechiomeayimpls, espédigliningdsipwes., t he

i pvent | provi des t hods, of synthesis..of ,a coppound .
adbbraiahly £ SBIsFRAF e arsseRo BivamiotL S fiRvigE shepicd] Fmpounds which are
| MRt QRodUl Y, 8gRciaNVPiaHibs thRCe@lviyngr ttandtohm a AQH,) especially in
R10 1?1 RO R2S" HN R3pR8 6 wherein RI,. R4, RR6, R,
Rananmoalspgspecigiylin lmppngr e hydrogen and R2, R3, 13 R 1 and

n are defined in the detailed description. In a seventh

aspect, the invention provides conpounds according to

Fat nailfarthdriore an( bbjegt whaheipredent ikentibh, tol fovide’ a BBy ¢dlegory of
R, R, R‘C?éf arc _hydr ofge R2, R3 R13f1 %nd. .n arc defined

i ,i)h{n}%acagttl | feranylations Pk H@nt,reatment of and/or diseases mediated selected from
autoimmune disorders and/or inflammatory diseases, cardiovascular diseases,
neurodegenerative diseases, stroke, cancer and malignancy, respiratory diseases, metabolic

diseases, allergic and dermatologic diseases, pre-term labor, endometriosis and fibrosis.

It is furthermore an object of the present invention to provide processes for making

chemical compounds according to the invention.

Finally the present invention relates to a method for the treatment and/or prevention of
disorders selected from autoimmune disorders and/or inflammatory diseases,
neurodegenerative diseases, cancer and malignancy, respiratory diseases, metabolic

diseases, allergic and dermatologic diseases, and pre-term labor.

In a first aspect, the invention provides sulfonamide derivatives of Formula (I):

12

11 R
\
s

R’ J=o
H

R”I
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1U wherein R', R4, R5, R6, RI, ICR9, R, W, Rl2 are by
Myt: 1R2, R3,' and defined in the detail ed description,

M a ['Mth aspect, the inv 7 R3, R13, Rl4 and n are R4,
R5, R6, R7,8 R R9, R o, R11, 12 - wherein 121,K are

TR nRadeB Kt Ko RARanR bR e B0 eet SHb Bt K> R and n are
%%%%%QEE?EQWIM(}Q R11 R12 RO R100 R14 Il Pe \\ O

In a second aspect, the invention provides a compound according to Formula (T) for use as a

medicament, in particular for the prophylaxis and/or treatment of the diseases listed below.

In a third aspect, the invention provides a use of a compound according to Formula (I) for
the preparation of a pharmaceutical composition for the treatment of a disorder selected
from autoimmune disorders and/or inflammatory diseases, cardiovascular diseases,
neurodegenerative diseases, stroke, cancer and malignancy, respiratory diseases, metabolic

diseases, allergic and dermatologic diseases, pre-term labor, endometriosis and fibrosis.

In a fourth aspect, the invention provides a pharmaceutical composition comprising at least
one a compound according to Formula (I) and a pharmaceutically acceptable carrier,

diluent or excipient thereof.

In a fifth aspect, the invention provides methods of synthesis of a compound according to
Formula (I).

In a sixth aspect, the invention provides compounds according to Formula (II):

R11 R12

R1 RO R10 9\\ R13

R2 s R14
NTN

O HN
“OH
R3 »| R8
|
R4 RS Ré R7

(n
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wherein R1, 1(4,1(5, R6, R 7, R8, RO, R 9, Rl1l, R12 are
hydrogen and R2, 1(3, R13, R14 and n arc defined in the
detail ed description. Detailed description of the

i nvention: 10 The foll ow ng paragraphs provi de

definiti ns, of t he .va us nmoi eti es that
s BouR s RO RO B 1 R R e Py meeman s R RS @dhand n are

t%eﬂﬂ@ci%t @Hét?'iéﬁ&’es ‘jégt%ghout the speci fication and

I'ms un ess an ot rw se expressly set out definition
prOV|des a broader deflnltlon 15 The term "MWPs" refers
t matri x netal |l Qprotei nases". For recent revi
P SOLSBR aApeciath Avepion By e SeBPORId Gra e e Farmuls ¢Ub;
above; Cark et at, 2003, above and Rpherty et al., 2002,
Expert Opi ni on Therapeutlc'ﬁaﬁ-“Wsnl 5) rf365- 707.

201l lustrative but notréj Nt of such MWPs
are: Col | agenases: usual | jst h di seases

ased tissue e.g.
rheumatoid arthritis aRtl osfeoXPt b ttis: MWP-1 (al so
known as col | agcnasc 1, or 4iBr Bbl ast col | agenase),
substrates collagen I, collagen Il, collagen Il
gel atin, proteoglycans Over - exwression of this enzyne is

T B 8. B a0 ARG o, B B ET ik bek g and e

| cRARI 1'11'@6&(%5@&1‘36@%10& MVP- 8 (a| so known as
col | agenase 2, or ncutrophil coll agenase), substrates

col l agen 1, collagen 11, collagen III collagen V,

col | age VII col l.agen | X ' r- ex s{.on

ST RE fspestBe aNEEHon o iy BimPe e e AR E e, lﬂiéVD
(al so known as col | agenase 3) subsﬂr {es coIIagen
collagen Il, collagen II1, ;ygtépallagen IX

col l agen X, coll agen XRa o %oﬁ n &atin, recently
identified as being over-j¢ esséd @l obe in breast

carci noma and i nvol ved 4' gptioLgl arthritis.

10Stronel ysins: MWP-3 (also oWy as strotnelysin 1),
substrates collagen Il1, cJVIag@h 'V, collagen V,
collagen I X, collagen X, |arninin, nidogcn,

over - expressi on believed to bévi nvol ved in

R B, A BT T Rl R RO R

CABGRLA initRe BahilddCdbs@fiptionvasi on and netastasis. MWP-2
(al so known as gel atinase A, 72 kDa gel ati nase, basenent

menbr ane col | agenase, or proteogl ycanase), substrates

B} BB b LTRSS e SRS s v

clastin, fibroncctin, gelatln nldeg mmzbelleved 20 to be

associated with tunor progr g H’ L hpQugRisspecificity for
e sefived in solid

'.We@vmththar ability

type 1V Col | agen (hi ghReéxg
tunors and believed to be

h¥essel s and
LRv acut e | ung

to grow, invade, develg

met ast asi ze) and to be i Vo g0

inflammation and in resplraiory di stress syndrone
(Krishna et al., 2004, Expert Q»ﬂh I nvest. Drugs,
13(3): 255-267). 25
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MWP-9 (al so known as gel ati nase B, or 92 kDa gel ati nase),
substrates Collagen I, Collagen Ill, Collagen 1V,

Col | agen V, Collagen VII, collagen X, Collagen XV,

clastin, fibronectin, gelatin, nidogen. The above enzyne

is belieyed, tq be asspciated wWth tumor progressign

¢ RYSERIn RepB o R 1 1), Rork’s Bre R wROAT YREen $1R7 o) Ris B and n are
b i j 1S se to 30exogenous factors such as
a?Fﬁgﬁﬁgﬁgﬁété}édg*%%ﬁs and viruses, to be involved in

the 9 inflammatory response in nultiple sclerosis

(Opdenakker et at, 2003, The Lancet. Neurql o 2,
742 1a58) aspsl therIhvRECRR 8Q G5 SOMRO IR dsegeqTingdh Farilago:

inflammation, respiratory distressgAyRgyonme, chronic
obstructive pul nonary di sorfdet® “'o'gia%gg?or ast hma
g a
aj

(Krishna et al., 2004, raboyg). so thought to

be invol ved in stroke 5( ., 2003, Stroke,

34(9): 2165-70). Unclaa;'” -8 H2 (al so known

as netall ocl astase, hunan ngcrophgage cl astase, or HVE),
substrates fibronectin, |ardifi® Dbelieved to play a role

in tumour growth inhibition angxfegulation of

i nflammati on such as nultiple sclerosis (Vos et_al.

26@Rreid By RYR pRS, BIURE RIBRAOROGR ? 4r0 hg@ogaDsndiR%)R*aRY, RY' and n are

play a pathologic& role in enphysema, COPD (Bel visi et
atd,eEIZ‘?Sjo@,tﬁ‘f &?tFlg%ci%sﬁ&%Onsz: 95-100) and in

at heroscl erosi s, aneurysm and restenosis. The expression
" -associ ated di sorder refers to a disorder which is

edeti leld | descaiption of thy inventibe: | nvent i on and t hat enconpasses
all disorders in which the expression and/or activity 15
of -at | east one MVWP needs to be decreased irrespective
OfThe tfBBowitg Sarair §3HE preiae 1défhisionSBE fhedV gl @ hémicAC déifies that make
for exanple, those caused by inappropriate extracellular
maprths cqrEmmnds eegoadiag itd Hhe invention aad iateeintpded it applyiifergnly through-
e | - i i : .. .
<P 3PeteRish bV ASRRLERF HuphoRt SRR S okPRiflcion provides a
dibseaddeddintigh as fbr exanple 20 inflammtory bowe
di seases and neuroi nfl anunati on such as nultiple
sclerosis; lung diseases such as chronic obstructive
PY!LERaA BOLOREs O nRERIYRAGRAseRS FHAF PeceACHL R ws HTMMPs, see
injury, and acute respiratory stress syndrone; dental
didsase uls N3 agoper Foglarak: di.sédd% abode,gChmgk et tal.s 2003, above and

jaint and di. seases. su as osteoart hriti

D 6 f- 0 pe e Ot R s LB 26 5o
fibrosis, cirrhosis and chronic |iver disease; 25
fibrotic diseases such as pul nonary fibrosis,

pahestrative butgiot linpiirg oxgimpiesrafisuedc MMMBsarg; systemi ¢

S 0si s skin fibrosi t yradiat.i fi ' n
oo ety JeRle Wity AT R, i YRS collagen-based
amigsifesdNrh@intesidsetheitio ahd ostéyap@ritiensi on, car di omyopat hy

and ocardi al infarction; restenosjs; opthal mlogica
di (alse kapwasasgradlsgenase rletor fgpablast, mﬁkageras@a §§g}b§ar|aﬁﬁs(eeollagen L
oot PR 1 DB Ol PRR et OFERTRRBHO! s e i believed
such as amyotrophic lateral sclerosis. 10 TACE

i nhi bitors according to the invention are useful for the
treatnment of several disorders such as

i nfl ammat or y/ aut oi nmune di seases, including but not

limted to rheumatoid arthritis, ostcoarthritis, Crohn's

di sease and ot her inflammtory bowel diseases and

i nfl ammat ory gastroi ntestinal di seases, and systemc

| upus crythetnatosis; reperftision 5 injuries; systemc

i nfl ammat ory response syndrones, including but not

l[imted to sepsis, burn injury, pancreatitis, and adult

L D N B P L Py D B R D B R T (.
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In the context or the present invention, the terns

"substance" or "substances", "conpound" or "conpounds"

and "sul phonam de derivative" or "sul phonam de

derivatives" are used as 20substantially having the sane

meani ng. "Cl-C6 -al kyl" refers to monoval ent al kyl groups
having 1 to 6 carbon atons. This termis exetnplified by
groups such as nethyl et hyl, n- propyl i sopropyl,

i brudsppciaied gpit gmphyserma, wihthyperkgratesisy andagificropreniopik.eovemskpressed
Qﬁﬁéﬁgﬁygkﬁicﬁ%%ogﬁlkyl refers to nonoval ent al kyl

group to 12 carbon atons, including "Cl-C6

MNIRW! (al@r ot amdolﬂ@@haﬁe, 2,08t Iydutroplﬁmy:bl.lagﬂ:ﬁmmosﬂbstrates collagen 1,

undecanoyl and dodecano groups and "C1-Cl0 -al kyl "

Feltages Ik solagsBH) epltagsn ﬁfywolé%gﬁaaéﬂh%xﬂag@n Kigslaion %@rﬁéwesswn of
K I o nonoval ent aIkyI gr oups

ﬁ%&?ﬁan¥g?é&§még%EMﬁ(g%gﬁgﬁgﬁ "Cl-05-al kyl" refers to

MNIBV:I{B Eéaitso &htewh agreollpgenhsey B ngulisttages scotlagdmoh catlwgm I, ddllagen 11,

t f bl
cdffoeeh I olloafDE B idock ey KN, RS Bacd i Rieswlpentificd
& 15&1& 6&%@%&?@&%&1@&%% b @rciMbrM and inb NGLAH MBurdatBRE HA¥Xis.

et hyl - refers to an unsaturated aromatic
carbocycllc group of from6 to 14 carbon atons having a

J.hgle ring (e.g., phenyl) or multiple condensed rings
@éig—l—ﬁ%phthyl) Aryl include 5phenyl, naphthyl,
MMp@n(amnmiovaﬂds klheméliyke. 1), Qb-sﬁ@te@bkudgeﬁrlw collzﬁgeﬁflsl tc@llagen V,
{ groups having a Cl-Co-al kyl substituent, including
padtaggn I¥heallageneXhiamighe mloggad ovefecxprgsaion: b&;;hy'yed to be involved in
%?cl o@élaneﬁﬁrfﬁr%dtr&t os50- al kyl groups having an aryl

uent enzyl and the I|ike.
10 Heteroaryl " refers to a nonocyclic heteroaromatic, or

bi cyclic 0 ri.cyclic fus d-ring heteroaronmatic
grf@ﬂﬁasepaﬂrthl@'&%id&vaﬁm Fivered hrest Fance Jupagticular invasion

inehudeagptional Iy substltuted pyridyl, pyrrolyl,
pyrimdinyl, furyl, thicnyl, |n1dazolyl oxazolyl,
l\/ﬁ‘dR{QZ((alsplknotNIlll a@elaylhasel A,o’ﬂﬂk]az @khptinasp ylvzazmblytl membrane collagenase,

1,2, 3-triazolyl, 1,2 ol xad zal yl,
g oipoeitinaroiyiies Coll e lsemf ol B Chfasse Collagen
Y11, Soflagdni RZEMWgen kil ZeoBrabéd REV rBIéstmlﬁblj%ﬁE&ﬁlf BEMin, nidogen, believed
[ 2, 3-di ydro]benzofuryl |sobenzofuryl benzothlenyl

e he asvoc it vlth thob @nmmio@nbmoughrﬁp@mﬁmty ifetotymddVy Collagen (high
%}lét!-ﬁésg?oﬁll %E%rve m 38218 anZl§I'S fithevag I%(I)’I%? tlp y w1ﬁlyti1é1r ability to grow,
ﬁmda&&lvblwl newmbttﬂidazés@eib ,and uha@st@dmd)ya{nd ©i Bmﬂwdwed in acute lung

hyridi nyl, pyrido[3,4-14yridyl rido[3,2-b ridyl,
Wﬁm&twn ] Py FasByatoryg distessysynd r%«q&% el et @let}@z/‘o [Bxpert Opin.

%?%?3?%4%2%?aﬂ&§ 0|5038:¥2Iyl 20puriny|, pteridinyl,

carbazol yl, xanthenyl or benzoquinolyl "Cl - Ca- al kyl

hetero yI" refers to heter oups hav
MBS Gl yroWpRs eFlpiRate B. op i &ﬁ? aHBEYY |Sul>iﬁa?q s Gilggethk Collagen

hl lt%lla E’gf\? r@(ﬁ[ En QI 90, k‘yh cdifd @r{ X t%ll eng@f\/aleﬁé{m fibronectin,

grooups ving a heteroar subst i uenf |nc udi ng furyl
g@aﬂmylmdog&nt e hbde. e@sﬁﬁ is Galiatadenytie’ assedigied with ainkmmbgresswn

I a rom 0 carhon ato

ity edapt b 15 Calagd b et dRosmRRIDa esponse to
Brokrsabletond lsﬁéh\/ las glﬁlo%ﬁﬁlthrﬁﬁ:l M{t@ &fsf&fdybu&semﬁe k#Yolved in the
n- Z- propenyl (allyl 1- 12CH=Cl- 2) and the like.
"C2-CB-aIkenyI aryl" refers to an awl groups haV|ng a
C2- C6- al kenyl substituent, including vinyl phenyl and the
like. 12 "Aryl C2-C6-al kenyl" refers to a C, - Co-al kenyl
groups having an aryl substituent, including phenyl vinyl
and the like.
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" C2C6- al kenyl heteroaryl"™ refers to heteroaryl groups

havi ng a C2- C6-al kenyl substituent, including vinyl

pyridinyl and the |ike. 5"Heteroaryl C, -Co-al kenyl"

refers to C2-C6-al kenyl groups having a Heteroaryl
substituent, including pyridinyl vinyl and the Iike.
"C2C6- al kynyl " refers to al kynyl groups preferably having
from2 to 6 carbon atons and having at | east 1-2 sites of
wiflegmatonyn sespeisat itormulpplef s¢leresisal fikkgr otipg/- i RE0fddhe Lancet

%%B%%%EBthg?ggpifﬁﬁa&g¥%rg ﬁ}ggggﬁPurdgiggcar n&]nﬂmnnmuon

gspitonr distrosm §yrkiﬁorﬁe celirbeio ajsﬁﬂstﬁbapulmgmar}s |dn;gfc&r r(QWPD) and/or
(e.g., _cyclohcx } or nultiple condensed rin (e.g., ..
HRBe(Kyishna e@aés 0%@b6w)k51MPr?c Fugleo éb@}gélbgwbw,nvolved in stroke
@ﬂsmy&al QTR O ke 2B P{(@%B% "Heterocycl oal | wr

fers to a C3-C8-cyclo grolip according to the
HetlaniifiedWAHbOve, in which up to 3 carbon atons are

@E@k—é?d b heteroazﬁ@ehéggi gm%égﬁ%%ggﬁg%gggmﬁgqﬁ§ ) ﬁﬁmHMBS

HetoakQfy @Arﬁahk Weliévea! t ayPy £S10kd Hinfur g%@ﬁlﬁhﬁibﬁﬁm and regulation of
pi Pera2|ne nor phol i ne,” tetrahydrofurane and the |ike
a

mBatigh kspkch @y ehdaplkyscleroses Efos ¢r il CQO@% .Ip}tc’llcd gqﬂei\}durmmmunology

EYRIERATY i o TR R ey EREE BT+ . 2005,

Ilapin® Re®. 21-96608) Ky inGi Qi 1A, aﬂe@Y@aﬁzﬂre@wﬁbﬁal kyl

203ubst|tuent i ncl udi ng 3- cyclopenty propyl and the

i ke. "Cl -Co- aIkyI het erocycl oal kyl " refers to

B¢ exRednOMMPLasgs@AE dRendergerrCb-a(hs@li&hisk Bstdatab@dccording

including | -nethyl pi perazine and the |ike.

toHse dnsaiien aad [hat Cropnpgsseb R disordare iswhish dhe expregsiop) and/or activity
\; e

5 R DR Rl OSNGLRR) o SRR Sl A, such

tikerdgrsoinplud €0y BxhmplCathbaxyaustd B i@plydptiateedxetaseltudar matrix (ECM)

&I 9@ al kyl groups having an carboxy substituent,
WEIHY°Ag 2- car boxyethyl and the like. "Acyl" refers to

hﬂ@ Ltfm nil 1%11@4& R 1|B§ Bﬁéilcﬂi&m{-%kéc%éd aispl,s,de;s, are:
pre erab 9 , awl ", eteroaryl™,
C@eﬁSuahy&slMaiskydﬂbgar dridesold wm;lcﬂspianlﬂlamatdrardjdorders such as for example

- Co- a@ybé‘gﬁﬂké‘%e%?se%&gt? lnt?%}in%gﬁ%{ Eﬁ!&i ;?é| Iﬁlﬁlltlﬂﬂ sclerosis; lung
@sea@@s sédh Ky bhronicAeddtrullv Chuhdivly’ diserded '(@-P@)k}gﬂnpgysgﬁﬁs asthma,

having an acyl substituent, including acetyl
awéft yieg hy]ul’)an@nct heutei teapirBomc dlistrassy Syndremier slentel alilcases such as

eréo @{Itar S@%Véeﬁ a%(% dgni{g%f?l%bi(géntt la{r?(li] t‘tionle n(ﬁse%(sjels guch as osteoarthritis and

rheumatoid arthritis; liver diseases such as liver fibrosis, cirrhosis and chronic liver disease;
fibrotic diseases such as pulmonary fibrosis, pancreatitis, lupus, glomerulosclerosis,
systemic sclerosis skin fibrosis, post-radiation fibrosis and cystic fibrosis; vascular
pathologies such as aortic aneurysm, atherosclerosis, hypertension, cardiomyopathy and
myocardial infarction; restenosis; opthalmological disorders such as diabetic retinopathy,
dry eye syndrome, macula degeneration and corneal ulceration and degenerative diseases of

the central nervous system such as amyotrophic lateral sclerosis.
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"Acyl oxy" refers to the group -0C(0)R where R includes

1-1, "Cl-C6-al kyl", "C C6- alkenyl", "C2-Co-al kynyl™"
"C3-C8-cycl oal kyl", "heterocycloal kyl", "aryl",
"heteroaryl™, "aryl C -C6-al kyl"™ or "heteroaryl
a -C6-a|ky|", "aryl C2-C6-al ke I", "het er oaryl
10alkenyl aryl C2- C6- al kyny heteroaryl

C6- al k nyI "cycl oal kyl Cl -Co-al kyl "

TRGECRBEyeTarRylinesn  EBirap K are iyl X yretpatpmpksqveal disorders
SLEC%[ {ms 1ﬁﬁar%at§§g@t§ﬂm%eo ldps%asl%gv1 (glq%éhiﬁ/ I%y imited tg rthﬁlématmd

| tuent i'ng propioni’c acl er and
hiittketis, osteo&hk@lxs{ Cf(fhiler ﬂlsézﬁ;et h]tﬁl gitlﬁmpmﬂinﬁhaﬁb@r boRel diseases and
i ncl udes "Cl -al k or heterolSaryI or

m&ammaéqrycsa%qomstm d‘ﬁ%‘{eé»r 653 yiystemigupsk grythenpyesiss riegegffusion

Rh, enox ﬁ%&’g@ Siﬁﬂ‘r‘}j "J"Eg)?y fr%ﬁﬁg&a&ﬁﬁ{-&nes "F‘{?hm% bl?t[e Ilri](gxﬁimted to sepsis,

hlhlinanjyarg rpau@satitay hmd) adlllﬁesplﬁ&taiyk@lktresm b}sddrd)me rillerdin ehdddirmagologic

HE?agg%fy]’flﬁl o tet hyl %ffj Q@H@(Fé s ﬁl Kox l%ri’Pt? nil)lsgriasis asthma,
e&@m@ali’érglilrhmﬁ[s 28 Qﬂéﬂgw ]Clnlaﬁﬁﬁﬁ O&Edibvaseﬁlar @is¥dses, including but
or "teteroaryl kyl " or

nwehmﬁtht«wperhplAlBMymcb@wl1n@rct©®, athhgdsclemfse pgerigyclerosis and

avl n oxyc r e
e o e B A e SR R B AR e SRS 6 Nusneimer
dideasBORakDORY diséREemsitipl §dkaogs, Qmaunﬁﬁ OaﬂHFﬁokwh@umc Pejection;
R, R includes independent|y hydrogen or Cl-C6-al k
disgasep ol Wén@sar ymalggnangy,ylmd@s!m@sblal Rgf| imed 'ty @phrmlwancer and

al nyl. f
N T S ——
@lamehgoﬁ?aphﬁm; nindeatioon Visesutb,s inictudéryt buti netl lislited) to HIV 1nfect1on and

2- (di t net hyl am nocar bonypet N-et hyl .acetam d
DRYrRAHEY- de@mplaT fedisiiacs Be "Yr]PRlb TACE H%Aagﬂr% ﬁ]ienlbqeﬁll dp é]il% treatment

HRrdof SO QU ope ach R, R is independently
ngtoogee%ﬁ 307 Nﬁ%’%ﬁk U s A kenyl "
aIkynyI " cycloalkyl heterocycloalkyl

eteroar al k
ﬁh@ﬁ Epdsriar s P@é@rﬁﬂ%ﬁwﬁm S % g iy pubstances” “compound”
oﬁ%ﬁfﬁéﬁﬁd’é” ad~GHpRdAaaNNE denvaﬁ%”* olCRufphoRddie )ﬂlenvatwes arc used as
heter oaryl C2-C6-al kynyl" cycloalkyl Cl - Co- al kyl "
Supstaatidby VM thy san@p mepnisg kyI "Acyl ami no
Cl-Co-al kyl" refers to C - Co- aIkyI groups havi ng an
acyl am no substituent, 5including 2-(propionylam no)ethyl

a0ACt heih? kders' thl’nﬁin@Qaleﬁ lsgrb stHaingr PuP6 ciMBEh @ﬁdﬁﬁ' Rhis term is

where each R, R, R' is in epen ently hydrogen "

exsanpiifieg| by, grogps @e&ha%k@ﬁ 5Ky PPy, n-butyl isobutyl, zert-
, aI %, ryl"

@ L g egci{/f;%nﬁﬁhlémke Bg&ﬁ%@éﬁ i W@u éﬂé{/lh er%fgfﬁgoté m?novalent alkyl groups

Rhvikp laioklﬁl carbomlaydmsi;i‘n(ﬂii)dmg kenyls" ,alkinTEgﬁmpﬁrayﬂ heptyl octyl, nonyl,
C6- al k nyI al kynyl "het er oar yl

gz Py un ecewl cﬁgak%q eeafw%gaqw@nd Gidte ré&%@l @éfrrw? monovalent

Kiing POAI 0DERG: o aneg R 0ELRSE 1oWhbibvalit alkyl
gii{?,rogé‘% a?gﬁ%to mhlcE the?larc a t%@kqg céh optlona?l Eroups
hwmmgé¢688mﬂnmnbemednméCeEbeﬂngaﬁkyﬁonumgvﬂtmEMngumpshawng1
Co; al " refers to G -C6-al kyl groups having an

H%%?TWP% §§1tuent, i ncl udi ng 2- (N - et hyl ur ei do) et hyl

and the like. 15 "Carbamate" refers to the group

-NRC(0) OR where each R, R is independently hydrogen

"Cl - Co-al kyl", "C2-C6-al kenyl", "C2-C6-al kynyl",
"C3-C8-cycl oal kyl", Theterocycl oal kyl", "aryl",
"heteroaryl", "Q -C6-al kyl aryl™ or "heteroaryl
Cl - Co- al kyl " aryl C2- C6- al kenyl " heteroaryl

C2- Co6- alkenyl "aryl C2 C6 alkynyl "heteroaryl

Ny ata e Bl S T P R N P~ NS 1
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“Ammoni um' refers to a positively charged group - N+RR R',
where each R R ,R" is independently "Cl-Co-al kyl" or

"CI - Co- al kyI aryl" or "Cl-Co-al kyl heteroaryl", or

"cycl oal kyl ", or "heterocycl oal kyr, and where R and R,
together with the nitrogen atomto which they are
attached, can optionall y form a 3-8-nenbered

het er ocyc”l oal kyl ring " Anmoni um Cl - Co-al kyl " refers
{Geicronti oKy 1 ofipe. Mol g RaFPIA TN WSUBBYFUaS! one carbon

ha&cﬂeléﬁj 'reggacfefl Bgtalg‘bé eg%z{t&glsklggtgh lf}llaﬁfjﬁdNtol? § A ﬂé: gl% i'ﬁle%‘?& ethyl.

refers or o, rono and

“Suilf egtyils ax yh unedterasedt ﬂoﬂla’gdf OMDOC}&SG %falp/uaEfremrﬁ R 14 carbon atoms
sel ected fromH,

hayiag ¢ pingledng (e rpapla»d)ewsmuélpbe conﬁﬁlssé gngs @m @p@ﬁwl) Aryl include

n &l a hynyl ", "C3-C8-cycl oal kyl "
pﬁ%{yer o@lll ?Iog#mﬂmfl r&y ar yF{é ¥het eroaryl", "aryl
tﬂjl—C@a]le!/ hfyl’bmfé'rhet anybgropbs @viGgadl kyd- éllkyl smlbytlituent, including methyl

- Co- al kenyl ™, “heteroaryl C2-C6-al kenyl", "aryl
%"rég ap’b;?ﬂ yl an d?‘i‘%ﬁ‘gFoaryl C2- C6- al kynyl ", "cycl oal kyl
oNs i é}&*s%oe e G G v Il aryl substituent, includi
10 Sul'?gny%kgxyrd Co-a k)?l M %rers to Coargl Ig;/llsbreélup}sncu e

benziyhapdathe like.onyl oxy substit uent i ncI udi ng 2- (et hyl sul

I‘ﬁ%éo%%()x éh %ltﬂ %%glpgocggljllc E?tgrga*olnbf %n ra gﬁ%eyrc L3 ta(%rig}yc(llllé r‘ltused-ring
hdretoarodaiti¢! group. Charbulat kydmples G- l@%’r@:ir&ﬂa’uc Sgd&ﬁisl ingkuge opt1onally
wi t h hal ogens, an -S02-CF3 grou " - al keny

s@zu@eedalp ST pyrro%]xispmsm@@ylo@rxwhlenylh étllélﬂ%fdy]e |0zsaﬂqb;h rsoxazolyl
ZtY)i rlongFJZgy? %({(qu 2 ?@ﬂﬁog& %ﬂr%&lx 1,97 2,3- oxadiazolyl, 1,2,4-

ohﬁlﬁz&b%r yI 125 &ﬁlkﬂlﬂl , 1 334—y)b(a([ia@yla1| .Kymjﬂtzmyl 1,2,3-triazinyl,

het grglgr yl o’g& 1&‘01%0% n&fyugf kylls‘}{’c n@%:i 6@0 Yil kypenzotriazolyl,

fsg &lBihidh Fl 1n9§1’ l % ndg'é/@uﬁﬁ E@(?dg e?\zﬁrﬂhazfoﬁ” Ylludgzo[h e2 -alpyridyl,

stitue I ng onypet
b¢rizeth1@©13)$ul Hemngota—quyslt eqmnbhrzmylg r qmpaiohﬁyb) pmalaz,{nyi eiquirRxalinyl,

2 élgrlg'igttla% yg{d?ny E}g@ &% G% P)’E;b@ é]u ﬂ%wpngd(&ﬂ Scypyridyl,

Qllﬂhéﬂ@l/' 1s0qu1ﬂaylc%tﬁh261(\§) aj Z,‘ﬁu tetraﬁ‘ﬁir&[tﬁﬁd‘l?ﬂ qad k,w-tetrahyﬂfd{ioqumolyl

het éroa eroaryl

pJIlﬂI&h-Ritfk(i/myl Carbwlyl@ntk@n Méwquumdhjelt eroaryl
g_—%—_ %Iyt %ﬁ)ﬁrodryl,” rfgefrg%f)kyqtereﬁryw%lf% ﬁlar.]v%tlge el %6 alkyl substituent,

mbﬁidﬁ{ngtﬁyp@blq)ahd@[el% 25al kyl". "Sul finyl Cl-Co-alkyl"
refers to Cl- al kyl groups haV|ng a sul linyl

%H%ltqam e‘ﬁrC«s-aHWl aﬁifﬁrg t2- Ci-fettHPil stipyrsnhpersiyy helppaph esubstituent,

Lrs to groups -S-R where R
| e m l%éﬁ%%{hﬂﬁlﬂ{ "Cl- Co-al kyl" substituted with
- Gg-&lk&nylé r@ﬁers @ a-llS@yCEﬂ)ugﬁ @tﬂerabl@ﬂtaﬁﬁrgafr&ﬁrwto 6 carbon atoms and

hq%@% Iagléa%(pé{] i a(prk%|s1tes g qﬁeny}/ %l}}%? o y]i’referabéq: )?]lkenyl groups include
0 - ar yl
R R R ERIN]. IO SRR Tk,
C2--Coabkkkylrayy 1™, refer ﬂowm;ﬂrW@reupmhmngcaZ CG@s alkealybd;ubahﬂuymt including
eterocycl oal kyl Cl-Co-al kyl". Preferred
?&V%ﬁ%}d&] QE‘? ncl ude methylsul fanyl, et hyl sul fanyl ,
and the like. "Sulfanyl Cl-C6-alkyl" refers to

C1- 05- al kyl groups having a sul fanyl substituent,
i ncluding 52-(ethylsulfanyl)ethyl and the |ike.
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"Sul | onyl am no" refers to a group -NRSO2-R where each R
R includes independently hydrogen, "Cl-Co-alkyl"

" CH Co- al kenyl ", "C2-Co-al kynyl", "C3-Cs-cycl oal kyl ",

Thet erocycl oal kyl ", "aryl™, "heteroaryl", "aryl

G -C6-alkyl" or "heteroaryl G ;L£6-alkyl", " ar yl

C2- C6- al kenyl ", Theteroaryl C2- C6- al kenyl "aryl

C2- C6- al kynyl " het er oar 10al kynyl cycl oal kyl
@M}dj&z-c@d@}.kenyl” &rg%@?@%—gﬂk@yﬂ groupph aaqm@zpn aryl substituent, including

A CL- Co-al kyl " refers to Cl-C6-al kyl groups
Bl%ﬁ& %%/i dl%ony? am no substituent, including

2c4- eg-hudeﬁyll Hetarydrg'i ety € thdterang)1 tgl’rﬁlph ihlkeing "aADI-0palklehpingubstituent,
refers to a group -S02-NRR where each R, R includes
b}@ﬁ&@gﬂtgyydmy and the like.

T N2 a8 i,

ﬁhhtdﬁrgmfryihﬂylvﬁgzﬂymdtﬁeJ@ al kyI or heteroaryl

R AR RSB o b s o
RO feast 1CY Gl &%Mkyrgl E@ml ko, prefe H@a ﬁl’k% K¥blude ethynyl
a - £ aleﬁsy}l tAm nosul (I)Iny G -ceralk er sﬁ}lt) ude etiyny
CC=Col) afrkpirggr @UHSCHEM), mgdaimldm nosul I onyI subst i tuent,

R O S e ARSI B et et 6o st
Hﬁg@% £§ing%0h t§1 ecy%hbiyl} blolﬁuglfplé é}ﬁldb&%ﬂwngy@é fg. n norbornyl) C5-Cs-

I tuent, e above set out groups, lik
lewlqslllﬂcludemyyldpenfm ey@ploexyy:Inorboreyiahd éildd}l{e

B P 5 PR A RRLA B g one.
Whghal Céﬁdd@ G@BSH &bB ArdfeplaCdd B hakkloms cHoderroml theB¥dup, consisting

25 al kynyl " cycl oal kyr, "heterocycl oal kyr,

ofé@yﬁ R, &d)ﬁg}gk@qﬁned as hﬁr@g%@rwpettyl. Eetaapigloatkyl include pyrrolidine,

I I
@X@%ﬂ@ ;ﬁ%%ra%q,g?ﬁ o&?{le" tg%yr%ﬁ%%a?l%@%%'l,h%“ acyl oxy",
“@p@k-ﬁlﬁyh Ocycloaﬂtyﬂ nages bany(s- Cs- cﬁd:lbﬂkylc 8g’rb@’$y|ﬁ'aying a C-Ce-alkyl
urcido”, " ", "carbat nate" heter oaryl “sul finyl",

9‘§’I§F‘f“8¥‘1tyln°1“dl% Risit cyelgpantedap the liea) ogen”, " " car boxy",

& o an ydr o a n n
éﬂﬁ&é‘e{m@e@h%r ?rlg%,leu? ?f(e:lgl F?/ g%:lcc ép bl g{ Oglgft gﬁ‘glﬁ) c%rrg g%ggloalkyl
suiisatusnu; mchmilm§ Jaryclopeplyexepylahdtineliteel ow speci fi ed

[o of For 1 anpl e ch salt ncl
TR IHRSP sl SE BRI L Riers ToabB e GautTor BHC Beips Rt dopge-alky!
§1ﬁf'§ﬁﬁ1bﬂtnuféfud%§m%ﬂ®$p1ﬁéraﬁﬁé ) Ae(iky, Wi th organic or

i norgani ¢ bases such ‘as hydroxi de, carbonate or
bHctambEdaalbyloQ&MI’ refats on Gstokallad gioope hBvisel abtigtbeyploalkyl

L he.grou nSI of al Ii s (sodium potassium
%Url% &e BI%: a pé%?;{ tg‘gi&fe g. calcium or
mﬁsﬁyu@jersgrthavgﬁohpa@(@;(gﬁm C primary, secondary or
tertiary alkyl amne. Amne salts derived from

ﬁ@ferhwarﬁln‘és-alayhertﬁwSatﬁ te; Caorlkpetergupat bivig a8t Kgibawy rabstituent,

ﬁt ﬁ;@%f%cﬁyéﬂylﬁﬁﬁ%ﬁﬁ&”e mor phol i ne,

bAs(ID Iiteﬁm;sl twethbyroupl -Cc@Rhahed Riiheladest fOREL ki N epreferably “C;-Ce-
et hanol am ne, di et hanol am ne, 10et hyl enedi am ne

ot hiDhor pRsTeae. s pkotaichgoalkyber %FPW@yclaIlbiélF’ ziyk Carfep-alkyl”,
the like are contenplated being within the scope of the
instant invention. Al so conprised are salts which are
formed fromto acid addition salts forned with inorganic
acids (e.g. hydrochloric acid, hydrobromc acid, sulfuric
aci d, phosphoric acid, nitric acid, and the like), as
well as salts forned with organic acids such as acetic
aci d, 15 oxallc acid, tartaric acid, succinic aCId nallc
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synthesi s conprising at | east one enanti osel ective step,
whereby a surplus of one enantioner in the order of-at
| east about 52%ee is yielded. An "interferon" or "1FN',
as used herein, is intended to include any nol ecul e
defined as such 5 in the literature, conprising for
exanple any types of IFNs nentioned in the above sectlon

" Background of the Invention". In particular,
Thero@y b ch-C Ealkylar € i Gredvigtradioil nCr-Rie-abyby @rdelfqtquwcmﬂwl C1-Ce-
Lﬁgbas iIs the preferred I TN according to the present
I'nvention. IFN-13 suitable in accordance with the present

i Awant -Opalksl’conieCshldl1 yroapahhdb anacgl. substitRedi freluding acetyl, 2-
(Seronoe“ar A vonexe (Biogen) or Betaferone (Scherlng) 10
3958y Ietby handithe Bk§-er on- bet a ( 1FN-beta or IFN—13) as used
h |

SRRy oRCERACHh, A 8P REORAS, BLERE S A heny and
thie-ldn bi ol ogi cal fluids or as obtalned by DNA reconbi nant

bryiond Rl 0B vE ST 2o Gull wBie, § 2Pk des P e dne ™ cnc

Anahy? s“@p@-a&tjhyle f‘C?@m%%l%auc}ﬁ’Pr“ﬁ@t@fd%%l%aﬂdd"_’N‘ 8 "h%teroaryl”
|nten ed to mean reconbinant Interferon beta-la. FR- 1
Saryk &oiCe-ally a@@:ohdtameflv@t—ﬁs—alke preéhi-Caalkenyil's “hewroaryl Cr-Ce-

ERM ey Bol G aPATRYE ¢ Pm;*?%%ﬁ Seponal. ALONSXLC

ﬂ{etéiumag{ylgjlrc6Lﬁkﬁi’SO pr eferred in accordance with the
present invention. The terminterferon, 20as used herein,

FAcy oy aieds-tlsyBnaxftmates Gabealkyl @reunsohainglean waylpyye ssubstituent,
I gnents thereof. Rebife
r%{edélo o%%ﬁﬁ a% t@‘%%%?&@&?gﬁ(?he | at est devel opnent in
‘Amekiz’efeférstth elneagt;ouf)ero -RuivheémplRe isthdes 661 - o{dUB)l* andaryl” or “hetero-
re resents a Slq%:llfl cant ad ance in trea %rrent Rebi f e,

a1} oft Pl éncfrs-3LRENPT bltleropyy Cm%zﬁbl%d Brelgrredabny EEWFP%E}C ude for
| terferon beta-la given

éﬁaﬁt e#rlléeﬂé eﬁ%ﬁ??&bﬁ%ﬁ%@%l%ek is efficacious in the

t‘A&aKyrﬂithsea?lkﬂélrelpm togelRevy groupghdvinhg b (1 eCSadkelr odbstuent, including
RRVE). Interferon heta-la can have a positive effect on

E‘ﬁE‘OF‘gSTfB @%Wegyﬁﬁg%ﬁﬁfﬁ‘ﬁs by reduci ng nunber and severity
OAlKkb® &P&ﬁ?l’af@errs adugk NBod ECE@IGE RyiRfre et R ase“@nd,-alkyl” or

S

di sease acfivity as neasured .19 The dosing of
TN 18 “hetetonry]t o mﬁ&ltlekyleloab‘hertm@aryé ki tGstadlgyl Ve “heteroalkyl”.

a nti-on de S the type of 3

ARG RSP o BV CE P LIS drfGont KBnd bl isirbonyt
tubstieemhichalig 1-BnkyabRy qEshyDetlyl éhdah&likéol i,

CONMeEr ci aI | y avail abl e under the tradenark Bet aseron0O, it

ripincarbe |r9feeet0 Aerere ref@INBRbwhere @h@b&sRymelnéfsg/mdependenﬂy

f « t A LG

(%8%’% g[a§ %Lj Be sogr%l e?e & lc(@{)r%‘%g%leewgﬁ(%l e I%Feegaer# Cr-Ce-
alkyb’nink:mmng\m@henyllﬁibhanecorrbl nant | FN-131a, produced in

Chi nese Hanmster Ovary cells ( l's), comTerC| ally
a%emogalfb@nﬂn&?eﬂsfwéy ¥ vististtp kSO AlSh eXBUPS flaygg an aminocarbonyl
El[b%ﬁﬁ%ﬁtb'lﬂcl&ﬁngdﬁ% dingth faﬁﬂnéd%ﬁ’ﬂo% gb&ﬁ(}ﬁ'r%{h\yl %&%m?dev‘@@h-Dlethyl-
at a dosage of ut of 30pg to pg or MDto 6.
petanpde sohthellikeaccor dance with the present inventi on

el B PRGN et BBy tynd i vdrogen,

under-alkh e, trademday D R@E’-‘d&blkynSIl ﬂ&msmge:fyeroaﬂtlyv b‘ﬁeterocycloalkyl”
adm ni sfered sub- cu%laneousl y thiee tines TIW a
a dosage of 22 to 44 fig or 6 MU to 12 MU per person
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Compounds according to the present invention also
conpri se pharnmaceutically acceptable salts thereof
Preferred pharmaceutically acceptable salts of the
Formula (1) are acid 20 addition salts forned with

phar maceuti cal |y acceptabl e ac;ps | i ke hydrochl ori de,

hydr obrom de, sulfate or bisulfate, phosphate or hydrogen

phos phat e, acet at e, benzoa,t,e succi nate, fut naratc .
ey Batkstearnt at eyl €itGeaaleyl” var hetaltoeryléi dGokyld, “aryl Co-C-alkenyl”,

f D gulf ¢ » o«
A dopeP St o BOE R R)SnBfhan CorGrpllog™ “eyeloallyl

CQ—@QM{W’S “bétetoogclpalkglent-Ci-alket i on arc nodul ators of the
mat ri x. met al | opr ot ei hases |nclud|ng MVP-12. When the
nféwlaraal%@a%@ﬁwgt Eforade enCyatkyl grqupnihgyingrmjexigrino substituent,

on, the inhibited MW(s
Sméag%i gglbﬁmmﬂ{o an'drﬂl‘{eeHEé . . (s)

eto I'ts enzymatic, biological and/or
phmiddceifagitcahe efrdige t—NRC(@ONRfR’h asherovadhe8n R’ odRidist imdependently

ompounds, of the prese t nyentjon . dul gfors .o ,
g}f‘{rgg‘?nl’y SrFuAkYl on of 2 FaEE e 2%%5 ¥op t Rea-Cs- cy&oalkyl
LSO cldalugnt ¢ ”ar‘leetérheryﬁf OGLA/ US| @thkw’ Inh ehét&%etymtc6-a1ky1”

and preventii on of autoi mmune di'sorders and
'yl @rfatabeyyldi ‘Setgenyl Cafdiabeagiiulay! Qi- §ea§@9}’l” “heteroaryl C2-Ce-

M aney e RLbrcardR] et CEEr IS, endadre R and R,
flgk@EginGthathd riesgeat &tbﬂngtonﬁicﬁetEI&ﬁ%re @ﬂta&h&@ r dinl @hally form a 3-8-

endonetriosis and fibrosis. 21 In a first preferre
expoarctsterooyroalialengi on provides derivatives of Fornula

gﬂﬁéﬂ‘ﬁ’v‘g} 068! ﬂ‘ﬁaRjieé 219 %g'lcéf%]@?wﬁghav Oan mlcﬁn&bs&ﬁeﬁ& including

bQwamﬂbmmthbﬁﬂmﬂeheﬂmﬂ&eenbodinent the conpounds are
defi ned érhefollowlngSForrmla(la) 10 t5 20

<F%t})arsa% eicEirh: 10 RACa@qUR3 MR (PHfep eritsemcrsh Jel Bctiédmdependenﬂy
f1§cﬁ'Héen, “C1-Ce-alkyl”, “C,-Cg-alkenyl”, “C,-Cg-alkynyl”, “Cs-Cg-cycloalkyl”,
“heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “heteroaryl C;-Ce-alkyl”,
“aryl C,-Ce-alkenyl”, “heteroaryl C,-Cg-alkenyl”, “aryl C,-Ce-alkynyl”, “heteroaryl C,-Cs-
alkynyl”, “cycloalkyl C,-Cg-alkyl”, “heterocycloalkyl C;-Cs-alkyl”.

“Amino” refers to the group -NRR’ where each R,R’ is independently hydrogen or “C;-Cs-
alkyl” or “aryl” or “heteroaryl” or “C;-Ce-alkyl aryl” or “C;-Ce-alkyl heteroaryl”, or
“cycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to
which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.
“Amino C;-Cg-alkyl” refers to C,-Cs-alkyl groups having an amino substituent, including
2-(1-pyrrolidinyl)ethyl and the like.

“Ammonium” refers to a positively charged group -N*RR’R”, where each R,R’,R”’ is
independently “C;-Cg-alkyl” or “C;-Ce-alkyl aryl” or “C;-Cg-alkyl heteroaryl”, or
“cycloalkyl”, or “heterocycloalkyl”, and where R and R’, together with the nitrogen atom to

which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.
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hydrogen, hal ogen, iolinear or branched Cl-C8 al kyl,

optionally substituted with one or nore substituents

sel ected fromthe group consisting of hal ogen, hydroxy,

| i near or branched C5 alkoxy, phenoxY, i near or

branched C1-05 al koxy, optionally

substituted with one or nore su stltuents sel ected from

the group 15conS|st|ng of hal oge n hydr oxy, |inear or
(Eg@algylf(y*pfers to Ci-geg g@mgg hayigg @p@@ygq)m@m substituent,

sy tgroatom sel ected from nitrogen

ﬁghggvﬂghbron1ﬁﬁipgn%ér or branched Cl-C8 al kyl ;
ﬂlﬂogm”&efemb&mofcr @froro,lbrtv@@andiodoragsiahed Cl - Cs al kyI
%ghlonally substituted with one or nmore hal ogen ato

BRYhyeieexly esps, Ol cacren Biikyrlcss fmﬁ,y C1-Ce-alkyl”,
kiM% 8080 VR RaBASRL UL LRI R BONISURIC.-Calkenyl”, “Co-

contai nfng one of nore oxygen or sulfur at
Gl-kikiynyliai“f;-Cs€3eloslkglc | “halckydycloaliy o rﬁ‘atylly éhdnsrbmtylit etiryl C1-Co-

g e Bttt Groapl o Frph g AheAEar B BshEGaralkenyt”, “aryl
ELic Aol K heterchI Ao L& oY e ARSI ARG 8IRbREbeycloalkyl

one oxygéen atom a het erocyclic or heteroeyel oal kyl group
Sele “front the group consi sting ae 1, 3- dioxclane,

BB ERU e Lo ROk RRe e LA BRRSTE b L MM o substien,

ﬁmrudmgm(@ahy@m%ﬂﬂow %'llafnuttl@edlﬂ&’&! th a hydroxy or el Cf
al koxy group; pyridinyi-linear or branched G cer a

phpemyli seéers §<aga>u|m ‘peldt heheysin Bnialselgcied deam dit @y £ “lnewroaryl”

o % t of ur ane
te’trgh r ot i‘g’% 31/I etﬁ[l ,eedp‘f/vﬁtﬁcﬁ ﬂ%%é&r € c%?bsox FF% Py € Cs
511(81}4”| 1‘®2e€g—akk§mjdf’ﬂﬁ6!§l-@§ chalbklaxy’c a‘h&eﬂ)ﬁbﬂwﬂk@ll”; a2 SHeteroaryl”
tetrahydopyrane; or toR13 and RH taken together form
Ay Lokl 6@91 ﬁ’f seigrpart egleralkdl ectid Gorlomtlcmha “hetcgearyl Co-Ce-
AS « alu | ald »
%ﬁhlr% 4 § n |orn rs d!ﬂ%gl[tsg eorcrertg HJlglhz{:’oma (:i‘,lg&lli(#ra%jaltCe6 alkyl”,
fmmmncwmmmMéKh(&sﬂhﬂarnaceutlcalIy acceptable salts

ol Bty £ RS B e STt A i
2-(methylsulfonyl)ethyl and the like.

“Sulfinyl” refers to a group “—~S(0O)-R” wherein R is selected from H, “C,-Cs-alkyl”, “C;-
Ce-alkyl” substituted with halogens, e.g., a —SO-CF; group, “C,-Cg-alkenyl”, “C,-Ce-
alkynyl”, “Cs-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “aryl C,-Cg-alkyl”
or “heteroaryl C;-Ce-alkyl”, “aryl C,-Cg-alkenyl”, “heteroaryl C,-Ce-alkenyl”, *
alkynyl”, “heteroaryl C,-Cs-alkynyl”, “cycloalkyl C;-Cs-alkyl”, “heterocycloalkyl C;-Cs-
alkyl”.

“Sulfinyl C,-Ce-alkyl” refers to C;-Ce-alkyl groups having a sulfinyl substituent, including
2-(methylsulfinyl)ethyl and the like.

“Sulfanyl” refers to groups —S-R where R includes H, “C;-Cq-alkyl”, “C;-Cq-alkyl”
substituted with halogens, e.g., a —SO-CF; group, “C,-Cg-alkenyl”, “C,-Cg-alkynyl”, “Cs-

aryl C,-Ce-

Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “aryl C,-Cg-alkyl” or “heteroaryl
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R14 is selected fromoptionally substituted Cl1-C6 al kyl;
optionally substituted C2-C6 al kenyl; optionally
substituted C2-C6 al kynyl; optionally substituted C3-C6
cycloal kyl; 5 optionally substituted heterocycl oal kyl ;
optionally substituted aryl Cl-éﬁ al kyl; optionally
substituted heteroaryl Cl-C6 a} yl; optionally

substituted C3-C6 cycl oal kyl C6 al kyl and optionally
Substallpit, edarﬁletCézr%@llsﬁlnél’ kylllet@szaltzs Gi-kyrlkenyl”, [‘aryhretrherlkynyl”,

e o o TGy STl b ato”
hefearcauifhnyl lghows otidhede methi:lenllfﬁgrl @ﬂ’q@ﬁﬂiﬁﬁy\u and the like.
i, nv%ntl on _provides derjivative For nul a

L ol RErs fr G Cr-nllaT ermatrmgi + StRsy RRSREPgnincluding
g‘é@“ﬁ%@ﬂ&@?@%&mﬁ%oé Formula (1) wherein nis 1. In

di ment, the invention provides
teulfongtaimies’ offerfoo mugraug I—NRSQQd{ ‘ewherlRZaaln®, R3 iacledes independently

KPER o GrbeaEnt - EHE RGBT on CToVIBRE Uor [yat Fyedosliy!”

HetdrOE Yl ay (1, Baryh e R B, Iaryil C 284-aR317! Br BRAEDER] C)-Co-alkyl”,

preferred eénbodiment, the’invention provides derivatives
ofryFor-fislakkeqy ) “hgtpapary hCRC3-alkenyd”, Ryl €-Serboned, fhetaroayl Co-Co-

BRep < B8tambel A B P OS] efir B erbodi ment

t&ﬂfdnpmﬁhd) o0, Py QWdyltesrefley i t¥alti (e salofl BRIy Inas(uh%a)a sulfonylamino
wherein R14 is a heterocyclic or heter oc‘icl oal k group

sdiseeerldinchugng héctgyladprobmgne)ethybanst the fikg - dj oxol ane,
2 il
PR 45 SRS BB, oL s

pyrim

pydroginne opt- Cg}mklyl”y sUbsC-blkeryd” Wi r‘h:za:6tmld5nqu orcgcg@cloalkyl”
| koxy pyridinyl -1inear or bran .
&%P?)@?%@qua.%ay pi pRLSIARE | aagt%ﬁaﬁﬁvl s% ltlfft%retuafa Qw%alkyl

| al ne. ehydrodu » C..
Shery<Elneaye kamldf cney ehgensgh LU IR e -,
al&iyaly 1Tl ‘&:ﬁ]&iodtlkﬂl(i@lr C@allcm’ aﬂnﬂh@rdcydloalkyl C;-Cg-alkyl”.

e Rar G- P Xl GhREerd e ke e Ko R MiFigs! Hegaminosulfonyl

dlafsitiahi, HRRuddfo f@c!y@l&h@xﬁhﬁ)no%ﬁfd&@%ﬁﬂyﬂaﬂﬂ]{%e iige.Sel ect ed

fromH, Ilnear or "branched Cl-C6 al kyl and R14 is |inear
or branched C -C8 alkyl, optionally substituted with one

T R A o A T S

bﬁﬁﬂssubﬁtnﬁ&ﬂ.tﬁhb Ab&G RN BuOFrolY, BkOXMPEIVI'Qra ﬁzﬁﬂu I a0 Theteoaryl®,
the al k chain. 20 In anot her preferred enbodi nent, the

T pekathysn : “b@téwm‘égalbﬂ?’u%@rm ot optennily e chbylityiaé péthrfrom 1 to 5

r cbfa 1<CL o
ﬁgbgtl ﬁé%ﬁ@%&&) cycloa LL&W%%EH |0(f3ngf I@;?q bst Ft%tt 2%% [ CCe
alkyﬁylhdﬁcycloalkgl”l, Fheaocpdloddkdncheyd Cl-€Galkal kKokgeasdrong|-Ce-alkyl «,

roup ot her, efer d enb di,ment he i pvention o
%%‘ aH%«éCdi«s ad%f. v eacigrocydoui lr%yﬂ%ezr?épww@mr%omum “acyl”,
ed f kine ched I« 4 e

i's phgnyl %ﬁ%@? 0or b?rgﬁ%ear%gl aﬂ;o; , W %Béldgﬂ anyl”,
‘édakl;dmampitl (5huabﬂoyry¢bnf‘wlﬁnyi@ ofsalfom}yg,e ﬁ‘alaktouyff “sﬂllfaraﬁot Hieglogen”,

preferr inventi on oV rivatives
e B D P et 1Y P39 GO s B 3100 BEE | near o
branched Cl- Co6 aI kyl and R14 is a heterocycl ic or

30het erocycl oal kyl group sel ected fromthe group
consi sting of: 1, 3-di oxol ane, 2,2-dinethyl- 26
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1, 3-di oxol ane, thiophene, 1-nmethyl- 1

- nor phol i no-4-yl ethyl, pyrimdine, pyridine, said

pyridine optionally substituted with a hydroxy or Cl-C6

al koxy group; pyridinyl-linear or branched Cl-C4 al kyl;

pi peridinc, said piperidine opﬁ;onally substituted wth

phenyl - C1-C4 al kyl ; furane, tetrahydrofuranc;

2-t et rahydr of uran- 2-yl et hyl rrolidinc Ncarboxylic

althagmageiicatlyladeepialle sdis q;rcgmpﬁgg > refers to salts or complexes of the below-
r n

%‘5 { g)r%%l Per p efg:y ?Itnﬁ‘b @1 %-Xg iél]ets r(])"f gﬁ({l}l\?%)r;t? I?r%%&% ut aég not restricted,

tebaseaiddirs alits Fommd By (réa&)wm/fd)é reempotid @thﬂmﬁillﬂa (Ia)k\eﬂh organic or

together forma cyclopentyl group. 10ln the ab

&Oé%aaﬁl@aewé @b Risdiogide. caRarglgedy hl%armr@fee?fa?omytaI Paélé’fﬂl sHeh as those

r [ r e I
SALPL) D aMETRRope o DA B e Boof i, kv
opth wp@lsl (y gscisitiimt oﬂmwgmsmim) anmevidr amtmgemh priogey) sad;(nmlary or tertiary

d/ or .hydr ox ear or ranched al ko )
SRS Syt AR TR Biyad BERY sty Ben Cn ki Gpcthylamine,

QIB ﬁnﬁée urtﬁahgraﬁﬁﬁed Qnah%asiﬁe Orm%ﬂﬂﬁ)ﬁhé" NQ-MBH-BluchBIR, N,N’-
en or sulfur atoms in the alkyl chai'n is preferab

y
nyln@thyj/} 21e§mp¢(bply1me settmmjhzymne,t eﬁthabojalgnune diethanolamine,

%tﬁﬁgﬁﬁcg%%hlgpy—ﬁfeb& B o 0111}% :Pr%gia}%et ﬁ)}ﬁernlﬁifgi?;f)r 2P 1IPey and the like are
Eortiptaplawy deimglwithih tHéQs@bpe%fthé aReRethvEhtionCo al koxy, is
preferably nethoxy, r opoxy, i Sopropoxy

Ao evraprisedsasstalts uyvieigh vire Hogned droninde eacsd @dtiitmcwitg formed with

FELEEI S 18, AHR RSE TR AR 0 AR Y

filttio aeighemy the 1a<e|),ymkr wxN phaald formelenyt ofdanizadcidy suehancdeetc acid,
Cl -Co6. alk I, id phenyl optionally substituted with o

praliggcd £ e T A G TBRcr e ftRaGrddgnales ekt F‘?&‘jﬁ’lc acid,

Qénz(ag:l Q%E tarY A BOXY palrhdl€ az[cupral fn?cn abRd )ngr %arﬁ ckwnd $@htdhalene
yl optlonally contalnl one 0 S

A8 famef mldbhyttlﬁn@ Iselfqmc elt:faly Inaphtﬁalpilre dishiHonic, acIkl -add meiyrghlacturonic

-e benz X a three,to six, menber
S ot R T R theic B aaes Sich et LAY Shaeaifig e
fromthe group consisting of oxygen, nitrogen and sul fur

is preferably 1, 3-di oxol ane, 2,2-dinethyl- 1, 3-di oxol ane,
tﬂ’ha@ph@u@caglyyactlvp lﬂegpaigfe’e’ Igfeys to any compound that upon administration to

%{ etpp%ey ,11s 2:%%@’? BPovgm t%hrggtify glp %n);i}re r][he agtnhty disclosed herein.

Th@yerrhﬂﬁﬁdﬁealy* Qtlldbyéncohipb@@@ ?skod@ugz;ewhlcmnﬁy gt RofAvatled to the active
3- fugy t et r ahydr of ur an- 2-
thd Jemeofiy ﬁlmgznw@pﬁmles ar, r3etgbalisa Al prodrug is comprised of the

Q§¥ rolah, APy
g&%g-%ggcyc g§ﬁ€3ﬁ¥ﬁg%?1%ﬁa%#§m§uz%%??d%gggaﬁ¥h a é@gﬁﬁé§“nw”
oiaskdng igraar fodraldohanddrédtiGts €duldibk axlecad ooy lcathiorulic haid ester (e.g.
referably cycl opentyl, cycl opr I ..

i AAHONYE B y%/PrcRﬁIﬂ B%F%yiﬂ et (. wbetPhgrie peif mappoester).
enbodlnent the present invention provides conpounds of
formul a (Ia) wherein R4 is 2,2-dinethyl-1, 3-di oxol ane,
evemtimmege mxeése’r’ dbé)yrelf@s its thy gradyets, thet iatd obemed by an asymmetric
gr ferably R2 R3 ar.e nmet hox Are resen ?t ve

Slén &61 % Sp(p e%s 11%\6) s?mglnon—rac lic startl £ malcerialS and/or reagents or a
10net hoxy- 3, 4- di hydr oi soqui nolin-2(1 H)-y1) sull
-[(4S)-2,2-dimethyl - 1 , 3-di oxol an-4- yliethyll
- N- hydr oxyf or mam de.
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Compounds of the present invention include in particular
those selected fromthe foll ow ng group:

15N-11-[ ( 3, 4-di hydr oi soqui nol i n-2(1H) -yl sul fonyOret hyl ] -3
- phenyl propyl | - N- hydroxy formam de; N

(2-(3, 4- dihydroisoquinolin 2(1H) -yl sul fonyl)-1-[(4S)-2, 2-
dlnethyl -di oxol an-4- yl] ethyl} -Nhydroxy |ormnn

Nmiha%{S( SowpHsing oittoi 88l @A otAAtQEadivey | stam, f whrehret syufmiescypl one

h%Th%g%fﬁﬁﬁ%éﬁ% tggﬁté%W§%%%f§6% |noF|n 2(1H) -yl sul fony
pethylVVhydroxy fornanide

N42- 4-di hydr oi soqui noli n-2(1H)-ylsul fonyl)-

A(12 1Itt¢ﬁfgﬁ9 wre‘flﬁyh aSNFSﬁc}, aq;rsgpy, !Fdﬁ‘ie%‘?‘ﬁdd% include any molecule defined as such
[ f

Eke %1% F%érr%tblgel gb@ﬁgug% o ?fnﬁfé dglr?g%p% A IENG T RAYIbA SRR LbdPscction

Nk gRdudd dif Irlw:lrmmsmmm hopidrtieuddd) IBN-oUIFNHY And IFN3-drdiireshydee in the

t hyl KN- hydr oxyf or mam de; N-1 1

at[o(vg dqﬁlyﬁwy JF%T[%@&Q meficrred PN pgcoyding o the present invention. IFN-f suitable

pr 5oy 1)11%(%%&}1 i >Pri[$ tthy&lv‘% {oR"iP bs Il‘llh‘lgrcélﬂl¥ Lvailable e. g. as Rebif® (Serono),

dro ornan1

AHBn&&@é&dgayéfBb&ﬁﬂdﬂ@@$dﬁﬁ&@lkb-yIsulfonyl)-l-pyrln1d|n
-5-y|ethy|kN—hydroxy formam de; 28
N-[ 2- (3, 4-di hydr oi soqui nol i n-2(1H)- yIsquonyl) 1

S L BT i i o i

ﬁbllyibladt iﬂte3fe¥¢rﬁinfpﬂrﬁdﬁihy(ﬁﬂmmanf(ﬁfgﬁmrﬁb @6taitvdyoieblh@én #6m biological
salt; BN (

fleigs pr a5 ﬁb‘?’ﬂi‘@& yyﬁﬁwﬁmb@a@dwjmmeﬁ FronY RIGKaRy Kt PF BHAYatic host
ﬁ%l‘[% I_a? ?%}P%I E arll(gﬁlr gg%c&i)oﬂ%fl- ii@rf]‘gzrélﬁ?élé IV_Q{}{@%'} afngﬁ)?i)a_nd 1act1ve fragments.

P(eﬂierab:lyhlrﬁwmta isdintended/oahdéul rkddmibiyaht ioxytonrvets te; N-

2-[(6,7-dinethoxy-3,4-dihydroisoquinolin-2(
1) yOsul fonyl]-1-[(4 S)-2, 2-di net hyl-1, 3-

os)ﬁ%ﬁg “iff a}égd[rﬁg'rle%( ]vg{h {ﬂ'e geﬁgﬁlv%ﬁﬁgm%r@oﬁﬁherc@ﬂy Lvailable e.g. as

-cy Iopcntyl I met
Rébif® i eifoad 5 ogwnao® i (Bicdei) b'l) Byilaﬁsmi@ @Batctiag)hyThe} useNf-interferons of
drox f.or mgm de;
uman 0 gm is also preferred in accordance with the present invention. The term interferon,
as used herein, is intended to encompass salts, functional derivatives, variants, analogs and

active fragments thereof.

Rebif® (recombinant interferon-f) is the latest development in interferon therapy for
multiple sclerosis (MS) and represents a significant advance in treatment. Rebif® is
interferon (IFN)-beta la, produced from mammalian cell lines. It was established that
interferon beta-1a given subcutaneously three times per week is efficacious in the treatment
of Relapsing-Remitting Multiple Sclerosis (RRMS). Interferon beta-1a can have a positive
effect on the long-term course of MS by reducing number and severity of relapses and

reducing the burden of the disease and disease activity as measured by MRI.
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N-
(2-(1, 3-di hydro-2Hi soi ndol-2-yl sul fonyl)-1-[(4S)-2,2-dim
et hyl -1, 3-di oxol an-4- yliethyll-N hydroxy forman de;
15N (1-
{[(6, 7-di met hoxy- 3, 4- di hydr oi spui nol i n- 2(1H) - yGsul f onyl i
met hyl -2-cthyl butyl)-N hydroxyformam de; N 1
402 2 et byl o . o
Th@deliax of BiN-#-1y 1lje- @ea[tmenti o oplappyd-r@nitting Mypdicodrsorguioribé inyention

). sul y hyl - N-hydroxy | brmani de; N
f{(eflg‘?@h%ﬁ éf}]g} d‘]b ¥oi soqui nol i n-2
(1H) - yesul fonyll 1-[(4 S)-2, 2-di net hyl-1, 3-
20di oxol an-4-yflethyl | -Nhydroxyformam de: N (1- {
In( Sccdrddnoetvitbxlye Brederd ii]lmgedtiom swolguie hoN iin reZ@ﬂnlbl)nay(EN Bd)h ykddwuced in
ethyll -2,2- dlmethlpr -N-hydroxy | om am j ;
R 2!!79@%%319’ avad} &Fd\a e§6 1rﬁ6¢m%fk2 qt%ergz@uqtfw prefarably be

n e rox rmanj. | d
R PRY YAhibbin s VNG Rl BB e ey 1G58 p g o8
MiIU-tb O2RyH U8 eF &[of ur an- 2-yliethyl -N-hydroxy

| onram de; N (1S)-2-[(7-chloro-3, 4-di hydroi soqui nolin-2
(ma_ccgzyday@swlth ey iesent i(v2Rjion, etheah ¥ of eeambingnt] IENAfj | 2, produced in

d d
F e R ST S G0l Bt ntinatreialty creflslumiyrog aemark
ﬁtvl(%{éﬂga gf gﬁgg %&@bweudxﬁ{nm&é@ ¥¥raf QLERMENEncd A week at a dosage of
@lﬁ)u@bf%/ﬂugﬁorﬁrrémwetdécﬁMererp@spn nolin-2(1H) -yl ]sulf
onyl ethyl)- N-hydroxy lomarn i de; N-(1-
{[(5 fluoro-1, 3-di hydro- 2H i soi ndol- 2-yl ) sul f onyl ] et hyl
l¢

ngﬁg%% (?é'lgﬂ%%nt I}h‘ie(lgée \{ilfgétﬁr/ f;l%{/ ?&?gﬁa t IFI\ﬂ B]za produced in
Cﬁmésd Hahser dretnyekls 8CHO dilky, dl’ommmlallyoivaﬂa‘tﬂé( uhder the trademark
H) -,¥I i sul et hypf or mar ni de;

®f {tagy-prerrghly h@laﬁgapmgtergd drbreBiaagruslyythyectimes a week (TIW) at a
é‘gﬁ%é?%?%oé‘ﬁ‘.ﬂ?%?}@ MY MU peereshy

et hyl ) - N- hydroxyformam de; N (1
S)-2-[(5-fluoro-1, 3-di hydro- 2H-|50| ndol - 2- yOsul f ony I]

QO{HPQR}dsw@Wréﬁsgdpdh@ PESCTI-InvQipy agsorgpmprise pRampjageyicplly acceptable
d 2
(BRI SSRE gl PTG arereble, iy oot Fppmi. O are acid

a’dd1ﬁ(bﬂ f eyl fgrnteet Iwmh gitardagentically- ]:e;ftshble ac1ds like hydrochloride,
de; 2, 2- di net hyl - 3- phenyl| -

- h f
hﬁﬁ?@gﬁ@%r "ﬁ‘%ntst ‘ny‘Plj*ul 1% RIORRIHS 05 él@{éﬁogsql |phoapélm acetate, benzoate,

succinate, fumarate, maleate, lactate, citrate, tartrate, gluconate, methanesulfonate,

benzenesulfonate, and para-toluenesulfonate salts.

It has been found that compounds of the present invention are modulators of the matrix
metalloproteinases, including MMP-12. When the matrix metalloproteinase enzyme is
inhibited by the compounds of the present invention, the inhibited MMP(s) is (are) unable

to exert its enzymatic, biological and/or pharmacological effects.
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ylisul cony] }nmethyl)propyTh-hydroxy | omat-nide;

15N- hydroxy-N- ((I R -1-[ (2R) -t et r ahydr of ur an- 2-y1] - 2-
[7-(trifluoronethyl)-3,4- 20

di hydr oi soqui nol i n-2(11-1)-ylisul fonyll ethyl)formam de;

N-hyd -N41- . o . .

L BADF o i comAgEn6f . BTG YSRtioD g Iperblgrs of the
| }acﬁﬁ;;zéﬂtﬁhétﬂiﬁy&‘fmmr an-2-yl)propyl] formam de; N-(1-

{[(6, 7-di chl or o- 3, 4- di hydr oi soqui nol i n-2( 1H) - yesul fonyl i m
ethyll -2-ethyl butyl)-N 20 hydroxyformam de:

N-(2-et hyl -1 - 6-1sopr.opyl -3 .
A% FBROr sl M RSB RN e0Rn re Aoy APl in the treatment and
?M&n&h&ﬂﬁlﬂm&{ws&ﬂer@ @ad/bt inftammatory diseases, cardlovascular diseases,

7- br ono- 3, 4- di hydr oi soqui nol i nd@a(.llH) yl ) sul fonyl ] met hy
| npu@desqnyraym slispasepystfiobs,yRoeeTtA daalignaneyy Pespirppry ilsea(ses, metabolic

%TSQB.{C'S L%%P i@ %’?A %%m?a}(%olﬁﬁc %Sgﬁgﬁ%‘? gegﬂl' lrgﬂéér{%%hdéggeulfgsm and fibrosis.

N-(2 et hyl -1- [(7-nmethoxy-3, 4-di hydr0| soqui nolin-2

(1H) - yesul fonyl ] met hyl | butyl)- Nhydr oxyformam de: N-(1- {
(6, 7-di chl or o- 3, 4- di hydr oi soqui nol i n-2(1H)-yGsul fonyl ] e
hyl} -2-methyl propyl)- 30 N-hydroxy lomami de; 30 N-(3
3-di nethyl-1- {
(7- propoxy- 3, 4-di hydr oi soqui nol i n-2(1H)-yGsul f onyl ] net hy
b
(

utyl)- N-hydroxy comani i de; N-(1-
7-chl oro- 3, 4- di hydr oi soqui nol i n-2(1H)-yGsul fonyl ] nacth
} -3 ,3-ditnethyl butyl)-Nhyd roxyformatnidc; 5N (1-
(6, 7-di chl oro- 3, 4-di hydr oi soqui noli n-2(1H)-yGsul fonyl ] m
hyl} -3,3- ethylb utyl)-N hydroxy |lom and de; N[3
dinmethyl- 1 -(1
(trifluoromethyl)-3,4-di hydroi soquinolin-2 (11-1)-
i sul fonyl }I1ncthyl)butyl kN-hydroxyfor mat ni dc;
rt-butyl (2RS)-2- { (1SR)-2-[(6, 7-dichloro-3
4- di hydr oi soqui nol i n-2( 1H)-yGOsul -fonyl k 1- 10[
| ormyl (hydroxy)am n *thy] }pyn-olidine- 1 -carboxylate
N- hydr oxy- N-
{(1S)-2-[(6-isopropyl-3, 4-di hydroi soqui nolin-2(11-1)-yl)s
ul fonyl k1-[ (2R) - tetrahydrofuran-2-yl]ethyll formam dc;
tert-butyl (2RS) - 2-
(1RS)-2-[(6, 7-di chl oro- 3, 4-di hydr oi soqui nol i n-2( 1H) - yGsul
fonylk 1- [ lornyl (hydroxy)am n *thy] }pyn-olidine- 1
- car boxyl ate

[
t
[
I
{I
yl
{I
et
, 3-
[ 6-
yl
te
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15N hydroxy-N-(1-[ (2R) -t ctr ahydr of ur an- 2-y1] - 2-
[6-(trifluoronacthyl)-3, 4-
di hydroi soqui nolin-2(11-1)-ylisyghfonyll cthyl)formam de;
N-(1- {
[ (7-chl oro- 3, 4-di hydr oi soqui nol i n-2(1H) - yGsul f onyl ] net hyl
- 3- hydr oxypropyl) - Nhydr oxy | ormam de;

fa[ﬁ(rgt iﬁgféh%&‘ 'eﬂx'be eﬁt Ghd Mfdzeeﬁoig%ﬁvmeé u&u?aﬁl»és &) FH@RIA {19, wherein

nact cth roxy ananHLd
;LR R R R’ R R! and R" are hydrogen, and R have the meanings

” GNP B8 '“°r p- STy SO, RSB At ¢ ooving
Nfﬂﬁﬁmgg N—(1- [ (7-isopropoxy-3

, 4-di hydr oi soqui nolin-2(1H) -yl )sul fonyl]tncthyl } -3-

nmet hyl but yl ) f or mam de;

25N42-[ (7-fl uoro-3, 4-di hydr oi soqui nol i n-2(1

H) -yGsul fonyl k 1 -(3-furypethyl]-N hydroxy |ormam de;

N 1

-(1-benzyl piperidin-4-y1)-2-[(7-fl uoro-3, 4-di hydr oi soqui n
olin-2(1 H- yesul fonyl]ethyl} -N hydroxyformnanil de;

N-[1- {

[(7-tert-butyl -3, 4-di hydroi soqui nolin-2(1H)-yGsul fonyl ] nme
thyll (methyl th o)propyli-N hydroxy comani i de; 31
N-(1- { [(7-brono-3, 4-di hydroi soqui nolin-2(1

H) - yesul f onyl ] met hyl - 3-net hyl butyl)- Nnydroxy formam de;
N- 2-1(7-brono-3, 4-di hydr oi soqui nolin-2

(1H) -yesul fonyl1l-1, 1 -ditnethylethyll -N hyd
roxyf or mat ni de; 5N-(2-(benzyl oxy) - 1-
[(7-tert-butyl -3, 4-di hydroi soqui nolin-2(1H)- yl)su

fonyl ]Jmethyl ,} ethyl )-N hydroxy formam de;

N- (2- (benzyl oxy) - 1-

{[(7-chl oro-3, 4-di hydr oi soqui nol i n-2(1H) - yGsul f onyl ] ntt hy
| } ethyl)- N-hydroxyformam dc; N-[2-(benzyl oxy)-14
[7-(trifluoromethyl)-3,4-di hydroi soqui nolin-2(1H)-

10yl isul fonyl }nethypethyl EN-hydroxy formam de; N 1
-cycl opentyl-2[ (7-fluoro-3 , 4-di hydroi soqui nolin-2(1
1-1)-yl)sulfonyl] ethyl } -Nhydroxyformam de;

N42-[ (7-chl oro-3, 4-di hydr oi soqui nolin-2(1H)-yesul fonyl k 1
- (phenoxynet hypet hyl] - Nnydroxy fornmam de;
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15N (1-

{[(7-chl oro-3, 4-di hydroi soqui nol i n-2(1H)-yGsul fonylltncth

yl '} cyclopcntyl)-N hydroxyformpgam de; N[2,2-dinmethyl- 1

-( [6-(trifluoronethyl)-3,4-dihydroisoquinolin-2( 1H)-

ylisul fonyl }nethyl)heptyll-N hydroxy | onmm de;

N-}2-1(7-brono- 3, 4-di hydr oi soqui nol i n-2(1H) -yesul fonyll-1

-cyclopentyl ethyl | -N- 20 hydroxyfor isde: N-(1- {

[ (7-chloro-3, 4-di hydr oi soqui nol ﬁ\ 2(1 R&sul fonyl ] met hyl
drexy L8 a

ydrthd%Jl noI ,qupi'H) -yesul fon

- G-

N-12 [(7-tert-Dbutyl -
yl1ll-1-(tetrahydro-21- ):0
yeet hyl] - N- hydr oxygbm Zhet hyl 2- i—l
2-[(6, 7-di net hoxy- 3
, 4- di hydr oi soqui nol i n-2(1H) - yGsul f onyl k
1-[fornyl (hydroxy)- am no] ethyl } cycl opropan ec
arboxyl ate N-(1-cyclopentyl-2-(a)
{[7-(3-thicnyl)-3, 4-di hydr oi soqui nol i n-2(1H) -yl ] sul fonyl |
ct hyl) - Nnydroxyformam de: N 1
egﬁentyl 2-[(7-phenyl - 3, 4-di hydr oi soqui nol i n-2(
1§i¥&y ul fonyl] ethyl } -N- 30 hydroxy formam de; 32
NRCland W lagpigdepehdently| selected from:
[ 7- (3- hydr oxyphenyl) - 3, 4-di hydr oi soqui nolin-2(1H)- yli sul
f onyhydroganny| ) - N- hydr oxy for mani de;
2- 125 L(8,.7- di t net hoxy- 3
, 4-di r'di soqui nolin-2(1H) -yl )sulfonylk 1 -
[ f-or lindat loy dirancyigd@; FQq alikily lop}iowadlyo pubatituteelc svithcotel orcmaed dubstituents

ﬁu[ 1- ¥Retsh freﬁfy the_grqups cansisfingo 0o alagspn dyrrozyy g o yfragched Ci-

hyl k@l-gnnégi mde: N {2-[(7-chl oro-3,4-di hydroi
soqum 0 )P?KZ(X?ED yl)sul 1bnyll- 1 -cycl opropyl ethyl

-- Nmﬂaron(bthhedrﬁle{aa alkbxyl- cycl opr opyl 2-

f ony }tle%llyLl i o Lﬁ@émwh]h%ﬁr o;tggr ofd Etltfents (sllezteX flom the group

- Cycé&ﬁfsﬁﬁ fl?atl b h r&lyq{n@ﬂhﬁ'rb\féﬁchgdé @i hwdn.oi soqui nol i
n-2(1 H)- ony et hyl ) - N-hydroxy or mani dc; N-(1-
{ [(7a s:ihlmnmbez hAtemcbryldcr gnogp having ki least (amel)ermls{ebntpd]fm higrogen

4,4 4-trifl por.obut fom am de: N-1 |
li:foqﬁlé’ﬁttegrfrlofl#o e %/%%?%}Fe&lr% é%ﬂ(]?{jnr gimsogui nol i n-2(1
l'|)R1§/is)s‘élé:hteh<i’fa))1/ﬁ] et hyI -N-

- linear or branched C;-Cg alkyl, optionally substituted with one or more halogen atoms

and/or hydroxy groups, said C;-Cg alkyl optionally containing one or more unsaturated
C-C bonds or containing one or more oxygen or sulfur atoms in the alkyl chain,
- C3-Cg cycloalkyl, optionally substituted with a carboxy or a linear or branched C,-Cq4

alkoxycarbonyl group,
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15hydroxyformatnidc; N1 1

-cycl opcntyl-2-[(7-i sopropoxy-3

, 4- di hydr oi soqui nol i n-2(1H) -yl ) syl fonyl]cthyl }

- Nhydroxyformam de: N1 |1 -cycl opentyl-2-[(7-pyri

din-4-yl1-3, 4-di dr oi ui n-,2

fGnyPl}eéFtha}" or,\ﬁ% yéﬁﬁﬁﬂlwldéaldzémcﬂ?lk}x &ptwnally containing one
-cycéﬁggﬁ = 2-[ (5-fluoro-1, 3-di hydro- 2H i soi ndol - 2- yGCsul

f ony " -N- hydroxyformam de: N1 |

. oYch dpenicyieof (Giermypioaky| sSup shdogedr Bomotjai grolp nedding of: 1,3-
N (bl oaeifs rﬁﬂ 3 B OY SRR Y e phene, AF imethyl- 1-morpholino-4-ylethyl,
[7- ( rirﬁidw Cb‘gﬁﬁ )sala ﬂyrﬁinﬂy Gb%rﬁmguédﬁm%ﬂu&'dzﬁ/ﬁhba Hﬁ#:gf or C-Cs

onyl eth hydr oXyf or mam de; "N-( 1 -cycloprop
[7 (alkoxyl Igumpormtlldyiy) 113¢a¢ el btwqh@ C&r&‘quﬁlhﬂt Aiperiinel sald piperidine

-cy cﬁl’%s y lang}g 2 néllslt %’83&7 g‘{ akt ﬁ%@ldg %ﬁ@?’d r g"%nc?q u }?]Jfléﬁhp’ flrojyrane;  2-

1H) - Mﬁﬁh&cfr@ﬁlydrﬂ@&lbmévl My ooy Nod’aMyﬂe acid3€ | N, linear or branched N-
(1- cyclopro yl-2- I soprop Kl 3, 4- dlhydr0|squ|noI|n 2(1

H) - yak WW@WF}’I@WWWIHM)'WY@ ydapyFawgne’ de; N- ( 1-
y- 1 Osul fonyl | net h
| Bk O, S SRR of ot e, S 1m

amadt he intefeb eeledrediroor( driel ;i nvention, are prOV|ded

sul fonam de deriyvatjves according to F rmul a for %se
a§5 yelhagiis geametrical 1spmersnBs ARkc Mﬁtﬁw S@f ¢ EH')élomelS 1astereomers,

6‘&1&1@ MracdiiatP rf(?l’Yl{Sd gaa) Q?@‘Fa?%ﬁ@éﬁhbﬁw ace SishitOfereof.
onprising at leaSt one s nam de “derivative

accordlng to the invention and a pharmaceutically

acceptable carrier, diluent or excipient thereof. In

anot her enbodi nent of the invention, is provided a use of

sul fonam de derivatives according to Fornmula (1) for the

preparation or a nmedi cament | or the prophylaxis and/or 15

treatment of a disorder selected from autoi nmunc

di sorders, inflanmatory di seases, stroke, cardiovascul ar

di seases, neurodegenerative di seases, cancer and

mal i gnancy, netabolic diseases, allergic and dernatol ogic

di seases, respiratory di seases and fibrosis, including

mul tiple sclerosis, inflammatory bowel disease,

arthritis, psoriasis, asthma, enphysenma, pre-term | abor,

endometriosis, chronic obstructive pul nonary di sease,

liver and pul nonary, 20pancreatic fibrosis, skin fibrosis

and liver fibrosis. In a lurther enbodi nent of the

invention, is provided a use or sullonam de derivatives

according to Fornula (1) for the preparation of a

medi cament for the prophyl axis and/ or
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treatment of a disorder selected frominflanmatory bowel
di sease, nmultiple sclerosis, 25o0steoarthritis and
rheumatoid arthritis. In anothensfurther enmbodi ment of
the invention, is provided a use of sul fonam de
derivatives according to Formula (I) for the preparation
of a nedicanent for the prophylaxis and/or treatnent of a

dirs ahoiREr efefed %lef)&1%@3ﬁ@ﬁ@entﬁmﬂ?b!ﬁ§é@de@ﬁgtlﬁé%r& ll“oi5mu1a (I) wherein
300 structive pul nonary di sease. 34 In another further

erﬂoods neetectedf frome ophvxmhhu substifedoCovGedelbkyhi optiongily substituted C,-Cg

ri lLve or to For a o)

SAISEY T Bng SR ES ErEe PO ATk BBy 1 Bt e eveloatio

t lopabRBR subktitated IR@ré@iclatlyCoRibnhilp supUtuidhatyy C,-Ce alk%l optionally
pancreatlc skin and liver fibrosis. 5 In another fu

ersbbituted heteroaryl & i Qo alkiyl; ontionadly spbstiteted Ga-Grstyclsrlkyl Ci- Cs alkyl and
S I d Forrmula (1) for the

o R ORAT iR il YK EROBREPEECORIAP FOLI 2 4 andl or
treatnent of a disorder wherein the disorder is a cancer

or mal i gnancy. .o | n_anot her enbodi nent, of the inventio
i dn smeib?rd@afegeﬁg@beémsem flmimYPRIONREPYifley %ét%%éefn Pat@ wherein

F I jon, in particular for the
qﬁmg(gwéﬁmbf t%@ﬁﬁg?rlx taIIoproteinase activity.
Part|cularly IS prOV|ded a use according to the

[ ven rix netalla eln .
st T STB R it  HRRO e M ARG gl () wherein
tnﬁsonventlon are selective inhibitors of

netalloproteineases sel ected from MWP-2, MW-9 and/or

MWP-12 over MWP- I n anot her enbodi nent of the

Ialg% S?Q}P?{gprﬁ%ﬂﬁg %Pg ? ¢ }rlvgxﬁtéo Y raﬁ@%e%ﬁaﬂ?%s‘ SrtdNER (I) wherein

parikiicul ar for the |nh|b|t|on, of the TACE 20activity.
Preferably, compounds according to the invention are
sel ective inhibitors of TACE over MW-1. In another

t e 0
o SR TR ri @bl RGBS e By RO PR B Rvp o P 0o
i rwherdmR >andiBF atei mdlepafldemllyaleleotyedcb‘ﬂom HamdallaxyTACE. 25 In
anot her enbodi ment, the invention relates to a nmethod of
treatment and/ or prophylaxis of a disease conprising the
aqi fHodek rbRAelf e erfo DAY SRRRRUNHe ARERHiTh ol Red AeRVAR ek 106 FbAnula (la)
a patlent I n need ereof "and wherein the disease is
sollectie® 't isdin aut oi mune di sorders, inflammtory
di seases, neurodegenerative di seases, allergic and
dennat ol ogi ¢ di seases, netabolic disorders, cancer and
mal i gnancy, respiratory 35 diseases including nultiple
sclerosis, arthritis, rheumatoid arthritis,
osteoarthritis, asthma, enphysema, pre-term | abor,
endonetriosis, chronic obstructive pul nonary di sease
( COPD) .
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5 I n anot her enbodi nent, the invention provides a process
for the preparation of a sul fonam de derivative according
to Fornula (1), conprising the g%ep of reacting a
conpound of Forrmula (Il1) with a fornylating agent of
formula (FA): R2R2 fornylating agent HNL,
In_ anogiNr  preferred) quiiEReNt) (the, 17V IORmrﬁwdmﬁmvwesu of Eevrmula (Ia)

0 AR 1, BBy S LT % o e o

desefeirgd e@bodindnl-W i s a | eaving group such as -CH, -OAc,
-0Pi v, -OCH2CN, -OCH2CF3, - OPh and -OPfp. In another
enbodi ment, the invention provides a process for the

prIﬁ oﬁ{ek' ogg}ef%{‘re& SHbJdanes 4. qﬁvén\ﬁ?ﬁ ﬁf@vﬁQé: Qi%lqgi}ﬁleg Oof Foxanula (Ia)

conprising the st
ofwhéwm]il ?ils(d heteroEy(dmpdrdstanécyptoaﬂqi gﬂmprselat:tedffnnn the group consisting

t%rénaieg,fﬁq»ggar%e g:gj dif q%y lu”}r: glﬁgulagq.ré(}b? Rﬁéﬂee dﬁscrt'hgleij-morpholmo 4-

| QYRR BYYiMAIEY, &i?ﬁdﬁ&epia‘i’&ﬁﬁdlﬁ@ Bpﬁ&ﬁllprsﬁ@s%ft@tkd M4 hfdroxy or C;-Cs
sul f onam de derivative according to Fornula (I

c @Hoy S groglpt teyridinyd-liogarf or nbranched 26 1-€anplyh dpmﬁnmmm piperidine

{ oS RENichdad o PRV ECR L SR B sbtatReoHiiefe 2 ferpydrofuran-

azhyisthsmyl phirdledine (| NLdatBdxylivheasdn RISCR291i3Y R4P RbAnched N-
R6, R7, R8, R9, Rth, RI13 4 and n are as defined in the
alkoxycarbonylpyrrolidin-2-yl; tetrahydopyrane.

In another preferred embodiment, the invention provides derivatives of Formula (Ia)
wherein R' is selected from H, linear or branched C,-Cg alkyl and R4 is linear or branched
C1-Cg alkyl, optionally substituted with one or more halogen atoms and/or hydroxy groups,
said C;-Cg alkyl optionally containing one or more unsaturated C-C bonds or containing

one or more oxygen or sulfur atoms in the alkyl chain.

In another preferred embodiment, the invention provides derivatives of Formula (Ia)
wherein R" is selected from H, linear or branched C;-Cs alkyl and R4 is C3-Cg cycloalkyl,

optionally substituted with a carboxy or a linear or branched C;-C4 alkoxycarbonyl group.

In another preferred embodiment, the invention provides derivatives of Formula (Ia)
wherein R" is selected from H, linear or branched C;-Cs alkyl and R4 is phenyl-linear or

branched C-Cg alkyl, said C;-Cg alkyl optionally containing one oxygen atom.

In another preferred embodiment, the invention provides derivatives of Formula (Ia)
wherein R"? is selected from H, linear or branched C,-Cg alkyl and Ry4 is a heterocyclic or

heterocycloalkyl group selected from the group consisting of: 1,3-dioxolane, 2,2-dimethyl-
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description. In another enbodinent, the invention

provi des a conpound according to Fornula (11): (rn)
R2, nnnnnnnnnnn3n whereinl2l, 2tc, 3tc, 4k
5tc, 6tc, 7k, 8tc, 9tc, 101112114 tcandnaredel i nedi nt he
detailed description. 10 In a further enbodinent, the

i nvention provides a conmpound according to Formula (I1)
selected fromthe follow ng grou

1 3¢Boxnlaionyidiopheisyul stk Pporo e dtihyl) piiineoyriding, said
B G STy SToBed oY 2 By Ay T Sty Eppyidng-fipear o

bmtltv,dl G LC 3alty D>pdperiakind; yail]i pijkéfdﬂr@(ot&iohalm;amnrsﬁtutéch&ith phenyl-C;-C,

dlhydr0|s ui noljin-2
p ly,fgraN:, gy R-telrg (Hgﬁlran— —ylethyl pyrrolidine N-carboxylic acid,

GhoRIHRY cﬁeéﬁxaﬁccﬂc‘y@é&ﬁf)@lﬁﬁ%ﬁd@b'ﬁ RlcAoplaHL f ony1)

ydr oxyet hanam ne;
2-(3 4- dlhydr0|squ|noI|n 2(1H) - yIsquonye N- hydr oxy- 1-(2

I{Jrl%}g ng%?%{(nﬁn’li) e |ﬁlﬁt lélﬁdllgp ?pé(% es (%erlvaq\cf)e]é gf )i:lormula (Ia)
%hél%uflRﬂlaha R Ol RO BAE! 1A dycidhestySgtoup.onyl) - N-hydroxy-

(3-t hi eny) et hanam ne;
201- (3, 4-di hydr oi soqui nol i n-2(1H) -yl sul f ony1) - N- hydr oxy- 3

Iztln%% ﬁov(?m;%}"%hm aﬁﬁhﬂ}%} EUtZ((agH) y?rsn.uln?onygl\l- hydr oxy- I - py

! hdTbginlis Broftrablfanafhe&hlctmedr dréthinydr oi soqui nol i n-2( |
H) -yl sul fon ﬁL N- hydr oxy- | - pyri di n- 3-yl et hanam ne;
11nes, pr dirans ¥l ¥y=G;, alkyl, h@té&éﬁ@bcﬁ;ﬁmoﬂ . 20OFFY) ProiQEably engk alkyl,

U e,
LN BN A ENAT DR bR P AROC s ondee Iy, gy poor o
braneiddoKy-y ralldmy, Phyeoxet hmﬂa@] 8; alkyl optionally containing one or more

6, 7-dj 3, hyd I 2 yGs.ul I
]m%&gzgy §I -6 | 3}'1 X(%/qwtairﬂlgg %né 8r| I%ggeu(l)xr;l%erll gr S (If1[1r atoms 1lfll t e a | chain

5 st S NS o Lm0y, gonai)
8.3, Forflwotar¢pyil| 2-mefRBp-heiR8t-Ra-2RB, Rb-dRcthyl-hexyl, 2- hydroxyethyl

- linear or branched C;-Cs alkoxy, is preferably methoxy, propoxy, isopropoxy

- phenyl, optionally substituted with one or more substituents selected from the group
consisting of halogen, hydroxy, linear or branched C;-C¢ alkyl, is preferably 4-
fluorophenyl, 3-hydroxyphenyl;

- phenyl-linear or branched C;-C¢ alkyl, said phenyl optionally substituted with one or
more substituents selected from the group consisting of halogen, hydroxy, linear or
branched C;-C¢ alkyl, said C;-C¢ alkyl optionally containing one oxygen atom, is
preferably 2-phenylethyl, 2-phenyl-1,1-dimethyl-ethyl, benzyloxymethyl;

- a three to six member heterocyclic group having at least a heteroatom selected from the
group consisting of oxygen, nitrogen and sulfur is preferably 1,3-dioxolane, 2,2-dimethyl-
1,3-dioxolane, thiophene-2-yl, thiophene-3-yl, 1-methyl-1-morpholino-4-ylethyl, pyrimi-
din-5-yl, 3-pyridyl, 4-pyridyl, 2-methoxy-5-pyridyl, 2-pyridin-3-yl-ethyl, N-benzyl-pipe-
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(111) wherein R, R2, R3, R4, R5, R6, R7, R8, R9, Rai

R11, R13, K-14 and n are defined in the detailed

description with the proviso that the conpound accordi ng

to Formula (I111) is not

1,2, 3,4-tctrahydro-242- phenyle%pcnyesulfonylklsqu|noI|nc
15 In a thither enbodi nent he i nvention provides a

compound according to Fornula (111) selected fromthe

rlémr%w ﬁgfu@flot@ﬁahwrof[umnp?réhﬂ tgtighydrofigan-2-ylethyl] ks dridiqxelane, N-tert-

%%t %’E%ﬁi%n%@%&gn %?‘iqqg"éﬁ‘?dé&ﬁ%ﬁl’4 )Z/I] vi nyl |

Sﬂ]ﬁ@);n%ibloalkyl Sptébnb By rsalswniited sathuh rRatbore;or 20 Anddn (ﬁ'mrandhed Ci-Cy4
- en- -yIsuI fonyl] - 2,3, 4-tetrahydroi soqui nol i 2-
?.IE(QXW oapglr 8PV rﬁ;pi]‘egqy) y pﬁq’lrs)]pentyl cyclopropyl, methoxycarbonylcyclopro—
1. 2, 3, 4-tetrahydroi soqui nol i ne; 2-
%% (2-thicnyl)vinylisul fonyl
-1, 2, 3, 4- tetrahydr0|squ|noI|ne 2-

{r{ zhp@h y n ‘% hﬁnjbggllmqng ﬁbsgrefseonrt] ¥n\}e|ntsigr|1 Brc(i)%(ies compoundg [o% f(grmula (Ia)
Whineh § it @Qr(ﬁil?% F/Qﬂ 3Qﬁé&(ﬂéﬂé ré@en nfor€ préferably RI 1|s hydrogen, still

[ 3-met hy1- 3- nor phol in-4-yl - -en- 1 -ylisul- | .
mRra pmfcrgblyaﬁg/ @ndn&;oqngn mglhpmg A @regentatwe compound is N-{2-[(6,7-di-

PR L T G e 08

y tﬁyﬁ ?m@&yﬁhﬁmQQQU|nollne 7- di net hoxy- 2-
phenyl but - 1-en I-yllsulfonyll
-1 2, 3, 4-tetrahydroi soqui noli ne ;

bﬁmg)gltl (H’ 31%@’0119%%11? itﬂeﬁtl(ynqﬁl é]irf H:!u&&ﬂ)ﬁl thdselsefected from the following

soqui no
gﬂmb(48) 2 2- dlnethyl 1, 3- dloxolan 4- yI]V|nyI

sul fonyl).- 6, 7- di met hox , 2,3, 4- dr oi qu|no

Nat lal}(%t“rfié’fly‘k%%%}}lﬂ%‘ﬁrz l%éeﬁ%"iﬁ% fﬁwﬁr r%PY&bhbfaxﬂﬁaxy
ﬁﬁﬁﬁﬁg&ﬁg toZForguIalgVI) (V1) 1 -2 -3 4 -5 -6 -7 -

- 10 - 11 -1 13 -

N-{2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-[(4S)-2,2-dimethyl-1,3-dioxolan-4-
yl]ethyl}-N-hydroxyformamide;
N-{1-[(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)methylhexyl } -N-hydroxyformamide;
N-[1-cyclopropyl-2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)ethyl]-N-hydroxy
formamide;
N-[2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-(2-thienyl)ethyl]-N-hydroxyformamide;
N-{1-[(1,3-dihydro-2H-isoindol-2-ylsulfonyl)methyl]-3-phenylpropyl } -N-hydroxy
formamide;
N-[2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-(3-thienyl)ethyl]-N-hydroxyformamide;
N-{1-[(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)methyl]-2-methyl-2-morpholin-4-yl
propyl}-N-hydroxyformamide;
N-[2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-pyrimidin-5-ylethyl]-N-hydroxy

formamide;
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10wherein R K K K, K, K K K, K, K, Kand n are defined in the
detail ed description with the proviso that the conpound
according to Fornula (VI) is not
2, 3-di hydro- 2-[ (2- hydroxyet hypsul fonyl ]-1,1, 3,3-tetraneth
yl -11-1-1soi ndol e. In a fugther enmbodi ment, the
i nvention provides a conmpound according to Fornmula (V)
15sel ected fromthe foll owi ng group:
- [(23(34£L dhrdrarsensselin- ﬂ@IH)rVIQ{l%H)’l)y]I -BuidinrylythehtNdydrowy ;

rﬁ‘)‘{ eor opyl 2 (3, 4-di hydroi soqui nol i n-2(1H) -yl sul fonyl )

ano , 3-di hydr o- 2H i soi ndol- 2- yl sul
Nb[rzy(:B)4 dhhpdhe[S}bhlhltlbl&m2@-H)l-ylsulfonyl) 1-pyridin-3 —ylethyl]—N—hydroxy
roi soqw noI in-2(1H) -yl sul fonyl) - 1-(6-nmet hoxyp

%names y%fg? Hares salt | o
SO0 LBy AL ST A v S

pidbiy 1) IN-hpedrogy formemidee, | e, R4 Ie R6, R7, R8, RO, R '),
he det ail ed

STEih e e A s U A TAC Th E Bp e

h&HrE%ﬂHHhaﬁmﬁM I'1) is not .
4-11uor opheny1) - 2- oxoet hyl i sul | bny11-2, 3-di hydro-
Y

[(@mdmthoaym-mhzd@1s4>qumetmammsmtpmald X6AD-heimpethyl-1,3-

Ih inoline. In a further enbodi nent,
ﬁﬁéxaﬁ\?éﬁ %ﬂ@apﬁ%ﬁraﬁ gnac%lr‘}ﬁbund according to Fornul a
431I égckq&hguze[@é Jrdemethbey-8 ql-dlﬁ}'ﬂrﬂﬁoqmﬁ(l}lﬂlelH)—yl)sulfonyl]ethyl}—N—

4-di hy |squ| nolin-2( I H)-ylsul cony]
YEprdarmargide

gg@ﬁg%%lﬁ%%%@é’ﬁ:@di&?’oﬁiﬂEJlYoqﬁ/Bi-15-Rﬂ§j-E,‘i'-cii&'e&%'i%‘-%h%ihﬁ-ﬁf‘y
$H¢thyI3-Nbhistid pfcRiaingdet ndo1- 2- yI sul f ony1) - 4- phenyl but an- 2-
Nig: qét%g%gq'»%? ; o(gsoqw a2 (1 ) st ESy et -2 ety butyl)-N-

hoxy- 3, 4-di hydr oi soquinolin-2( 1 H)-yl)sul
ﬁydrg’%kfg?‘q%r Ei’R)-Z, o-dinmethyl | ,3-

N {ix[‘.(ﬂ&)qﬁl 2- Qimbéyhdiﬁeﬁexolﬂlﬁﬂylh]—%ﬁ(@t—ib@ropﬁ%‘ﬁ-idﬁwdtqisdqhmolin—ﬂlH)-
i des a.conpo nd according to Fornula (IX):
%ﬂ%&@’ ﬁ‘%‘%% gggxyfgﬁmgrgg%, i ption. 567R 910111'1
N-{2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(4S)-2,2-dimethyl-1,3-
dioxolan-4-yl]ethyl}-N-hydroxyformamide;
N-(1-{[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonylmethyl}-2,2-

dimethylpropyl)-N-hydroxyformamide;
N-{2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-cyclopentylethyl}-N-
hydroxyformamide;
N-{(1R)-2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(2R)-tetrahydrofuran-
2-yl]ethyl}-N-hydroxyformamide;
N-{(1S)-2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[ (2R )-tetrahydrofuran-
2-yl]ethyl}-N-hydroxyformamide;
N-((18,25)-1-{[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyljmethyl }-2,3-
dihydroxypropyl)-N-hydroxyformamide;
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RRRR R1, R2, 4 and n are defined in the detailed
40 In a further enbodi nent, the invention provides a
compound according to Fornula (1 X) selected fromthe
following group: 1 -(3 ,4 -di hydroi so quinol in-2( 1

H) -yl sul fonyl ') hept an- 2-one oxi ge; 51 -cycl opropyl-2-(3

, 4-di hydroi so quinolin-2(1 H)-ylsul fonyl)ethanone oxi ne;
1- 1,3-dihydro-21l—isoindol-2-yLsuIfpnyl)-4-gheny|butan-2
Noldecyslopptyl-2-{( @ (wflgpropaptisil s dGedibvsirpisoqyinolin-2(1H)-yl]sulfonyl ethyl)-

- i ) -.1- (6- met hoxypyridin-3 -yl )ethanone oxi ne;
gﬁh)[yd(%w.ﬁ%%l oxy-3 , 4-di hydroi soquinolin-2(1 1
W) y{[isabdonyddihl drd-2 A S§eird A-2dV il floyty Hmdthgl }-3,3-dimethylbutyl)-N-

di oxol an- 4-yfl et hanone oxi me. 10 The conpounds of
ertPERidse been naned according the standards used in

s L T L Pl RN G R T
dihyﬂi@ismqhigoﬁm-]?( Hi[)eyl_ﬂmﬁbnljrl} ét_hyl)ifohaarlmtck_atn ][nlag t atng / or

BB S Futi bbb Era B B i and B P

IRl 19n3ReMoliA2 | 8IS 1%ufiBayIdaniBINh pdtb &y @HasARES, Metabolic
di Sorders, respiratory di seases, pre-term | abor,

Nat{ll S2-hep-Hudrot Ipd-dihydice? b g sand st Hysutfosyl]+1 HELRete ke drofuran-2-
t.hri t osteoarthritis, enphysema, chronic obstructive

gﬂ‘ftﬁ%l:}lé‘ﬂ%yﬁ‘i"%%@%‘? >I'n anot her enbodi nent, the

NOROgineshy0f1-¢E (trinvernicdiy | - 3A-dieydisiesqinb tnh® 1H)eat nent

of autoi mmune di seases, especially dcnyelinating di seases
slanfoasl methyiDbre-sendrdNshydipodemngmides conbi nation wth

B0 B9EM A 1 s Gi L RAIRDD 0L BV IS in2( 111-
ifﬂmh‘“ohhlearfedi}dl)@vdpyg]md?d?mgmﬁaﬁmg@) Interferons, e. g.
ate [ nNon- Interrerons, e. .
Ao Nr et (@RI ey AroSeas 2-Y1 et s RImesry 3 dr
- i . (b) dati e, g.
Gy TogBEEEOPHE VI BAYIPAPRERANdED) = Bt rarer. €
Dityidooray- Ny 1 afi€7-metiok -8 réadihydrbantiinelipadtind)sabfonyirngthyle:3-
R AT I A e
h Qdniselzone; LS6n o utvl)-N-
Retiby [ e7-adniselzong hy@fo%qwemzmm&?ﬂmgg?ﬁ%gaﬁﬂ}_zoéthylb tyl)-N

sterol d-secreting agents, e. g. A enosi ne
bekakyfawearnidhi bitors, e. g. Cadribine; (e) Inhibitors of

M s$sion ant agoni st.s of i Iy gand, . e.
X P TP P A AR B R R BRI Ren h bury -
BydabRyfdrighide;/ i ntegrins, c. g. natalizutnab (ANTEGRENO) .
Further co-agents such as anti-inflamuatory agents (i

Palrlt i[ehrbrmarS-dilerdyeise il g2 (A HywhsWonyljasiingd -%LﬂthyllgplLtgl)—N-
ﬁ§&r8£ﬁ§hﬁ:lmiﬂ&e descri bed bel ow. 10
N-[2-ethyl-1-({[6-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-
yl]sulfonyl } methyl)butyl]-N-hydroxyformamide;
N-(2-ethyl-1-{[(7-methoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl|methyl } butyl)-N-
hydroxyformamide;
N-(1-{[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]methyl } -2-methylpropyl)-
N-hydroxyformamide;
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A further anti-inflammtory agent is Teriflunom de which
is described in WO-02080897 F F Still a further
anti-inflammatory agent is Fingolinod which is described
in EP-627406, WD 15 2004/ 028521 and WD 2004/ 089341.

Still a further anti-inflammatgry agent is Laqui ni nod
which is described in WO 99/55678. CH, Still a
further anti-inflanunator ent is Xali rodene whi ch

VeSek-digeghyild - (WY -p8we 803 .4- XIQY Tojsoguinglin-R )-Yl)Sulfonyllmethyl}butyl)

Nt - ry agent is Deskar Pirlenidone which is
@Jg%&@ﬁnﬁﬁ@% 03/068230. Still a further

At {[(Méhlarman i aliby dagestuinddint FeHp|owidae ity 32 Gl dmethylbutyl)-N-
derivative which is described in WO 01/47920. r-\0 N CN
kydrpxylgrmajpidger anti-in |1 ammat ory agent is the bel ow

1My VWO
Ry ramatendh A\ 4tdoyfinbfih o1 %y RABRATR ARG LT
dimethylbutyl)-N-hydroxyformamide;
N-[3,3-dimethyl-1-({[6-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-

yl]sulfonyl} methyl)butyl]-N-hydroxyformamide;

tert-butyl  (2RS)-2-{(1SR)-2-[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-yl)sul-fonyl]-1-
[formyl(hydroxy)amino]ethyl}pyrrolidine-1-carboxylate
N-hydroxy-N-{(1S)-2-[(6-1sopropyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(2R)-
tetrahydrofuran-2-yl]ethyl } formamide;

tert-butyl  (2RS)-2-{(1RS)-2-[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-
[formyl(hydroxy)amino]ethyl}pyrrolidine-1-carboxylate
N-hydroxy-N-(1-[(2R)-tetrahydrofuran-2-yl]-2-{[6-(trifluoromethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]sulfonyl}ethyl)formamide;
N-(1-{[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonylJmethyl } -3-hydroxypropyl)-N-
hydroxyformamide;
N-[2-[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-(hydroxymethyl)ethyl]-N-
hydroxyformamide;

N-[1-({[7-(4-fluorophenyl)-3,4-dihydroisoquinolin-2(1H)-yl]sulfonyl | methyl)-2-
methylpropyl]-N-hydroxyformamide;
N-hydroxy-N-(1-{[(7-isopropoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonylJmethyl } -3-
methylbutyl)formamide;
N-[2-[(7-fluoro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-(3-furyl)ethyl]-N-
hydroxyformamide;
N-{1-(1-benzylpiperidin-4-yl)-2-[(7-fluoro-3,4-dihydroisoquinolin-2(1H)-
yl)sulfonyl]ethyl}-N-hydroxyformamide;
N-[1-{[(7-tert-butyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl Jmethyl }-3-
(methylthio)propyl]-N-hydroxyformamide;
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HO CONHOH Still a further anti-inflammatory agent is
M_N3897 whi ch is described in WO 2004043965. Cl Still
a further anti-inflammtory agent is CDP323 which is
described in WD 9967230. ClChiral Still a further
anti-inflammatory agent is Sinyastatin which is described
in WO 01;45698. Chiral Still a further anti-inflamatory
agent is Fanpridine which is described in US-5540938. ->.
N-- 8 (7-pnmo s slilvskoisedusradinn 1 Ho-yD e fpwdlgwitiy t -dveeihylonty)-N-
[Sse its tautomers, its geonetrical isoners, its
%@?’9&?@4@?% ve forns as enantioners, diastereoners and
Nt 2-[(adbeomb-8 ,4-dihgBroisdguinelih-2aH pyiguitaad il j Iedihleyhylethyl } -N-
acceptable salts thereof. 5The derivatives exenplified in
byffrexylayeanidsn may be prepared fromreadily avail abl e

L1 AL ot P o O R IR OS2 T o cal
e L e e reh it
BB SR o B et S g ALY B FuS [Gist T iy

mﬁ&a’%mée stated. Optinmumreaction conditions may
1

vary with the particular reactants or solvents used,

Ddli2-(beretyleondH [ bisloenentsthyded.drdifiyleelseypindia-HéHson

skilled.,in the art . .using.routine optimsation
%ﬁs é%&ﬁlr}g]se.thy%gwi]é%y e fogglaﬁwger; mag euticals, the
Bo[PerNsHRn 8- 2t (1B R6 ST AdihylYS R quaib AL E 1 HYp )G@ldny1]ethyl -N-

adm ni stered in the formof a pharmaceutical conposition.
hdiewyfo ceutical 15 conpositions conprising a

f
20 SR 2 S P T PR REE R pethheby -
By &oxybitimidche scope of the present invention. A person
is aware of a ol.e varie

skilled in the art [ of suc
%Ta¢1r{[§7r9hlaﬁor%:ér¢eahyair01w1mh@n%(llslbwﬁhat}mﬁgﬁmy eIOP%HtYB-N-
ﬁfdr@%@lfﬁhﬁarﬁidghar maceuti c& conposition. 20 The conpounds

of the Invention, together with a conventionally enpl oyed

Nelj2:drdimtethyd dr¢{{ @(trifldotonetity 3, 4edilcydroisoquinalin-H@éHH aced
into.the fqrm of ceuti cal .conpositions and unit
4 g’i@&ﬁf‘}?&y@b@t}'gﬁ\gﬂv %Y ot 'gy be enpl oyed as
No{i-ﬂibrér%h,@&ih&&%ﬁs%ﬁﬁin@ﬁnb'(iﬂﬁﬂ)ﬁﬁﬁﬁﬂﬂ-@%yclébeﬁt&ﬁﬁiy@}& -

such as sol utions, suspensions, enulsions, elixirs, "or
bedrexyfesngmideed with the same, all for oral use, or in

KOG o8- 4 &y Bois ST A THF O ST BBy 1R3E R &l propyl)-
N-hydroxyformamide;
N-[2-[(7-tert-butyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-(tetrahydro-2H-pyran-4-
yl)ethyl]-N-hydroxyformamide;

ethyl 2-{2-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[ formyl(hydroxy)-
amino|ethyl}cyclopropanecarboxylate
N-(1-cyclopentyl-2-{[7-(3-thienyl)-3,4-dihydroisoquinolin-2(1H)-yl]sulfonyl } ethyl)-N-
hydroxyformamide;
N-{1-cyclopentyl-2-[(7-phenyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]ethyl } -N-

hydroxyformamide;
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25 (including subcutaneous use). Such pharnmaceuti cal
conpositions and unit dosage forns thereof nmay conprise

i ngredients in conventional proportions, with or wthout
addi ti on& active conpounds or principles, and such unit
dosage forms may contain any syjtable effective anount of
the active ingredient comensurate with the intended
dai | y dosage range to be enpl oyed. 45 Pharnmaceuti cal

Doporslopeeis2 doht Hhyvdragyrhcapbgsudidly doisoppigolimdeldD on can
[N |l known in the pharmaceuti cal
gﬁ?ﬁ%ngeé% ! rliﬁlélgd%?%bgl%%}tpﬁdghe active conpound. Cenerally,
2He-[mMmdauatisxyes 4tdihgdroRv@nicl 2@ Hg-yadulifaiysk Bred in a
harmaceutical |y effective anount. The anmount of the

erpd(Indrayaminplethydayaiopranrperafiaxylic 95t cal Iy be

e . i : .
D S B R inc L S S AN LN b & Bt
dhsHEA-chibuo-8 ,4edihadioi sogsinolat-2 A ) -t selfact! iratcy clopppeutethyl | -N-

Fﬁ@ nifster ed, the age, weight, and response of the

PXY'GUBR™S5t i ent, the severity of the patient's
YRR BpropANG- {{Hfirfubfomdt NS @mﬁyd@f@s&ﬁm&ﬁiag@{mﬁu&bm§ethy1)-
of the present invention can be admi nistered by a variety
Dthydoeyéemianotleidi ng oral, rectal, transdermal,

S SRREEF ol BYSTR PR PP I Bl S EReARRR oo -

Noyar &yt dmiié;qui d sol utions or suspensions, or bulk
More commonly, however, the conpositions ar

wd )
Brds atedorons b hy deioisagyinctior Ha H-a DRy sty | g -t hiorobutyl)-
ﬁﬁ@jdql&glfﬁjmggi%.m "unit dosage forns" 15 refers to
p y di

SiC SCrete units suitable as unitary dosages for
Nufiaeycsapen st (@ ndlicil dres3 4rdinyatssoqamoin 21 H)- glosil h i ¢ty 1a-N-
r(gdet ermned quantity of active material calculated to
EY Bode M HBdgesi red t herapeutic effect, in association

0 b P ol L2 D

bydroxyfesnahidehe |i qui d conpositions or pills, tablets,

sules o like in t ase .of sol.i
RS RebuTaeahe 2 rpitiEn Gerps s DG ot s rfong et -N-
hpuefbARarh®eusual Iy a mnor conponent (fromabout 0.1 to
about” 50% by wei ght or preferably fromabout 1 to about
Wobktielopsh g (vlubrot ha o leided-AHeroibddlriyy Vel loouHohEhsd es
r.car iers.da_nd processing aids hel pful for form ng the
@%‘&P’f}gé%gli ﬁ’g form 25Liquid fornms suitable for oral

Bd-acsdgeatyl O (Y piope|-8idediRy @bisb@lh&lir U Ys)s@ifonylethyl } -N-
nonaqueous vehicle with buffers, suspendi ng and

ents, colorants, flavors and the |ike. Solid

8
i nsl . o ha: f Wi i
N PR RGP P BlonBIRTES 3o bt a1 HES RRonyt cthy)
Nblghlr@@f@rmﬁdé;yst al l'ine cel lulose, gumtragacanth or
S v Brordiag | hyBiowye oy Sar Shiire sagtino Tpe RguPultap cthy)-

ﬁgggﬁ&y%ﬁ{mae.a | ubricant such as magnesium stearate; a
gl i"dant’ such as colloidal silicon dio- 46 xide; a

Bnelethopmopydgeli6, 7slickhthasy-Sfedibsdrooqsiackimaclith:ylpulfanyl]ethyl } -N-

E&@yor'gﬁ agent such as pepperm nt, nethyl salicylate, or
ﬂﬁ@% Fing. Injectable conpositions are typically

based upon injectable sterile saline or phosphatc-buf- 5

fered saline or other injectable carriers known in the

art. As above nentioned, the sulfonam de derivatives of

Formula (11) in such conpositions is typically a m nor

conmponent, frequently rangi ng between 0.05 to 10% by

wei ght with the retnainder being the injectable carrier

and the like. 10The above descri bed conmponents Ibr orally

D . R T | L I T N R . T L IR |
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25aq (aqueous), hr (hour), g (gram, L (liter), ng
(mlligram, MHz (Megahertz), mn. (mnute), mm
(mllimeter), mmol (mllinle), MM (mllinolar), M
(rmolar), nip. (nmelting point), eq (equivalent), m
(niilliliter),RL (mcroliter), . ether (petrol ether),
Ac (acetyl), ACN (acetonitrileg Bu (butyl) cHex
{clohexane) (di chl or onet hane) ,
li-exstorsenl et K§iwnrone)-3 qurelsa@wlnylm Bflﬂrﬁmllfesfonml}-N-
éiﬁﬁgﬁ?ﬁh%%€|OX|de) ESI 30(el ectro-spray ionization), Et
(high perfom ance |iquid chromatography),

H(1-{[Pr- cl(lbﬁip}lﬂ@lﬁ)&d}rolsd{gm(diml-l()H)—@IQSl(lfdnql]hﬂthyl} 3-pyridin-3-ylpropyl)-
chronatograph LDA (lithiumdiisopropyl am de), LiHVDS

SIEOXYHAP Qﬂ%%%#lnethyIS|nylan1de) Me (nethyl), MS (nass
spectronetry) MIBE (nethyl tert-butyl ether), NWR

(nucl ear nagnetic resonance), Piv (pivalyl), Pfp

[mpeEmtled lemnbodpiean yl dhe iRen(ionare peviedasulfoemidRdeivatvenddconding to
inqh, T gtriehﬁﬁlan1ne) 5THF (tetrahydrofuran), TLC

%?%F ap&§§?1€ﬁ§% B8MSPhy), WV (U traviolet). Synthetic

approaches: Generally, conpounds of Formula (I) may be
obt ai ned by fonnylation of a conpound of ,,,,,,,,,,,

R3 amlh% CROORMIRE ¢O LIRY annmnz R18rovided- alp)lraafmmﬁuéACQll p()mposmon

wher ei. n above

R o ofad0ral Bmolifiden S finer B RuiTE 8 s R slhypma 2

piarinBec@XalPARSptadlb @atiRe, (ﬂlfuelfthfrfé)(h feh@ergents (FA) are

wel | known fromthose skllled in the art, wherein LGL is
a |l eaving group such as -OH, -0Ac, -O0Piv, -QOCH2CN,

R R T
aetding &nﬁyﬂnulﬁi &I) 15¢e ltl&npreﬂ‘araﬁd)ﬂ pf Rlrke dRda2ndn® (H1M@RESphNaxis and/or
treatment of a disorder selected from autoimmune disorders, inflammatory diseases, stroke,
cardiovascular diseases, neurodegenerative diseases, cancer and malignancy, metabolic
diseases, allergic and dermatologic diseases, respiratory diseases and fibrosis, including
multiple sclerosis, inflammatory bowel disease, arthritis, psoriasis, asthma, emphysema,
pre-term labor, endometriosis, chronic obstructive pulmonary disease, liver and pulmonary,

pancreatic fibrosis, skin fibrosis and liver fibrosis.

In a further embodiment of the invention, is provided a use of sulfonamide derivatives
according to Formula (I) for the preparation of a medicament for the prophylaxis and/or
treatment of a disorder selected from inflammatory bowel disease, multiple sclerosis,

osteoarthritis and rheumatoid arthritis.

In another further embodiment of the invention, is provided a use of sulfonamide
derivatives according to Formula (I) for the preparation of a medicament for the
prophylaxis and/or treatment of a disorder selected from asthma, emphysema and chronic

obstructive pulmonary disease.
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R2....SR14 1\1" \\ ON,... R3pR8 ir OHR7 0 R4 R5 R6 1)
A preferred synthetic pathway for the preparation of a
conmpound of Forrmula (11) consi s;ﬁ zo in the reaction of
hydr oxyl amine with a conpound of Formula (I111) wherein
Rl, R29 R3, R49 R59 Rep, R79 R89 RO9 RIO, R119 R13, R 4
ard anodree ﬁ:sthdlefembedinammV@f then ivestion, als| prcsldrlede at usuoh sadfonamide

TQE attlv% teng}%iat Lll'g e%qp-r&]\[fbet 2160 orr@la‘::j d%%?%“% R hﬁ,paodmfhgﬂment for the

y?ax(sléd@orn@éétﬁ@ntqm@dl@&‘aelbyelé&‘&P FroANpRBIOWRS N pancreatic, skin and
car bonérl derivative of Formula (V) and a sul f onam de of

Fdivaufibrogis\V) wherein R, Rz, R3, R4, R5, 25 R69 R7, RS,
R9, Rai, Rn, R139 R4 and n are as defined above. 48
Preferred conditions involve the deprotonation of a

S Uh f gHoeer dRirtbr aibddingent | ) th inveatibBSR, pﬁd!li@dbdaa bdeHYPSulfonamide
LDA or BuLi, followed by the reaction with a

cleBrBprdsaskanding dockorailali(Br Kon dha orepmsionnal &t mgficament for the
pﬁﬁ(ﬂﬁ&ﬂms‘jﬁdwf ?%hﬁ\gfe bt £oI0Mde g-lé{’)e n R GfoRRy Ra L cancer or malignancy.

I ona In"a sul [fe"go vent,
THF. S Schene 2 Alternatlve pat hways for the preparat|on
of conpound of  For myl are, desc ed in 3
bé pcmgﬁler embodiment m% tﬁe 1nvgntlon is prov{deg a use o onamide derivatives

according to Formula (I) for the modulation, in particular for the inhibition, of the matrix
metalloproteinase activity. Particularly, is provided a use according to the invention

wherein said matrix metalloproteinase is MMP-12.

In another embodiment, compounds according to the invention are selective inhibitors of
metalloproteineases selected from MMP-2, MMP-9 and/or MMP-12 over MMP-1.

In another embodiment of the invention, is provided a use of sulfonamide derivatives
according to Formula (I) for the modulation, in particular for the inhibition, of the TACE
activity. Preferably, compounds according to the invention are selective inhibitors of TACE

over MMP-1.

In another embodiment of the invention, is provided a use of sulphonamide derivatives

according to Formula (I) for the in vitro modulation of metalloproteinases or TACE.

In another embodiment, the invention relates to a method of treatment and/or prophylaxis
of a disease comprising the administration of a compound according to Formula (I), in a
patient in need thereof and wherein the disease is selected from autoimmune disorders,
inflammatory diseases, neurodegenerative diseases, allergic and dermatologic discases,

metabolic disorders, cancer and malignancy, respiratory
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A first alternative pathway consists in the formation of

an al cohol of Fornmula (V1) by the reaction between a

carbonyl derivative of Formula (3y) and a sul fonam de of

Formula (1V) wherein RI, R2, R3,"R4, 56 R_. R, R7, RS,

R9, Rai, Rn, R 2, RD, -14._ft and n are as de.f_l ned above,
18liseasterinduding redtipletselsrasis, subtitingheuniog, artlwtla, eti¢qagtbrisis, asthma,

sol vent such HE., Then, the al coho

o SRSt vl ol o SRaomlfindt.c RRRsi phEhEE skBpuary disoase
r¢CORD). R3, R4, Rs, R6, R7, R8, R9, wo, Rn, R(3 x- 14

and n arc as defl ned above and R12 is an atom of

hydrogen, by an elimnation reaction in the presence or

\r/]viq{1 h%{?tﬂ?e 5;&?@5&1 %ﬁs{}g utg g o %Agﬁ)g as e‘ﬁ% E? 3%6 %? E‘%)r Wéh%‘hgl% "“?8“‘ of a

ceufontntdefdekhionting acdotdihy tbalﬁohﬁulhr dyséanprxing nhe smp of reacting a

A CPBPRA) G pRTD WL BRBE et PN () Car be

transl brmed intg,a 1(5on'pound of Formula (11) wherei B

R2, R3, RRé&g HRBg Riz le, RO, Rth, Rll, RHRroRlpg ﬁzdma
N e as delnéﬁ g1y transformatign ofl th hy*‘g R14
noi et 0 aNl’é-gvl1 gr OkmylatidPagerich as yINGY a

g foIIoWeaj-. y nt b roxyl am Q\OH
i n B sult ablfe \sBt vent such as|THF. An
for theRpRéperg\tlon of corrpou::Ld of For nul
start with the 5 reaction of a sfrlfonam de of Formul a
(1'V), previously deprotonat e&__ ?s descri bed above, wth an
ester of F'Brrrula (VIl) where MRis a C Co al kyﬁ')

RaIRRY 5 @6 BENRY | pRRd g‘ﬂﬁﬁ Y
g§el ‘{ {{dg{e gf b1gbfkn’1.ll éﬁ( Vﬁml ;RS er e| n a%a% c&gmed in the

Rﬂcsdﬂ@h&ﬁ and?]ZGlflea 1da®ingtOyp fychRi 20HRIAAen@Piv,aO€HBEN, -OCH,CF3, -
d\eé}% n&?’ ve (Schenme 3 below). Then, a ketone of Fornula

e transforned in an oxinme of Formula (IX)
vvherel n R, R, 10R3, R4, R5, R6, R/, R3, R9, Rto, Rl1,
R12, K-14 and n are as defined above by reaction with
hﬁmrmmheammmdiﬂpmvithmsinmmtm pfovﬁtnsrmll lpro¢dsx) fomathebpreparation of a

sf or. Nn a co nd of For (11 by t use of .
S Grsarats ssriefy” FERRIRE AR SPRATY, By Sotpied dfe 7 OF Brming a
FRbmpband Mf Fbﬁmﬂ@ 11 @)@ahﬂil@sf fbried r@ﬁteafoﬁ @hlatioh of a compound of
Forirariub a{l V\heréla , Fg@ R4, R5, Rep, |Ic R3, R9, P
Rfermua{ll) mezlesqribgd uRtllw; exgmabréht:lowmu ch may be
transfornmed in a conpound of Formula (11) as descri bed
above. Schenme 3 50 Internediates of Fornmula (I1V) are
piepafethdyerhBadiine o) thé mvmrcmopmdldeﬁ d:(pmnehsi f@XthemMpespatation of a
R, R2, R3, R4, R5, Fi9 and n are
deplfonagide dgg@@tévemagqpr@mg u1°| gﬁypu a (I) compr1smg the step of forming a

compound of Formula (II) wherein the compound of Formula (IT) is obtained through the

reaction of a compound of Formula (III) with a hydroxylamine:
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chloride of Fornmula (XI) wherein |le and Rn are defined as
above in conditions well known to those skilled in the
art (Schenme 4 below). An alternative pathway for the 5
preparati on of conmpounds of Fornula (1V) could start with
the reaction between am nes of,Fornula (XII) wherein R,
R2, R3, R4, R5, K-6, R7, R8 and n are defined as above
and sul fonyl chloride derivatives of Fornula (XI) wherein
re and RL2 arcridef kngd 4’ above to give syl fahgmede
deri vativg; of | Fo I ¥ wher ei R\, (f-%& JRR4, | e,

R6, fe, R R and & are d@R red aSsabqve.] THén,
sul f onani de g \ ves of'"For nul a

ou® diNae 10
cyclized Re prEsendBlGe canhany|q:ee Psoof FSOFmul a
(XTV) (or precrurmsoks”of carbonyl der'yﬁgi @8 such as
acctal) in acidic conditions, such as LeWIﬁ acids, to
gi ve conpounds of Ifg' mula (1V) wherein fe,( )R2, fe, R4,
WBereROR !, IR?, RR&R?, RO, RRR()RRRL, RRIR" aptl, R’are Lafd 46ds 88fined in the
above (Shin et at, Tetrahedron Lett. 2001, 42,
é281pBAB3) . is Schene 4 (XI)(XI'11) Internedi ates of
Formulae (V), (M), (X), (XI) and (XIl) are comercially
avai l abl e or may be prepared using conditions well known
Byaroftes enmbkilinle@d thdinbBRicArroviltey a €@hapaung accdeding to Formula (I1):
internmedi ate of Fornmula (X) may be prepared foll ow ng
procedures described in CROg&lr R1Bi oorg. Med. Chem
Lett., 185-189 or in Bail al.~49737° J. Med. Chem,
151- 156. According to erngenerfal process,
compounds of Formula (1 be| convéigd to 5
alternative conpoundssof Ksl ), enpl oying suitable
i nt er conversi on techni queg, melgs "known by a person skilled
in the art. Alternatively, any conpounds of Fornnl ae
(rey, ey, (rv), (v1), (Villy and (I X) may be converted
to alter nazti\3/e gorgpound7s %f Forl%rulla}e (211)3, 4111), (rv), _
erein RVIRL R aRd BRI R, RedpeBt.iRlel §, , BripRoyRigaslin mebideined in the
i%t.?gj‘r:(fnver sion techni ques well known by those skilled in
fl ae e.scrllﬁw@orrpounds of Formula (1) could be prepared
with or without isolation of intermediates of Formula 11,
[, 1V, VI, VIIl and I X A preferred synthetic nethod
fop furkerpprefsalimento theomvenigropiouslcdfa Famnayng acegrdigator Kormula (II)
%{%@éf@dsﬁ QH@H)ﬁo%ngL:%ﬁ%| a (1V) which has the advant age

at synthesis o unds or Formula (1) can be

a¢ bt eliiegtruissquindlin- X0 Haty i aifony])-Nshydrexyve dihat @Butas-2-aminc;
described | les bel ow (Schene 2).
S G S o X anPh 35 D {55 TS 2 dimethyl-1 3-dioxolan-4-yl]-N-

hydroxyethanamine;

1-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxyheptan-2-amine;
1-cyclopropyl-2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxyethanamine;
2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxy-1-(2-thienyl)ethanamine;
1-(1,3-dihydro-2H-isoindol-2-ylsulfonyl)-N-hydroxy-4-phenylbutan-2-amine;
2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxy-1-(3-thienyl)ethanamine;
1-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxy-3-methyl-3-morpholin-4-ylbutan-

2-aming;
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Compounds of Fornmula (1) and its precursors of Fornul ae
(I') and (VI) contain at |east one chiral center, and al
i ndi vidual optically active lornis and conbi nati ons or
these are disclosed as individual and specific

enbodi nents of the invention, as well as their 20
correspondi ng racemates. The processes outlined in the
above Schenes, in particular Schemes 1 and 2, afford

S Apoliiaboisequmen! ot @ H)yjsubfaay - Nshyresd sorignidgn-Fplethgnamsine;
I ) .in: ' i Xt UL .
e B bl AT Sl S ROt R cgpanamine

¢ (6, BtEnahexyps, ¢ skintdroiRuuen Sinel(¢H)-sDnE fdytjan- hydroa t4apinesiibutan-2-

from stereoi soner mxtures using procedures well known to
tHBSe skilled in the art, including for exanple

S 0 R PGl g 30

cthaistneneoi soners. Alternatively, a m xture of enanti oners

G GBSO T et T Ban oy e T 8- Loty 1.
ARk Slad-4-JIRN-BYB I ¥h 38Rt | on of the formed

di ast er eoi soners ‘and then cl eavage of the chira
auxiliary. 52 If the above set of general synthetic

t hods i s not |icahble to .qbtai n conpounds. accerd
TEeaRR aiofBienf I8 5 SMsBabSudsy P R AR TnBSF PhtR an
synthesi s or conpounds of Fornula (f#y, suitable nethods
of preparation known by afp&Rd ed;in the art
shoul d be used. In gewe si s pat hways for
any i ndivi dual conpound iawW |1 5 depend on
the specific substitute ach, nol ecul e and upon the
ready availability of interped aes necessary; again such
| actors being appreci at ed by tHose of ordinary skill in
the art. For all the protecti@B and deprotection methods,
see Philip J. Kocienski, in "Protecting Goups", Georg
Whietr RVert, &, SUURCORF IR, NEWRVORKS, R'99Ramd] add@ogordefiféd in the
Greene and Peter G M Wits in "Protective Goups in )
dytaidgsd desaypiianewith the pyovisp the the campeyiheesordspg) toekpriudg (D) is not

9 ihl [ i . i ze that
%%??tF%g$2§8§¥gggﬁg$%&3é5?”2g§?i_gbgaﬁa' en potentially
reactive finictionality on the nolecule is masked or

rotected, thus avqidi ng side reactions and/or j{.ncreasin

ha fi léqroena:rogfm%ntf thecpygHion raYigrea COMPRIRL BLHOFHiRe &P 395111913 ey
00l &dd BSmMBY e wh u%n Philip J. Kocienski, 1994 above
and 1n Geene et at, /999, above. The need and choi ce of
pribt-ebenytigitdroupyllfdfonyl jph23i e tdtrahydrbisp@anelinsn i s known

B RO DR 5o PEEAR) 30, L DS it
CIR&RN Yon- BlyGsu)fonflNe 253, 4 i taul @roddguihbEncsst abi | ity of the
nol ecul e of which the substituent is part of the reaction

gdhurydleprepy lomyHeil oyl ol . 23k inhydsasp@Hnelas: be i sol at ed
. AISE) . t ® 5
e L b e

m ev ratron ropriate sol vent.
Thes-phatyitacdudn- cal byl fagCeptiatliacaci d addi tion salts of
t he conpounds of Fornula (1), which contain a basic
¢dht-eHhishy) Ve spléptied- 2 33 tpBrdreseigRaintvanner . For

j. - 1 f wW.th.
S 3 e e R R LTy 4 PR R B RO
and the resulting salt isolated either by filtration or
by evaporation under vacuum of the reaction solvent.
Pharmaceutically 25 acceptable base addition salts may be
obtai ned in an anal ogous nmanner by treating a solution of
conmpound of Formula (1) with a suitable base. Both types
of salts may be fornmed or interconvcrted using

L D P - R P ™ — T« 1 1 -

a2
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25 met hyl phenoxyacetate (Al drich), nethyl

t et rahydr o- 2H pyr an- 4- car boxyl ate (Fl uka), nethyl
3-(3-pyridyl)propionate (Lancaster), oxalyl chloride
(Aldrich), 2-pentynyl chloride (TCl), phenyl boronic acid
(Aldrich), propyl iodide (A drigch), pyridine-4-boronic
acid (Al drich), sodium borohydride (Fluka),
3-[(tert-butyl di net hyl sil yBoxy] - 1-propanal (Toronto),
3oty phEed it A8 L EHRASHOR BT eyl bOF oni

e UL s S o T S RS

&;7-dibdthoxy-2-{[4-phenylbut-1-en-1-yl]sulfonyl}-1,2,3,4-tetrahydroisoquinoline ;
trifl uoraomethy 4-tetrah¥droiso ui nol i nehydr.ochl ori

R e B OORY ety Ry AseRg o
oo s T G e N s e -dimethary) 234

tetlahpdrakOquinodufcor mam de (1) Step a) Formation of

2- (nmethyl sull ony0-1, 2,3,4-tetrai soquinoline 0 - NQA
solution or 1,2, 3,4-tetrahydroi soquinoline (10.0 g, 75

M Rothe RAbBIRER N, Hae RyvBltionIRoI® 3 cdip RRDUEERYR g REMLLZAL (VI):
in!') was cooled at 0C and net hanesul fonyl chloride (7.0
10 m, 90 nmol) was added.dropwi Sy Fihe resulting mxture
was stirred at OC for_1 hour.\l Th& RPPeaction mixture
was washed with a 1N eOus~ St o of “HC1 (150 nl) and
a saturated aqueous sol of | NaHC@® (150 ml). The
aqueous | ayers were exstTr Mtds DCM (2x100 ml). The
organic |ayers were conbi peds dfred (MySO4) and the

vol une of solvent was reduced to 40 nil by evaporation
under reduced pressure. A solid started to 15 precipitate
out and pentane was added to #Pnish the precipitation.

g?l;greﬁpki,q{z\,/‘@s, ﬁ4, |ﬁ5?Ré,dR7, \Q@,Sﬁe,q{w f{h, ﬁ@nka? R{ 20 n %ﬁddefhned in the

I ed under reduced pressure to give 15.7°g (98% of the
dethilel dasopoiumdweb tlee pelvisovihgahe eompéiRldCiceRding to6Ferinmula (V) is not

urj ty: 95.3%. L : 2.2.. 20 .
P ebbid ety oy Ry Sy 1 PO sl FRingeley
H) -yl sul fbnyOnet hyi |l -3- phenyl propyli -N hydroxyk
rmanmide O N OH O A solution of
In ¢ fretthey| esahodongt) the, iny@itien tpseyides d gainpotichaccosbg iy Formula (VI)

243 [) repared in anhydrous THF (20 nml) and
it bR P o Li VDS (1M in THE. 5.2 mi.

$-(2 4rdifdroeguinsl ez{ 18- gp Bayl ) ptar2-8l;m n. , di et hyl
chl orophosphatc (0.34 =
1-cyclopropyl-2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)ethanol;

1-(1,3-dihydro-2H-isoindol-2-ylsulfonyl)-4-phenylbutan-2-ol;

2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-(6-methoxypyridin-3-yl)ethanol;
2-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(4R)-2,2-dimethyl-1,3-
dioxolan-4-yl]ethanol.

In another embodiment, the invention provides a compound according to Formula (VIII):
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DD m, 2.37 mmol) was added. After 5 mn.,

3- phenyl pr opi onal dehyde (0.37 m, 2.84 mmol) was added
and the reaction mxture was stirred at roomtenperature
for 40 min. Then a 50% aqueous solution of NH2CH (2.1 m)
was added and the resulting bi phasic m xture was heated
at 60C for 2.5 hours. Brine (20 mM) was added and the

| ayers were separated. 5 The aqueous | ayer was extracted
with EtOAc (2x20 nil). The ggganit\l@Pers were conbined,
dried (MgS™) and the soI enty S)Q[ﬁrﬁwed under reduced
pressure to glveaye S N xtlure of formc acid
(7 mM) and acetic anhyd nf) %as stirred at 0C
for 30 min., then a sofut ke previous oil in
anhydrous THF (15 m) wasgadsigd fdnd the resulting m xture
was stirred at OC for 30 mn. The m xture was evapor at ed
under io reduced pressure. Th&llhesi due was taken up in

WER BT Rl FediBa for A5 o Kol G B fifhe acuaiea

@d:sbnpmtﬂ GRthWAS podis@nhaiphd EorfdANE abRdift: ko Bﬂﬁnﬂ@é‘l’lﬂl} ihéth

a saturated aqueous sol ution of NaHCO3

&ﬁ[?e@uﬂuqrapleqnyua”sowlr%btﬂé@m 1.8-denlse- 1 2Lsgmd?a4@) ™e 1,234
SO4 dth
Iﬁ n§ 2\/\!3%%5(8 yl%ﬁl Slﬂ Oqu d‘ﬁigr}(gis}{gur e) t gngl veea 15

yeI | ow oil. After purifi catl on by fl ash chromat ography on

silica gel (gradient cHex:EtOAc 4:1 to pure EtQAc)

% ﬁ&@@a g“ﬁﬁ“ééh% iﬂtvgfltl‘e;hpw@@ @R@n(f’@‘lﬂ‘il ?ccorﬁeg ¢ Fpgnula (VIII)
%érﬁ ed as a white powder (364 ng, 40%

yi eI .&ﬁ(ﬁ%écfo\{%taq {1121 n (purity: 100%. LC M5, WESI):

389, 4311h3?drﬁ§d>c)umc88172(2H)—31wkthn3dblmpﬁm -Fonemat i on of

bl o1t i BRSO M RSRRG  or e

(%i 3Q11l'figr0ﬁ}p1soﬁfd91-2 glsﬁﬁﬁn)tl} hlﬁeﬁ}qﬂiﬁl@m%ﬂé’as prepared

| owing procedure describ Exanple 1 step b), but
gi(é,ﬂtdﬂmsgirolsmm@lm ZilHéﬂtﬂutfpwlDde(ﬁen@bh@xwwedmmahytb@mne

e R C e R I T Re T PR TR

MioRbldh-4-yiRiGnofE.: 3.0 min (purity: 95.0%. LC M5,
MH(ESI): 385.3, MESI): 383.3. 56 Exanple 3: Formation
of N-{1-1(3, 4-di hydr oisoo

H{ea%?)hlﬁe? 'ﬁﬁ'n&)églﬂ%eéb?%% ifrlrlg?n]% a%rf)?é\gl}ié R?im[foung aagrgmg to Formula (IX):

R

R4 RS Re

(1X)
wherein R', R?, R>, R*, R®, R6, R’, RS, R%, R R'" R"™, R'" and n are defined in the detailed

description.
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The title conpound was prepared foll ow ng procedure
described in Exanple 1 step b), but 5 starting from
hexanal . After purification by ppecipitation in EtOAc,
the title compound (3) was obtained as a white powder
(546 ngy, 65%vyield). HPLC, Rt: 3.8 min (purity: 98.5%.
LG M5, WESI): 355.3, MESI): 353.3. Exanpl e 4:

Fqp rﬁaﬁﬁtﬂ&i Ohibdk; M:‘GXI%% BRENBRY prodides atcdhgdidl according to Formula (1X)
oi soqui nol 1 n-2 Fﬁ-yl

i melﬂbtbdﬁyoh)&btﬁqlldwihg g;mlupoxyf ormam de (4) The title

B YR RUER P prga b Sufieer oo 10
CMCRRIpARAMNOCEI408K E?Jlr@féhb{ﬁﬁoluﬁb( e}? -AslfdnyDathh@helikime;

precipitation in OAc ent ane the title conpound

( 4)(1 dihgdoad hréspingdol-3- mlfogybrmlmnykbym Zrgne someyi el d) .

s 7 i int 8l o psielinghfi o unone oxime

6 (73d1141eﬁ|1b -‘3r40d1ﬁ53@1b1$bqhﬁihbllih-Z(ler)yl)shH‘Uh)ﬂ]lm5{448)12 1-Qirhdthe-1,3-
nv ['].-N-hydroxyformam de (5) 20The title conpound
Xﬁnl@péb’ﬂéthﬂ@ﬂﬂemm@ procedure described in Exanple |
step b), but starting from 2-thi ophenecar boxal dehyde.
After purilication by flash chromat ography on silica gel
( ghadéanmpountie xaf BnOésetiof: haveo bedrD Aainedl cddcondxei e atandards used in the

ST TAGDAER For G dised dhains Peviigh Eéro/a“r@.‘?e%ibmabs (7.00
Hlﬁegasgt 3.3 min (purity: 98.6%. LCYI\/S M+( ESD: 367.

M ESI):” 365. 2. Exanpl e 6: Formation of N-fl-f( 1, 3- d
i hyd r o-2Hisoi ndol-2-ylsul fonyl)nmethyll-3- 5 phenyl pr

[1-N-h f d 6) . St t f .
Ok Db o P e b3 B ik EEEBA 248 graptviis of
vagtoRheRae eflsdr@rs OMMiehRitese diseesle aeurbfg@nératitx ARh&s] cancer and
step a), but 10starting fromi soi ndoline. The title

obignantywaleraist anidndarmatolegie dispasssietabylic gigorgersy gogpiratory diseases,

gé %Egl 1;:’_1|€ é%ﬁ&dlng r&u]ﬂpe(&yerrb&é' ar&gq{g@ thebffalpd arthritis, osteoarthritis,

Steﬁj@h)ré'e@da”rahﬂoﬁﬁ(ﬂb&r{l&rvb(pilhﬁoniirmlﬁemzH—| soi ndol - 2-yl sul fo
nybmet hyl | -3- phenyl propyl] - N hydroxyl bri nam de

In another embodiment, the compounds of the invention can be used in the treatment of
autoimmune diseases, especially demyelinating diseases such as multiple sclerosis, alone or
in combination with a co-agent useful in the treatment of autoimmune diseases, wherein the
co-agent is for example selected from the following compounds:

(a) Interferons, e. g. pegylated or non-pegylated interferons, e. g. administered by sub-

cutaneous, intramuscular or oral routes, preferably interferon beta;
(b) Glatiramer, e. g. in the acetate form;
(¢) Immunosuppressants with optionally antiproliferative/antineoplastic activity, e. g.

mitoxantrone, methotrexate, azathioprine, cyclophosphamide, or steroids, e. g.
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15

O ,SN\r, OHThe title conpound was prepared follow ng
procedure described in Exanple 1 step b), but starting

from 2- (net hyl sul fonyl )i soi ndoline. After purification by
precipitation in EtOAc, the title conpound (6) was

obtai ned as a white powder (448 ng, 47%yield). HPLC, Rt:

3.7 min (purity: 100% . LC M, ESI): 375.3, MESI):

373.3. Exanple 7: Formation of ) )

N- 1- 2 nfeghvpiginigelons. Perfinivess phdexamafhagene, pr gerpid-serqtipgagends, e. g.
nyl) ethygr oxyformanide (7) 58 0 N 8," ."" OH 0 The

titl e conpound was prepared foll ow ng procedure descri bed

i n (Exaeheside ddagpindsp intibitorsteapt Clagdribinom
3-thi ophenecar boxal dehyde. After purificati on by fl as

chri®hdribierpiy i M- l.eéﬁrewn PoRHesarR's ehx et & ant%g?msts of
pure f a a c/ X
Phe t 1T & A8t ar (S aRAEE a0 @m § & natalizumab
powdeANIZHRIENOR9% yi el d) . HPLC Rt: 3.2 min (purity:
95.4% . LCO Ms, MH(ES1): 367.2, MESL): 365.2. Exanple 8:
Formati on of N-{1-1(3,4-dihydr oisou nin

2 t - D r . .
5 ﬂltl%:_r g(éll' en¥d %H{;l{ N I\Ié_(ﬂltllm%?%ll)l(e{}?rgr n%lm sg e(ﬁl( é)!lrt%u’fﬁg %P odel{lr.lyehnatmg
tfisdeesThxehtas tﬂudaupiemq:lemmd) araslegribpabedwf ol | owi ng procedure
described in Exanple 1 step b), but starting from
2-met hyl - 2- or phol i nopropanal . After purification by
thﬁ{?th&' aﬁlﬁtlhﬁﬂnhﬁto% Q8% i T&iffunbhd CORRR ms&@ed\aﬁfwo 02080897
obtai ned as a white powder (294 rTg, 30% vyield). HPLC, Rt:
2.1 mn (purity: 99.9%. LC M5, O 412. 4, MESl)
410. 3. Exanple 9: Formation of N-12 (3, 4-dih ydroisou u
nolin-2(1H) -yl sul fon y1)- N
m di n5-yl ethyll- N hydlr:oxy

Still a further anti-inflammatory agent is Fingolimod which is described in EP-627406, WO
2004/028521 and WO 2004/089341.

HO OH
H17CB

Still a further anti-inflammatory agent is Laquinimod which is described in WO 99/55678.

L
Cl OH \©

Still a further anti-inflammatory agent is Tensirolimus which is described in WO 0228866.
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0 The title conpound was prepared follow ng procedure
described in Exanple 1 step b), but 20starting from

5- pyri m di necar boxal dehyde. After purification by

preci pitation in Et0OAc/cHex, followed by
recrystallization fromi PrOH, e title conpound (9) was
59 obtained as a yell ow powder (68 ng, 8%yield). HPLC,
Ri: 2.4 min (purity: 90.5%. LG M, M H(ESI) 363. 2,
MESI): 361.1. Exanpl e 10: Fors “of

N42- (3, 4-di hydr oi soqui nolin-2(1 fl sul fonyl)-1-pyridins3
-yl ethyl | - N-hydr oxyf or mam de «{ The title conpound
was prepared follow ng progedu ‘@scribed in Exanple 1
step b), but starting frofi py¥ | di necar boxal dehyde. A
fter purification by presihpitagPon in EtOAc/ pentane, the
title compound (10) was\g i pe
(153 ny, 1018%yield).(HREC, Rt1_ L 9 min (purity: 91.69%.
LG/ M5, Iv1+(ESI): 362.3 . ]1360. 3. Exanple 11:
Formati on of N-1-2-(3, 4°fi fydr 9 3
ui nolin-2(1H) -yl sul fon ]
y1) - 1- pyri di n3-yl et hyl | - N- hydefoxyf or mam de, hydrochl ori de
salt (11) O ,NN-.%HC 0 OHO 15An excess of a

Soll atfurdirer antiHFlanfmMNoirynagentis i abpartiehe waschasl dedribed m WO 9848802.
solution of N-[2-(3,4

o),

Still a further anti-inflammatory agent is Deskar Pirfenidone which is described in WO
03/068230.

Still a further anti-inflammatory agent is the below benzothiazole derivative which is described

in WO 01/47920.

J N
O =
S CN
Still a further anti-inflammatory agent is the below hydroxamic acid derivative which is

described in WO 03070711.
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di hydr oi soqui nol i n-2(1H) -yl sul fonyl) - 1-pyridin-3-yl et hyl |
- N- hydr oxyfortnam de (55 ng, 80%purity) in 1,4-di oxanc.
A solid precipitated out. The supernatant was retnoyed by
decantation, then the solid was washed by decantation
with Et20 (2x) and dried under,yeduced pressure to give
the title conpound (11) as an off whi te powder (25 ng,
40% 20yield). HPLC, Rt: 1.9 mn (purity: 83.0%. LC M5,
M+(ESL1): 362.3, MES1l): 360. 3. Exanpl e 12: Formation
of N-(1- 1l1( 6,7-dinmeth oxy-3 4-Hi hydr

oi soqui nolin-2(1H) -yl) h y11-3-p henyl pr

opyl) - N-hydr oxyfor m anide| (12) a) Formation of
6, 7- di met hoxy- 2- (et hyl subli HdH 2, §, 4-t et rahydr oi soqui n
otine 0 "S NO The title conpound wa epared foll ow ng

procedure described in Exanple 1 ste , but starting
from 6, 7-di net hoxy- 1, 2, 3, 4-t etrahydr oi soqui nol i ne

Byl n digtthen mhiglen Zandmatosy atdi 5iINDhNB8EhwhichlieddscobedDh BAO-ZE043965.
title conpound was optained as a pale yell ow powder (930
nig, 79%yield). HPLC, 3 mn (pu[)l ty: 99.29%.

LG/ MS, MH(ESI): 272.2. ¥0&tep—).) Fo ion of IV-(1
41(6, 7-di met hoxy- 3, 4-di hy O SOqURNO -2(111)-yGCstiliony
| met hyll- 3-phenyl propyl) - N-hy m de The title
conpound was prepared foll ow n dure described in
Exanple 1 step b), but 15 starti ng from

Still adumisr Aovyn Panjrimbhydgeul f@TYH323bylciBisdick@ibied iy WOI0967B0.
noline. After purification by pre%' pitat] on in

Et OAc/ pentane, the title conpound %! obt ai ned as a
white powder (366 ng, 44%yi Rt: 3.4 mn
(purity: 99.7%. LO M, M( 449. 4, MESI): 447.4.
20Exanpl e 13: For mati onQof -(3,4-di hydr oisoo u in

ol i n-2( 1I—D-y|su|fw’q -Om eth oxyp yridin

-3-yl)ethyl|-Nhydr formlamide (I 3) 61 The title

conmpound was prepared follow ng procedure described in

Exarrple 1 step b) utOstarting from

Sﬁ e h 3o RS ISR %91 1as|Sd Xs%ﬁm Ah1 fl?srd S(l:’lrril%efdl'c%b%q/45698.
PI Hrorra [ 0 ra@h on'silica ge f

cHex EtOAc 4:1 to EtOAc), foI I ovved bychil preC| pitation in

Et OAci pentane, the title conp {14) was obtained as an

orange powder 5(135 ng, 15% . HPLC, Rt: 2.8 mm

(purity: 98.49%. LC/I\/B% Sl ;: 392 4, 1\4- (EST):

390. 3. Exanpl e 14: For map{ ofl o0

N-{2- 116, 7-di met hoxy- 3, 4- dj fsoqui nolin-2(1H)-yl)

sul fony11-14(4S9) - 2, 2- di net- 2 3-di oxol an-4-yl |l et hyl | -

hydr oxyfor mam de (14)

Still a further anti-inflammatory agent is Fampridine which is described in US-5540938.
N
| AN
=

NH

2
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The title conpound was prepared foll ow ng procedure

described in Exanple 1 step b), but starting from

6, 7- di met hoxy- 2- (et hyl sul fonyl) -1, 2, 3, 4-t et rahydr oi soqui

nol i ne and 2, 3-0- isopropylidene-Dglyceral dehyde. After
purification by crystallizatiop at -20C i n Et OAc/ pent ane,

the title conpound (14) was obtained as a white powder
&117 18% 15yield). HPLC, Rt: 2.6 min (purity: 97.3%.
dsha@ EHing tadls gresopt Ege)ltlomalgo gomprise]its RIS it geometncal

l: 8{11[3'? 4{9 gPtEJale" 8%%%%’?1%% n@ﬂ%%s_? 9,1]a§t@reio¥no %‘{dﬁ{%rafemate forms, as

)vemahphhrrﬁmyémfcﬁlﬂiﬁhcdﬁptﬁﬁlﬁ)sam Betto[.1 OH O The title corrpound
was prepared foll ow ng procedure described in Exanple 1
step b), but startingfrom

?hﬁ? LR 9’%&&1% (iTEs By Al e %loxafog ﬂn g B é\reﬁ)%ﬂaﬁ&gr&h&l@}q Yailable

ol ine and cyc pent anecar I er
garting| matdriats hlymgr thet &blldwing | gamerah lﬁb(hédd padt arecdurbe [t6®ill be

%@rlecg c;é’ e(rlszwzcag %bﬁparl%tgﬁgq ? %{paeg\élﬁ%ggf g{r@jter ( érOO reaction
??I%%a)turg?( am% I%lgsSl of réhdntéd solventEX@EP! e 18ivelk0 BfH%F | QBerimental

oerRlHidns gham d]@g_ bg uyetd;lmwsg pjtieywike sthseg) Opfium reaction conditions may vary

Pk TR Rt oSS E o et b sull Oy oap BE Bffuined by the

paset ikl infhExamping rdutsicamptib@satioutprédeanteb.ng from
2- (et hyl sul fonyl )i soi ndol i ne and
2,3-0-isopropylidene-D-gl yceral dehyde. 10 After

ﬁH{ }rlf M@Q%eﬂrhsg}ﬁeﬁﬁ%/c%{lﬂéah g@éa{:(ﬁﬂ%dtﬁ]ldggp fie/ e}%}’@&&l\/\ﬁ%’eﬂ[ﬁ%are typically

ddiPrnistddB. Gn Ric f@rmdl off @ pparhiatyiiticaB. c@%posmﬁ‘il MB]enblg ( ﬁﬁiﬁnaceutwal
371.1, M (ESI).:. 369. 1. I%X nple 17: Formation of J\I—
?qg{l]g)sythg]is (FRERERYPE 3 %’I’?RWSI" d %Baﬁmil%ﬁ%a? arir}qfeutwa y acceptable

%.%}7{)@[8’3 1{|{|8{i36r'e§abf&ﬁil&1e?ef&fe*% bt X&thn]l\l’d{ys‘%p@ sy frer r&%ﬁi fSention. A

person skilled in the art is aware of a whole variety of such carrier, diluent or excipient

compounds suitable to formulate a pharmaceutical composition.

The compounds of the invention, together with a conventionally employed adjuvant, car-
rier, diluent or excipient may be placed into the form of pharmaceutical compositions and
unit dosages thereof, and in such form may be employed as solids, such as tablets or filled
capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled
with the same, all for oral use, or in the form of sterile injectable solutions for parenteral
(including subcutaneous use). Such pharmaceutical compositions and unit dosage forms
thereof may comprise ingredients in conventional proportions, with or without additional
active compounds or principles, and such unit dosage forms may contain any suitable
effective amount of the active ingredient commensurate with the intended daily dosage

range to be employed.
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, S0 OHO The title conpound was prepared foll ow ng

procedure described in Exanple 1 step 19, but starting

from

6, 7- di met hoxy- 2- (et hyl sul fonyl) -1, 2, 3, 4-t et rahydr oi soqu
noline and 2- 20 ethylbutyraldgpyde The addition of

hydr oxyl am ne required 48 hrs and the use of 30

equi val ents. After purification by crystallization in
Bhomerautiesl compesitions eoteirpeinepipopnd wa ghis v antiadcaadegprepared in a

Bl PSRt 2 By i R Bt gl CAGLAYE compouna

G)éﬂdfmﬂlﬁ tﬂ&onﬁﬂfuﬁﬂi bﬂhls(lflvéﬂﬂo{l hre MhBhisRrdt idian@iatmaceutically effective

1-1, 3-di oxol an -4-01-24( 6-isaopr op Yyl 3,4-di hydr oisoq
ﬁm&l The emEymn) nytlhj’ §empewg74 Pcte%lﬁwdnimmqs%w%mﬁeﬂﬂm@nﬂf‘d@’mmed
a |
R P meRnn B Bk B refevant cirgusignees, jncluding the canditiop to be

treatedribe ehoskni mofr ofp ydminestas balethy cmtl(aﬁ SogpoliB aalmnhs)tera@,dthe age,
pacet al deh di. net.hyl acetal .(28.9.q9, .275 mmol,) in
R e Aga g o e R Tehe g i Budif o W iRy b aymgoms. and

watige for 13 hours. The sol vent was renpved under vacuum

to afford the titled conpound as viscous oil (36 g, 83%.
TLGC Chlorolom [/ methanol: (95/5): Rf = 0.75. 1HNWR

i‘ cp 400 l)c(?)mpo&l%%gg %tl C;I){%%:szlt 1?1!?6 lgn(Cﬁﬁ b 8% 111}st%%|&|(b§'_a[ variety
51) rou&asaﬁclﬁdﬂfﬂg o%al; redta® ﬁrﬁ)sdd?ﬁfaﬁ%hb@ﬂar&f)us intravenous, intramuscular and
|sopr Ilsqu|noI|ne

Nhla{laﬁa -sHsr 6pRPRens| forearaly pémenstption diapeteko the foranf iule liquid

;E(ggtgor{?)or \Q?s%fﬁ%%%g PEO Q%E éwéi%rg?%?ee Ee](;r ! oéﬁgf ﬁ%évl& tfe %ﬁrﬁegosnwns are

piexdrieeinnast ddshgd ﬁﬂmatto ﬁ‘atuﬂstaﬁe%plﬁa&t dosigf iFhe atohi ‘tumlrd%sé@: forms”
m n and cool ed to RT. The xture was basi d W th an
edere SuBhytally idsierels UNAOMHMIRRK asHEtBRotRsage %‘38?1? e eds and other

B g A Sl 15, SO AG, GLAR 6 LS B0
pesiciu eha/\/alss1malr tlferaqxdumy efffeals hincimsoerati@gvafhy entable pbamaceutical
%Em}ge 9&% 5%8 ﬁc@sagﬁ [ iﬁeﬁl i orlgl]e h]%F{l}l:e{;iSluE%]t %ﬁpr@ﬁgsngr syringes
69 ey 9%51}1 cd?ﬂpons,)glo'% orlﬂrll% %té %élges %QQN%'Zﬁkeeml tl?ef(3 cd$ "bf solid

@Ii)mp<81tlmlS( l.IHSUQil) Compflsglqnﬂ—ﬁhesdeﬂvaaﬁe ébe cl;I)VCFItwliraQ u@WUUf a minor
iSO &%ISO i.nol |n drochlor
[

%)Iﬂ;?(;( @locﬁl 3801}1 30 g t% I%y?li‘l Mot §'8 ¢ (zr prg ﬁ Jil aboutq to about

m%tbwm@hﬂ) it dembrhder ls@ﬂg lvﬁh(ﬁ@atehféleawr@aﬁﬁa@s gid provesing aids
hydro%enated under a pressure of 5Kg of hydrogen for 3
help&il Torfarming the desired dosing form.

Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous
vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like.
Solid forms may include, for example, any of the following ingredients, or compounds of a
similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an
excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or

corn starch; a lubricant such as magnesium stearate; a glidant such as colloidal silicon dio-
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5 catalyst was filtered and the filtrate was evaporated

under reduced pressure. The residue was suspended in a
solution of HCO (4Min dioxane, 50 nil) and evaporated

under reduced pressure to afford the titled conpound as a
solid (2.0 g, 959 . This step ¥ps repeated twice to

ensure the conpl ete exchange o acetate salt with M

TLC Chloroform/ methanol: (9 /1): = 0.15. MP:

1198; 24sWOB@Ing agent KR 45 ONEOS6! saslzd@mz yr & flavargng apant gich as pepper-

%)“ﬁ (’%’g'?aﬁ te, gﬁgrz“}éezghv(’é‘% ,3| 3)7 (S.H31m(2H, é?.(g)l.l

Step d) For mati on of
6-1 sqpropyl- 2- (et hyl sul fony0-1, 2, 3, 4-t et rahydr 0i soqui no
[nigetablerpampgsitiqns irally Rassdpmep Anisefabls stcai prding o PaeRphate-buf-

ﬁe?éd‘: ShiRd o frbtl@fa{fﬁ’ééf?abie %tcuﬁf% d@)kno@ﬁt 151 eShar %yngo(;v'éoﬁﬁ‘entloned the

6- 1 sopropy tetra r ol soqui noli ne drochl ori de
arifbnomédeaddrititoral ofe@ormaihe(ib iof shEAomphativns lie typqu@umj minor

(\ﬁ(?rgpq%%h? I( ed I{%Br raagglh@!gtb%}}%oe\%? 6%{(% Eé“?))‘t%/ yg;g@ w1tll_1| the rtgpgﬁder being
ik ifeéHRkE 'cQﬁHemed We1ikd1- 1(4S _

) -2, 2 di t net hyl -1, 3-di oxol an-4-yl 1-2-1(6-isopropyl -3, 4-
20d|hydr0|squ|noI|n 2(1FD yl)sulfonytlethylI-N—hydrox)fo

EHH%%]‘(ﬁ gesglé‘g‘g ‘%)Ilgtg(l)l}eeﬁ S qg' \%@rg{np { erg? ' gﬁ]{ectgjplgrcionﬁ) sitions are

representatwe Further mater1als as well as processing techniques and the like are
6 i sopropyl - génethylsullonyl) 1,2,3,4- tetraﬁydr0|so ui no
Bat raut am at 3- Rﬁ@m@w|Phq€n@ce@tlg¢ly€@ereﬂe&e2@d@ itjgp 000, Marck

pﬁ%lisﬁin%gfd(x%%ngyEfsﬁ%‘g?al i gisaogrhi i ﬁ&é\gyb mﬂatetér}fslze%lélblbﬁé’eference.

419% . HPLC, Rt: 3.6 min (purity: 598.4% . LC MS, M+(ESI):

7.4, MESI): 425. Exanp 9: Formation of
Rﬁqzormerwgﬁ|0<§rt8183nﬂerksﬂlowapcﬁ18§>o Admimisicrod jippuspined, releasy fqrms or

%2?14 Slisfaér’leéi_ %ﬁlease druf dehve&y S%Stfng% 12&1 deSfréqthon] ?f repﬁ yserrltgt)g/e gl#stamed

redevisel enatgrh®) canmlﬁt bpfandho rtlmatrlcouponited mater1als in Remington’s Pharma-
NI 2- (A< chl orophenyl ) et hyl i met hanesul f bnam de A
G685 BEF5F5- 4- chl or ophenet hyl anine (5.0 g, 32 mol ) and

Q&ﬁﬁeﬁ@opcdﬂl%oﬁfdsmé inlvBn @6H1ydrous DCM (100 nil) was
cooled a anesultTonyl chloride (2.75 nil, 35
ni naol ) was added drODMASC The resultlng m xture was

irre t. -5C for ho react i mxture .
The RS Bt FerRio b 5othas Al FamBo pR e BBl avaiavte
anding SakHiltBdsaathe ayathsd %ptﬁﬁblﬁﬁ NSOGB h( 6&&161‘!3;?1ha'£&1 @nd solid-

aqueous | ayers were extracted with DCM (100 ml
phaga shemisy eradosds: Exapiss ﬁéﬁvnﬂ&ﬁtw@rﬂwgs@r)th%wdl bdescribed.

sol vent was renoved under reduced pressure to give 7.4 g
(98% of the title conpound as a pal e yell ow powder.

H?L(ﬁlue_ﬁﬁs) &r 6(houn), Gplgrarhy :L Slﬁteil)"/@mg L INBraniWi (MBS ) (M @@Herdz), min.
mIobr ol s i T 7515, 5 MR U gsb (86l o Greling
Foint), eq (equivalent), m1 (milliliter), pl (Imcrohter), pet. ether (petrol ether), Ac (acetyl),
ACN (acetonitrile), Bu (butyl), cHex (cyclohexane), DCM (dichloromethane), DIEA
(diisopropylethylamine), DMF (dimethylformamide), DMSO (dimethylsulfoxide), ESI
(electro-spray ionization), Et (ethyl), HPLC (high performance liquid chromatography),
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A solution N-[2-(4-chlorophenypethylinmethanesul | onam de

(6.9 g, 29.5 mmmol ) and trioxane (2.65 g, 29.5 nmmol) was
prepared i n anhydrous DCM (150 nl), then boron

trifluoride diethyl ether conplex (12.7 m, 102.73 mol)

was added dropwi se. The resultjng mxture was stirred at
roomtenperature for 20 m nutes, then washed with water

66 (150 m) and a saturated aqueous sol ution of NaHCO3 )
Prsesopropy DTHe Gelabdds (ligyé chropategrentyn.dePad(lifhivm dycppropplemide),

.QF i - . . . mhi he j.e )

ML R SRR BB R MRS Be B a5 S Bty
METBE y(@&lettol taobug] efhize), NNIRA(nvalgatt alsginetigprevdriancd)CRIV {fvalyl), Pfp
m, partially soluble), then Et30 (50 ml) and pentane &50 .
fepialigerophenyalidel. (rame (FEBURYUTAg Rir @erpidnatimchakEA (tricthylamine),

. . t ) : .
ir#gn&écﬁﬁgg ung‘??meé(jﬁgfgﬁ%gg%ure g%&{d%v%@g@(l)t g (lgtg% or
the title conmpound as a white powder. HPLC, Rt: 3.1 mn
g{i)uzi tg/: 1009% . LG/ MS, MH(ES1l): 246.1. Step c) Formation
nineiti approacries:
N-{2f (7-chl or o- 3, 4- di hydr oi soqui nol i n-2(1H) -yl )sul fonyl] -
1- 1( 4S) -
Gerergilyyeompounds3efdF oxwoila ) mayl beobiginkd Ry Hpundatiakhpfragpapound of

00 ,\ N., S 3ALS0LUtje0n7088 L9 L10 il pl12 pl3 pld
Bordb ) Fheit Ryt oy oyl o R 5% 8 gt Ranghir st Roj g m are
€cfintdQs BBove( SBHen@Dbglowas prepared in anhydrous THF (6
m ) and cooled at -78C. D ethyl chlorophosphatc (0.13 m,
Geogahpigtgcoliabor snele @ Wraplatise arg giveaviedpwyn dhe ekamplen Bie use of

fm?‘glélaﬁg@?gﬁr}t?:(tﬂ) ZF—!F ge% '_kglpwn'fr(;]m %hgggogkllledpifnttﬁé ailtp wWhdRin 261 is a

utiton’ o
leavipp apyilp desheaddD-@HY c@Aal dehy deOCHIONMgOCH,OFy)M¥0IPh dnd -OPfp. For
anhydrous THF (1 m ) was added. The reacti on m xture was i
Sfannled ffsmy 2 paIL 1RRY RS 0biRiRed b&ﬁeqca%q%?@f?ﬁ% CYs é01¥¥ac§‘|nd acetic
g&gra'}ige Then a 50% aqueous sol ution of N1-120H (2.1 m)

was added and the resulting biphasic mxture was heated
Sthe®XCl f or 15 hours. The reaction m xture was washed with
brine (5 20 nil) %Qd the | ayers were separated. The

or gani ¢ | ayeis

was dyi'ed, (MySO4) and the sel epbo iz
SO iessure to give, a yel Mow o R14

renovegb U P
resi due. €o ft_f or moeiaieg gerf 2. 4 ndNackt ilc
anhydr | de 1), wasostirred at OC f LA, enH a

solution of tf 6F1arevi ous oil ijn anhyd?sous THA'( ) was
added and the resul ti ng mi xtoff ewas stirréY af® 0C for 5

nun, then at @I for 90 mn. T m xture was gyaporated

under reduced 25 Eressure. The residue was taken up with
Neoefe(red spthitiapathwenfadhaprapaatipoof @onipeundhé Fainxala(d) consists

evapor at ed, under. redyced pressure.to gi a, vel | .ow.
BRs R BSE R s SHHES SoRbaRRI bR D fndrein QU R R
ragtfed’ vRY, IR aR YaRll ®'e R 'dakea use S0ddfinc@nbefe, NalicE@biSsolboht such
mLi:. The organic |ayer was dried (Na2SO4) and the solyvent
e SHF agemperaes betegere 8- prd $8QCe(Scherye dbetaye. drhggdk = is an atom

CBurifi . . : ; :
GO,  EUEbLRIURM A (R SAEDLERHEAR TR gy gy
aaiativhiot Eopovd €V) ahlPh@ulfaia'éTi;:le bﬁ T?)ﬂmﬁlﬁ grv‘g( Whefleﬂl. 1%@1{2, R’, R', R,
L Me(ERl )i 419.3, M (ESI): . 3. anmpl e :
Bfg)er‘r'\leséﬁ( Bfﬁla (’RﬁR?l?{”@,n(?é‘raiaﬁé?flip%i 0%-4- di mdr oi soq u
inolin-2( 1H)- yl)sulfon yllnmeth yl 1-2,2-dinmeth ylpr op

y1) - N- hydr oxyform am i de (20)
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The title conpound was prepared holl ow ng procedure

described in Exanple | step b), but 10 starting from

6, 7- di met hoxy- 2- (et hyl sul

honyl) -1, 2, 3, 4-t et rahydr oi soqui nol i ne and

trimethyl acetal dehyde. After pprification by

crystallization in EtOAc/pentane, the title conpound (20)

was obtained as a white powder (175 ngl 24% . HPLC,

Preferpadneqngiiians yavadee gwg depratonasionn( £silenannde af Fm@@,l(}V) with a

l’)‘;gsg %chl%%%mpgbéé)ﬁng :BH‘EE (f%jsx%(} Pg tl#eteréngt (%Nivﬁh a chlorophosphate,

ixchyaﬁ dﬁﬁﬂ'ﬂqﬂl(ﬁbbbdsbhd‘tb hatdl a aeayonk/] harivatoe ((QII()mﬁllzCl(V$,, Such as 3-
[1OH 0 The title conpound was_prepared follow ng

Bh%laﬁaenlenadé@cfﬂ?ﬁaa Spatis sahpee, spoh ag & H%c) but

startingfronv-chl oro-2-(nethylsul fonyl)-1, 2,3, 4-tetrahydr

oi soqui nol i neand 20 cycl opent anecar boxal dehyde. A lier

Pairainiid Zati on by crystallization in EtOAc/pentane, the

title con‘poHnd £21) was obt ai ned aF? a white powder (270

g, B4%9 pobPlig, “Rt: 3.6 mifn { punj t 93, 6% LRQRJ,\/@,OOR“ R12

ME( ESL) 38 'n M ( ESE).; .

on YofoN- Ap=r2- 1(

R13
R14

For rratl on’ of o7 Ris
2-[ (7-cHlYor o- 3, 4- &V hydr oi soqui¥®l i n-2( 1H) - yOsul fonyP] - 1- |
(2R)- tetrahydro furan-2-yl ]Jeth an one A solution or

7-chl oro-2-(nethyl sullonyl)-1, 2, 3, 4-tetrahydroi soqui nolin
altehdlvapathdays Mmok)pragsatirep@t@tpdundagthyetiils (IT) atdFddsbribed in
nm) and cooled at -78C. Then a solution of LiHVDS (1Min
Feiemes Belay, 4.8 nmol ) was added dropwisc. After 25 nin.

a 1M sol ution of nethyl

(2R) - t et rahydr of ur an- 2- carboxylate (300 ng, 2.3 mmol) in
Anﬂix;sdalﬂamatiﬁrld@aﬂamyadnieidts iithiee feemuation nfjanraikcbbsleofVi@smula (VI) by the
stirred at -78C for hours, then at RT for 15 hour The
Feasiin BRI a%reowéléieﬁs%ﬁvgoof wr@ulan{Vaaae&%l BTN b Fgpmila (1V)
WdrelmPRTRP, RNG1R° QXTI RAGEERP W't 'RlEtR'—’l@ K30 7l ) areTaﬁQleﬁned above,
organi ¢ | ayers were conbi ned, washed wth water (10 nl)

vimdtr hapinecopdidions, )suclu her.iHMIS, My 50dblanel veiesusblag eiifls Then, the

d t |1
gy TR Ela AT i BRSPS R oo o R gl wé'%wl R,
RO Wi we, Rher iR | @®, QI?"R@U rd' a8° ar Whihtl @ peWIREfA&REIVE .and R is an
69% HPLC, Rt: 3.4 min (purlty 97.0% . LC M5, Mr(ESI):

aom Qf hygkrmll) by 342311glmq§g)ngp@(ﬁ10@)m rbe peesense qgfnot of a reactive such as

%&T ?&1(‘1051?: TF 04 fvsg hpéﬂ (Ngﬂhg‘?tqyli %!hltll e %ﬁtﬂ Xla) ﬁ:&ge }f\il'lDilé'A)z Then,
compound of Formula (IIT) can be transformed into a compound of Formula (II) as

described above.

As an alternative pathway, the alcohol of Formula (VI) can be transformed into a
compound of Formula (IT) wherein R', R% R?, R*, R°, R, R7, R®, R’ R’ R"!, R"?, R", R

and n are as defined above by transformation of the hydroxyl moiety into a leaving group,
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Asol utionof 2-[ (7-chl oro- 3, 4-di hydr oi soqui nol i n-2(11-1)-ye

sul fonyl]-1-[(2R)- 20 tetrahydrofuran-2-yl]ethanone (520

ng, 1.51 nmol) was prepared in a m xture of THF/ MeOH

(ratio 1/5, 10 m), then NaBH4 (86 ny, 2.27 nmmol) was

added portionw se. The resultipg mxture was stirred at

RT for 1 hour. The reaction m Xture was concentrated

under reduced pressure, then diluted with EtOAc (50 m)

sl anaghestll o & fosy moiclygrdlotvsd Syl digplasament ydry deaxygmingfpa suitable
was extracted with Et OAc (3x). The organic

§§%$R§%?§%§§?e conbi ned, washed with water and brine,

dried (MgSO4) and the solvent was 69 renoved under

reduced pressure to give the title conpound as a whit

AN 1O forsfé}%pr loprpftq?@lme&ds o Eynila H&Jmay Start with the

fe%lfl\%? bf E%& f%{a"iﬁgg g)@zFolﬂg Olg)lrlra NebRSHatel as2desBiBed above,

Withhinaser 2f E{)ﬁnﬂl@ IR I\Adtertaﬂnydllscafﬁli CaaLk’;?l- gt CyChylcloalkyl or a benzyl

AEBRLOR RS Fy Shodi 6 B8 Aok il (i pvherein R, B2, R, R,

RA-RX( R F)RY IRPspl°, RONKF] R {Ha2Rire as deﬁned above (Scheme 3 below). Then, a
tetra dr of ur an- 2- yI]ethanoI (420 ng, 1.21 mmol) and

Retond\of{ Browutey( V1) @&yﬂwﬁranﬁfqrmeénhwqmmﬁ QZﬁ(an@Elarfo) wherein R', R?,

R Kok Bad aBadd uRoph o8 “Hikn B bt it P aggon wit

By drbk@bimale. Pfevidus dximit rbf F&Jﬂara @x) Riayf B¢ trdbsfb@rddSin 4 B6mpound of
reaction mxture was poured into a IN aqueous sol ution of

Fomuya dle Ry ke pedofp tshiterlo seducing) agerh A lisrpaively. pdipéqng of Formula
N8 PR, B ol Bt MOt BBMBER BT R VBT R R R R,

RS RnROY, a%bekliaslé RrY ahé@ﬂarﬁgs daﬁlﬁmlt atoat by efle uddRIfG suRiable reducing

g%ﬁzlﬁgjfn (1%33? 'bts Plp@fym%ﬁm aégrrggan@ggs') 5@ éaisﬂtrﬁsqi F"?’PVZ’(

1H) - Asul fbnyl | -Nhydroxy-1 - | (2R)- tetrahydrolltran 2-yl
| ethantnnine and ( S)-2-1(7-chloro-3, 4-
Schypar i soqui nolin -2(1H)-yGsul fonyl - N hydroxy-1

-1(2R) - tetrahydrofltran 2- 20 yl ethanam ne Cl

R11 Ri2 R1 Rg R1oo\

R14 R2 S
R2 -
N’ N OR o

o o
)\ R3 "\ Rs
R3 n R8 o R14

fa RS Re N7

R1 Rg R100

Ra RS Re N7
(VI )

(VI Ri1a
Reduction l O)\RB
NH,OH V)

R11 R12

R11 Ri2 R1 R9 R10
R1 R9 R100 O\\ R13
o \\S R14 R2 - R14
N
E-Y |
o]

N O oH R
Elimination
. AN OH R3 "\ R \R12=H
R7 R4 RS Rs
R4 R5 Re R11

X v R VRN NS
0 ) R2 %
Transformation of OH N7 N
into aleaving group, O Ru
Reduction '\ then NH,OH addition R3 “\re
Ra RS e 77
i)

R11
R1 R9 R100Q,
A R13 /
R2 /S\\ R14 NH,OH
N
O HN

R3 "\ Rs
fa RS Re N7

(i
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Asol utionof 7-chl oro-2-({2-[ (2R) -t etrahydrof uran-2-yl]viny
I sul fonyl)-1,2,3,4- tetrahydroi soquinoline (400 ng, 1.22
nmmol ) was prepared in THF (6 nl) and a 50% aqueous
solution of NH2OH (1.1 nl, 18.3 nunol)) was added. The
resulting biphasic 70 m xture was heated at 60C for 6
hours. The sol vent was evaporated and the residue wa

bxermediaess ol Formmio YY) arp @rmagfahbjc reagjien qﬁascqnp%md(q&g&myﬂa X)
e Spb dpu e r

0G0, 3P Yo e armNach et FOUCRARUSRHEE: Ly s s

clilosdd o€ & ofrairde (X&) Wrﬁﬁ/lﬁShnﬁlRleJ\m defieedsepab@iei @ncoallitions well

bot h di astereqi soners (1R 2R) and_ (1S,2R). 5The. expected

ko y thesnelillcdhdn dbs artneheme th évewm)oﬁnpam%qve( paifyway for the
érgéfﬁrauw hﬁco%ounas éf ??)ﬂﬁnﬁz??r\i’)tc}ﬁuld%garfl\@th NG ng‘é&ﬁ%& amines of

ecte i'soner was obt ai ne
Fomarla gXoll l.w:her@ﬁCR RRLK, B :R*2ar6l miame (dpfinédt gs above and

Ay ot gdfE i Ofefs J"wfwi‘? NIRRT Izzia‘if?oigéﬁfim hove to

Fﬁ(fé Luifonamide derivatives of Formula (XIII) wherein R', R?, R?, R, R°, R®, R’, R®, R"/,
KFZR) tetrahydrofitran-2-yliethyll-N hydroxyformamde 0

mdmi seuteined af @bqvnechm dul(fmlamm: ﬁermvea:ef F@'Haﬂm@élﬂl)dzeuld be
§9fc'hze(ll5 n pl)esence 0% chtl ony etnvgt(ijve]cs of Flo el (Xlr\}} ?or precursors o%ncarbonyl

(dRatived uéh abhedta) & 4cidichyadiobsn @U(thn@ lLéwid adilds, 1t -oréetnigdfinds of

| KN- 15 hydroxy- 1- tetrah ol uran;2-yl i gt hanam ne
Vot e L b e B o X B e i as

51%%6§ Sl LN X LG ‘éﬁsz J'H‘gg g% for 1 hour. The
re was ’evapora e un uc pressure. The

resi due was taken up with MeOH (5 m) and heated at 55C
S&ende hour. The reaction m xture was evaporated under
reduced pressure. After purification by crystallization
i n Et 0Ac/ pent angg dibie titl e E0pBBund (229‘1 M@gmé\d’a&ﬂa@ ned

as a whit 430 HPLQ&
(purity: c” \\O
X} R3 n R8
v R4 RS Re R7
(X (1v)
T o}
RthR1o
(XIv)
R11 R12 R11 R12
|/ \\ HNT \\
(Xl)
Ra RS Re Ra R5 Re N
(X1) (X1

Intermediates of Formulae (V), (VII), (X), (XI) and (XII) are commercially available or

may be prepared using conditions well known by those skilled in the art. For example,
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MH(ES1): 389.3, MES1l): 387.3. Exanple 23: Formation of

N-ft1S)-2-1(7-chloro-3, 4-di hydr oi soqui nolin-2(1H)-

yl)sulfonyl1- | -[(2R)-tetrah ydr ofuran-2-ylieth vyl

) - N-hydroxyformamde (23) 71 0 CIs,S N'No r OH O The

title conpound was prepared follow ng procedure described

in Exanple 22 step c), but star]ting from

(1S)-2-[(7-chl oro- 3, 4-di hydr oi soqui nol i n- 2( 1H) - yGsul f.org/l

WapgdisiaefiFormulaxpg) neast beprgpired (nlkonding proceduesmdaseiked ip Cho et al.,
rifi i CIS I: | [ / t

b PR MERCKER Pt S5 S Bl B DO BB R R, 151-156

(99 nmg, 61%. HPLC, Rt: 2.9 min (purity: 96.0%. LC M5,

M E(ES1): 389.3, MESI): 387.3. Exanple 24: Formation of

Negordimg)toga fyriher genergh REackssoggmpoundy; Hykpmigias gy cgnjbg converted to

Sy IR g Tor e Bilo e SR PRI eotmaues el
Kirdwn By s gletsbnekillefl in the art. Alternatively, any compounds of Formulae (1I), (11I),
MSG—\}]S’E Ipié?ﬁt(%x%h}sl ’b%_c%lng 1gerdotlosa &:grlla?igle Icgfn%g&r}dslgf_lyo%%%ae {m,
12- qiviet hyih - Iv3rfli 80180y despleb@bdly! bmbrdyyd QXUMAREt RRLER ersi

?1%0_({9?,8 m;(rrg plwas pg?(ebpa?égg [ nellbyl\/eoﬁy%d}%%) and wat er erion
{e_hmiyyes wdiblmoavnl by thqseeduldedsiolthet aron of MCI (0.5 nil). The
reaction mxture was stirred for 22 hours at RT. The

reaction mxture was diluted with 15 a saturated aqueous

compbiR IfF oﬂﬁhﬁiq[) dobld B prepadd extt GCkREbuMi§dlatihQAGnicd¥ddates of
ml). The organic | ayers were conbined, dried (Na2SO4) and.
Foranda Il dHt gV,\/\)éLeVH Al B Qriveleried ayetbetiqomethodrier thenareparation of

BRI, Lo P SR SFRERR AT A GLLRl bRl aniee
pantsgnesindofcowgoutnidesf rFaduckd (Pr ess beeadhievgd veithdutmisolation of
]%gréged%{qstag ?lgstclﬁli){:ﬁ ince?(ra{rel%%eg%el(o%vQScﬁgmea 5).Of f-white powder.

Compounds of Formula (I) and its precursors of Formulae (IT) and (VI) contain at least one
chiral center, and all individual optically active forms and combinations of these are
disclosed as individual and specific embodiments of the invention, as well as their
corresponding racemates. The processes outlined in the above Schemes, in particular
Schemes 1 and 2, afford compounds of Formula (I) and its precursors of Formulae (II) and
(VD) in racemic form or as mixtures of diastereoisomers, in cases where additional chiral
centers are present. Pure stereoisomers can be obtained from stereoisomer mixtures using
procedures well known to those skilled in the art, including for example separation of
enantiomers by chiral HPLC, or crystallization and/or chromatography for mixture of
diastereoisomers. Alternatively, a mixture of enantiomers can be separated by the formation
of diasterecoisomeric derivatives having convenient optically active auxiliary moiety,
followed by separation of the formed diastereoisomers and then cleavage of the chiral

auxiliary.
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20(purity: 92.9% . LC MS, WESI): 405.4, M (ES1): 403.3.
Exanpl e 25: Formation of N-( 1l-cvclop entyl-2- {16-(tr
din or onethyl)-3,4-dihydr oisoqg inn olin -2( I

H -yllsulfon yl )eth yl)-N hydr oxyformamide (25) 72
Step a) Formation of

2- (et hyl sul fonyl) - 6- (trlfluoronethyl) 1,2,3,4-tetrahydro
i soqui noline The title conpound was prepared follow ng

pr tkl@e@l:mvé S@é@é rgepeid! ispntBtagmprashods sis ot aé)pphmhle 40 aabiaip gcompounds

r
PR ool L ATEADN e R RO O R R Rmpounds of
Pértmaﬂa gggrduithlﬂammd@wf@fqpataabh iknadyh O al p@rﬁh&kﬂfeﬂem tlanet should be
t he t|tIe conpound was obtained as a bei ge powder %4.0 g, .
17@% n gp@@l tﬂ;p -sypthgsis mthwequr@yy 1@(@V@%l cq_n@qud of Formula (I) will
% g_lgc%yll/%tihe %EQ&@C s%bs}ltlﬁérﬁ? 0P keadFORTRL RN Af upon the ready availability of
{rﬁer(rtedlatastneoessaryt hgalin) s@hdfactiotsybolring sgediaiod by 1Bose of ordinary skill in

B Brher e DIEHUh el T B kP BeBAT ovenG b GPobekarighski. in
dﬁr%%c'ttﬁ?@r’oﬂpﬁ"@@@ﬂger HieSt &RrRY St rtSN%(Vt V8%, 199Mhind, Theodora W.

2- (et hyl sul fony1) - 6- (trifluoromet y-1, 2,3, 4-tetrahydro
Geesnai angl Peter a(hd%ywmemt‘a?rewanmﬁbmhweOrgAmceSyntheSlS”, Wiley

RS2 BenTo98) Thise Bhledinath LS4 RERAED Ty fyin gapetions
1, bed8rried BLGVhER poRnifallyi Reaéthier ﬁlh&’tiorﬁﬁty‘kgﬁ thelfebMBule is masked or

WESI): 421.4, M(ESI): 419. 3.
Eosaide Hs FopifEg seifgrAetions irld/@@nﬁlleas;ng)ﬂlf yaeldjohrezppction. Examples

t t
89?{)53@41 é o h%?ﬁ&gtge)@ %‘6%{52 f&u@(& ’% rﬁn%l?p g?}e%&, Y494 Mpe and in
G-rcfénla CHtQ;tlZ -199et hiyheulThomekd iasdi chdalei (liﬁE‘protecting groups for a particular
reaction is known to those skilled in the art and depends on the nature of the functional
group to be protected (hydroxy, amino, carboxy, etc.), the structure and the stability of the

molecule of which the substituent is part of the reaction conditions.

Compounds of this invention can be isolated in association with solvent molecules by crys-
tallization from evaporation of an appropriate solvent. The pharmaceutically acceptable
acid addition salts of the compounds of Formula (I), which contain a basic center, may be
prepared in a conventional manner. For example, a solution of the free base may be treated
with a suitable acid, either neat or in a suitable solution, and the resulting salt isolated either
by filtration or by evaporation under vacuum of the reaction solvent. Pharmaceutically
acceptable base addition salts may be obtained in an analogous manner by treating a solu-
tion of compound of Formula (I) with a suitable base. Both types of salts may be formed or

interconverted using ion-exchange resin techniques.

In the following the present invention shall be illustrated by means of some examples,

which are not construed to be viewed as limiting the scope of the invention.
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73 equivalent of DIEA. After purification by
crystallization in DCMEt20, the title conpound was
obtai ned as a grey powder (530 nig, 43%. HPLC, Rt: 2.2
mn (purity: 100%. LC/ M5, MH(ESI): 216.1. 5Step b)
Formati on of N-(1-1115-flti oro:
1, 3-di hydr o- 2H i soi ndol- 2- Asul?onyllmethyl 1-3,3- dim
eth Ibu tyl) N-hydro) ofor mam de The title conpound was

d A adly availablaweicised:i n Exanpl e 19 step

c), but startlng from
5-fl uoro- 2- (et hyl sul f onyei soi ndol i ne and

B,Z&-éﬁ-tdmhi?drbtwqmﬂhﬁée(ﬂld&) éﬁd(@fop@&t]p}dﬁmfﬂecat DﬂE]At(Yluka) methane
é)St allization.in EtOQAc/cHex, the title conpound

e fonybeHpmda(AldrighwHihium ;?b%ﬁkﬂ‘é‘#eﬂ@ﬂ%}b’l)%ﬁﬂd%Q%IHMP%AI‘#&‘GII) diethyl
%‘g@ _ogwspmé &g&é&hz, zi';%ng ﬁ%@g«tﬂ*& ERldrichP3drdxy MRl dr NH,0H
(Fliilyedy axeticN4aRB)ride- m{lﬁlﬁ)) 263-0- mhpldpjdidmed)}g@cmlﬂeﬁyde (Interchim),

ﬁ?"%ﬂ‘%ﬂdf&& B 51)0 n(%%cgﬁl Sl hrdghy(g;‘f %Xﬂﬁ'lcllf o ¥h10p ene ce?rboxaldehyde
Bt hysbﬁiéllo &@yf(Atch(l} rij. hﬁéﬁl{éﬁ@éamdx)lrdéhfd& ér;lhﬁt:ﬁ)ah%&hyl 2-

o uinoline The title conpound was prepared f
jnppropaetr i G¥dnéth Edampinaidihcearbpxaddehydet @Amllpi) ng 3—pyr1d1ne

ﬁvﬁ%alﬁ o0 o PLRET ortl 45r ot ol EEHEN SPGBy Bgrochioride

Aidgenhpur | §ingdlidxg13- b%ndiﬁ&@ﬁﬁixhldéﬂj’zdeon I(AldER®), penta@ﬁﬂoacbﬁﬁiehyde
title conpound was obtained as a vvhlte(?ovwler

B IHPLD, (Rdrcan0 e hipegine-tonsldchyds Fhele i B ePharmiah),
EOTRRHOSLYRERIE AT bodH! GBHES AT ARSCLIATE: ! Rudrich). 7-

artin

Brofitet Dyl byt dikoduifiblivicf | hﬁir@éhibﬂild!d ) {Arch),3, 4-chitropeieyicthplamine
i soqui nol i n After purl fication by crystﬁ)l lization in

ghgrichine dviclapeniansratiaxaldGRicohfAIIRHER): asCyYgHPPSRIEDg téFluka) 3,3-
ﬁ%{%@lb&’\i%gdsf_ﬁge é}‘;‘éﬁ ) ﬁghgéli(ﬁgp%e;lgalgmng?ée g&&ﬂoé)vz B raldehyde
oAldiidif)2 Rhyt sobwehmadr @ldticlanetRyly2-formF L Mcloprdphnmthﬂa;d (Aldnch)

Fororp R R EERIR b;é%rz{a*ﬂll AL iortp B e acid

8ﬁl’:1'1 ed-drét 21k fetddy lo@RqRiholiRUT hedraéHlofd: f T QRich), 2-formyl-
-[(2R) tetrahydrofuran 2- (11

pyrgliding- 1 gerborpetichydiy (S t-huig eﬁvdGPbamgreﬂoJ} ~(2-furylacrolein (Acros), 3-

R e BN SRR GNP o558l g oG Bed arien. -
Wopdpiit befrﬁﬁlﬁbl@y'demé\ﬂdﬁdlﬂ Adsb|iyiaichiid ()ﬁﬁ&hc@t %l@prd[i?l-ﬁduﬁt (Aldrich),

3.3 mn é 1 .90.4% . LCO M, ESI()1
1s0valeraldehy (Aldnch) lithium aluminium hydri (Fluka) 7-methoxy-1,2,3,4-

tetrahydroisoquinoline hydrochloride (Arch), 3-(methylthio)propionaldehyde (Aldrich),
methyl phenoxyacetate (Aldrich), methyl tetrahydro-2H-pyran-4-carboxylate (Fluka),
methyl 3-(3-pyridyl)propionate (Lancaster), oxalyl chloride (Aldrich), 2-pentynyl chloride
(TCI), phenylboronic acid (Aldrich), propyl iodide (Aldrich), pyridine-4-boronic acid
(Aldrich), sodium borohydride (Fluka), 3-[(tert-butyldimethylsilyl)oxy]-1-propanal
(Toronto), 4-(tert-butyl)phenethylamine (Emkachem), 3-thienylboronic acid (Aldrich),
1,3,5-trioxane (Fluka), trimethylacetaldehyde (Aldrich), triethylamine (Fluka), 7-
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Step d) Formation of a m xture
2-(12-1(2R)-tetrahydrofuran-2-yl vinyl } sulfonyl)-7-
(trifluoromethyl)-1,2,3,4-tetrahydroi soqui noline 20 The
title conpound was prepared follow ng procedure descri bed
in Exanple 22 step c), but stag}zi ng from
1 [(2R) tetrahydro furan-2-yl]

-(trilluoronethyl)-3,4-di hydroi soqui nol

tr@plmetpyl}baﬁl%mra ydseiremdnolinthe bydigehletidd e congdueiy,  4.4.4-
?]91% wn oil (190 mg, 75 69% used

Og(got %%rur (pur| ication in the next step. HPLC, Rt:

39mn(pur|ty 84. 3% . LC/I\/IS WESI): 362.3. Step e)

Formation of (1R)-N-hydro
1 {b[(S 41d1hydsr01tsqqalmqhnn2=(.lH) vlsulfonyl)methyl]-3-

Q5 14@!1{ Y bﬁg% 1;)n 2(M - yI ] sul fonyl i et hanani n

bep wahydnafdnaf@aathpildidfanil 1-12(3 4-idtraiorgometihg | ) - 3, 4- di hydr
oi soqui nolin-2( /1-f)- ylkulfbnyllethanamne R 2R)(1
S.2R) The title conmpound wa pr ep&yed fol l ow ng procedure
descri bed in Exanple 22 st d) NbYy 10 starting from
2-(12-[(2R)-tetrahydro fuI] vi nyl sul

| onyl)-7-(trill uoromethyl )-1, 2,3, 4-
Ae$011ahydobﬂszoh4ntertmhyaheisoaﬁnblﬁmecelt0 o, Oy Iﬁinals)mnd DIEA (15.3 ml, 90

Sudl B PO EBRY s Tabb b Eoria A RERp eSS blforae 70
TeoEHReq| 6ds GhSRRophSQMEThe aSIeht Aiied @ Ll §tﬁ€ed”ﬁ1 ®F for 1 hour.

product (150 ng, 53% . HPLC 15( 25 ntn),
Char theyreac@gmixu@ MBs Wili{ESTith 23196 aqueoth eoleb(qzxeof H@l (150 ml) and a

I Somer . was d nor. R duct
%%%ageg @Ltsfgkltlﬁ)ﬁ‘)o%%aé é%@urﬁﬁ B‘H%: Iaﬂg/e %%ers Vi nl%bted with
éixlO@grﬁl 4Th%Eg%h)o l &3 ore combfﬂeﬂpdl%d:mgg@?%d‘lhe volume of
N- hydr oxy- N- (1S) - @S -Ietrahydrofllran 2-yl -17.
salyentivyasustezdriet iy By £vEPoTy e LB UCAEICH rourE- fy §elid started to
Li | i et hyl 0 un
?\},aé pﬁ?té dau? BX QGF%EWEE%SIP%% EI) 4 lf}}lgg_lllg g;l_&%)é%ﬁ&)}legf( g'fﬁ% g% filtered,
ﬁffaﬁ&d@ﬁh Ihnmtarﬁt(BX)t dndgirfed @ftler reduced pressure to glve 15.7 g (98%) of the title
(19) - N-hydroxH (2R -tetrarfg/drofuran 2-y 1£ S[ §M
%]FIWh%ﬂ ygllgw powder HPLC 2.6 min (purity: 95.3% LCIMS, M “(ESI):
diwydroi soqui nol i n-2(1H) -yl ] sul fonyl j et hanam ne. After
puril f| cation by crystallization in 76

Step  b) Formation of N-{I-[(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)methyl]-3-
phenylpropyl}-N-hydroxyformamide

A solution of 2-(methylsulfonyl)-1,2,3,4-tetraisoquinoline (500 mg, 2.37 mmol) was
prepared in anhydrous THF (20 ml) and cooled at 0°C. A solution of LiHMDS (IM in
THF, 5.2 ml, 5.2 mmol) was added dropwise. After 5 min., diethyl chlorophosphate (0.34
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Et OAc/ pentane, the title conmpound (27) was obtained as a
white powder (73 ng, 45% . HPLC, Rt: 3.1 mn (purity:
99.3% . LCO M5, Mt(ESD: 423.3, MESI): 421.3. Exanpl e
28: Formation of

N-(14(4S)-2, 2-di met hyl-1, 3-di oxol an-4-y11-2-{17-(trifluor
osneth y1l)- 3 4-di hydr

0|squ|noI|n 2(1H) -yl | sul fonyl Il et hyl)-N hydr oxyfor
de nppg) was agtped. tAftqre mahp%@hmwpwn@lgabm P71 mBlaiZat mmol)

{R{ag %S&W SadOGR GEARSH hitefr AR Birrkd a8 £ 88 Gmp QS A 40 ASh. Then a

Re%rmlhlaydsssdldtmny& NHQ@HI @l lumlpwaﬁ Ayded- dnd2thd, résuliedg Bipiaki©imixture
soqui nol i ne_an -i _sopraopyl dene- Eﬁf ceral dehyde.
Hr

Koy h@qtecbﬁtrwccfaf 2 Solwuésl Bfrrgﬁs@&mlo 726 iadaed andibedomey Wpr@ﬁeparated

?‘72 %IE(L (‘;?@?’Q%ﬁ eit?é%‘}edv‘%tho ﬁ@}?g ﬁglxtg?/ \(’)‘hl*?fl(t)e/()e &%ﬂﬁe fayers were
Mr(ﬂﬁﬁ&ci -dri¢8 IVRSOY) ﬁsmle saryems WX eaqmved 2@derfoduatlipoessak (o give a

ellavbp A pibiie Spdpratis i 7 i e AR SR UG et a 0°c

Yoqlfm%iﬁf OhB atbRgiok %@)thél-éreaoﬁp oft)in RARYERLLOTHET (15 ml) Jras added and
2-[(5-fl'uoro-1, 3-di hydro- 2H i soi ndo1-2-yGsul fonyl ] - 1-[ (2R

the reatliing yrdxmré vrantigeq o} 8tGdanAe mmh é“ hc |mllxalr@mpcnynnbmtaé under
RSB S RL QNG RE RELOHLE (AGR NLBRT1b P ATRL R 3 D% for 30
frid, TR @ x2art Weds v séthica nmﬁhs&uﬁ&alpre@ureﬂsﬁt e @tyenasw @Al indith was

@% crystallization in Et20, the title conpound
emupan E4As (& &) peslwashed guitihg satgegd aquppes SOﬂa@tlonzofsN@hlﬁ% (20

&ﬁ;}u;htey u)gg 4f er bvgé 'X?%ra%c‘ Wh) EtoAE (&20“4'11 E%‘h)e orggrﬁc %ayers were

t1on
201{11615ed | dnde(MgSl)4§i lahy di[d)s&%nlt sais readv et yildeu rdduoyd predsuré 2Rgive a
tetrah droll ran

]ethanol The title c ound was

ﬁ?l@déPlédA SR 0ﬁ501b§15 dadfuflyopatagrangy en; st %@%@‘ﬂz@t HegpEtOAC
[
3) o Btk UMD KR rpoipitation in FIDAS (6 ), the il gomppaung 1) was
dbtamtd alk yad whfte rlmw’dey (3@t henchiee yikihd. diRide Ri:t3.& noongpoutyd 100%).
bt ai ned a ) id (78 ngy, 86% used without

p@ﬁ%ﬁeﬁﬁgﬁﬁ}ésgétPgﬁﬁﬁhigh@'next step. HPLC, Rt: 2.5 min
(purity: 92.3% . LC/MS, TOEST): 316.2. ioStep c)
Fornatlon of a n1xpure

The title compound was prepared following procedure described in Example 1 step b), but
starting from 2,3-O-isopropylidene-D-glyceraldehyde. After purification by precipitation in
EtOAc, the title compound (2) was obtained as a white powder (392 mg, 43% yield).
HPLC, Rt: 3.0 min (purity: 95.0%). LC/MS, M"(ESI): 385.3, M (ESI): 383.3.
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The title conpound was prepared foll ow ng procedure
described in Exanple 22 step c¢), but starting from
2-[(5-fluoro-1, 3-di hydro-2Hi soi ndol- 2- yGOsul
| ony11l-1-[ (2R)-tetrahydro furan- 15 2-yliethanol. The
crude title conpound was obtaiped as a brown oil (69 ng,
949% used w t hout further purification in the next st ep.
HPLC, Rt: 3.2 min (purit 76. 80 . LO M5, TOESI 298. 2.
E;f(amp}er knrﬁmmaﬂﬁnnfof N- ?/1 [(34d1hvdr01soqu1nohn 2(1 )Vlsulfonvl)methvl]
fl 1) &ﬁl o I hydr o-2H-i soi ndol- 2- yOsulf onyl I -

; hydr of ur an- 2-yi | et hanam ne and

(1S) - 2115f|uor013d|hydrc{g Hi dol - 2-
Asul fonyl i - N- hydr oxy-Ax{ xst\et ahydro i tran-2- A] et hanam
ine 78 (1R 2R) (13 The @ J Mcﬁbcorrpounds wer e

prepared fol |l owi ng pro€edufe delsc ed in Exanple 22 step
d), but starting from5-fluoro-2-(
TR iARL o BburRINY AN ﬁstepar@@ fatoylihy priebdeldb@nped SOERERIENEstep b), but

Purification bi/ ash chromat ography on silica
slertag/fFmo Aex @8/ @gier puriegpn: Meprseipaatzan @rEtEkA ddicntitle compound (3)

FAESBAES7LEATBNR P Buand (5ER, e, LSR8 50
B@WS,MPQESI);BBS.ﬂW(Eem36@.13r|ty. 74% . LG/ MB, Me(ESL): |
331. 2. The expected (IR 2R) isonmer was obtai ned as

the mnor product (21 rrg, 29% HPLC, Rt: 102.0 mn

tu_lﬂonlvr)amvu Netvrdabmmnamncim@rz yl] et hyI } N-hydroxy

formann de 0 S' "o ii OH O IsThe title compound was
prepared Ibllow ng procedure describ in Exanple 22 step

e), but starting from ey
(1S) - 2[(5f|uor013-2I-P ndol 2-yl)sul fonyl] -
N-hydroxy-1-[(2R) - tetrakydrof ur k/'l]ethanam ne. After

purification by crystalli zatr on |Ch Et OAc/ pent ane, the

tl‘hé lifie E&%&Hﬁ%&%%kpaﬂ@é & %Eﬁ)c@@ur@ d@@ri@@d HPEQ ?/ ple 5tep b), but

Mm(tESI f)romasgloﬁroleeEﬁﬂ)oxaKdEHydE AI@r Enaﬁpzttmnsb)y pf'wrpﬂatwmm EtOAc:
i nmet

B?Ig?ﬂfuﬁ Ft’otIhF ﬁltlﬁ (c?{_}#)owq @) 1v9as(o taune(f'I as a W deztr (?.}:’86 mg, @()% yield).
sl CORY:12 gBEMyuHie P00 %) yIne MO IviNERy Bz%)’MCIESIl}. am de (30)

Example 5: Formation of N-[2-(3.4-dihvydroisoquinolin-2(1H)-vlsulfonyl)-1-(2-thienvl)
ethyl]-N-hvdroxyformamide (5)

TN

Q\S =~
e \\
NN N
f OH
o}

The title compound was prepared following procedure described in Example 1 step b), but
starting from 2-thiophenecarboxaldehyde. After purification by flash chromatography on
silica gel (gradient cHex:EtOAc 4:1 to EtOAc) followed by a precipitation in EtOAc/cHex,
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79 Step a) Formation of ethyl 2,2-dinethyl hept-4-ynoate
O To a solution of LDA (146 nil, 291 mmol, 2Min THF) at
-78C under nitrogen was added a sol ution of ethyl

i sobutyrate (33.9 g, 291 mol) in dry THF (100 nil) and
the m xture was stirred at -78C for 2 hours. To the

m xture was added 2-pentynyl chloride (25 g, 243 mmol)
slowy over a gerlod of 20 min. The reaction m xture was

gieditloycopgnonad ( )oWFSTOIZi@d@?d as peeflowhigs pawduday s mangs & yielepoHPLC,

?&%&%ﬁ%hﬁ%%%g |ne g%ﬂ?%%ygééé@ﬁiggggggghsgzaﬁth

wat er, brine and drled (NgSCﬂ) The sol vent was reno' ed

-ﬂgﬂ :gJ‘ :- é afl -6glless—llqu{d-(29 g, 669@
0. 75. 111-NMR
(CDC13 300N+E) 6 1.11 (3H, t), 1.24 (6H, s), 2.15 (2H,

e e T A

(7.4 g, 194 mmol) in anhydrous Eb20 (200 m) at OC was

added a sol ution of ethyl
g, 159 mmol) in anhydrous 7
period of 30 min. The reac m xture was stirred at 0C

for 3 hours. A 10% aqueous 3ol ution of NaOH (35 nl) was
aRdede %blﬁi%l.‘rhd \Iﬁkepl%ﬁirb&j f(Yl’ﬁﬁvﬁ% %&E@lﬁe QIHCH_BQ@ i Qxirh bier18di&) a), but
was washed with brine, dried SO4) and the sol vent was
stertivgdtbnu iroedotind ideditlsr eamonad was abfagred ashegrey poeder (2.53 g, 76%

SeBHER G AR o 2y ruio2 1B MY R BTS00 ey

0.95 (6H, s), 1.03 (3H, t), 1.81 (I H, hr. s), 2.10 (2H

s), 2.17 (2H, ni), 3.14 (2H s). Step c) Formation of

Siep- diltet hfefreptona- valal  Nalg - Sadikxsira2birowtlobialsylfonylmethyl]-3-
7 i n anhydrous DCM (300 ni) at

g%%&hmﬁgéﬂﬁ7l F@&éﬁ"ﬁggh%dded anhydrous DMSO (33.4 g, 428

Cfor 20 mn. A

di pefhyl hept - 4-ynoate (29
@qgo m) slowly over a

mmol ) and the m xture was stirred at
sol ution of 2,2- dlnethylhepb 4-yn-
tntnol) in anydrous DCM (&0 &
period of 25 mn. The/ S cﬂi N.xture 5 was stirred at
-78C for 2 hours and § ed py PHe addition of TEA (165
m, 1.14 nol) and di | UFEd wi t Fowat er (700 m). The
RhE80: SobBHla VA HPERE) HBRGANProBRAER RS By b step ). b
stagmgi fC(th ay@ﬁeth\ﬁ&alﬂfnlygfkofﬂﬂbﬁﬂ%)AM@L?‘?Ea%@i Eﬁ @tec‘qﬁﬁtgon in EtOAc,
retnoye un reduced pressure to afford the tit

&ﬁalpsgmg (63 3y oBrg arslaoih t noveles (443 mead/ %WES BRLC, Rt: 3.7

Y/ 13, 400MHz) 6

%ﬁﬁ‘lﬁﬁf(n %gn{§8ﬁz@%3 Fﬂé[EE@ 7975, i%FﬂEgﬁRﬁ@CQ PN
Step d) Fornmation of
N4A2, 2-di met hy1l-1-({[6-(trifluoronethyl)-3,4-dihydroi soqu
nol i n2(1H) -yl ] sul lonyl Fnethyl)hept-4-yn-1-y11-N hydroxy
formam de 15The titl e conmpound was prepared |bllow ng

procedure described in Exanple 19 step c), but starting
Exgample 7: Formation of N-[2-(3.4-dihvdroisoquinolin-2(1H)-vylsulfonyl)-1-(3-thienyl)

%@EQS%Q§HSU|%qDé%gi§_ frifluoronethyl)-l,2,3,4-tetrahydro
' —=2di met hyl - hept-4-ynal . After
purification by crystallization in EtOAc, the title
conmpound (30) was obtained as a bei ge powder (700 nig,
389%. HPLC, Rt: 4.8 nun (purity: 99.5%. LG M5, M H(ESI):
461.4, MESI): 459.8. 20
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Exanpl e 31: Formation of N-12, 2-di nmet hyl-3-phenyl -1-(
{164 tr iflu or oneth yl)-3,4- dihydr

oi soqui nolin-2(1H) -yll sul fonyllnmethyl)pr op yll-N hydr
oxyformam de (31) 81 The title compound was prepared
fol l owi ng procedure described { Exanple 19 step c), but
starting from2-(nethylsul fonyl)-6-(trifluoronethyl)- I
, 2,3, 4-t et rahydr oi soqui nol i ne and

2, 2-di net hy1l- 3- phenylpropanalo After
crystalllzatlon i n Et OAc/ pent afy itle conpound (31)
was obtained as a whit 40 , 39% . HPLC, Rt:
5.0 min 5(purity: 1009 WF\ESI): 485.3, MESI):

rification by

N—hydroxy-N—41R)-I-1(2R) t et rahydrof uran-2-y11-2-(17-

The iifle gompowevasyprEp@cd fall ool pmcsdiqe ldgwllbf:@ iy Exaraplh 1 step b), but
thul'tfcnglrjfrr](gn% {Hui})hg%egcrarg%)xglgftl?yodﬁ nAI}{ 1“1ﬁ ut}og %yégl%%}h ghrtg{ntatography on
ﬁlﬁadT@eE (gRAdRRE QH’E:)( EtOulc stlard ipage fB’[(OKb) followed by a precipitation in

- N- hydr ox (2R) - t et r ahydr of ur an- Ziy
Iﬁ ‘P/PHP’F Ube ﬁ@tcﬁmp urgl (/) was obtained as an of! ite powder (334 mg, 39%

L R i g & P B T AT pBn A 862
title conpound (32) was obtained as a mhlte pomder (45

,ourlty 779@
D g A

yl'l for mam de (33) The t|t| co und was prepared
foll owi ng procedure desgri ed‘%y 1 step a), but
t tr

starting from 7-nmetho oi soqui nol i ne
hydr ochl ori de and one onal eéwlvalent of DI EA.
After purification by crystalllQatlon in Et,d pentane,
e |tIe conp ound was alned as.a pale.o
%E 5 1% corpegyn wﬁ_]éep%d ?(g ORVing Hro(cB(EH,rF %scrli)s% gxzf_rgygl\ég step b), but

Mkt Hom 24%etRyl-2 ﬁl% pATR. %ﬁér%nﬁf:ahon by precipitation in EtOAc,
N-((2E) - 3-(2- far -1411 nethox - 3, 4- di hydr o0i soqui nol i n-
Q]@I}t[)e.compound (8) was obtamed as a white powder (294 mg, 30% yield). HPLC, Rt: 2.1

ASML Ao BB Y B ORr B G oM Dbty g gyt O mami de

Example 9: Formation of N-[2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-pyrimidin-
5-vlethvl]-N-hvdroxvyformamide (9)

ﬁ’ OH

The title compound was prepared following procedure described in Example 1 step b), but
starting from S-pyrimidinecarboxaldehyde. After purification by precipitation in
EtOAc/cHex, followed by recrystallization from iPrOH, the title compound (9) was
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O ,SNON rOHO The title conmpound was prepared

| bf | om ng procedure described in Exanple 19 step c), but

starting from

7- met hoxy- 2- (et hylsul | onyl) -1, 2, 3, 4-t et r ahydr oi soqui nol i

ne and 3-(2- furyl)acrolein. Afger purification by

preparative HPLC (Waters Xterra col umm, gradient

wat er/ ACN 95/5 to 0/100), the title conpound was obtai ned

alataigediis ta ypldaw dowdsB (ply mBod% HEde, HREC, Rit324 min gpurityy 90.5%).
7%~ 1+ = ' .2, MESI): 405.3. 10 Step c

BENY M 1B 63 M AFRls: 3891 ) P c)

rmatio

3 by pispgwinoli
Gyry 1) - 1-
=3, 4- soqui nolin-2(1H) - 15
yesul fonyl ] net hyl } prop- 2-en- 1-ye- N oxyformam de (30

mg, 0.073 mol) in MeOH (3 m R was dr',\pgenat ed over 10%
Pd/ C under 5 bars or hydgggen Kor hours. The reaction

m xture was filtered a he sop\ll/emt was evapor ated under
reduced pressure to give e“titlle ggnpound (33) as a
colorless oil (10 ng, 33%. HPLE Rt: 3.2 nin (purity:

gﬁe_ a?;f% com ﬁéd(\)@ vgfﬁ( Frobared fiRwing MdcERIr dedttibed in EQak@Mi& b), but
Naitihg1 16168, 73-gyedinoraobalilctydry dr/vliteoquirifalation 2 bYH) prgdipitation  in

RIALBI L, T B aboBi e 1) Rt KRS0 PN TR 153 me,
N%%%/iéidﬁ_HﬁL@J Irer PP RaRYpIRY Y donptitanss M espniabes, MBESH): 360.3.
Cl The title conmpound was prepared | bf | ow ng procedure
described in Exanple 19 step a), but starting from

bisBYi f.OIC— 19 fg}ﬁf

ah IR N-BSd Bxp e ek Owds okl ifid sl (0) 99% . HPLC, 5Rt:
3.7 mm (purity: 97.5%. LM, M-(ESI): 268.0, MESI):

amplen L0 Eaimation 4
55l 091 AR

2 |

266.1 . Step b) Formation of = |
6, 7-di chl or o- 2- (et hyl sul f brix1)}< 1 N4-tetrahydroi soquin
oline O N H—Cl
O N
f OH
o

An excess of a solution of HCI (4N in 1,4-dioxane) was added to a solution of N-[2-(3,4-
dihydroisoquinolin-2(1H)-ylsulfonyl)-1-pyridin-3-ylethyl]-N-hydroxyformamide (55 mg,
80% purity) in 1,4-dioxane. A solid precipitated out. The supernatant was removed by
decantation, then the solid was washed by decantation with Et20 (2x) and dried under
reduced pressure to give the title compound (11) as an off-white powder (25 mg, 40%

yield). HPLC, Rt: 1.9 min (purity: 83.0%). LC/MS, M*(ESI): 362.3, M"(ESI): 360.3.
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C,SNOOC The title conmpound was prepared foll ow ng
procedure described in Exanple 19 step b), but 10
starting from
N-[ 2- (3, 4-di chl orophenypet hyl i net hanesul | onam de. A crude
m xture was obtained as a m xtyre of 6,7-dichloro- and
7,8-di chl oro-2-(nethyl sullonyl)-1, 2, 3, 4-
tetrahydr0|squ|noI|ne with a ratlo of 2.3:1. Afte
12 qlporma tegny < i1z d ho:—g:—v1mdfﬂmouuﬂuﬂﬂk2(ﬂﬂ)vh
' Qq d as a white
; 9 F ' - purity: 1009 .
LC/ VB, N%(EST) 280 1. 15 Step c) Fornatlon of N—(l (
%@6 7-di chl oro- 3, 4-di hydr.oi soqui nol i ul f onyl k
y Formaliogap g %@Wﬂom%(m’@%wf@mﬁﬁaZW terf?éwlwoeumolme
conpound was prepared fO||OMAng proﬁedure described in
Exanple 19 step c), but 206 s '\gs rom
6, 7-di chl or o- 2- (nethylsulfo -1 , 4-tetrahydr oi soqui n
ol ine and 2- ethyl butyrabg he addition or
hydr oxyl am ne required 48 hrs and the use or 22
Eh@tiﬂabempsundmasepreparcd folpating prdsydwe ysscaibed zmEkamplienl step a), but

THTPE dovlierd (970 R0 baoy - Eoigptindlater Ritfodiorle and one

1 5. 7R3 h, Ar !
400 B, 4 el Lt o

fﬂ-’@éﬁ&ﬂﬁ% Vigld2(HF)C, Bt: 2.3 min (purity: 99.2%). LC/%/IS M’ (ESI) 2\7/
vbsul fonyl I met hyl | butyl) - N- hydr oxvf ormam de (35) The
title conpound was prepared | bfl owi ng procedure descri bed

b#p E&ﬁ%r@za&zﬁnsbﬁ NG ) -/ [ (Bt dl?rieﬁffobcji-ﬁgl {nedvoisoquinolin-2(1H)-yl)sulfonyl]
6-1 sopropyl - nmet hyl sul fonyl)-1, 2, 3, 4-t et rahydr oi soqui no

rethal/ahe ezylpmw Wtyglroaqy&é‘wywe The addition of

hydr oxyl am ne required 48 hrs and the usg of 22 io0

equi valents. After purificatign by crysgam ization in

Et OAc/ pentane, the t b t | e _cogpoynd Wwas~ obt ai ned as a
white powder (79 ng; I3 D 4.7 mn (purity:
95.4% . LCO M5, Mr(ESL)V . NrESQM 395. 3. Exanpl e
36: Formation of N-(I- {1(7 br oo- 3, 4-di hydr

Tl S4¢ KeRporetrobratahd feloeprospise Ayscebr FRHmel 1 siep b, but
itmgﬁlggofr&n( ngY fmfnéﬂlbk; oMKl lsRiody-1t88 HARVAR IS QAUIMBRAE N Aficr
purification by precipitation in EtOAc/pentane, the title compound (12) was obtained as a
white powder (366 mg, 44% yield). HPLC, Rt: 3.4 min (purity: 99.7%). LC/MS, M"(ESI):
449.4, M'(ESI): 447 .4.

Example 13: Formation of N-[2-(3.4-dihvydroisoguinolin-2(1H)-vlsulfonvyl)-1-(6-

methoxypyridin-3-ylethyl]-N-hydroxyformamide (13)
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N The title conmpound was prepared follow ng procedure
described in Exanple 1 step a), but 20 starting from
7-brono-1, 2, 3, 4-t et rahydr oi soqui nol i ne hydrochl ori de and

one additional equivalent of MBA. The title conpound was

obtai ned as a pale yell ow pom%]rw(l. 75 g, 75% . HPLC, Rt:

3.1 min (purity: 100%. LC M5 (ESI): 292.1. 85 The

title conpound was prepared | bfl owi ng procedure descri bed

The Elarpmpourgl waseprepyred frltowing procedure described in Example 1 step b), but

;s:té%%lg: Egﬁlﬁlgggn tgw_%ﬁﬂh{gyr alyaf(%%&e) 'ﬁ] adéluéf?%%&g%/dory flash
biyrdmarogtzapiiy nen rsdlipai peld (Za8dibits cliogtEthacuse af E2QAD), followed by a

equj valents. After purification by crystallization in
PCOREAIRMIDAHO A/ pratane the tidls eppipAEng 9 §/V‘(ﬂé§ bightedianen oxangg powder

%S /§ g 9@ ﬁ)éelhi/; {)ﬂgﬁ{l%% smgipép%n{}ﬂ 84 Forf 31%@/‘%@ PUFESE): 392.4, M

E&n398.337: Formati on of N-12-ethyl-14 {16-(tr ifl uor
onmet hyl ) - 3, 4-di hydr oi soqui nol i n1020 H)-yl I sul fon vyl
ethyl)butyll-Nh ydroxyformamide (37) The title

EQRRBNT A o h SR esk ol ow NaiRsasedy r4ed1ﬁeé£cﬁwa%%dlﬂl 2(1H)-y1)
txanpl € 19 step C), Dlut start ng Trom

i soqui nol i ne and 2- ethyl bubyr al dehyde The addl t| on or

hydr oxyl am ne required ﬁg hijs or 22 15

equi val ents. After purlfldxta\ta)orkI by stgllization in

Et OAc/ pent ane, the t|t ( @®as obtained as a
whi te powder (233rrg H C Rt: 4.5 mn (purity:
100% . LC/ M5, WESI): % 4 MESI): 421.3. Exanpl e

38: Formation of N-(2 et hyl - 1-11( 7- net hoxy- 3, 4-di hydr
;i/’%i ﬂﬂ onyH) dtzxﬁés}_?reﬁ ﬁifollowm I(')O)((:?/ %r? r(%gsngln ed %113 léjicample 1 Stﬁ) b), but
St'altting tbmr[ﬁmddnwth@(yfaiémaﬂlguuffah}ﬂbmw ptabpdorseqadeslors foeld2,3-0-

in Ex 9 st t st o o
bOp RS 23 ehibriElt olne] - Rinstidlaht BT arplaisptiop uiino2f°C in
E@&Hﬂe&an@&ﬁﬁ“ﬂé‘%ﬂﬁ@bﬂﬁh&l@? wa-grlﬁ)tzﬁﬁéﬂ hd QQVIﬁfe 2p20wder (117 mg, 18%

droxyl am ne required 48 his and the use of
pigld) viaPleat Bt: 24f may (ppuity: PV S50 bﬁ/M§ Mr BSTRI4HD AaM GS1): 443.4. 'H.
Et OAc/ pentane, the title conpound (38) 5 was obtained as
a white powder (84 ng, 18% . HPLC, Rt: 3.9 min (purity:
BRa8We 15CHEMEnNalbii(dESN:{ 13(8/510%ch1-§3|(6 7-d3@3thdxy B amvar Sioquino-
Formation of N-(1-{k6, 7-dichloro-3,4-di hydr
- t}yl’ﬂ;hydroxyformamlde (15)

sul fonyl | met hyl1-2- met hyl propy1) - N- hydr oxyf or mam de ( 39)

WOH

The title compound was prepared following procedure described in Example 1 step b), but
starting  from  6,7-dimethoxy-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline  and
cyclopentanecarboxaldehyde. After purification by crystallization in EtOAc/pentane, the
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10 The title conpound was prepared follow ng procedure
described in Exanple 19 step c¢), but starting from

6, 7-di chl oro- 2- (net hyl sul | ony1) - |

, 2, 3, 4-tetrahydroi soqui nol i ne and i sobutyral dehyde. Alter
purification by crystallizatiop in EtOAc, the title

conpound (39) was obtained as a white powder (204 ny,

439 . HPLC, Rt: 4.1 min (purity: 99.29% . 15LC/ M5, A(ESI): )
896 compapndedF) waggbtamedmszmphec powdeordRtmerd366). HPLC, Rt 2.9 min

e e I ) xK(Ph% -dihydr oi soqui nol i n2(11
%“%?ﬁ%ﬁ?%ﬁﬁ?ﬁ%? Jgf@)l(%/or mam de (40) 20
Ste a) Formation of Wt-NV 717- il fi SOMWAW 2 ift-Carba.
|late To a m xture of ten-butyl.
N 1, 3nd sudfenylpd-[$45)-2.2-

ZXHR €0 0. I OLIRATIANA Oh | Najerc(il D inye H9Phe 5

Gim &h JITPE)4ib b1 AN NHAMT 1 RMy {120 8- ha ¥R Se Ad§ed potassium
carponate (2.43 g, L7 tntnot) totiowed by propyl iodide
(4.42 g, 26 mmol) The m xture was stirred at 75C for 16

hours, 25then evapor at ed unde; reduc pressure. The

resi due was taken up with EtOAc (5 and washed with
wat er and brine. The orgaﬁ?m aye dried (MgSO™4) and
the sol vent was 87 renoved deg- uced pressure to
afford the titled conpdyndias asolid (2.2 g, 88% used
in the next step witho @rther purification. TLC

Chl orol brm/ methanol (9/1): Rf = 0.75. ( CDC13,

ML Sy bbb st Opd gl b g3k . b
{tdidngStrom62-(thethdHul fy1)idoiRdbolint Hindd 2 3-Sti€dprépylidend Bt s 19eerAbichyde.
7- propoxy-1, 2, 3, 4-tetrahydr oi soqui nol i ne hydrochl ori de

Aen 198tiqsn biyf cipctallizatien An oﬁ%ﬁmi@,ntam, il Yitlgaeorapriad (16) was

rt-butyl 7-propoxy-s3,.4- . . .
AT ot Soaly REFRRE VT 1l AP0 BRI Caks ¢4, Binyfourip98.0%). LOMS,
MESESTY: 379 . INIMVKIRSTR 388l stirred at RT for 10 4 hours. The

sol vent was renoved under reduced pressure to afford the
title conpound as a solid (1.7 g, 97% . TLC Chloroform/

gi%@%{kg' l'ilg/ lﬂr)r'mﬂon? 4(% 11ﬁ%( 1J&(61‘7—%#1%@4%h¥&%25%130§m—2( 1H)-

i, T, L. 7L ( ; T, Z2.90 ; T 9. 92 ;T
81 8fohRHimenf y11-2-e1irylbRt])-Bih vdG oBdfolAkinidg (17Y. 10 (I H, d),
9.63 (2H, br. s). 15Step c) Formati on of
2- (et hyl sul fonyl ) -7-propoxy-1, 2, 3, 4-t etrahydr oi soqui nol i

ne 0 ,S N\\O
O\\/\)i/

O( N\OH
e}

The title compound was prepared following procedure described in Example 1 step b), but

~o

starting from 6,7-dimethoxy-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and 2-
cthylbutyraldehyde. The addition of hydroxylamine required 48 hrs and the use of 30
equivalents. After purification by crystallization in EtOAc/cHex, the title compound (17)
was obtained as a white powder (490 mg, 64%). HPLC, Rt: 3.2 min (purity: 95.7%).
LC/MS, M'(ESI): 415.4, M(ESI): 413.3.
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The title conpound was prepared foll ow ng procedure
described in Exanple 1 step a), but starting from

7- propoxy-1, 2, 3, 4-t et rahydr oi soqui nol i ne hydrochl ori de
and one additional equivalent of DIEA. After purification
by flash chromat ography on S|Ik§a.(ckbx/EtOAc) 20t he
title conpound was obtai ned as white powder (2.0 g,

9599. HPLC, Rt: 4.0 mn$ urlty 99.69% . LC MS, MH(ES1):
Example 1:8 pEprmatmnr Qﬁqu{rlr{ )-2.2- dlmethvl 1, 3- dloxolan 4 y1]-2-[(6- 1sopropvl—

SQ})UID Fewneafion of N-[(4- lsopropylphenyl)methylene 1-2,2- dlmethoxyethanamme
2- (met hyl sul fonyl)-7-pr opox -1, 2, 3, 4-t et rahydr oi soqui nol i

ne (270 ng, 1.0 mml) was9 epared iin anhydrous THF (15
m ) and cool ed at 0OC D| orhosphate (0.14 M, 1
0 nmnol) was added drop ed by a sol ution of

Li HVDS (1M in THF, 22n1 oI)AfterSm*n at 0C,
3, 3-.di net hyl but yr al dehyde (140 III 1.2 mmol ) was added
Ahanixese tafof- lmpk@m/rle fwag defyder € & b8 momol Mramnw?@ﬁtahiehyde

BEIPUSAES Eort Ao T T Py

adovhbof \izEtehﬁnrrls hoﬁkse Theaclvemnwas eeinoked wader washedtorftdrd the titled
br|ne(5 m.) andthel3¥/g)ns vver(aTHé arated. The qrganic

FRIpRAUNGAS V&CP%OIGW dLChE / Rgthanqlygdy l&ﬁdQﬂS 'H-

%%nl I ’an ac?a§q ® (ﬁﬁlyg? Zgjé ?ﬁﬁlﬁt“”??ﬂ@giz (21 e Ch.th (1H,

0C7 2R QANT.68 (2H 8.7 sl udi on of the previous oil in
anhydrous TI-1F (10 m) was added and the resulting
m xture was stirred at OC for 5 min., then at Rl for 5

S ForSrith 3L &L 1iEY 1ated under reduced pressure.
‘?%gb?eglyg £ vvafs taﬁy}%ﬁl q\%l% MeOH (10 ml) and heated at
60C for 2 hours The mxture pasevgpor at ed under reduced
pressure to give a solid resi <Purification by

crystallization from Et 0Ac X gave 186 15ng (45% of
the title conpound (40) as & V\hlte powder. HPLC, Rt:

gr&%%@%oﬂlphg%ﬂ%tp%lhggﬁdw& )a)egﬁ?l%lf’lgl%s (% g:gsj Xv (fldeg to hot

Eoriee@traied QllfumicZ4cidlds i) as wde @rHrMﬂ)\k'KEb’ﬁeryd pdriod; 63-1® min. The mixture
i methyl bu tyl)-N hydr oxyfor mam de O CNSN r ™

vaThidTed f Biscempsinie asadskiept 48 mig| 4névﬁq9&dﬁpd%7édllb%mlxture was

RS8PSR L A0 1 RO o s BHRGLS 08 et i v
@x7AMIIRIThe Ld:bhfolrfedtdr@mdalﬁyﬁs wetadli¢dz@IgSimy ) iand Evdpedtedtiender reduced
the tit] e compound (41) was obtajned as yeI | ow powder

presstiraglhegisspue ps puriged by Flagy § Q&r% g2 (pey fer/EtOAC
b E%foorﬁqge §tled\4(ﬁﬁ?&und 384 sghd @W’iﬂk €15%%9). TEQT @Ili)l‘aﬁ)rﬁf( / methanol:

or o-3 hydr“oisoq u in olin-2

ngj/ow;L)Rf sk .o MMme(mbc;éL 4()01\3H3) 8lil ms8t(hHy i)Y 3t 191 HNerh, M?P (1H, d),
eyt grman 8,44 s 4dm. ), 9.19 (11, 5).
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The title conpound was prepared foll ow ng procedure
described in Exanple 40 step c¢), but starting from

6, 7-di chl oro- 2- (net hyl sul fonyl) -1, 2, 3, 4-t et rahydr oi soqui n
oline. After purification by crystallization in

Et OAc/ cHex, the title conpound 4(42) vvas obtai ned as a

whi te powder (198 ny, 47%. ﬁ 39mn(pur|ty
98.8% . LC/ M5, MH(ESI): 423. 3 I\/(ESl) 421.2. Exanp

i@p crEprBelianofot- lw@pzl Gt W»rahydm{s:peu(npﬁne ftmroeklorlde
omet hyl ) - 3, 4-di hydr oi soq nalin -2( 1H)-ylisul fon

yl 1nethyl )butyl I -N-h ydr o Mfam jade (43) ,S 0 OHO
10 The title conmpound d 011 owi ng pr ocedur e
described in Exanple 40 qtep e), but starting from

2- (met hyl sul fonyl)-6-(trifluoromethyl)-1,2,3,4-tetrahydro
Asoquineadfi resopipy Bsogpinoiihe ¢ ABi g)mndyplatryusi(@V) bzidt i(é50 img) in acetic

T it b B PR SO s
éeQQlﬁt whilV&ed Mhﬁ El%l-}iltrﬁ@ %fag evapMiESluhder?Rdu@d AR The residue

44: " Formation of tert-
Waﬂs)Sanwllsra)SOEm(oe OleElc(lgllVb rodigxanegl b fyrly md;@qlpgratenl under reduced

1 d am n
Breéﬁumlfo 7'%06}{ tlle tutleélI H@nﬁi % ?, %01 )g{/ 2rQI%,(J(g 4&)) rl'h tvga& rgs)eated twice
Epdlfﬂﬁ’gﬁel tg@ c@%pl?te{jﬂx&%?ﬂg% (ﬂ%cédft%tsab wktithl HC1. TLC- Chloroform / methanol: (9
- | C or o- -
di ]dT 641§0MB 9B Hﬂ%?@lﬁNm GPMs¥Hds, 400MHz) 6 1.18 (6H, d), 2.86 (1H,

?13 2 R et R O o J0s R FE Rl my & - o

vi nyUpyrrolidi ne-1-carboxyl ate 90 Cl G A solution of
6, 7-di chl or o- Z-émat hyl sul fonyl)-1, 2, 3, 4-t et rahydr oi soqui n
dlep e Foeoarieryof lmrqpozbl?)(mﬂﬂs‘/lsyﬁépﬁlﬁée? 1. el draegimtine
(5 M) and cooled at -78C. A sol utbon of LiHVDS (1M in
THF, 4.7 M, 4.7 mol) was a drispwi se, followed by
di et hyl chl or ophosphate (0. N b4 mol ). After 30
mn. at -78C, a solution | - pyn-olidine-1-
carboxylic acid tert-butyll ester (512 ng, 2.57 mol) in
anhydrous THF (1 m) was added. The resulting m xture was
$he title dompounﬂ8\€a5f pepdred dallowing erocedure dosartbedpeEatruple If gep a), but

4 h The di | ut .
A Em TSR ERY e oS R gt ot B gng additional
eqiededt MISSA. antd ditecERUBRAtWasVEHtEnEE BDY echitensierder e dused 73%).

ressure to io give a colorless oil. After purification
VLO, BéHt %hn@ﬁmf@grgéf}(ﬂyLﬁfM&M ESI @/ Et OAC, gradi ent
from 85/15 to 70/30), the title conmpound was obt ai ned as
a colorless oil consisting of a E/Z isonmer m xture (616
Sep @2W0fn@&ﬁdh ?deW {ﬁ'ﬁﬁg 2,BtdimAth§1-m»-@0bdn -8-y1j-B- [(0-Bb@lopyl-3,4-

pU|ty 94% V} V) 461.3, MESI): 459.8. 15Step
lﬁydmmmoaﬁ %ﬁHﬁ éhsul pihpl) yérowfprmamlde

RS) - 2d( 6, 7-di chl or o- 3, 4-di hyd r oi soqw%l i n-

2(111) - Asul fonyl i |

- (hydravam no) et hyl i pyrroli d| ne; 1 carb
tert-butyl (2RS)- 2- 1(
[ (6, 7-dichloro-3, 4- d|hy|
H) -yi ) sul | bnyl | 1 -
- car boxyl ate

| ate and

soq i 190 no-2( 1
e OXydm no) et%l pyrrolidine-|
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o*o--k o \\O\\ CbD: 0.. "SCI"S: N\\N\\- O HN, and OH
H CLCH Cl (IRS, 2RS) (1SR, 2RS) 91
yesul fonyl ] vinyl } pyrrolidine-1-carboxylate (E and Z
i somer mxture). Purification by flash chromat ography on
silica (cHex/EtOAc, gradient from4/1 to 1/1) allowed the
separation of both diastereoisoner pairs (1RS, 2RS) and
%lSR 2RS). 5The expected syn compound (1SR, 2RS
be tilneemaeund wesl yepassd fajjowipg peagre desgribedipl B amvle 13stgp b), but

P e b B SR My [, g 200
BSpmpykﬂdemE:lIE-gB/celialdeh?@@ Afer ;Aﬁf?&:audlpbﬁ,cr}@talhﬁhzn ih lEtOAc the title

(purity: 73% . LC/ M5, MF{ESl 494, 4. 10Ste ) Fornma
prmpeind (B%)t\yqs tﬁq:@d Pay 1@(2\’2(16{%(%607%1 419a)- %83 j{t43 glmm (pur1ty

b%g‘ L@&ijm%ﬁs )nz‘zﬁol\r/lr@ﬁ?h%sroxy) ami no] et hyl }pyrrolidi

- 1- car boxyl at e The title conpound was prepared
)tgllrlngw P& lprr%?aetgo%r gf gl?{iglr(%—cﬁ%ro—%,égéﬂlwlrglsngulg(t)l?lp—ﬁe I)H)—sH)sulfonvll—

1-[(4S)-2.2-dimethvl-1,3-dioxolan-4-vl]lethvl}-N-hvdroxyformamide (19)

Step a) Formation of N-[2-(4-chlorophenyl)ethyl [methanesulfonamide

(@]
N\ _~

Cl -S|

A solution of 4-chlorophenethylamine (5.0 g, 32 mmol) and DIEA (6.0 ml, 35 mmol) in
anhydrous DCM (100 ml) was cooled at —5°C and methanesulfonyl chloride (2.75 ml, 35
mmol) was added dropwise. The resulting mixture was stirred at —5°C for 1 hour. Then the
reaction mixture was washed with a 1N aqueous solution of HCI (2x100 ml) and a saturated
aqueous solution of NaHCOs3 (100 ml). The aqueous layers were extracted with DCM (100
ml). The organic layers were combined, dried (MgSO,) and the solvent was removed under
reduced pressure to give 7.4 g (98%) of the title compound as a pale yellow powder. HPLC,
Rt: 2.6 min (purity: 95.1%). LC/MS, M (ESI): 234.1, M (ESI): 232.1.

Step b) Formation of 7-chloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline

Q-

cl Y
S GA

A solution N-[2-(4-chlorophenyl)ethyl]methanesulfonamide (6.9 g, 29.5 mmol) and
trioxane (2.65 g, 29.5 mmol) was prepared in anhydrous DCM (150 ml), then boron
trifluoride diethyl ether complex (12.7 ml, 102.73 mmol) was added dropwise. The

resulting mixture was stirred at room temperature for 20 minutes, then washed with water
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starting fromtert-butyl

(2RS)-2-[(1SR)-2-[(6, 7-di chl oro- 3, 4-di hydr oi soqui nol i n-2(

1H) - 15

yl)sul fonyl] - 1- (hydroxyam no) et hyl i pyrrol i di ne- 1- car boxyl

ate. After purification by crystallization in

Et OAc/ pentane, the title conpound (44) vvas obt ai ned as a
white povvder (120 ny, 60% . HPLC, X O mn (purit

64019l an @Jsa@ratﬂrw?ous solption OK/NE§L)03 (EI,QQ) ng). Tzl@@qaﬂwelayers were

%?[ragl: ?rmtﬁg\g ! Sgﬁﬁ?}% %%an'\é%&ﬁby%sé r?lgiﬁl%&p&ne%p(MgSOﬂ and the

s/dl{lenl vﬁa’.bZrB)notfed unédd Iydil[deﬁlp’reﬁﬁreﬁ gkt atpaly brelldv@ rsmmﬁ e solid was
(45) 92 Theélt e CO| was prﬁgaredfo I

ke we i d TAe¥Eri0gel payiia éﬁlb‘blé) 2bersEiely (@) mlp and B (g ml) were
&gf%g‘ Prd réﬂﬁﬁg @%cuﬁfa@é@ﬁé?ﬂter@&“w SRBY Wih ﬂt%Oé)entane (]t{)} and pentane,

, ,4-tetra rorsoqui nol i1 ne ter puri tion
they striet indett fedncddnpiEs e fpeiveane g (8Aes)tdftthe title mommundvas a white

B 0L BT e M T o'

Step b) Formation of
2-1(6-i sopropyl- 3, 4-di hydroi soqui nolin-2(1H)-yl)sul | onyll
Step (Q1Pyrmatienr ahYVef2of(V whkero-Sytt dihgd eesagiingln-2( [Fhey tsutforeyl]-1-[ (4S5 )-

e B oSS B SHe %hy@#%?%a%%@?ﬁq ST (65 sopropyl

-3,4-di hydroi soquinol in-2( I H-yl)sul fonylk I
-[(2R) - tetrahydrof uran-2- yI]ethanone e crude title
compound was obtained as a yel Ro 0(200 ng, 88%

cad - an |nt e next step. HPLC,
L%“HVBOHV\(ESI) 354.3. Step

used wi t hout further %t
Rt: 4.3 mnic(purity:
c) Formation of a m xturg& of
6-1sopropyl-2-(12-1(21?)-tet rahyo?r of uran-2-yllvinyllsulfo

Ay Wlutlor? 08, ﬂcﬁl@i&@-ﬁﬁ%?l'sﬁﬂ‘ﬁhylﬁ@ Ql%tetraﬁ)'&lrmsoqumolme (200 mg, 0.81
tetrahydrofuran 2-yl]ethanol. The crude tit

WaRolbbvas nuepaed ainbestwdrery THE2 (GrymDesus! a‘g@lad vvF“t rr8§ d Dicthyl

%1%5{ :Bﬁé&spﬂg% @ }[)331‘11{_ C?' %%§E§§§M%g&§p%$fol%ed4b} aMdlution of

EIHME]S CilMoiﬁ THF, 1.8 ml, 1.8 mmol) After 10 min. at —78°C, a §01ut10n of 2,3-O-
1%9111?)&)9 Fy]c%r]é%eiq%egégﬁ Oiqqg‘iﬁ)ll dfllrapb)&ﬁ‘q ul p I(Pin%)( \:zl'vla;g added.
?E@%&%ﬂﬁl}@l\& W stitred 38178°C for 15 min, then at room temperature for 90 min.
Then a 50% aqueous solution of NH,OH (2.1 ml) was added and the resulting biphasic
mixture was heated at 60°C for 15 hours. The reaction mixture was washed with brine (5
ml) and the layers were separated. The organic layer was dried (MgSO,) and the solvent
was removed under reduced pressure to give a yellow oily residue. A mixture of formic
acid (2.4 ml) and acetic anhydride (0.6 ml) was stirred at 0°C for 30 min., then a solution of
the previous oil in anhydrous THF (5 ml) was added and the resulting mixture was stirred
at 0°C for 5 min., then at RT for 90 min. The mixture was evaporated under reduced
pressure. The residue was taken up with MeOH (10 ml) and heated at 60°C for 90 min. The
mixture was evaporated under reduced pressure to give a yellow oily residue, which was

taken up in EtOAc (15 ml) and washed with a saturated aqueous solution of NaHCOj3 (5
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The title conpound was prepared foll ow ng procedure
described in Exanple 22 step d), but
startingfronb-isopropyl-2-(
{2-[(2R)-tetrahydrofuran-2-yl]vinyl} sulfonyl)-1, 2,3, 4-
10 tetrahydroi soqui noli ne. Pur§7f| cation by flash
chromat ography on silica (cHex/EtO0Ac, gradient from3/1
to 1/ 3) gave onIy t he expected (1S 2R) di ast er eoi soner
by Thg orggng layeppas dre (SJ ptsglvegawg@/gemqvgdwder reduced

%’% @}% %0 F]?/g W g%lgre 6:8?3‘1&)8%1(? )Pélﬁl‘g; %@%ﬂl Qg §{J }a#'%rgﬁ ?12%1 %Ac/pentane
oyl je ugd Qlﬂ%j oﬂ.tl[e( ﬁﬂ% cbﬁbbla’fw (o fasl a amit?-powdet. MPLC, Rt: 3.1 min
formanmi de ".s. The title_conpound was

fd’r“é‘ﬁar98c7%)oﬁp§%§nﬁfl Eﬁ%%é‘&gr e Midsdyitldd i n Exanple 22 step

e), but starting from
(1S) - N hydroxy-2-[ (6-isopropyl -3, 4-di hydr oi soqui nolin-2(1
Hxam@kul I(bnvIFdrniaudn( 28) - Ndﬂr{Mﬁvﬁdmﬂethomsz -dihy éxtdiaqairati@-2(1H)-

: PN s PAEESY pgormamidg (20 ned as a
V\/mte povvder (18 ny, 9% HPLC /E\%;Jg mn (purity:

10099 . LC/ M5, MH(ES-1): 397.3, 395.3. 94
Exanpl e 46: Formation-o

(2RS) - 2- { (1RS) - 2- 1( 6, ]@g;s %/H'r(;]_ydr oisog u in
olin-2( 1H) -yl )sul fony QL- 1~1f or rrylok hydr oxy)am n

olethyllp yr r olidine-1- carboxylate (46) The title
Thempde ncmpamdpw epaepded dllooing graeedere dusceibde &cExdapleilnstep b), but

(ORGP 2100 RSy A PEEOT dEn oo srHOch hydrer etz and

ﬁ'ﬁgleth)flacetaldehi/de After purification b% crystallization  in EtOAc/gentane the title
yesul Tonyl ] hydr oxyam no) et yrf,pyrro |'i di ne-1-carboxyl a

t@npintd 20 )pwas dhmmd om w;xlte:poymleil(lﬁzmg; D10} WIPLC, Rt: 2.7 min (purity:

RS AR s SRR G e

91.9% . LC M5, TOESD: 522.3, MESI): 10520. 3. Exanpl e 47:
Formation of N-hydr ox N-( 14( 2R) tetr ahydr of ur
Ewamp]m 21: QEqr’mzt;lan pf Nf{2 dno -yl)sulfonyl]-

|nI| “2 I qu nIIeth f ormam de (47)

o fah ! Nyil & ydrofuran-2-y1]-2-{[6-(t
rifluorotnethyl)- 34-
di hydr oi soqui nol i n- 2(1H) yl] sul%Wanone

(OH

The title compound was prepared following procedure described in Example 19 step c), but

starting from 7-chloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopentanecarboxaldehyde. After purification by crystallization in EtOAc/pentane, the
title compound (21) was obtained as a white powder (270 mg, 34%). HPLC, Rt: 3.6 min
(purity: 93.6%). LC/MS, M"(ESI): 387.3, M'(ESI): 385.3.

Example 22: Formation of N-{(1R)-2-[(7-chloro-3.4-dihvdroisoquinolin-2(1H)-
yDsulfonvl]-1-[(2R)-tetrahvdrofuran-2-vyllethyl -N-hvdroxyformamide (22)
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The title conpound was prepared |Ibllow ng procedure
described in Exanple 22 step a), but starting from

2- (met hyl sul fonyl)-6-(trifluoronmethyl)-1,2,3,4-tetrahydro
i soqui noline. After 20 purification by crystallization in
Et OAc/ pentane, the title conpo d vvas obtai ned as a

yel |l ow powder (220 ng, 369 . 37mn(pur|ty

768 . LC M5, M(ESI‘; 378. 2, MESI): 376. 2. St ep }
| Bgm@ﬁtlon of  2-[(7-chloro-3,4- d1hydr01soqu1nol1n—2(lH)—yl)sulfonyl]— -[(2R)-

an-2-Al1-2-1[6-(trilluoronethyl)-3,4-d
geé&@?éug%ﬁ?%g?{h% 1H)-ylisullonyl |l ethanol 5The title
conpound was prepared follow ng procestuxe described in
Exanpl e 22 step b), but startlﬂ{g rom 1/[(212)-tetrahydro
furan-2-y1]-2-1[6- (tr¥N go A1 )F 3, 4-di hydr oi soqui nol
in2(1H) -yl ]sul | onyl kthg The c‘Pude title conpound
vvas obtai ned as a white SU | (170 ng, 77% used w thout

pur ﬁ{m p(ggy !}(SZO%—E%}'\?E{M% ?@é}% §h§§t6afgﬁl’0%5)q%0hﬁe Q)SHE) g, 2.2

mototpivae prephareal imi aﬁhydﬁus THF (6 ml) and cooled at —78°C. Then a solution of
Ztﬂlﬁ)&m?) tetra drquran2A]V|n IlsuIIbnerg étrlfl

)ml THFg4 f"éif"§h57‘§1°& gvaa@ri et dipwisthetitgre 3 min., a IM
%ﬁgﬂ?ﬁﬁ El@P%‘E g;lrjcfr{?fu'rﬁl"‘& 'EQrben‘jl&%‘rf’(gqu o3 SLE AL i anhydrous

tep ¢ t 15 starting
TH[F(\iZdSZa)ddbé;t lehytsiﬂtmg mixture was stirred at —78°C for 4 hours, then at RT for 15

hatenife s Rt sl Y Bl o eob R Aok and

ohtRIsH(RSL® BXOWMIF otﬁe%rgélﬁé%l PWBrs &&@‘@)m%ﬁ%d Whéﬂaa%th water (10

further purification in the next step. .6 mn

(puarid prineo@ 01r0d). thewdne] (MgEOLESIJ) t_hege]z«f_egt_s vzeﬁslrgpo‘da)d under reduced

For mat i on. of . . . ..
RESPRIY 6% $vE- PYRYSLIBY sl BT PR dmas Washed Mg prpirtypgpgunt of
MROW k9 F&eé%he dilbyeinposoas DalhiBpdeltD (320 thg, 69%). HPLC, Rt: 3.4 min
sul | on% i ethanamine 96 The title conpound was prepared
W/ ge p Hed8uMe (fds HrtBe M (EPIER4ABL e 22 step d), but
startl ng from24 { 2-[(2R )-tetrahydro furan -2-yl] vinyl
} sul lonyl)-6-(trilluoromethyl )-1,2,3,4-
Sepr ahy dbor@guidfo e chlor@Bd-dihy doequindi-0f1e)-y Bilf@1yl]-1-[(2R)-
uri f| cat| on by flash 5 chromat ography on silica
? ygrefiome2-gledureht from3/1 to 1/3), the title
conmpound was obtained as a white po consi sting or a
m xture or both diastereoi sonerg R 2R) and (IS, 2R) (40

ng, 22%. LC/ MS, |\|e(E§Q<ji5; Y

A solution of 2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(2R)-
tetrahydrofuran-2-yllethanone (520 mg, 1.51 mmol) was prepared in a mixture of
THF/MeOH (ratio 1/5, 10 ml), then NaBH, (86 mg, 2.27 mmol) was added portionwise.
The resulting mixture was stirred at RT for 1 hour. The reaction mixture was concentrated
under reduced pressure, then diluted with EtOAc (50 ml) and washed with a 1N aqueous
solution of HCI (4 ml). The aqueous layer was extracted with EtOAc (3x). The organic

layers were combined, washed with water and brine, dried (MgSQO4) and the solvent was
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Step e) Formation of

N- hydr oxy-N-(1-[ (2R) -t et rahydr of ur an- 2-y1] - 2-
[6-(trifluoronethyl)-

103, 4- di hydr oi soqui nol i n-2(1H) -yl ] sul fonyl |

ethyl)formamide 0 0 , S NO OH g, The title conpound was
prepared foll ow ng procedure described in Exanple 22 step

e), but : : :

mved ngteroieluepddimeseyrd tof gizRyhe e apmppwidugsah whity ploszler (420 mg,

(8 10 ORSTELPA D o P i s 7.7

LOyBaM (BS):i3d6.2i n 15 Et OAc/ pentane, the title conpound
(47) was obtained as a white powder (33 ny, 77%
consisting of a mxture of both (1R 2R)- and

(35 B ey TR (LA et O 2
84ab9groisb@iiNGjnNe ( ESD:  423.3, MESI): 421.1. 20Exanpl e

48: Formation of N (1-{1(7-chloro-3,4-djhydr
oi soqui nolin-2(1H) -yl)sul fonylls met r%’ y31- 3-hydr nor op

y1) - N-hydr oxyformani ge (48) . St tionof N-(3-{
tert-butylidinethybsily y (V- %h
di hydr oi soqui nol i n-2( 1H) siH fonyl | met hyl | propyl ) - N hyd

rox)formamde 97 00, / CI\ShZSi N ii OH O The title
Aonpawhdionas @fepalgd’-thlotmdivnghyirosequndindd eliybed foryl]-1-[(2R)-

tEe)t(rgﬂy r(e)ﬁfrlragl—i—tyﬁgthael ol &lﬂ) mg, 1.21 mmol) and Et;N (370 mg, 3.63 mmol) in
anhydrous DCM (5 ml) was cooled at 0°C, then methanesulfonyl chloride (0.14 ml, 1.82
mmol) was added dropwise. The resulting mixture was stirred at 0°C for 5 min., then at RT
for 15 hours. The reaction mixture was poured into a 1N aqueous solution of HCI and
extracted with EtOAc (2x). The organic layers were combined, dried (MgSO,) and the
solvents were removed under reduced pressure to give the title compound as an orange

solid (400 mg, quantitative). HPLC, Rt: 3.7 min (purity: 94.2%). LC/MS, M"(ESI): 328.2.

Step d) Formation of (IR)-2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-N-
hydroxy-1-[(2R)-tetrahydrofuran-2-ylJethanamine and (1S5)-2-[(7-chloro-3,4-
dihydroisoquinolin-2(1H)-yl)sulfonyl |-N-hydroxy-1-[ (2R )-tetrahydrofuran-2-

0 0
Cl O\\S : Cl O\\S :
N =\ H
N \O HN and N \O HN\
OH OH

(1R,2R) (15,2R)

A solution of  7-chloro-2-({2-[(2R)-tetrahydrofuran-2-yl]vinyl}sulfonyl)-1,2,3,4-

vlJethanamine

tetrahydroisoquinoline (400 mg, 1.22 mmol) was prepared in THF (6 ml) and a 50%
aqueous solution of NH,OH (1.1 ml, 18.3 mmol)) was added. The resulting biphasic
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starting from 7-chloro-2-(nethyl sul fonyl)- |

, 2,3, 4-tetrahydroi soqui noline and 3-Rtert-

but yl di net hyl si |l ypoxy1l-1-propanal. The crude title
conmpound was obtained as a yellow oil 5(238 ng,
quantitative) used in the next.step w thout further
purification. LG M, 1V1+(ESI): 477.0, M (ESI): 475. 3.

Step 1)) Formation of
i1 haniesk §-9°G-lar Ayeresi bguphent waevBRprajadsaid Gayesiduc was

!&ﬁ%ﬁ%' \1/1&? Ft(?j?(g:{ﬂ%}/&ggr{é)aﬁ %9 GR&Y Eﬁ%%m aqlﬂ th® sSWbh waS removed

A so
tidee réduoed piefdirgret iyt hsicllyd Jodlx j?(lnﬁeatwn by flash chromatography on silica

(St e & BB e Ry ahxg b S b (2B By Ritad (15.2R)
?ﬁfﬂpﬂ{e@ d '@S Eﬂgw nﬁleﬁ%'a%o@t@ﬂll ?Q%\g% a %11 e@%ﬁ%ﬂ é@e%%i Rk )‘rfﬁPLC Rt:
Pidbinr(punigsOG #Ya) rled/MS, NRI(ESDr 3d63.hours. The sol vent was

TR S ISR TS LSRR MBS
vl (p&sky ( MpSPhc/ My Mitesgotgent was renoved under

reduced pressure to give an oil. After purification by
crystallization in EtOAc/cHex, the title conmpound (48)

5 SPBS) KEB O e R -
Ottt 20 Sttty o

sul fonyll- 1- (hydr oxynet hyl ) et hyI I/-\N-(I’B@oxyf or mam de (49)

ON,SCHON, r OH . ,s
N

O _No

\©E> WOH

(e}

A mixture of formic acid (0.5 ml) and acetic anhydride (0.125 ml) was stirred at 0°C for 1
hour, then a solution of (1R)-2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-N-
hydroxy-1-[(2R)-tetrahydrofuran-2-yl]ethanamine (80 mg, 0.22 mmol) in anhydrous THF
(5 ml) was added and the resulting mixture was stirred at RT for 1 hour. The mixture was
evaporated under reduced pressure. The residue was taken up with MeOH (5 ml) and
heated at 55°C for 1 hour. The reaction mixture was evaporated under reduced pressure.
After purification by crystallization in EtOAc/pentane, the title compound (22) was
obtained as a white powder (37 mg, 43%). HPLC, Rt: 3.0 min (purity: 94.1%). LC/MS,
M (ESI): 389.3, M"(ESI): 387.3.

Example 23: Formation of N-{(1S5)-2-[(7-chloro-3.4-dihvdroisoquinolin-2(1H)-
vDsulfonvyl]-1-[(2R)-tetrahvdrofuran-2-yllethyl}-N-hvdroxvyformamide (23)
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0O 98 The title conpound was prepared follow ng procedure
described in Exanple 40 step e), but starting |i-om
6,7-di ch | oro-2-(nmethyl s ul

l onyl)-1, 2, 3, 4-tetrahydroi soqui nol i ne and gl ycol al dehyde.
After pur|f| cation by crystalljzation in DCM Et20, the
title conpound (49) was obtai ned as a white powder (123
ng, 27% . HPLC, Rt: 3.3 m’n(punty 94. 1% . 5LC M5,
A(ESI): 383.1, MESI): 381. %xanple?SS For mati on of
N-11-(11-7-(4-fl uoropaenyl) 3 soqui nol i n-2(1H) -
vl | sul fonyl I met hyl ) - 2- p No?/l I - N-hydr oxyfor mam de
(50) ioStep a) Formati ‘uumrophenyl) 2

-(met hyl sul fbnyl)- 1 ,2,3,4-tetrabydroi soqui noline A

m xture of

Th%tiﬁwmpqmtwl mmar%@ilpmnw@cwfedqsaﬁwi@i%@qmlm $tpee), but

90 h
(088, ot R St AR FRRE) BRARPL R R s
[OR) )et@ﬁﬁdrbﬁirﬂh@%&]eﬂﬁﬁ@rﬂﬁﬂene ABA5 pugficaidh m1‘19'| ) clfﬁ&lhzatwn in
repared in MeQH 15 (20 m) and 1, 4-di oxane (1

HPRENCH mlkﬁotité@ cogpouryl (3n WaStqb&anqdd%scm&llzte(meﬁ@99 mg, 61%).
+ t fal d
%Pi% ﬁﬁtﬂu% S. e r eacot/l-r)tc;??Crr/r%91 ?ilfJ h/fr Qﬁ%@gﬁ,# éﬂﬁﬁgg 3E;J )2((8)
(50 m) and the resulting suspension was f| | tered trough
a pad 0 'Cell te

{ﬁyerwas

= ., = b s ™ S = nder
reduced pressure to give a bl ack 0|I Abter purification

by flash chronat ography™eqsili x/ Et OAC, gr adi ent
li-om3/1 to 3/2), the tit e g8 obtained as a
bei ge solid (2.50 g,HB2 e, Rt: 4.4 mn (purity:

98.8% . LO M5, M+(ES1): 8@6 2. 99 The title corrpound

was 1or epared fall owi ng procedure described in
A¢ splugpn Bﬁth{tza[u(@Vﬁng‘El@W'3 4- d1hydr01s0qu1nol1n—2(1H)—yl)sulfonyl] 1-[(4S)-

ég((ﬁpfﬁgi&?ggp%ﬁ%&%%géu{e H:g'qa#q ﬁeﬂ@égwﬁﬂ%ﬂl aé. EIO?)l caél on brrﬁé) was

plrepa;tt:dlnh MaEDH @h mih akd @\ﬁsmdrp(é mignaen thleN hqlidoas saopoau nﬂH(HQO) 5 ml).

%rq%?ﬁoanl( ned q%fyvafaségl]rlgégorp {2@%@ gﬁ:\%'? Eﬁ%maq @Q%@gﬁ )dlluted with
Q%ﬂu&tedﬁi&%@&ls‘%oﬁﬁton%@m@%ﬂl@fnﬂ INa XY B i RX xbhlg EdOAc (3x10 ml). The

{1(7-isopr op oxy-3,4 r oisoo uin olin2
Qigpnig| Iﬁsm‘sf‘acreymrrﬂunmx 1d|mf;d Pé-ROy) bud ythg fsolvamtanwele (eByved under

10 St f tert | . . ..
S Ronhe TS TFR i AShRMbT honins sy ol wBig ol recipitaied
dheThé tbied Q@Hﬂﬁé‘l@d Wakhed Wﬁﬂﬂﬁ&ﬁa&@nﬁ%ﬂeﬂ&nﬂéﬂ%@ﬁ&ﬂ%ressure to give
descri bed in Exarrpl e 40 ste , but _starting from

L& ang 6pif) iobdhel éitle Teapopad ég‘é)oﬁSpémmﬁf whde dlovvdenddPlas, Rt: 1.9 min

R 5o S e RS N P % (o o0y, $50
(9H, s), 2.76 (2H, nm), 3.64 (2H, n), 4.52 (3H, n), 6.64

](ilH s), 6.74 (1H, d), 7.04 (1H, d).
xample 25: Formation  of N-(1-cyclopentyl-2-{[6-(trifluoromethyl)-3,4-dihydro-

isoquinolin-2(1H)-yl]sulfonyl}ethyl)-N-hydroxyformamide (25)
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Step h) Formation of
7-1sopropoxy-1, 2, 3, 4-tetrahydroi soqui nol i ne hydrochl ori de
The title conpound was prepared |Ibllow ng procedure
described in Exanple 40 step e), but starting from

ter/-butyl

7-1sopropoxy- 3, 4- dlhydr0|squ|noI|ne 2(1/1)-carboxyl ate.

The title conpound was obtained as a solid (750 ng, 96%.
Tera) EarmHisoH i Imedst WAy - Odirifjuormpiettyl)-1 303 ¢-1asahydiqisaqRinoline
(DVMSO-d6, 400MHz) 6 1.24 (611, d),02.90 (211, m, 3.32

(2H in), 4.17 (2H m, 4.56 (1K M 6.77 (1H s), 6.80
(1H d), 7.09 (1H, d), 9. 54 Ar 5s). Step c)
Formati on of

7-1sopropoxy- 2- (nethyIS|d?ony1) 1, 2,3, 4-tetrahydroi soquin

0hd A8e cdBoldd W& SepRey ﬁﬁldﬁﬂﬁg Bf&@dﬁr@ Qllei&ible@\m BQample 1 step a), but
procedure descri bed step a), but star?

$ta1@mg7-fi0m> péﬂpféuqrome@yel23@&’&%}]@0@9@%@1@0|hyd®ch10r1de and one
(F rf:atﬂlﬁ «Igljlgrétt (I)'}g%&% %&% S[%ur clgé%% q u'c}/yasl{aﬁgtaagl} brgﬁ Ac/pentane the

tihe cémpéﬁdwmﬁdema Bagapaﬁdeﬁ(a.mg T304y WRLICE momis fmin (purity:

él 22 3.9 min (purity: 1099.9%.

W%@ﬂ (ES§)7@8(12 Step d) Formation of

N—hydroxy N-(1-1117-isopropo)0, -3, 4-di hydroi soqui nol i n-2(

1H)- y1l)sul fonylinmethyl 1-3-methylbutyl )fornmam de 15The

Biep| &) cBovpauiod wﬁstie:pdbpdztﬂeﬂ-Y[6V\ﬁm)@ucp’omeﬁgll)rﬂ-dﬂ@drdimainolin-

Ln_ Ex t starting from

7y }&75%'31659’2 1}%@ wgf’ﬁ?(ﬂ -1, 2, 3, 4-tetrahydroi soqui n
oline and isoval eral dehyde. After purification by
crystallization in EtOAc/pentang, the | e conpound (51)

was obtained as a white Nﬁ 58% . HPLC, Rt:
4.5 mn (purity: 98. SQ%AEiﬁfﬁéy N %3: 399.3, MESL):
397.2. 20 Exanpl e 52: ioh off ©
N-121(7fluor034a|hydr ©

?h‘% gg?ur ¥ é) dﬁx@ﬁ?r@%%{cg ?(%)lg(;%lﬂ roced re ggszc?be%m Exars‘lple 1 step b), but

Fortimgt ifom o2-(methylsulfonyl)-6- (tr1ﬂuor0methyl) 1,2,3,4-tetrahydroisoquinoline  and
(g};cfl(lmuﬁtgtra%éga_r O%qu}g(?elf”/iﬁgrnﬁ/u%—f%agos ’b? ctr}elsttarllﬁg t%rnofnslgt%ﬂ&é} oénta?ne the
title compound (25) was obtained as a white powder (335 mg, 45%). HPLC, Rt: 3.7 min
(purity: 99.4%). LC/MS, M™(ESI): 421.4, M (ESI): 419.3.

Example 26: Formation of N-(1-{[(5-fluoro-1,3-dihydro-2H-isoindol-2-
vDsulfonyllmethyl}-3.3-dimethylbutyl)-N-hvdroxvyformamide (26)

Step a) Formation of 5-fluoro-2-(methylsulfonyl)isoindoline

(@]
N

S,
N \O
F

The title compound was prepared following procedure described in Example 1 step a), but

starting from 5-fluoro-2,3-dihydro-1H-isoindole hydrochloride and one additional
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The title conpound was prepared foll ow ng procedure
described in Exanple 1 step a), but starting from
7-fluoro-1, 2,3, 4-tetrahydroi soqui noli ne hydrochl ori de and
one additional equivalent of DI EA After purification by
crystallization in Et00/pentan the title 5conpound was
obt ai ned as an off-white powder (2.1 g, 80%. HPLC, Rt:

2.5 rrin@%purlt 1009 LG M5, M1(ESI): 230.1. Step |))
SoRYEenton DIEA. After puri ication by crystallization in DCM/Et,0, the title compound

o1 o 0 R 2t o

po R 6vias prepared fol | owi ng procedure described in
Exanpl e 40 step c), but starting from
7-fluoro-2-(nmethylsulfonyl)-1, 2,3, 4-tetrahydroi soqui nolin
d r i
S0 PR 06 81 RO QN2 g 3.3
dﬂt&ﬂ@bblayhéﬂhadroayfmmbmnps()Mer (248 ny, 56% . HPLC, Rt:
3.3 min (purity: 98.7%. 15LC/MS, M 1(ESI): 369.1,

1\41(ESI): 367.1. Exanple 53: grﬁ?rbﬁq;of
N-11- (1- benzyl pi peri di n- 4-Q) -"B- X 7{f | uor o- 3, 4- di hydr oi soq

uinolin -2(1H -yl)sul fo @ et h yﬁ[l o hydr oxyform am i de
(53) 20 The title conpouke“was pmepared follomnng

d d bed npl e 40 t start
ﬂ;o e g(gnelpouen%lcvsrralls perepalred Pﬁowmgeproce ure gescnbe 1lfll Exsa'lm%ﬁe M]g[ep c), but

daftin g%ﬁn% ﬂdﬂ% W&M 196k éo%déhﬁ’e &rgfj §'Eﬂxﬁém{yﬁ>ﬁﬂ%18éﬂyde After

e and 1-benzyl pi peri di ne- 4 al deh

punifidatiomtbly comy 493l lizatiomt ial Ethaﬂt/qu ithee Eﬂef)émnmnﬂa(ﬁé) wiahebtained as a

Bh%@?w%"z‘é%f‘ﬂﬁ%?g%a (}fﬁ&\é@tséngt ai @ed ag% E%)%Wg%i%gl) 3593,

M) 3WHGESI ) : 476.4, MESI): 474.0. Exanpl e 54:
Formati on of N-11- {147 tert-butyl -3, 4-di hydr
oi soqui nolin-2(1H)-yl)-

I

Nﬂﬁmbﬁometmtvi)byn MilitpJee B)bg €inbith |1 20EH panasfonl DB e maihiRle (27)
title conpound was prepared follow ng procedure descri bed
Pigp E*gﬁﬁn@loyg)fgt(gtyﬂgysulfgml )-8) riftugremeiy i+ gnd 4-tetrahydroisoquinoline
4-(tert- butyl)phenethylanrne Aftegp purification by

: ,-ntAnqg/The title conpound

4.3 min (purity: 100%. LC M
254.2. Step b) Formation of o
The gtle compgund2winprepyred (dlicoving procedyrg dasaribed ahfdapls dggéma), but

gtlall't{rllg from 7-trifluoromethyl-1,2,3,4-tetrahydroisoquinoline hydrochloride and one
additional equivalent of DIEA. After purification by crystallization in Et,O/pentane, the
title compound was obtained as a white powder (2.0 g, 80%). HPLC, Rt: 4.0 min (purity:
100%).

Step  b) Formation of 1-[(2R)-tetrahydrofuran-2-yl]-2-{[7-(trifluoromethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]sulfonyl}ethanone
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The title conpound was prepared | ollow ng procedure
described in Exanple 19 step b), but starting from

N42- (4-tert-butyl phenyHet hyl ] net hanesul f onam de. After
purification by crystallization in DCM Et 20/ pent ane, the
title compound was obtained as,a white powder (910 ng,
87% . HPLC, Rt: 4.6 mn (purlty 98.4% . LC/ M5, MESI):
268.2. Step c) Formation of N1 -

17(7-tert-butyl-3, 4-di bydroi soqui nol i B=2( 1H) -yGsul li nyl -
met hy11- 3- (et hyl t hi GJropyl | - ormamide O N, S
YA gr

0O OH 103 The title @0 A\ ared follow ng

procedure described in Exanm 40 step e), but starting
from7-tert-butyl-2-(nmethylsul fonyl)- |

TRe Btl¢ cérﬁp(ﬁtﬁid)&ﬁﬁsqirslﬁﬂw folbivivgy goceddre described in Example 22 step a), but
(et hyl t hi o) propi onal dehyde, After ]Eg]rlflcatlon by

&tasrglgafrpmza{ms?hylsr}lfem)xa1(gefmomethy %t ,fltt%tr%ﬁwﬂam@sm After

ﬁ@@f&%ﬁ‘g}?z éi?r&ﬁlh%atg%é &lo EP@%&@%?@%M@@ OBHE’Jﬁ ?ERTQ'} off-white

Ad8dd. (2EXmg;I56%55HPEG; Ret 3.0 miaf(pheify1 88 5R- hOAVS; B (IESi) ):H378.3, M

é%[_ %ottlnolln-Z(IH)yl)

Iy: §| b met hy11- 3- met hyl but y1) - N- hydr oxyf or mami de (55) N

, S OHO 10 The title conmpound was prepared follow ng
procedure described in Exanple 40 step c), but starting

Pwepny) Formation of 1-[(2R)-tetrahydrofuran-2-yl]-2-{[7-(trifluoromethyl)-3,4-dihydro-

7- br.onp- 2- 1, 2, 3, 4-tetrahydroi soqui nol i ne
Qﬂ@ulf’gpgv%]%tlgék é;ohﬁ%’?er purification by
crystallizationln Et 0Ac, the title cempound (55) was
obtained as a white poyder (2020251\(@@ HPLC, Rt: 4.2
mn (purity: 99.29%. ESL1) Y 419.1, M (ES]):

417.0. 15 Exanpl e 56: Fo 0P OH
N-{2-1-(7-brono- 3, 4-di hyd

?tl?\f ﬁ§ I&:(?I%{}(Ig}?lgrz g!}r{?%aég(f %%l g}/g!’ Ilg%ﬁdlblrei\tgescrl ed 1n)f:lxamplé/ i2 step b), but

starting from 1-[(2R)-tetrahydrofuran-2-yl]-2-{[7-(trifluoromethyl)-3,4-dihydroisoquinolin-

2(1H)-yl]sulfonyl}ethanone. The crude title compound was obtained as a pale yellow oil
(288 mg, 99%) used without further purification in the next step. HPLC, Rt: 3.3 min
(purity: 90.4%). LC/MS, M"(ESI): 380.7.

Step d) Formation of a mixture 2-({2-[(2R)-tetrahydrofuran-2-yl]vinyl}sulfonyl)-7-
(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline

The title compound was prepared following procedure described in Example 22 step c), but
starting from 1-[(2R)-tetrahydrofuran-2-yl]-2-{[7-(trifluoromethyl)-3,4-dihydroisoquinolin-
2(1H)-yl]sulfonyl}ethanol. The crude title compound was obtained as a brown oil (190 mg,
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r OH The title conmpound was prepared |bllow ng procedure
described in Exanple 40 step e), but 20 starting from

7- brono- 2- (et hyl sul fonyl)-1, 2, 3, 4-tetrahydroi soqui nol i ne

and acetone. After purification by crystallization in

MeOH, the title conpound (56) was obtained as a white

powder (253 ng, 54% . HPLC, Rt:" 3.4 min (purity: 96.99%.

LG M5, MH(ESI): 391.1, M(ESI): 388.9. 104 The title
errpudavifeest Hrtsa puliadion ewmitiegiept Be diiLeC.dis 89 ad piity: 84.3%).

| e+ t c), but starting from
Eé?grgtﬁb(ﬁéﬁgggnet hyl sul f ony
0-1, 2, 3, 4-t et rahydr oi soqui noti ne and
benzyl oxyacet al dehyde. After purification

b
e steal IFoFaeidh Pn” @0 ydient{+ (?é?)eefﬁ%fadfrdﬁx'(@%)-y%{l 7-(trifluoro-

PRI s P B R By o oot 20

w59 hidrofixaenplyé]-58 [ 7-Foiflmatonamydk 3,4-dihydroisoquinolin-2(1H)-
%—I% F}bzen %I ox)%- 1-11-(7-chl or o0-3,4-di hydr oi soo
i P, f(% 451291 ) sul fonyl | net hyl | et hyl ) - N-hydr oxyfor m
am de (58) The title g ound was prepared |bll gwhng
procedurerdescribeq in Exapple 40 sfep e), bq{@@g
S
her ()\Psﬂqgi_lnol in

from N/S\ﬁﬁ £
7-chl or o- 2- hyl su‘Pbelngl}) -128 3, 4-t
e and benzylexyaeet al dehyde. After pur at'i on by

crystal li zation jip.dt 20/ pentanc, the titl eé@%ﬁﬁound (58)
was obtained as a white powder (126 ng, 29% . HPLC, Rt:
ThStitheiporaparmidtwas rirsi@ireddfdlowing@ tvBgedike &SEibeddi8 ExBmple 22 step d), but

M(ESI): 436.9 e, 59: Formati on of .

etk i G5 T sty Fp i u e {yiyosmeghgyg 2.3.4-
feti@hy@6isdduinAlreNPurffidalibh by lflasis éﬁrﬁﬁﬂbﬂgfﬂ?& wls)iRb iviéx/EtOAc 35/65)
-N-hydr oxyfor mamde (59) 0 0 ( OH 0 The title

elrvpasiihd sspastion e dpdiglidsirbasemes 2Ry ard(1§e80r i bed in
Exanpl e 40 step e), but starting from 2-(nethyl sul
fonyl)-7-(tri fluoromethyl)- |

TRe 3xpectett (18RRI iedaOWhN 0biaed a8 dhd engot mreyas &1 80 dehysdes). HPLC

Alter purification by crystallization in Et20, the title
gofpunBt: 200min 6oyitiad "gok @iMadMaESH: W fe powder (204

0 S : kb 0 :
o2 LR g YR oA Mot PR M. 1R 254
A, Rtcy.6lnoipepiiryty: 214, T-G/MS, M (BST3; 395K, W EEST): 393 4.
oi soqui nol i ns2(1H) -yl )sul fonyl I et hyl1l- N- hydr oxyf or mam de
(60)

Step f) Formation of N-hydroxy-N-((1S)-1-[(2R)-tetrahydrofuran-2-yl]-2-{[7-(trifluoro-

methyl)-3,4-dihydroisoquinolin-2(1H)-yl]sulfonyl}ethyl)formamide

The title compound was prepared following procedure described in Example 22 step e), but
starting from (1S)-N-hydroxy-1-[(2R)-tetrahydrofuran-2-yl]-2-{[7-(trifluoromethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]sulfonyl}ethanamine. After purification by crystallization in
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The title conpound was prepared | bfl owi ng procedure
described in Exanple 40 step e), but
startingfronv-fluoro-2-(nmethylsul fonyl)-1, 2,3, 4-tetrahydr
oi soqui nol i neand cycl opent anecar boxal dehyde. After
purification by crystallizatior in EtOAc/pentane, the 10
titIe conpound (60) was obtained as a white pomder (190

, 47% . HPLC, Rt: 3.7 min (purity: 100% .
W@mm@? thotitlyrempyund3@g) was pbigipideassa Wi rmdeb K7omg, 45%).

gl%o%’q%alﬁ 530}39{11?@‘(21{%5 499%‘)@‘/ ??F IMS Y (ESD: 4233, MIESI): 4213,

1- (phenoxynet hyl ) et hyl | - N- hydr oxyf or mam de (61) 15
_FO(natlonof 1 1_ ) )

e (400 ng, 1.63 20 nmmml) was prepared ijn_anhydrous THF (8
nil) and cooled at -78C. Then a squK} of Li HMDS (1M in
THF, 3.6 m, 3.6 nunol) mas ad After 5 mm
net hyl phenoxyacet at & 9 nnDI) was added. The
resul ting mixture was s :ed at 'ﬁ&@ for 1 hour, then
at RT for 15 hours. The reaction xture was diluted with

Et0Ac (20 m ), then washed with a I N aqueous sol ution of
Ha ti{ @ x@0pmind) wasnutemrahfoliowirerpracgdeotdes2ibeasioh Uixaomplat9 step c), but

HCO3 20 ... The .layer r tracted. with .
DA 50 Ty gL PP Ry SRR B otine and
QBL@%@W&@D%&&@M&&M@ nt Afgs I eimv@tdonndgy regisarshtion in
pressure. lier purification by crystallization in
Et@én@/ﬁﬁmahpéﬁteamnpqmé 81 Mes cahigoeshds wawhigb paivded (Rs mgn 11%).

ﬁburl Eﬁ%ﬁlVf%unﬁ{%ﬁégnpkf€§#§ﬂqtﬁ%ﬁiﬂé?ﬁ kfaé§§%4g1§78.2.

Step b) Formation of

11(7-chl oro-3, 4- dlhydr0|squ|noI|n 2(11-1)-Asul |l bnyil-3-p
haanpienr Rﬂanfiprmatlon of N-{(18)-2-[(5-fluoro-1.3-dihvdro-2H-isoindol-2-v1)-

sulfonvl]-1-[(2R)-tetrahvdrofuran-2-vljethyl}-N-hydroxyformamide (29)

Step a) Formation of 2-[(5-fluoro-1,3-dihydro-2H-isoindol-2-yl)sulfonyl]-1-[(2R)-
tetrahydrofuran-2-yl]ethanone

The title compound was prepared following procedure described in Example 22 step a), but
starting from 5-fluoro-2-(methylsulfonyl)isoindoline. After purification by crystallization in
Et,0, the title compound was obtained as a grey powder (89 mg, 38%). HPLC, Rt: 2.8 min
(purity: 97.4%). LC/MS, M"(ESI): 314.2, M (ESI): 312.2.
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A suspensi on of

1-[(7-chl oro- 3, 4-di hydroi soqui noli n-2(1H)-y1) sul fonyl ] - 3-
phenoxyacet one (468 ng, 1.23 nmol) was prepared in MOH

(15 nil), then NaBH4 (77 ng, 185 mmol) was added

portionwi se. The resulting mxture was stirred at RT for

I h0O. The reaction m xture was concentrated under

reduced pressure, then diluted with EtOAc (30 m) and

WeBhel) wionnaianN afuedl(sTaevat!iodihpfrorbl(spgidel-¥-yhhdlfayll-1-[(2R)-

gL [ution of NaHCO3 (15 ml). The aqueous
Fe%ﬁ@%atg?eg?%@g gd wth Et0OAc (30 mM). The organic 15

| ayers were conbined, dried (MySO4) arm the sol vent was
renmoved under reduced pressur e‘?\\wri fication by
crystallization in EtOAc/pe A tthe title conmpound was

obt ai ned as a white powd 415 ¥gyotHgsyy. HPLC, Rt: 4.5

mn (purity: 99.2%. If M F(ESD: 382.2. 20Step (7)
Formati on of a mi xture of

Thetitlo tamBoynti(vlds) prSpapdefotis wirigofrodedare dystiilsad iniBxyipte 22 step b), but

Sagiesiom 2 e S KRy s EoLA- e AR detgahydipfuran-

. . ! ; .
B e el P pop G 8Tt g ek A LTS m 3670) used
witbpwti feetherTheifrceson in thg mexk stap.eHRBE, Bt:i 2.5 edndpuddg: PBB). LC/MS,
Qf&ﬁligﬁ% at RT for 20h00. The reaction m xture was

it h DCM (10 m ), then washed wth a I N aqueous
solution of HClL (2x10 m ) and a saturated aqueous
sol ution of NaHCO3 (10 ml). The aqueous | ayers were 5
&iep rcadtoetiatipn nf DANIX(ER DO/ 1wirb2-({ T 62 R igiaahyd rofayer 5 ylleing! fsulfonyl)-
con‘%i Ped, dried (MgSO4) and the sol vent was renoved under
PeEGeEY pressure to give the title conpound as a pal e
yel |l ow powder (294 ng, 83%, m xtureo E/Z isoners
(ratio 85/15 by HPLC). HPLC, F%R\E:,%}@w and 5.4 mn
(total purity: 98%. LC M5, A Sl): 364.1, MESI):
362.0. ioStep (1,1 Formayi of AT-
[ 2-117-chl or o- 3, 4- di hydr'oi spqui nol i n-2( 1H) - Asul fbnyil -1
- (phenoxynet hAet hyl | - N- hydr oxyf onnami de
Aeotité tanpdufrdoidsqirepaged following procedure described in Example 22 step c), but

( 3- phenoxypr op- 1- en- | -_}{Osul fonyll -1,2,3,4-
ftélftmahﬁy@mo?qb(édh}%ﬂﬁn@ yEoZtispindok2ulsullgnd]- inf(2Rg-tetyahydrofuran-

| . 7. - % 0
Z5Plho® TREGRRES Porthfuntt i dubeB IS o BRI RANAPHE, 94%) used
wehoutt furtheropyrtfaaiien m icureat wapg. HBACe&t:al.2 6l (padity30.8%). LC/MS,
}Q}E‘Eili ction tnixture was washed with brine (5 n) and
(

~

B wer e separated. The organic |ayer was dried

MySO4) and the sol vent was renoved under reduced
pressure to give a yellowoil. A mxture or lomc acid
§2p 0l) didrinatiovd oA CBR)i 2 (Anfhupde ] Pedil@d e - -Ysowede -8 il s nipahy Gt N G@droxy-

r,30 min., then a solution of reyi ous ,20 oil Jj.n. .
ARG 5 e g U Sl REL T g2t isoindot-2-
W)Mjaﬁrﬁ]-mﬁya%x)u-?Qmet%yﬂmmw-mmemaﬁdme at RT for 90
mn. The mxture was evaporated under reduced pressure.
The residue was taken up with MeOH (15 m) and heated at
60C for 2h00. The m xture was cooled at RI and a solid
precipitated out. The solid was filtered, washed with
MeOH (3x) and dried under reduced pressure to give the
title conpound (61) as a white powder (255 25ng, 789%.
HPLC, Rt: 4.4 mn (purity: 98.1%. LC M5 TOESI): 425. 2,
MESI): 423. | . 108 Exanple 62: Formation of N (1-
{k7-chlor 0-3,4-dihydr oisoq u in olin-2( 1H)-vl)-
sul fonyll meth yl I cycl opentyl)-N hydroxvformam de (62)
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The title conpound was prepared foll ow ng procedure
described in Exanple 40 step e), but starting from

7-chl oro-2-(nethyl sul fonyl )-1,2,3,4-tetrahydro
soquinol in e and cycl opentanone. After purification by
crystallization in Et20/pentan the title conmpound (62)
was obtained as a white powder (272 ngy, 37% . HPLC, Rt:
3.6 min (purity: 96.2%. LC/ Ms, 10ESI): 373.1, NP(ESI):
371.0. ioExanple 63; Fordht on of

N-1-2, 2-di met hyl-1-§ quoronethyI ro-
Q% onf

|squ|noI|n 2 1, = fonyl | net hyl m¢
mami de (63) t |°ZHN*@3H i
N-12, 2- di et 1 (1[ 6- (trlfluoronet )-3, 4- dlhydr0|soqu

i nolin-2(1H)- yI]sGBPBhyII uszm
TR F;ﬂ )cgr%BounAh'sr eer%l I arelayf(é IBX ) %rggge u5e dglr ogeméé]?e 29 step d),

bierstakOfig Pﬁbﬁ Uﬁ-@l@brozﬁ-( {m[(SRf-tﬁtraB?&ﬁﬁlrﬂ'ﬂle yllﬁfﬁiyl}sﬁrfonyl)womdolme.
m xture was_filtered through a Celi ad and the sol vent

Rerlicaliap o dlech Cﬁﬁ?&@ﬁ"%@i&\%@oﬁl racetian E1Ohna 5l pilpwcis separation
B?&ﬁﬂdﬂlﬁ%%%?ntNL %%QQ?ﬁé kred to glve the title

compoun e|g ff'oam (364 ng, 98% . HPLC, Rt:
ThSexpented UL, 2RY isodfer 584 oblaGichiGs tNY BSjoy pretuibt @8 v, B9%). HPLC, Rt:

LS pit: ARo0 3GV p GESH! 1%

oi soqui nol i n-2(1H) - yI)squonyIIl -cycl op
entylethyl |l -N-hydr oxyfor mamde (64) 109 N\CIL) 0 ,S
Oh¢ expidcEd (ORPRe igontdr evas obpanadciswas mpre pacddt (201 hgvd910). HPLC, Rt:
rocegg géﬁyilbed in Exanple 40 step e), but starting
(met hylsul fonyl)- |
, 2,3, 4- tetrahydroisoquinoline and
cyclogpntanecarboxaldeh After purification b

Siep <) &prmatinn fiN+{Al B DG hceac | 3t dibydrp1aFkisotnpbanddsyléanyl]-1-[(2R)-
19, 77%. HPLC, R::
%?‘hﬁm%ﬁ‘(an' 'yﬁéthygmf%% "D"Egr%én{l%%( = ): 4{633 1, MESI):

430.9. Exanpl e65: FornatlonofN-(l [(6 hl or o- 3 4-di h ydr
oi sog ninolin -2(

H) -
yl)sul fonyl | met hy1l1-2, 2-di yﬁgr fop y1)- N hydr
oxyfor mam de (65) 10;3 r’ ~oH

The title compound was prepared following procedure described in Example 22 step ¢), but
starting from (1S)-2-[(5-fluoro-1,3-dihydro-2H-isoindol-2-yl)sulfonyl]-N-hydroxy-1-[(2R)-
tetrahydrofuran-2-yl]ethanamine. After purification by crystallization in EtOAc/pentane,
the title compound (29) was obtained as a beige powder (12 mg, 40%). HPLC, Rt: 2.3 min
(purity: 90.6%). LC/MS, M"(ESI): 359.2, M'(ESI): 357.2.

Example 30: Formation of N-[2.2-dimethvyl-1-({[6-(trifluoromethyl)-3.,4-dihydro-

isoquinolin-2(1H)-vl]sulfonvllmethyDhept-4-yvn-1-yl]-N-hydroxvformamide (30)
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The title conpound was prepared foll ow ng procedure

described in Exanple 40 step c¢), but starting from

7-chl oro-2- (et hyl sul fonyl)-1, 2, 3, 4-t et rahydr oi soqui nol i n

e and trinethyl acetal dehyde. After purification by

crystallization in EtOAc/ pentane, the title conpound (65)

was obtal ned as a white powder.” HPLC, Rt: 3.9 mn

&tgurl t .69% . 15LC/ M5, M+(ES1l): 375.2, M (ES1l): 373.1.
Ba armtm il AR-dimethylhepi-4-yhoate

N-12- 1(7-tert-butyl -3, 4-di hydroi sogu nol i n-2( 1H) -

yllsulfon yll- | -(tetra r yr an -4-yl)eth

yl1-N-h ydr oxyfor mamide ({66) Step a) Formation of

2-1(7-tert-butyl-3, 4-di hydroisoqui nol i n-2(1H)-Asul | i nyl

To la soluRidh tof TNy Dr6omP Bop yirask; 2My leTHENS -78°CLAfHcAnsif)gdh @R added

f
7 Seluton agatpyl et By T PR gy v
A S oP 3 el 7R R RE A Bl SRR PRI e, 243
i) Qo8 by s fermalrof 20 weis, dtidedoopiiise: Waf WIS wimed © RT
thyl t dr o- b | at 0.22 m, 1.65 .
8 A RN e R Ao G o wi
E68S2%060 PlMFhe (AIn&E ofFdnif Ayt 3Rre &Q&e?%ﬂ{ 'W‘ﬁﬁ:r nBI’fﬁéJﬁrﬁl dried

was cool ed at 0C, then a sol ut’ion or
MMpSQnd TheGelvem wid yenwmeé uaddedicubiaBibid theSesdyic \Zaszpurnﬁndl by flash

eSS 15 GRS USRI 80, B HASH 8O s o

E(ﬁﬁﬂé‘s@thﬁﬁS&J &, 66%).r g3iCduPem@shel/EKOAC UR/MY: t t0Ag5.( 2R-NMR
m nd washed with a 1IN aqueous sol ution of (2x20
(@?Ch'BIQ@MPbZ)aSqlubb@ﬁ ey @45(6He$)e2é§t(21épmh@ 3% @H, 5L 6Ad (2HOm).
ml). The organic | ayers were conbined, dried (MSO4) and

the solvents were renoved under reduced pressure to give

8tef D) PO hRER V12, 2-Dih&hymepid ieatdion by crystallization in
Et OAc/ pentane, the title conpound was obtained as a white

powder (455 ng, 80% . HPLWm n (purity: 96.8%.

LG M5, M(ESI): 382.3. 15 ) Formation of
N-12-1(7-tert-butyl-3, 4-di h?/dr oi soqui nol i n- 2611 frb/OsuI fo

h9la sfurty of LiAlH, (7.4 g, 194 mmol) in anhydrous Et;O (200 ml) at 0°C was added a

gélﬁfi&g@f}/\ﬁﬁ)ﬁ 2N Rindad }%ia?%é#)(gl%dr 5 d?)é}{}ﬁ@rgl% F60%100 ml)
klysdt;oov@ aqiitd bf B0 maf. THfe-rydotidu mig oy vad stirred at 0°C for 3 hours. A 10%
1-(tetrahydro-2H 20 gyran 4- ypet hano|

AUSOY selHHOEOSNNAQH 485 mnl) waszaddedoilgwivn Ths slrﬁﬁgigbw%é %iﬁpeé 19T, The
%)aiéggﬁ nﬁgﬁ{fﬁg%lﬁ{rr?m% dvh\g§ wgbh)aa[hﬁstﬂé §Q0e veRIORbH& under reduced

pressure to afford the titled compound as a colorless liquid (20 g, 89%). TLC: Pet.
ether/EtOAc (8/2): R=0.3. '"H NMR (CDCls, 300 MHz) & 0.95 (6H, s), 1.03 (3H, t), 1.81
(1H, br. s), 2.10 (2H, s), 2.17 (2H, m), 3.14 (2H, s).

Step c¢) Formation of 2,2-dimethylhept-4-ynal

Ox 4
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added dropwi se. The resulting m xture was stirred at 0C

for 15 mn, then at 60C for 20h00. A 50% aqueous sol ution

of NH2OH (1.0 ml, 16.9 mmol)) was added and the resulting

m xture was stirred at 60C for 2h30. Then the reaction

m xture was washed with 25 bri (5 mM), dried (MgSH)

and the sol vent was renpved under reduced pressure to

ive a yellowoil. A mxture of formc acid (3.2 m) and .

T ot sobuimmrgfaniobd chiorge ) anasd sunel) ael sy doays B VG300 D), at -78°C
| ut | j id 40N rous THE

WYY udfaGRudy SGAREORD P o RS HALO T I iBgyye was

stirrdGitF-98°Q Gord 0Nmin. tAh esluiddn & 2,2 alim3ByItept-4-Fhe -6l (20 g €4vasnol) in

evapor at ed under reduced S%é;sure. The residue was en

k
iy pushDOAD R0 D Wiy addsd Qyeht psued Pb2S Annilhe réﬁ%téon mixture

g ot |
R G R M B TR G 114 mob
wak ibdedvivith weaere(f700 29 L O hlerdranialayesebuscphmattdagudesasbed with a 1.5M
sol ution of 10.m ) and, brin 10 ml), The aque
Fins Sen LBt ERUhRT RO Feiniy g G iecd (MzSOd
hiRY @ S0 VB Sy A& QBRI R&Lunddf FRHcddVISte Bt @ie 3Ry HhpY@RI as a pale
renoved under reduced pressure to give a yellow oil.

Ifomer liquid {16 Tat§780. BYCePtsethtWEE¥d GR)i R= 0.75.

T ER D SIRERE) £5P1 i 38,5 TSRAa P QG S
(purity: 1009 . LC/MS, MEST): 425.3, M 10(EST): 422.09.

Exanpl e 67: Formation of ethyl . , S
Step2 1 (Bymatpmeohdf2.3: ety {6+ Souironottnl) 2 by droisoquinolin-

ulfonyll: 1- Tf or myl (hydr m n.ol et hyl Tcycl opr op
%Q%@Ei'ﬂs}ﬁﬁ%%]ﬂIg?tgyl?%e'nﬁ?fu'yfég'ﬁg%%ﬁ%oxggoﬁg%ﬁlﬁ was prepar ed
foll owm ng procedure described in npl step c), but
starting from 6, 7- di met hoxy- & Wnyl) -
, 2,3, 4-tetrahydroi soq' e an et hyl 2-
fornyl-1-cycl opropane hoxyl ateN~aliter purilication by
crystallization inFEt20; the ti(EIe compound (67) was
obtai ned as a white powder. HPLC, Rt: 3.0 mm (purity:

DBe 889 corhiuviB, waA(fESRYed DHdwing ro¢ddstd desdbbadlin EB@nipkatfétep c), but
68:. For.nat i of -cycl opentyl- 2- . o

?tF‘r-t*f‘g( 3fr°lnh: Z'R‘)?‘fﬁhy g}lﬁj9‘a¥1?f§thlfﬁ?°§‘Hﬁeth}%ﬁ'dI’%’?'rﬂ(t‘itﬂ‘?’ dgpisoquinoline  and
%%Lcﬁ?lﬁ%ggyfﬁtmﬁaﬂ\l‘&ﬂ&r paxvitaImByder{®lizAionSiN Ei@AL,(the title
¢ampqundifBrmwasaybaaitechysc bxigopi das (700 Re139%)y GBI, dry4.B ntin (purity:

Bl RSN el g o (200 . 0.3

Example 31: Formation of N-[2.2-dimethvl-3-phenvl-1-({[6-(trifluoromethvl)-3.4-

dihydroisoquinolin-2(1H)-ylIsulfonvlimethvD)propyl]-N-hydroxvformamide (31)
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112 mg, 0.70 mmol ) and pot assi um car bonate anhydrous (190
nmg, 1.39 mmol) was prepared in MeOH (2 nm) and

1, 4-di oxane (2nml). Argon was bubbled for 5 min., then a
suspensi on of Pd(OAc)2 (5.2 ng, 0.02 mml) and

tri phenyl phosphine (6.1 ng, 0.92 mml) in MOH (2 nl) was
added. The resulting m xture was heated at 80C under

m crowaves for 15 min. 5 The reaction m xture was dil uted

Whe HlEeonpounddvasas prsdcduol lRwing Ripcqdpxg destredoindgammplq By eep ), but
R LT S Rl SR ggine and

2a-dEnekel-pehtaylprophing. Afted gurtfivapionbd ctyG8llizeisn abEad Aefe@sne, the
a white powder (130 ng, 65%. HPLC Rt : 4.4 mn urity: .
gde gompoynd (Ve) Wis ckgined apgswaite gy (H00 me %) PE)QAH%F &-0 min

ritd=Q00%h | M (ES)): 485.3, M'(ESI); 483.4.
@ﬁfc?g?zp%m 2-(1-8{)7-% ?e”nlg//ll(- g,)4-§j3| hydr oi soqui nol i n2(11
1) -yDsul fonyl | et hyl | - N- hydr oxyf ormanmi de (69) The title

AR TRl R A L AR O I L IENT
@f&ﬁ&&ﬁéﬂh&h@&, jd%&%is@ﬁﬂiﬁbﬁﬁlﬂ:(ﬁﬁ—& %ﬁnfdﬂzﬁkk@ﬁmrﬁﬂﬁ, (32)
e | e conpoun was O al ne as a Ite po er

(56 nmg, 56% . HPLC, Rt 4.5 mn_(puri®y:\ 98.0%. LC M5,
MH(ESL1): 429.3, M (ES$ 426.9. A
Exanpl e70: For mat i onofd 88t 1-2-{17-(3-hydr oxyp
henyl) - 3, 4- 20di h ydrois | Mol Ta<26A4H) -yl | sul fon vyl
leth y])-N-h ydr oxyformam de (7 113 Et OAc/ pent ane,
the title conpound (70) was obtained as a white powder

(hsSHtlncgnp@sshwashiPti@rediollo@ig propedupuidéstybedoi. F3%gnpld 22 M) e), but
%t’;l(tgé?gr_o‘i‘l? ggli{_)mﬁ%&%ﬁ%’x;ﬁé?&f—@ﬁﬁk}wgﬁ%@&-%11]?21-'{[f&ltiﬂg(t)rlor%%thyl)%A-

@ih§ QDo @inb in-2( Hfj)-yl?s%lfonﬁ?é&hi&ﬁﬁﬁe. 1Aﬁer1§19ﬁﬂi6ét!ti()fﬂ){§'f crystallization in
oxV) am nol et hyl i cycl opr op anecar boxylic acid (71) A
E6DAe/poranst the Wil¢ compound (%2) was obtained as a white powder (45 mg, 76%).

. Z-4i hoxy--3,A- dj IO 1,890 - ), ~ sul fon
%I%fq_ﬁt[%%{rn%m% % ) g%ﬂ%f%j 124*@%‘1}‘ L9914 Nr@sHUnyh) su
}cycl opr opanecar boxyl ate (I 92 ng, 0.42 mmol) was

pr epa{ed in THE (5 m 1<'<1Ind wat er 12 n1),e t hen i OH (176

gisoquinolin-

1Nt 1133 0@l yd }Srrin@é‘-%h{g' 9%%1?6}&{5&?%@'3. 3)
HCl and brine. The organi c |layer was dried (MySO™) and

he | vent s e evapoyated under r ced pressure.. .
&\Wéj %ﬁﬂ’f“?ﬁi%g f—thYci-agft rlwlg%ﬂ)ofxgng’n"e-w rogoqy ialine
title conpound (71) was obt ai ned as, a white powder (100
ng, 55%. HPLC, Rt: 2.1 gb ULt ¥s(86. 7% . LC/ MBS,

M ES1): 427.1. 15 Exanple 7 or mat Pon of N-11-cycl opr
opv1-241, 3-di hydro-2Hisoin < | sul fonvl) - ethoxyform

of

%{1% gtele S:ZI%%)ound was prepared following procedure described in Example 1 step a), but
starting from 7-methoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride and one additional
equivalent of DIEA. After purification by crystallization in Et,O/pentane, the title
compound was obtained as a pale orange powder (0.9 g, 72%). HPLC, Rt: 2.5 min (purity:
100%). LC/MS, M"(ESI): 242.2.
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The title conpound was prepared |Ibllow ng procedure
described in Exanple 40 step e), but 20 starting from

2- (et hyl sul f onyei soi ndol i ne and

cycl opr opanecar boxal dehyde. After purification by
crystallization in EtOAc/pentapge, the title conpound (72)
was obtained as an MI-white powder (181 ng, 53% . HPLC
Rt: 2.7 min (purity: 100%. LC M5, M (EST): 311.1

MES1): 309.1. 114 Exanple 73: Formation of

1 r 2 sy 1
Wb, R A AP
ﬂ)su@‘owyl TnefhyNprdpr2-@ht I0y[FINeh fdrbt o fedpaland was prepar ed
I bl I owm ng procedure described in Exanple 40 step e), but
starting from 7-chloro-2-(nethylsul fonyl\

)-1, 2,3, 4-tetrahydroiy sogui nol™d =

cycl opr opanecar boxatde T purification by
crystallization in EtO nef tlee title conpound (73)
was obtai ned as a white powder (246 ngy, 62% . HPLC, Rt:

mn (purity: 100% . LC MS, MH( ESIA 359.2, M ESI}
§gqt1@e cqng@g%lm/z@ pygparq:cbfql‘lﬁfviu{-gnpr@f:edure escribed in'Example 19 step c), but

C pr 2y _ -(0-
DD T & A EI DAy PO T Rt hIOeS o 32
flﬁ‘ﬂl))a(ﬁiolﬁﬁ Mf‘f'e?w[ﬁlnﬂcaﬂtorﬂay Q)rélﬂmmtiviet HELC oivpaemn dX was column gradient

ep@&ﬁ\? gfé/g Wé{)](?)‘, gl}ﬁout g lé(rn%p(()juensdcxgvlasb (e) ta}nrédEa)éaan&lhﬁe Af)g 8’:3 mg,
8%§ nEp iy R |3f3%1¥11(})u1§fy( BY. r7‘%) UECM@tMVdEB'I)]- 4873, ¥r (ESTy abygdro
i soqui nol i ne an
Step c¢) Formation of N-hydroxy-N-[1-{[(7-methoxy-3,4-dihydroisoquinolin-2(1H )-yl-
)sulfonylmethyl}-3-(tetrahydrofuran-2-yl)propyl [formamide

A solution of  N-((2E)-3-(2-furyl)-1-{[(7-methoxy-3,4-dihydroisoquinolin-2(1H)-
ylsulfonylmethyl } prop-2-en-1-yl)-N-hydroxyformamide (30 mg, 0.073 mmol) in MeOH
(3 ml) was hydrogenated over 10% Pd/C under 5 bars of hydrogen for 2 hours. The reaction
mixture was filtered and the solvent was evaporated under reduced pressure to give the title
compound (33) as a colorless oil (10 mg, 33%). HPLC, Rt: 3.2 min (purity: 84.3%).
LC/MS, M"(ESI): 413.3, M (ESI): 411.2.

Example 34: Formation of N-(1-{[(6,7-dichloro-3.4-dihvdroisoquinolin-2(1H)-vyl)-

sulfonvllmethvll-2-ethvlbutyl)-N-hvdroxyformamide (34)

Step a) Formation of N-[2-(3,4-dichlorophenyl)ethyl]methanesulfonamide
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15 cycl opropanecar boxal dehyde. After purification by
crystallization in Et20/pentane, the title conpound (74)
was obtai ned as an of f-white powder (231 ng, 54% . HPLC,
Rt: 3.8 min (purity: 96.4%. LC MS, M+(ES1): 393. 2,
M ES1): 391.1. Exanpl e 75: .formation of N-(1-cyelopr
opyl-2- {17-(4-flu or ophenyl)-3, 4-di hydr 020i sog uin
olin -2(1H) -ylisulfon yl leth yl)- N-hydr oxyform am i de
(75) 115 The title co ound was {\ pared follow ng

&

procedure described in %jfiﬁL:ETg p e), but starting

from

7- (4-f 1 uor ophenyl) - 2- (mefhyl Sul onyl) 1, 2,3, 4 tetrahydro
TR EL RS Gk o8y RASREARRRLIENAR A Shple 19 sep .

stanipgurftbni 78 }4- &mﬂou@hmaﬂl&daMea Alftelt eplmfwdﬁlm ( B§78 cngtallization in
60% . HPLC, Rt: 4.1 mm (purity: 599. LC/ VF(
E?@@m@(ﬁf’{@ﬁlj’ compeuns! wisehigiie a7 P oVSHeET Bl A1 & 90%). HPLC,
féﬂ% Al @%%9 199-58, Y/ L@/MﬁdeEBIB‘@%@)‘ 78 (E)SI%: ks.1
sulfonyl 'nmethy11-4, 4, 4-trifluorobutyl)- N hydr oxyf or mam de
(76) F io The title conmpound was prepared foll ow ng

.? 2 0%? grr‘n?atgoisofr 6I }ngch 0,.0_52((6‘ nﬁly([asulfo nysl} ? B 384) ietralflgidr%%s%gptujnglgne

7-chl oro-2-(nethyl sulfonyl)-1,2,3 OQ t et rahydr oi soqui nolin

e and 4,4,4- trifluorobutyy ghdeh gﬁs After purification

by crystallization in EtOA tane,°the title conpound

(76) vvas obt ai ned as a whi-f &powder (420 g, 45% . HPLC,

Rt: 4.1 mn (purity: 99.2%. LC M, M(ESI): 415.1. 15 Ic

The 1111@1 cenpaiderasdirenaded foélowmg procedure describéd in Example 19 step b), but
I I L 77, The

et AR LB AT AL B gnlitlngaye wes

baimsé&nd e 4Qixsirepocl)q,7ldithl20- &tnﬂr 17L8’-1d1cflloﬁcmz (methylsulfonyl)-1,2,3,4-
6, 7-di chl or.o- 2- (net hyl sul fonyl) - et rahydr gi soqui n
st hedraisaquelns peii arieéxPbéxal- d%‘?ﬁfdémﬁﬁ@tt“é‘r by, ewﬁailtzatl%ﬁl iPrOH

P, 548 el R0t Ml SERTBA LT bolfiE 1,95

Brfiof. ;iIRIL(f JRt: 94, Iﬂﬁ«f)(purhl@l MB)% MECEEIS) M a2]11): 280Nt ( ESI )
418. 116 Exanple 78: Formation of
N-{l cycl opentyl-2-1(7-isopr

Sﬁ‘:ﬁxlé? 3F6m‘i’dtf&)id ro@' Wﬂu{[(@bld'i@ﬂ(;rbb?ﬂy ks et QM Inosh Y] - PhdWfonyl]-
dr oxyf or mam de (78)
methyl}-2-ethylbutyl)-N-hydroxyformamide

cl S
N~ o
o f “OH
0

The title compound was prepared following procedure described in Example 19 step c), but

starting from 6,7-dichloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and 2-
ethylbutyraldehyde. The addition of hydroxylamine required 48 hrs and the use of 22
equivalents. After purification by crystallization in EtOAc, the title compound (34) was
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The title conpound was prepared |Ibllow ng procedure
described in Exanple 40 step e), but starting from
7-1sopropoxy-2-(tnethylsul fonyl)-1, 2,3, 4-tetrahydroi soqu
nol i ne and cycl opent anecar boxal dehyde. After purification
by crystallization in EtOAc/peptane, the title conpound
(78) was obtained as a white pomder (390 nm, 689@ HPLC,
Rt: 4.2 mn (purity: 99.6%. LCO M, M-(ESI):
RPLESEY as 40806 PYWEKARP) @127 $3%PoHREC & 8 min (purlty '100%). LC/MS,

AV pyridin-4-y1-3, 4-di hydroi soqui nolin
%&3 p:%@l?]%‘&l(lét hyl | - N- hydr oxyformam de (79) The
title conpound was prepared foll ow ng procedure descri bed

in Exanple 68 but startlng fron1pyr|d|ne 4-boroni ¢ acid.
X 2 e 33 Q3 of NiphZ-ethviyl ~li(6~isOpiepl-8 4rdih pdrpesogyinalin-2(1H)-

@§§f0ﬁ 5 ﬁ{;ﬁﬁ#ﬁ gﬂ }P&{EE&{%%E&IIM&Q%I @ in Et OAc, the title
owmr(95ng

48% . HPLC, Rt: 2.5 mm (purity: 88. 60 L MS, M (ESI):
430.3, MESI): 428.0. Exanp@e 80: Fornatlon of

N-{1-cycl opentyl-2-1(5-f]| > ydi hydr o-2Hi soi nd
ol -2- 20yl )sul fonyl | et hy h droﬁxy% or man de (80)
117 The title conpoun prepar eld [l owi ng procedure

described in Exanple 40 step e), But starting from
5-11uor o- 2- (et hyl sul | onyDi soi ndol | ne and
Ehetide WM&YW@H%% wing pragedyi deseiabad igExgipple 19 step c), but

| Aat 0, t 8
L
¢thulbutyyald88,d89he laGliBn d\ﬂ ﬁ(&&t;)lamﬁﬁ?reﬁmreﬂi\/ﬂ&&ir& :an@3be luse of 22
EX&F'B%S&%@&};E)%L t lg{%&)yogrys’\ttlﬂizau %082 yp]éntzang' the Ei{les ggrglpound (35)
%@ %thiﬁ%& %élé%vh‘&% b%%&om 'n‘lge hhy))! Hﬁt@}’ﬂ{ Yl @Bm;ﬂ 95u8d) Le/Ms,

he title conpound prepared follow ng procedure
NbéEffEkﬁ@d‘i M@&Mﬂ%ﬂo step e), but starting from
6-i sopropyl - 2- (et hyl sul l ony1) -1, 2, 3, 4-t et rahydr oi soqui no
i ne and cyclopentanecarboxaldehyde. After purification
bya@bks3I@IHor kiR bf INY(IEHPAG f fi8 B13aN8ih viRSiséd ih 81irt ORI Sulfony1]-
(81) was obtalned as a Wnlte powder (121 ny, 3799 . HPLC,

b dr ooy f ¥8) A(ESI): 395. 2,

M—(ESI). 393. 3. 15 Exanpl e 82 For mati on of
N-(1-cyclopentyl-2-11-7-(trifluor onmeth yl)-3,4-dih ydr
Siep a0 Hb Pab i or- F 71Rp iy 3-Snadehraisvtfonet) y3, 3, 4 Nedyididrsixothiotimen de
(82) The title conpound was prepared foll ow ng procedure
described in Exanple 40 step e), bq;/zo starting from

2- (et hyl sul fonyl)-7- (tr| N %
fluoronethyl)-1,2,3,4-tetr oqui nol i ne and
cycl opent anecar boxal dehyde. fter purification by

Thy §tl@kbmpadridorad V\Elred\fdmﬁﬂhg@ﬁ)cemhe deédribed eOERAUHIC 1( §8) a), but
Ite

was obt ai hed as owder (180 520 . HPLC
starding; ﬁm(np urhrelyo lléb%tetraé@dwgsoqm droph rgie m(iggpy additional
?a}a %?nt o]fjlﬁlaigg ?ﬂ%l rr@?% ﬁﬁ?ﬁ(ﬂ}ﬁ&l AP I)Mai(n%d %X ¢! 194% yglﬁ’ovy ]pogvder (1.75 ¢,

75%). HPLC, Rt: 3.1 min (purity: 100%). LC/MS, M"(ESI): 292.1.

Step b) Formation of N-(1-{[(7-bromo-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyljmethyl}-
2-ethylbutyl)-N-hydroxyformamide
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di hydr oi soqui nol i n-2(111) -yl I sul fonyl | et hyl ) - N-hydr oxyf or
mamde (83) O , S NON r OHO The title conpound was
prepared | bl | owi ng procedure described in Exanple 40 step
e), but starting from

2- (et hyl sul fonyl)-7-(trifluorgmethyl)-1,2,3,4-tetrahydro
i soqui nol i ne and cycl opr opanecar boxal dehyde. After
purification by crystallization in EtOAc/pentane, the

title conpound (83) was obtained as white powder (190
my, 59% . HPLC, Rt: 3.8 min (p&ity: 197,8%. LC M5,

M H(ESI): 393.2, M ESF)N_3912,3 oBxanpl e 84: For mat i onof
N-11-cycl opr opyl- 2- 1( h6§y\‘<§m4- di hydr o-

i soqui nolin-2(1H) -yl)sul Ton et hy11- N- hydr oxyf or mam de
(84) The title conpound was prepared foll owm ng procedure

RS Gild b&ﬁpéﬁd%gﬁb@r@f&lbﬁ'ﬂlgebmcéﬂﬁe descrlbed in Example 19 step c), but
startingfront OXYy- 2-

mwg) rom 3, 4- br@peélr(ml@flﬂ%wl)ﬂ ?eg 4rtﬁtr=éarﬁép1§<51umolme and  2-
R b R T R

w@.ﬁvalémaimmi pasifiaativhi Byecrpaultiestionad E10v.c/pébfihe, thlP’uﬂb chhpound (36)
0
gg% obtame( pallJSrEIiL amteg %g%({ngQS%a&o f*é\%)ESI—I)PLC?> 8I?t c4)14 %11(1 (pu21ty 100%).

Nedwg cwpgﬁ?_gq??; Fg 4g§qpr opyl- 3, 4-di hydroi soq

ui nol'1 n2 ‘onyl [ et hy11- N- hydr oxyf or mam de
(85) The title conpound was prepared foll ow ng

Eﬁg&%&%ﬁl & [6 8r1%luop om)—:t’thuE} 4 %1t1havrdtr 01sgq uinolin-
@ﬁ_lp&lsmfanﬁ,}ﬁld)@m ggﬁmzﬁgsagoﬂmqhuw (3 and

CyCl opropanecar boxal denyde puritication by
crystallization in EtOAc/pentane, the Aitle conmpound (85)

was obtained as a white powder €160 3% . HPLC, Rt:

4.0 min 5(purity: 100% . EC NS /1\\e . 367.3, MESI):

365. 2. Exanpl e86: Fornat i
N-(1-11-(7-chloro-3,4>¢ r'soq (l n”ol i n- 2(1H) -yl - )su
[ fon yll nmethyl 1-3- Eyr idin-3- ycfpr op vl1)-N honfor

mam de (61) 10Step a) Formation o
The trtle perapeyng masmrmﬁmcbf%l@wmgrwpwduﬁ( dagpribd) igJixample 19 step c), but

t 10 -(met: “6-(trifluctfomethyl)-1,2,3,4-tetrahydroisoquinoline and 2-
LA .k P Frhe ) 10U EART)%6-BkifluSomethy1)-1,2,3 4-tetrahyd line and 2
ethylbutyraldehyde. The addition of hydroxylamine required 48 hrs and the use of 22

equivalents. After purification by crystallization in EtOAc/pentane, the title compound (37)
was obtained as a white powder (233 mg, 46%). HPLC, Rt: 4.5 min (purity: 100%).
LC/MS, M"(ESI): 423.4, M (ESI): 421.3.

Example 38: Formation of N-(2-ethvyl-1-{[(7-methoxv-3.4-dihvdroisoquinolin-2(1H)-

yDsulfonyllmethyl}butyl)-N-hydroxyformamide (38)

O /\/E/
A\Y
/O N/S\\
O N
f OH
(@]
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A sol ution of

7-chl oro-2- (et hyl sul fonyl)-1, 2, 3, 4-tetrahydroi soqui nolin

e (400 ng, 1.63 nmol) was prepared in anhydrous THE (8

m ) and cooled at -78C. Then a solution of 15 Li HVDS (1M

in THF, 3.6 ml, 3.6 nmol) was gdded dropwi se. After 5

mn., nmethyl 3-(3- pyridyl)propionate (295 ng, 1.79 mmmol)

was added. The resulting m xture was stirred at - 78C for
Fheditie compeymdayasmrepaged %llhmng prypreluredeseiias iniBrampée Lhsiep ), but

ra e
ﬁ%ﬁi&% h?ﬁ Qqﬁéthaﬁfi?&&%t as%gfgs*d{}fl g ft&ﬁ%]k/ﬂﬁsog@%f)hﬁé( Mnd 2
éﬁﬁl’dutﬁal&elfﬁde Th@ aﬂmmlo)l dﬂaﬁy(hdibddmnfe()ﬂehm‘!ﬁﬂ 4B yhrs adil uﬁe use of 22
bor.ohydri de ( nq resulting m
frrdvalents. rf*e%erwlﬁ?a fqyrbﬂcrﬁ%hhzatmén rFéQélC(H?HtaHﬁ’ hgiHde ﬁ%@pound (38)
%& Y&l Qw‘ﬁ‘it@?‘éwﬁ&d(g Q? HaRen. 9(1%19 @/ 951398, : LO/MS,

e organic |laye rie % and the s nt re
ME (B 8 rid df (Bt 388 . pr essur e to give the cr ude ti tI e
conmpound as an oil (557 ng, 90% used in the next step
W thout further purification. HPLC, Rt: 2.7 min (purity:

ﬁ%{ﬁl 1eL<§dV5FoMn€1§§h)of3§1 124 (2R dich?8 ofS. 5 Qi 810 i;lolin—Z lpH— 1)-

(0. 23 nil, 1 69 nnDI) in anhydrous THF (3 n|I) was cool ed
at 0C, t hen met hanesul fonyl chl oride (0.066 nil, 0.85
nol ) was added dropmﬂ%jg;iﬁf;ﬁpﬁyl ng m xture was
stirred at OC for 1 hour en Jat ©6 Lor 15 hours. The
reaction m xture was di 'th t hen washed with a
sat urat ed aqueous sol ution of NaH®B and brine. The

PhOaNE GothpMBI WRS el ar&Ofol N RFProddfird AR cSHMEMENMR B step ¢), but

removed under reduced pressure to give the title conpound
sigrtmg oi froh3006.Medichlemel-{methileulfient)- 5.2 Spt-wittehypdroisbqurindlare  and

Pty @b o Eriegtconil B Bfob Y EPRE: ot compund (59

Waf bblained as a wh1te powder (204 mg, 43%). HPLC, Rt: 4.1 min I(ﬁ)unty 99.2%).

7-chloro i hydr oi soqui nol i n-2( 1H) - yI)saIfony nmet hy
L&ﬂgs %gﬁﬁﬂ)@932ybéﬁﬁﬂyﬁ? 3R hydr oxyl brmami de Cl 15The

title conpound was prepared follow ng procedure descri bed
in Exanple 61 step d), but starting from
Exgibr a02-Fdrdnadioni &f NN3 38l didtethyleR {7yt Jisoily-Zeayvdroisoquinolin-

1,2,3,4- tetrah dr0|squ|no ine (300 ng of the crude
1l lfomnyl, opyfopmapddetdlle HPLC (col um

Waters Xterra, gradient water/ACN), the title conpound
(86) was obtained as a white powder (156 ng, 45% over al
Yiep ladl Y orndRio@. of Rert-baty6 7 v opdxptd-tiny di®isogholi2Q2(UH ) MBrboxylate
WESI): 424.2. Biological assays: The conpounds of- the
present invention nmay be su ed to the foll ow ng
assays: 121 Exanple ; ﬁk@ﬂr*on Assays

(¢]

To a mixture of fert-butyl 7-hydroxy-3,4-dihydroisoquinoline-2(1H)-carboxylate (2.2 g, 8
mmol) in anhydrous DMF (20 ml) was added potassium carbonate (2.43 g, 17 mmol)
followed by propyl iodide (4.42 g, 26 mmol). The mixture was stirred at 75°C for 16 hours,
then evaporated under reduced pressure. The residue was taken up with EtOAc (50 ml) and

washed with water and brine. The organic layer was dried (MgSO4) and the solvent was
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Compounds of the invention were tested to assess their
activities as inhibitors of MW-1, MW-2, MW-9, MWP- 14,
MWP-12 and TACE. S MW-9 Assay Protocol Conpounds of the
invention were tested for inhibitory activity agai nst
92kDa gel atinase (MWP-9) in angassay using a
coutnarin-1abel ed peptide subs%rat e,

(7-tnet hoxycoutnarin-4- yeacetyl -Pro-Leu-d y-Leu-

remnayicqupdesgréuppd prepsure sel e pidribp Fidpd @wyeowda@sm@hmr(@ 21 88%) used
M5 PRI A pucBlon, RERS dibrort 02202835 R, — 0.75.

I OnS wWer e
‘JI@@JMRI\(CTI@@ -400MphH 871 64 Q@Htgl n50199110é) nigh P@@lm) 1076H, m), 3.62
CaCl2, and 0.05% Bri Substr at e:

@ﬁm&)@ﬁ@é@ﬁ, 1.’ @%rhﬁbr@)ﬁ((@mgﬁﬁﬁfhml )3 8@% (éHl dkion in

100% 15DMSO (stored at -20C). Dilute to 8 pMin assay
butter. Enzyme: Reconbi nant human 92 kDa gel ati nase
S8y Boriddhy dfF-popepheByl-temahedibisoqiaaelimtig)irocatdrideat ed
necessary) appropriately diluted in assay butter. Test
Conpounds were prepared initi gdityg”as 10 t nM conpound
solution in 100% DVBO, .20 _di Ilited t gysbicnM i n 100% DVSO,
then seriall y di I uted 3-Tol @ in 10% DMSO across col unms

"r]’g #g esgfu_j[]%ﬁ (%I {JZWI kit Elltogc pﬁiOa ade:e?Of ?ﬂ%lhtgit L7 éﬁl a}gloxy-3 A4-

dﬂi?dﬂ@@oﬁﬁlﬁlﬁﬁﬂb—ﬁ(ﬂlﬂ (hﬂioatllat&@l,mg) Cﬂle lé'!ﬁiltﬁig Iﬁﬁturé\@&als st1ﬁed at RT for
96-well mcrotitre plates. 25 Activated enzfy
M@uradﬁl%sqlﬁen@ Mas ienpedrsdeiggdeceg presguisito gf léjs@ﬁ)‘rlﬂﬁ &?me?und asa

LR DI TES e TRERRRR oot AR GRT Ry " 5L TR MR D04,

H@HHH@&D%@H&WWI 02t pay, e b@Hdin)us B2 21af mPNEXD @Hpek, #17 (2H,
assai butte7) or each as say ten concentrations of test
GHd: Wer el(bﬁlﬁﬂd?}é’&ﬁ @Hdbpis)-cate. Control wells |ack
either enzyme or test conpound. The reactions were
i ncubated 122 at 37C for 2 hours. The fluorescence at
800p chRvmwegioned S nediswyeat! 2y @lrypoyt k2, 3 H-1Sedhydr aiesfi@toline
fluorometer (SL T Labinstruments Grbkl, G odig, Austria)
usi ng 320 nm exci tati on, V\/l(ghout stop‘grng the reaction. 5

The effect of the test-Conpourd yasNdeyernined fromthe
dose response curve gener ated e 10 duplicate

concentrations of inhibitor. The 1C50 (the concentration
Ohe ddepompouridesan prepartd f@loveing phidedwte deeabed im Eenayle ri&step a), but
actjvity) was obt ai neg(tby fitting dﬁta t quati on,

Sagg 4ty 1-prppory| £.4eifakydiojsodpipoling B PERE et By egditiona
%&?.ﬁvﬁerﬁq{ftﬁ %ﬂ&gﬁ.?lﬁngtéon 52 ?lﬁugl?négrogbt(g%@ s nrﬂblgl:MHé&/EtOAc)

zero %inhibiti Ition
tho=tities cotnpoul@5@as dbtairied dshe Vdiiteppl)wdeﬂ(@ Or gs29%).WaBLC, Rt: 4.0 min

BB R4 TP CONS: PRUSHERR here tested for innibitory
activity agai nst netall oel astase (MW-12) in an assay

using a counarin-| abell ed pepti de substrate,
§72p met) hdsoyratiorar oh- A=(3,3-dimethyl-1-{[(7-propoxy-3,4-dihydroisoquinolin-2(1H)-

O T e ('ﬁféagEI(SEIDL;ZFF){;]e?)}Qn: ghi et &l

1992, above). The protocol for tHs as s as
descri bed for the MRAQ ,gvcﬁe
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MWP-1 Assay protocol 20 Conpounds of the invention were
tested for inhibitory activity against coll agenase ( MVPI)
in an assay using a coumarin-| abelled peptide substrate,
(7-met hoxycoumarin-4- yfiacetyl-Pro-Leu-Qy-Leu- (342

, 4-di ni trophenyli-L -2,3diatni gopropionyl)-Al a- Ar g- NH2
(I\/ba PLG.DpaAR) (Kni ght et al, 1992, above). The protocol
for this assay was as 25 described for the MWP-9 ass

ébsjﬂ@tloqvnb21(amqb@§g§}fogpﬁc7opr0pg)gyg1,@9%4 tegrappdroisoquinoline (2/70 mg, 1.0

el BRLLPISRA L 19 AT AR EBLARY Bl L i

(ﬂr bt o, 0ll.0 fxﬁ:ﬁol) ias aamdayopme dasllekestcby bedlufiom of hﬂ{m @QM in THF,
\s;glx above. é gpr ot ocol Compounds of

2i20Ampdr éﬂtereé ﬂl@a Eft&r Ardmedyipubeelidohydp (éﬂbuh §t2 mmol) was
Cou L’gfgﬁalﬁegf%(%{}\é:%k B)ééa% ts?} e&‘gtsg’)q J}’bzltlre}g)uﬁl Then a 50% aqueous solution of

NELORE (0088 610,und hinfol# wwd Jadded and the resulting biphasic mixture was heated at
acoet%)ﬁ- Pro-Leu-Q3 y- Leu- (342 4-dinit rophenyl kL- 2 3di am nop
pGi Bty )honrsa The gariipn mixivcav i erhed AR fridsi (§AnD) @pd Fhe layers were

ﬁ)sgatecﬁb%\éez IgaIT hep,pL,0 f«%& Qriell WM%%QZ @A%é YW enfSvas removed under

cri assay a Assay protocol
ﬂdﬂu@nimesmtésto@vet dreoil. v emtturofdamib ectdgt8ad!) fand acetic anhydride (0.7

h‘lﬁbl S:‘iﬁ'?‘?ﬂrﬁ‘t ﬁ/b(]z;}l e%dﬁ%a %;w#jﬁr%nn 9 N@ewg;egl}pglga in anh)Xlrous THEF (10
) A3 d&RSarIURS trERitth c%(ﬁ%ew&ist flifod A0P0. Rf - 1%?19) the§ta9 R for 5

sol utions are prepared as foll owed: 20 Assay Buf
houvs. Hepenixie Fves cf Fparkial vodartradusicd gretssw@ 9% I&nepld%w@ﬁakka)lp with

VST LA B0 St Rader 1t T uio wh Enspisihndsy reduced

gfe@@lﬁe f0ivE hQBlid ResiRRYPEMRRLIOS 'bgceﬂ;tzﬂﬁzat@ﬁ @om didNtEHek @ave 186

gMin assay buffer. nzynme: Reconbi nant human

mRAKD ) alpfheoipfa sempgundi (49 ed 4 Wh&sswvd%f HBEC( Rt53.9 min (purity:

é9hil If%aM pared initially as 10 nM
cohrré"g s%ﬁgﬁlksﬁo??%glg%gbsé)”%l luted to 1 InMin 100%
DVBO, then serially diluted 3-fold in 100% DMSO acr oss a

96- wel | mcrotltre pl at e. Assay concentratlon range is
pla 41; bl - hlor pB.4-dih vdj@igoaripoline26hH i-d)sulfonyl]-

Hl%[ﬁ%; ?delhnit%%ﬁ)ﬁ{@ &g_l) g&ﬁfm}&%éd}'lg per well in
concentrations or

test conpounds dissolved in 109 are added to

the wells, followed bY /&\so utien (50 !'IL, 5 (tM

prepared by di [ ution of O sk ock-Naassay buffer) and
enzynme solution (40 ulL). “For~each |as say ten

concentrations of test conpound are exam ned in

‘lrhe: ptlé cahpoundondsrptpanel foslovargkpretddues d@bﬁb’diﬁnd]‘xah@iﬁ 40 step e), but

npound. _The reacti 0 e |nc bate .room t.enper at ur
?téﬁimg f‘PPnﬁ atﬁhi"ro‘?h(é“"lﬂllﬂiﬂl@ ttet& qagt np ey purification

t [
W“ﬁ%ﬁ%@éﬁ%%ﬁﬁﬁéﬁ%ﬁﬁ%ﬁ pEh TR 3R %P?ﬂﬁﬁg { 3p B powder
tiGtpopnd6%s HRLEr Ri:n®d@ rhinofputihe Wosdé). rieSpihsd” ((ESﬂ)zeB89 3, M(ESI):
?ﬁ:?r ated by I () the 10 duplicate concentrations of

‘bitor. The 1050 (the concentration of conpound
required to give a 50% decrease in enzyne activity) is

obtained by fitting data to the equation, Y =a + ((b -
E)(ampl\e 142+ Formation of N-(1-{[(6,7-dichloro-3.4-dihvdroisoquinolin-2(1H)-vyl)-

sulfonvllmethvll-3.3-dimethvlbutyl)-N-hvdroxyformamide (42)
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/IX) )). (Y =inhibition achieved for a particular dose; X
= the dose in nM a= mninumy or zero %inhibition; b =
maxi mumy or 100%inhibition; ¢ =is the 1050; d = is the
slope). The result is rounded to one significant figure.
15The results are expressed inggerms of 1C50 (the
concentration of conpound required to give a 50% decrease
in enzyne activity) and are presented in Table 1 bel ow
The results are expressed in t X 0 (the
concentration of conp iTed to ghve a 50% decr ease
in enzynme activity) and 2 prselnf'\é‘d)Hi n Table 1 bel ow
20 Table | 1050 on different Mwsg 1050 (nK) or
percentage i nhibition Exanple. MW1 MVWP2 MM P9 MWP12
WvPtige MyPpannilayas prepss@DDIIowingsPooedare dRosibatcia Bxaimpig 40.89p ¢), but

@u%n% tIfrl\(/)lm 6,7-dichloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline. ~ After

purification by crystallization in EtOAc/cHex, the title compound (42) was obtained as a
white powder (198 mg, 47%). HPLC, Rt: 3.9 min (purity: 98.8%). LC/MS, M"(ESI): 423.3,
M'(ESI): 421.2.

Example 43: Formation of N-[3.3-dimethvl-1-({[6-(trifluoromethvyl)-3.4-dihydro-

isoquinolin-2(1H)-vl]sulfonvllmethyl)butyl]-N-hvdroxyformamide (43)

The title compound was prepared following procedure described in Example 40 step ¢), but
starting from 2-(methylsulfonyl)-6-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline. After
purification by crystallization in EtOAc/cHex, the title compound (43) was obtained as a
yellow powder (47 mg, 36%). HPLC, Rt: 3.9 min (purity: 100%). LC/MS, M (ESI): 423.3,
M(ESI): 421.3.

Example 44: Formation of tert-butyl (2RS)-2-{(1SR)-2-[(6,7-dichloro-3.,4-dihydro-

isoquinolin-2(1H)-yDsulfonvl]-1-[formvl(hvdroxy)aminolethyl}pyrrolidine-1-

carboxvlate (44)

Step a) Formation of a mixture of tert-butyl 2-{(E)-2-[(6,7-dichloro-3,4-
dihydroisoquinolin-2(1H )-yl)sulfonyl]vinyl}pyrrolidine-1-carboxylate and tert-butyl 2-{(Z)-
2-[(6,7-dichloro-3,4-dihydroisoquinolin-2( 1 H)-yl)sulfonylJvinyl}pyrrolidine-I-carboxylate



10

15

20

>5000 67 2 >5000 530 >5000 14 98%ilc4 5itM 176 @0.1
ti M >5000 33 125 1050 (n M or percentage inhibition
31% (0, 5 'AM 676 >5000 14 98% (dy, 5 'AM 6%iii? 0.1 gM
67% (dy, 5 utlVvl 28 4

90

O
Cl PN
Cl

A solution of 6,7-dichloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline (600 mg, 2.14
mmol) was prepared in anhydrous THF (5 ml) and cooled at -78°C. A solution of LIHMDS
(IM in THF, 4.7 ml, 4.7 mmol) was added dropwise, followed by diethyl chlorophosphate
(0.31 ml, 2.14 mmol). After 30 min. at —78°C, a solution of 2-formyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (512 mg, 2.57 mmol) in anhydrous THF (1 ml) was added.
The resulting mixture was stirred at —78°C for 1 hour, then at room temperature for 4 hours.
The reaction mixture was diluted with EtOAc, then washed with water and brine. The
organic layer was dried (MgSO,) and the solvents were removed under reduced pressure to
give a colorless oil. After purification by flash chromatography on silica (cHex/EtOAc,
gradient from 85/15 to 70/30), the title compound was obtained as a colorless oil consisting
of a E/Z isomer mixture (616 mg, 62%, ratio 3/2). HPLC, Rt: 4.7 min and 4.8 min (total
purity: 94%). LC/MS, M"(ESI): 461.3, M(ESI): 459.8.

Step b) Formation of tert-butyl (2RS)-2-[(1RS)-2-[(6,7-dichloro-3,4-dihydroisoquinolin-
2(1H)-yl)sulfonyl]-1-(hydroxyamino )ethyl]pyrrolidine-1-carboxylate and tert-butyl (2RS)-
2-[(18R)-2-[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-

(hydroxyamino )ethyl [pyrrolidine-1-carboxylate

i/% o/%
Y Y
S R
cl -8 cl Y
O HN_ and O HN,
OH ol OH

(1RS,2RS) (1SR,2RS)

Cl

The title compound was prepared following procedure described in Example 22 step d), but

starting from tert-butyl 2-{2-[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-
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ylsulfonyl]vinyl}pyrrolidine-1-carboxylate (E and Z isomer mixture). Purification by flash
chromatography on silica (cHex/EtOAc, gradient from 4/1 to 1/1) allowed the separation of
both diastereoisomer pairs (1RS,2RS) and (1SR,2RS).

The expected syn compound (1SR,2RS) was obtained as a colorless oil (200 mg, 31%).
HPLC, Rt: 3.7 min (purity: 93.1%). LC/MS, M"(ESI): 494.4, M(ESI): 492.2.

The expected anti compound (1RS,2RS) was obtained as a colorless oil (260 mg, 40%).
HPLC, Rt: 3.7 min (purity: 73%). LC/MS, M"(ESI): 494.4.

Step c¢) Formation of tert-butyl (2RS)-2-{(1SR)-2-[(6,7-dichloro-3,4-dihydroisoquinolin-
2(1H)-yl)sulfonyl]-1-[formyl(hydroxy)amino]ethyl } pyrrolidine-1-carboxylate

ie

N
QA

Cl N/S\\ ;

O N

( OH

cl |

o)

The title compound was prepared following procedure described in Example 22 step e), but
starting from tert-butyl (2RS)-2-[(1SR)-2-[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-
yl)sulfonyl]-1-(hydroxyamino)ethyl|pyrrolidine-1-carboxylate. ~ After purification by
crystallization in EtOAc/pentane, the title compound (44) was obtained as a white powder
(120 mg, 60%). HPLC, Rt: 4.0 min (purity: 94.1%). LC/MS, M"(ESI): 522.3, M(ESI):
520.3.

Example 45: Formation of N-hydroxy-N-{(1S)-2-[(6-isopropyl-3.,4-dihydroisoquinolin-
2(1H)-yDsulfonyl]-1-[(2R)-tetrahydrofuran-2-yljethyl iformamide (45)

Step a) Formation of 2-[(6-isopropyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(2R)-
tetrahydrofuran-2-yl]ethanone
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The title compound was prepared following procedure described in Example 22 step a), but
starting  from  6-isopropyl-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline. ~ After
purification by crystallization in EtOAc/pentane, the title compound was obtained as a
brown powder (227 mg, 40%). HPLC, Rt: 4.0 min (purity: 76.5%). LC/MS, M"(ESI):
352.3, M'(ESI): 350.3.

Step b) Formation of 2-[(6-isopropyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(2R)-
tetrahydrofuran-2-ylJethanol

The title compound was prepared following procedure described in Example 22 step b), but
starting from 2-[(6-isopropyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(2R)-
tetrahydrofuran-2-yl]ethanone. The crude title compound was obtained as a yellow solid
(200 mg, 88%) used without further purification in the next step. HPLC, Rt: 4.3 min
(purity: 85.6%). LC/MS, M"(ESI): 354.3.

Step c¢) Formation of a mixture of 6-isopropyl-2-({2-[(2R)-tetrahydrofuran-2-yl]vinyl}-
sulfonyl)-1,2,3,4-tetrahydroisoquinoline

The title compound was prepared following procedure described in Example 22 step c), but

starting from 2-[(6-isopropyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(2R)-
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tetrahydrofuran-2-ylJethanol. The crude title compound was obtained as a brown oil (162
mg, 85%) used without further purification in the next step. HPLC, Rt: 4.1 min (purity:
89.2%). LC/MS, M"(ESI): 336.3.

Step d) Formation of (1S)-N-hydroxy-2-[(6-isopropyl-3,4-dihydroisoquinolin-2(1H)-yl)-
sulfonyl]-1-[(2R)-tetrahydrofuran-2-yl]ethanamine

o
QA ;

sU Y
N7
O HNL
OH
(18,2R)

The title compound was prepared following procedure described in Example 22 step d), but
starting from 6-isopropyl-2-({2-[(2R)-tetrahydrofuran-2-yl]vinyl }sulfonyl)-1,2,3,4-
tetrahydroisoquinoline. Purification by flash chromatography on silica (cHex/EtOAc,
gradient from 3/1 to 1/3) gave only the expected (1S,2R)-diastereoisomer (34 mg, 19%).
HPLC, Rt: 3.0 min (purity: 86.3%). LC/MS, M"(ESI): 369.3.

Step e) Formation of N-hydroxy-N-{(1S)-2-[(6-isopropyl-3,4-dihydroisoquinolin-2(1H)-
yl)sulfonyl]-1-[(2R)-tetrahydrofuran-2-yl]ethyl } formamide

The title compound was prepared following procedure described in Example 22 step ¢), but
starting from (1S)-N-hydroxy-2-[(6-isopropyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-
[(2R)-tetrahydrofuran-2-yl]ethanamine. =~ After  purification by crystallization in
EtOAc/pentane, the title compound (45) was obtained as a white powder (18 mg, 49%).
HPLC, Rt: 4.0 min (purity: 100%). LC/MS, M"(ESI): 397.3, M"(ESI): 395.3.
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Example 46: Formation of tert-butyl (2RS)-2-{(1RS)-2-[(6,7-dichloro-3.,4-dihydro-

isoquinolin-2(1H)-yDsulfonvl]-1-[formvl(hvdroxy)aminolethyllpyrrolidine-1-

carboxylate (46)

cl N’S\\
O N
( OH
al |
o)

The title compound was prepared following procedure described in Example 22 step ¢), but
starting from tert-butyl (2RS)-2-[(1RS)-2-[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-
ylsulfonyl]-1-(hydroxyamino)ethyl]pyrrolidine-1-carboxylate. ~ After purification by
crystallization in EtOAc/pentane, the title compound (46) was obtained as a white powder
(210 mg, 79%). HPLC, Rt: 4.4 min (purity: 91.9%). LC/MS, M"(ESI): 522.3, M (ESI):
520.3.

Example 47: Formation of N-hvydroxy-N-(1-[(2R)-tetrahydrofuran-2-yl]-2-{[6-(tri-
fluoromethyl)-3.4-dihydroisoquinolin-2(1H)-vl]sulfonyl lethyl)formamide (47)

Step a) Formation of 1-[(2R)-tetrahydrofuran-2-yl]-2-{[6-(trifluoromethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]sulfonyl } ethanone

The title compound was prepared following procedure described in Example 22 step a), but
starting from 2-(methylsulfonyl)-6-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline. After
purification by crystallization in EtOAc/pentane, the title compound was obtained as a
yellow powder (220 mg, 36%). HPLC, Rt: 3.7 min (purity: 76.8%). LC/MS, M (ESI):
378.2, M'(ESI): 376.2.
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Step b) Formation of 1-[(2R)-tetrahydrofuran-2-yl]-2-{[6-(trifluoromethyl)-3,4-dihydro-
isoquinolin-2(1H)-yl]sulfonyl}ethanol

The title compound was prepared following procedure described in Example 22 step b), but
starting from 1-[(2R)-tetrahydrofuran-2-yl]-2-{[6-(trifluoromethyl)-3,4-dihydroisoquinolin-
2(1H)-yl]sulfonyl}ethanone. The crude title compound was obtained as a white solid (170
mg, 77%) used without further purification in the next step. HPLC, Rt: 4.0 min (purity:
86.0%). LC/MS, M"(ESI): 380.2.

Step c¢) Formation of a mixture 2-({2-[(2R)-tetrahydrofuran-2-ylvinyl}sulfonyl)-6-(tri-
Jluoromethyl)-1,2,3,4-tetrahydroisoquinoline

The title compound was prepared following procedure described in Example 22 step c), but
starting from 1-[(2R)-tetrahydrofuran-2-yl]-2-{[6-(trifluoromethyl)-3,4-dihydroisoquinolin-
2(1H)-yl]sulfonyl }ethanol. The crude title compound was obtained as a brown solid (163
mg, 100%) used without further purification in the next step. HPLC, Rt: 4.6 min (purity:
90.1%). LC/MS, M"(ESI): 362.2.

Step d) Formation of N-hydroxy-1-[(2R)-tetrahydrofuran-2-yl]-2-{[6-(trifluoromethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]sulfonyljethanamine
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The title compound was prepared following procedure described in Example 22 step d), but
starting from 2-({2-[(2R)-tetrahydrofuran-2-yl]vinyl}sulfonyl)-6-(trifluoromethyl)-1,2,3,4-
tetrahydroisoquinoline (E and Z isomer mixture). After purification by flash
chromatography on silica (cHex/EtOAc, gradient from 3/1 to 1/3), the title compound was
obtained as a white powder consisting of a mixture of both diastereoisomers (1R,2R) and

(1S,2R) (40 mg, 22%). LC/MS, M*(ESI): 395.4.

Step e) Formation of N-hydroxy-N-(1-[(2R)-tetrahydrofuran-2-yl]-2-{[6-(trifluoromethyl)-
3,4-dihydroisoquinolin-2(1H)-yl]sulfonyl} ethyl)formamide

o
A :
N
O No
F f OH
F o)

The title compound was prepared following procedure described in Example 22 step e), but
starting from N-hydroxy-1-[(2R)-tetrahydrofuran-2-yl]-2-{[6-(trifluoromethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]sulfonyl}ethanamine. After purification by crystallization in
EtOAc/pentane, the title compound (47) was obtained as a white powder (33 mg, 77%)
consisting of a mixture of both (1R,2R)- and (1S,2R)-diastereoisomers (ratio 1/1). HPLC
(gradient 20 min, ELSD detector), Rt: 13.2 and 13.4 min (total purity: 94.0%). LC/MS,
M"(ESI): 423.3, M'(ESI): 421.1.

Example 48: Formation of N-(1-{[(7-chloro-3.4-dihvdroisoguinolin-2(1H)-vl)sulfonyl]-

methyl}-3-hydroxypropvl)-N-hvdroxyformamide (48)

Step a) Formation of  N-(3-{[tert-butyl(dimethyl)silyl]oxy}-1-{[(7-chloro-3,4-
dihydroisoquinolin-2(1H)-yl)sulfonyl]methyl}propyl)-N-hydroxyformamide
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The title compound was prepared following procedure described in Example 40 step ¢), but
starting from 7-chloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and 3-[(tert-
butyldimethylsilyl)oxy]-1-propanal. The crude title compound was obtained as a yellow oil
(238 mg, quantitative) used in the next step without further purification. LC/MS, M"(ESI):
477.0, M'(ESI): 475.3.

Step b) Formation of N-(1-{[(7-chloro-3,4-dihydroisoquinolin-2(1H )-yl)sulfonylJmethyl}-3-
hydroxypropyl)-N-hydroxyformamide

\\
pes oy

A solution of N-(3-{[tert-butyl(dimethyl)silyl]oxy}-1-{[(7-chloro-3,4-dihydroisoquinolin-
2(1H)-yl)sulfonyl]methyl} propyl)-N-hydroxyformamide (238 mg) was prepared in THF (5
ml) and tetrabutylammonium fluoride (IM in THF, 0.5 ml, 0.5 mmol) was added. The
reaction mixture was stirred at RT for 15 hours. The solvent was removed under reduced
pressure. The residue was taken up with EtOAc and washed with water. The organic layer
was dried (MgS0O4) and the solvent was removed under reduced pressure to give an oil.
After purification by crystallization in EtOAc/cHex, the title compound (48) was obtained
as yellow powder (17 mg, 10% overall yield). HPLC, Rt: 2.9 min (purity: 74%). LC/MS,
M (ESI): 363.1, M"(ESI): 361.1.

Example 49: Formation of N-[2-[(6,7-dichloro-3.4-dihvdroisoquinolin-2(1H)-vI)-
sulfonvl]-1-(hydroxymethvl)ethyl]-N-hvdroxyformamide (49)

““ﬁ
J 5
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The title compound was prepared following procedure described in Example 40 step ¢), but
starting ~ from  6,7-dichloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline ~ and
glycolaldehyde. After purification by crystallization in DCM/Et,0, the title compound (49)
was obtained as a white powder (123 mg, 27%). HPLC, Rt: 3.3 min (purity: 94.1%).
LC/MS, M'(ESI): 383.1, M(ESI): 381.0.

Example 50: Formation of N-[1-({[7-(4-fluorophenyl)-3.4-dihvdroisoquinolin-2(1H)-

yl]sulfonvlimethvl)-2-methvlpropyl]-N-hvdroxyformamide (50)

Step a) Formation of 7-(4-fluorophenyl)-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline

F
O N
-\
9@k

A mixture of 7-bromo-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline (2.90 g, 10.0
mmol), 4-fluorophenylboronic acid (2.10 g, 15.0 mmol), anhydrous potassium carbonate
(4.15 g, 30.0 mmol) and triphenylphosphine (525 mg, 2.0 mmol) was prepared in MeOH
(20 ml) and 1,4-dioxane (10 ml). Argon was bubbled for 10 min., then Pd(OAc), (112 mg,
0.50 mmol) was added. The resulting mixture was refluxed for 5 hours. The reaction
mixture was diluted with Et;O (50 ml) and the resulting suspension was filtered trough a
pad of Celite. The filtrate was evaporated under reduced pressure. The residue was taken up
with Et,O and washed with water (3x) and brine. The organic layer was dried (MgSO,) and
the solvent was removed under reduced pressure to give a black oil. After purification by
flash chromatography on silica (cHex/EtOAc, gradient from 3/1 to 3/2), the title compound
was obtained as a beige solid (2.50 g, 82%). HPLC, Rt: 4.4 min (purity: 98.8%). LC/MS,
M"(ESI): 306.2.

Step b) Formation of N-[1-({[7-(4-fluorophenyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
sulfonyl}methyl)-2-methylpropyl]-N-hydroxyformamide
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The title compound was prepared following procedure described in Example 40 step ¢), but
starting from 7-(4-fluorophenyl)-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
isobutyraldehyde. After purification by crystallization in EtOAc/pentane, the title
compound (50) was obtained as a white powder (319 mg, 63%). HPLC, Rt: 4.6 min (purity:
99.2%). LC/MS, M"(ESI): 421.3, M'(ESI): 419.1.

Example 51: Formation of N-hvdroxy-N-(1-{[(7-isopropoxv-3.4-dihydroisoguinolin-
2(1H)-vDsulfonvllmethyl}-3-methvylbutyl)formamide (51)

Step a) Formation of tert-butyl 7-isopropoxy-3,4-dihydroisoquinoline-2(1H )-carboxylate
)\O/O:)"\n/oﬁ/
o}

The title compound was prepared following procedure described in Example 40 step a), but
starting from isopropyl iodide. The title compound was obtained as a solid (1.2 g, 48%).
TLC- Chloroform / methanol (9/1): R,= 0.75. '"H-NMR (CDCl3;, 400MHz) & 1.33 (6H, d),
1.50 (9H, s), 2.76 (2H, m), 3.64 (2H, m), 4.52 (3H, m), 6.64 (1H, s), 6.74 (1H, d), 7.04 (1H,
d).

Step b) Formation of 7-isopropoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride

L

The title compound was prepared following procedure described in Example 40 step ¢), but
starting from tert-butyl 7-isopropoxy-3,4-dihydroisoquinoline-2(1H)-carboxylate. The title
compound was obtained as a solid (750 mg, 96%). TLC- Chloroform / methanol (9/1): Ry=
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0.15. "H NMR (DMSO-dg, 400MHz) & 1.24 (6H, d), 2.90 (2H, m), 3.32 (2H, m), 4.17 (2H,
m), 4.56 (1H, m), 6.77 (1H, s), 6.80 (1H, d), 7.09 (1H, d), 9.54 (2H, br. s).

Step c¢) Formation of 7-isopropoxy-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline

O\\ e
o Y
T

The title compound was prepared following procedure described in Example 1 step a), but
starting from 7-isopropoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride and one additional
equivalent of DIEA. After purification by crystallization in Et,O/pentane, the title
compound was obtained as an off-white powder (1.22 g, 79%). HPLC, Rt: 3.9 min (purity:
99.9%). LC/MS, M"(ESI): 270.1.

Step d) Formation of N-hydroxy-N-(1-{[(7-isopropoxy-3,4-dihydroisoquinolin-2(1H)-
vl)sulfonyl]methyl}-3-methylbutyl)formamide

o)
s
Y N \O N\
f OH
o)

The title compound was prepared following procedure described in Example 40 step ¢), but
starting  from  7-isopropoxy-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline ~ and
isovaleraldehyde. After purification by crystallization in EtOAc/pentane, the title
compound (51) was obtained as a white powder (276 mg, 58%). HPLC, Rt: 4.5 min (purity:
98.8%). LC/MS, M"(ESI): 399.3, M(ESI): 397.2.

Example 52: Formation of N-[2-[(7-fluoro-3.,4-dihvdroisoguinolin-2(1H)-vl)sulfonyl]-
1-(3-furvDethyl]-N-hydroxvformamide (52)

Step a) Formation of 7-fluoro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline
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The title compound was prepared following procedure described in Example 1 step a), but
starting from 7-fluoro-1,2,3,4-tetrahydroisoquinoline hydrochloride and one additional
equivalent of DIEA. After purification by crystallization in Et,O/pentane, the title
compound was obtained as an off-white powder (2.1 g, 80%). HPLC, Rt: 2.5 min (purity:
100%). LC/MS, M"(ESI): 230.1.

Step b) Formation of N-[2-[(7-fluoro-3,4-dihydroisoquinolin-2(1H )-yl)sulfonyl]-1-(3-
Juryl)ethyl[-N-hydroxyformamide

The title compound was prepared following procedure described in Example 40 step ¢), but
starting  from  7-fluoro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline ~ and  3-
furaldehyde. After purification by crystallization in EtOAc/Et,O, the title compound (52)
was obtained as a white powder (248 mg, 56%). HPLC, Rt: 3.3 min (purity: 98.7%).
LC/MS, M"(ESI): 369.1, M (ESI): 367.1.

Example 53: Formation of N-{1-(1-benzylpiperidin-4-y1)-2-[(7-fluoro-3.,4-dihydro-

isoquinolin-2(1H)-yDsulfonyl]ethyl}-N-hydroxyformamide (53)

U
Pe A\
\©(> Of N\OH
o}

The title compound was prepared following procedure described in Example 40 step ¢), but

starting from 7-fluoro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and 1-benzyl-
piperidine-4-carbaldehyde. After purification by crystallization in EtOAc/pentane, the title
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compound (53) was obtained as an off-white powder (293 mg, 51%). HPLC, Rt: 2.9 min
(purity: 97.4%). LC/MS, M"(ESI): 476.4, M'(ESI): 474.0.

Example 54: Formation of N-[1-{[(7-tert-butvyl-3.4-dihvdroisoquinolin-2(1H)-vI)-

sulfonvllmethvll-3-(methvylthio)propyl]l-N-hvdroxyformamide (54)

Step a) Formation of N-[2-(4-tert-butylphenyl)ethyl [methanesulfonamide

(@]
\\S/
e \\

The title compound was prepared following procedure described in Example 19 step a), but
starting from 4-(tert-butyl)phenethylamine. After purification by crystallization in
DCM/Et,O/pentane, the title compound was obtained as a white powder (5.9 g, 82%).
HPLC, Rt: 4.3 min (purity: 100%). LC/MS, M"(ESI): 256.2, M'(ESI): 254.2.

Step b) Formation of 7-tert-butyl-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline

(@]
Nl
S
NT N
@]

The title compound was prepared following procedure described in Example 19 step b), but
starting from N-[2-(4-tert-butylphenyl)ethyl]methanesulfonamide. After purification by
crystallization in DCM/Et,O/pentane, the title compound was obtained as a white powder

(910 mg, 87%). HPLC, Rt: 4.6 min (purity: 98.4%). LC/MS, M"(ESI): 268.2.

Step ¢) Formation of N-[1-{[(7-tert-butyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-
methyl}-3-(methylthio )propyl]-N-hydroxyformamide
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The title compound was prepared following procedure described in Example 40 step ¢), but
starting from  7-tert-butyl-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and 3-
(methylthio)propionaldehyde. After purification by crystallization in EtOAc/pentane, the
title compound (54) was obtained as a white powder (224 mg, 45%). HPLC, Rt: 4.5 min
(purity: 99.5%). LC/MS, M"(ESI): 415.2, M (ESI): 413.1.

Example 55: Formation of N-(1-{[(7-bromo-3.4-dihvdroisoquinolin-2(1H)-vI)-
sulfonyl]methyl}-3-methylbutyl)-N-hydroxyformamide (55)

2

N \O N
f OH
O

The title compound was prepared following procedure described in Example 40 step ¢), but

starting from 7-bromo-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
isovaleraldehyde. After purification by crystallization in EtOAc, the title compound (55)
was obtained as a white powder (202 mg, 40%). HPLC, Rt: 4.2 min (purity: 99.2%).
LC/MS, M"(ESI): 419.1, M (ESI): 417.0.

Example 56: Formation of N-{2-[(7-bromo-3.4-dihvdroisoguinolin-2(1H)-vl)sulfonvl]-
1,1-dimethylethyl}-N-hydroxyformamide (5 6)

\Q:D rOH

The title compound was prepared following procedure described in Example 40 step ¢), but

starting from 7-bromo-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and acetone.
After purification by crystallization in MeOH, the title compound (56) was obtained as a
white powder (253 mg, 54%). HPLC, Rt: 3.4 min (purity: 96.9%). LC/MS, M"(ESI): 391.1,
M(ESI): 388.9.

Example 57: Formation of N-(2-(benzvloxvy)-1-{[(7-tert-butyl-3.4-dihydroisoguinolin-
2(1H)-vDsulfonyllmethvllethvl)-N-hvdroxyformamide (57)
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The title compound was prepared following procedure described in Example 40 step ¢), but
starting from  7-tert-butyl-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
benzyloxyacetaldehyde. After purification by crystallization in Et,O, the title compound
(57) was obtained as a white powder (270 mg, 59%). HPLC, Rt: 4.9 min (purity: 100%).
LC/MS, M"(ESI): 461.3, M"(ESI): 459.1.

Example 58: Formation of N-(2-(benzyloxvy)-1-{[(7-chloro-3.,4-dihydroisoguinolin-
2(1H)-yDsulfonyllmethyllethvl)-N-hydroxyformamide (58)

ReS4 L0

The title compound was prepared following procedure described in Example 40 step ¢), but

starting from 7-chloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
benzyloxyacetaldehyde. After purification by crystallization in Et,O/pentane, the title
compound (58) was obtained as a white powder (126 mg, 29%). HPLC, Rt: 4.3 min (purity:
97.9%). LC/MS, M"(ESI): 439.3, M(ESI): 436.9.

Example 59: Formation of N-[2-(benzyloxy)-1-({[7-(trifluoromethyl)-3.,4-dihydro-

isoquinolin-2(1H)-vl]sulfonvl}lmethvD)ethvl]-N-hvdroxyformamide (59)
F

o)
\
F o N
f OH

The title compound was prepared following procedure described in Example 40 step ¢), but

starting from 2-(methylsulfonyl)-7-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline and
benzyloxyacetaldehyde. After purification by crystallization in Et,O, the title compound
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(59) was obtained as a white powder (204 mg, 43%). HPLC, Rt: 4.5 min (purity: 100%).

LC/MS, M'(ESI): 473.3, M"(ESI): 470.9.

Example 60: Formation of N-{l-cyclopentyl-2-[(7-fluoro-3.4-dihydroisoguinolin-
2(1H)-vDsulfonvl]ethyl}-N-hydroxvformamide (60)

E O\\S/\/O
[\
N \O N
f OH
(@]

The title compound was prepared following procedure described in Example 40 step ¢), but

starting from 7-fluoro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopentanecarboxaldehyde. After purification by crystallization in EtOAc/pentane, the
title compound (60) was obtained as a white powder (190 mg, 47%). HPLC, Rt: 3.7 min
(purity: 100%). LC/MS, M (ESI): 371.2, M(ESI): 369.1.

Example 61: Formation of N-[2-[(7-chloro-3.4-dihvdroisoguinolin-2(1H)-vl)sulfonyl]-

1-(phenoxymethyDethyl]-N-hvdroxyformamide (61)

Step  a) Formation of 1-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-3-

o O
A\Y
CI\@/S\/\H/\O
o o

A solution of 7-chloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline (400 mg, 1.63

phenoxyacetone

mmol) was prepared in anhydrous THF (8 ml) and cooled at —78°C. Then a solution of
LiHMDS (IM in THF, 3.6 ml, 3.6 mmol) was added dropwise. After 5 min., methyl
phenoxyacetate (0.26 ml, 1.79 mmol) was added. The resulting mixture was stirred at —
78°C for 1 hour, then at RT for 15 hours. The reaction mixture was diluted with EtOAc (20
ml), then washed with a 1N aqueous solution of HCI (2x20 ml) and a saturated aqueous
solution of NaHCOs3 (20 ml). The aqueous layers were extracted with EtOAc (20 ml). The
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organic layers were combined, dried (MgSO,) and the solvent was removed under reduced
pressure. After purification by crystallization in EtOAc/Et,O/pentane, the title compound
was obtained as an off-white powder (494 mg, 80%). HPLC, Rt: 4.9 min (purity: 95.6%).
LC/MS, M"(ESI): 380.2, M"(ESI): 378.2.

Step b) Formation of 1-[(7-chloro-3,4-dihydroisoquinolin-2(1H )-yl)sulfonyl]-3-phenoxy-

O O
A\Y
ol N/S\\/Y\O
O OH

A suspension of 1-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-3-phenoxyacetone
(468 mg, 1.23 mmol) was prepared in MeOH (15 ml), then NaBH4 (77 mg, 1.85 mmol)

propan-2-ol

was added portionwise. The resulting mixture was stirred at RT for 1h00. The reaction
mixture was concentrated under reduced pressure, then diluted with EtOAc (30 ml) and
washed with a 1N aqueous solution of HCI (15 ml) and a saturated aqueous solution of
NaHCO; (15 ml). The aqueous layers were extracted with EtOAc (30 ml). The organic
layers were combined, dried (MgSO,) and the solvent was removed under reduced
pressure. After purification by crystallization in EtOAc/pentane, the title compound was
obtained as a white powder (415 mg, 88%). HPLC, Rt: 4.5 min (purity: 99.2%). LC/MS,
MT(ESI): 382.2.

Step ¢) Formation of a mixture of 7-chloro-2-{[(1E)-3-phenoxyprop-1-en-1-yl]sulfonyl}-
1,2,3,4-tetrahydroisoquinoline and 7-chloro-2-{[(17)-3-phenoxyprop-1-en-1-yl]sulfonyl}-

O\\ /\;"N\ O
cl s 0
\@ \\O

A solution of 1-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-3-phenoxypropan-2-
ol (370 mg, 0.97 mmol) and Et;N (0.32 ml, 2.33 mmol) in anhydrous DCM (5 ml) was

1,2,3,4-tetrahydroisoquinoline
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cooled at 0°C, then methanesulfonyl chloride (0.09 ml, 1.16 mmol) was added dropwise.
The resulting mixture was stirred at 0°C for 1h00, then at RT for 20h00. The reaction
mixture was diluted with DCM (10 ml), then washed with a 1N aqueous solution of HCI
(2x10 ml) and a saturated aqueous solution of NaHCOs (10 ml). The aqueous layers were
extracted with DCM (2x10 ml). The organic layers were combined, dried (MgSO4) and the
solvent was removed under reduced pressure to give the title compound as a pale yellow
powder (294 mg, 83%), mixture of E/Z isomers (ratio 85/15 by HPLC). HPLC, Rt: 5.3 min
and 5.4 min (total purity: 98%). LC/MS, M"(ESI): 364.1, M (ESI): 362.0.

Step d) Formation of N-[2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-

K
@Qrw

A solution of 7-chloro-2-{(3-phenoxyprop-1-en-1-yl)sulfonyl}-1,2,3,4-

(phenoxymethyl )ethyl]-N-hydroxyformamide

tetrahydroisoquinoline (E and Z mixture, 279 mg, 0.77 mmol) was prepared in THF (7 ml)
and a 50% aqueous solution of NH,OH (0.7 ml, 11.5 mmol)) was added. The resulting
biphasic mixture was heated at 60°C for 3h00. The reaction mixture was washed with brine
(5 ml) and the layers were separated. The organic layer was dried (MgSO4) and the solvent
was removed under reduced pressure to give a yellow oil. A mixture of formic acid (2.0 ml)
and acetic anhydride (0.5 ml) was stirred at 0°C for 30 min., then a solution of the previous
oil in anhydrous THF (5 ml) was added and the resulting mixture was stirred at 0°C for 10
min., then at RT for 90 min. The mixture was evaporated under reduced pressure. The
residue was taken up with MeOH (15 ml) and heated at 60°C for 2h00. The mixture was
cooled at RT and a solid precipitated out. The solid was filtered, washed with MeOH (3x)
and dried under reduced pressure to give the title compound (61) as a white powder (255

mg, 78%). HPLC, Rt: 4.4 min (purity: 98.1%). LC/MS, M"(ESI): 425.2, M(ESI): 423.1.
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Example 62: Formation of N-(1-{[(7-chloro-3.4-dihvdroisoquinolin-2(1H)-vI)-

sulfonyl]lmethvllcyclopentyl)-N-hydroxyformamide (62)

B

Cl _S
E\Y
N %o

f N\OH
e}

The title compound was prepared following procedure described in Example 40 step ¢), but
starting from 7-chloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopentanone. After purification by crystallization in Et20O/pentane, the title compound
(62) was obtained as a white powder (272 mg, 37%). HPLC, Rt: 3.6 min (purity: 96.2%).
LC/MS, M™(ESI): 373.1, M(ESI): 371.0.

Example 63: Formation of N-[2.2-dimethvl-1-({[6-(trifluoromethyl)-3.4-dihydro-

isoquinolin-2(1H)-vl]sulfonvyllmethvDheptyl]-N-hvdroxyvformamide (63)

A
N’S\\
O N
F f OH
F o)
F

A solution of N-[2,2-dimethyl-1-({[6-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-

yl]sulfonyl} methyl)hept-4-yn-1-yl]-N-hydroxyformamide (370.00 mg, 0.80 mmol) was
prepared in EtOH (15 ml) and hydrogenated over 10% Pd/C under 25 bars for 3h00. The
reaction mixture was filtered through a Celite pad and the solvent was evaporated under
reduced pressure. The residue was taken up with DCM and evaporated to give the title
compound (63) as a beige foam (364 mg, 98%). HPLC, Rt: 5.3 min (purity: 90.5%).
LC/MS, M"(ESI): 465.4, M'(ESI): 463.0.

Example 64: Formation of N-{2-[(7-bromo-3.4-dihvdroisoguinolin-2(1H)-vl)sulfonvl]-

1-cyclopentylethyl}-N-hydroxyformamide (64)
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The title compound was prepared following procedure described in Example 40 step ¢), but
starting from 7-bromo-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopentanecarboxaldehyde. After purification by crystallization in EtOAc/cHex, the title
compound (64) was obtained as a white powder (3.1 g, 77%). HPLC, Rt: 4.1 min (purity:
95.1%). LC/MS, M"(ESI): 433.1, M(ESI): 430.9.

Example 65: Formation of  N-(1-{[(7-chloro-3.4-dihvdroisoquinolin-2(1H)-

vDsulfonyllmethvl}-2.2-dimethvylpropvl)-N-hvdroxyformamide (65)

O,
\Y
ol N/S\\/\H<
O N
( OH
(e}

The title compound was prepared following procedure described in Example 40 step ¢), but

starting from 7-chloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
trimethylacetaldehyde. After purification by crystallization in EtOAc/pentane, the title
compound (65) was obtained as a white powder. HPLC, Rt: 3.9 min (purity: 88.6%).
LC/MS, M"(ESI): 375.2, M'(ESI): 373.1.

Example 66: Formation of N-[2-[(7-tert-butyl-3.4-dihvdroisoguinolin-2(1H)-
yvDsulfonyl]-1-(tetrahydro-2H-pyran-4-vD)ethvl]-N-hydroxyformamide (66)
Step a) Formation of 2-[(7-tert-butyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-

(tetrahydro-2H-pyran-4-yl)ethanol
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A solution of 7-tert-butyl-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline (400 mg, 1.5
mmol) was prepared in anhydrous THF (8 ml) and cooled at —78°C. Then a solution of
LiHMDS (IM in THF, 3.3 ml, 3.3 mmol) was added dropwise. After 5 min., methyl
tetrahydro-2H-pyran-4-carboxylate (0.22 ml, 1.65 mmol) was added. The resulting mixture
was stirred at —78°C for 5 min., then at RT for 1h30. The reaction mixture was cooled at
0°C, then a solution of HCI (1M in MeOH, 5.3 ml) and MeOH (5 ml) were added. NaBH4
(85 mg, 2.24 mmol) was added and the resulting suspension was stirred at 0°C for 25 min.
The reaction mixture was evaporated under reduced pressure. The residue was taken up
with EtOAc (20 ml) and washed with a IN aqueous solution of HCI (2x20 ml). The
aqueous layers were extracted with EtOAc (20 ml). The organic layers were combined,
dried (MgS0O4) and the solvents were removed under reduced pressure to give a colorless
oil. After purification by crystallization in EtOAc/pentane, the title compound was obtained
as a white powder (455 mg, 80%). HPLC, Rt: 4.4 min (purity: 96.8%). LC/MS, M"(ESI):
382.3.

Step b) Formation of N-[2-[(7-tert-butyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-
(tetrahydro-2H-pyran-4-yl)ethyl]-N-hydroxyformamide

A solution of 2-[(7-tert-butyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-(tetrahydro-2H-
pyran-4-yl)ethanol (431 mg, 1.13 mmol) and Et;N (0.38 ml, 2.71 mmol) in anhydrous THF
(10 ml) was cooled at 0°C, then methanesulfonyl chloride (0.105 ml, 1.36 mmol) was
added dropwise. The resulting mixture was stirred at 0°C for 15 min, then at 60°C for
20h00. A 50% aqueous solution of NH,OH (1.0 ml, 16.9 mmol)) was added and the
resulting mixture was stirred at 60°C for 2h30. Then the reaction mixture was washed with
brine (5 ml), dried (MgSO,) and the solvent was removed under reduced pressure to give a
yellow oil. A mixture of formic acid (3.2 ml) and acetic anhydride (0.8 ml) was stirred at
0°C for 30 min., then a solution of the previous oil in anhydrous THF (5 ml) was added and
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the resulting mixture was stirred at 0°C for 10 min., then at RT for 30 min. The mixture
was evaporated under reduced pressure. The residue was taken up with MeOH (10 ml) and
heated at 60°C for 30 min. The reaction mixture was evaporated under reduced pressure,
then the residue was taken up with EtOAc (20 ml) and washed with water (2x10 ml), a
saturated aqueous solution of NaHCOs3 (10 ml) and brine (10 ml). The aqueous layers were
extracted with EtOAc (20 ml). The organic layers were combined, dried (MgSO4) and the
solvent was removed under reduced pressure to give a yellow oil. After purification by
crystallization in EtOAc/Et20/pentane, the title compound (66) was obtained as a white
powder (175 mg, 36%). HPLC, Rt: 4.0 min (purity: 100%). LC/MS, M(ESI): 425.3, M"
(ESI): 422.9.

Example 67: Formation of ethvl 2-{2-[(6.7-dimethoxy-3.4-dihvdroisoquinolin-2(1H)-

yvDsulfonyl]-1-[formyvl(hvdroxy)amino]ethvllcvclopropanecarboxvlate (67)

(0H

The title compound was prepared following procedure described in Example 19 step c), but
starting from 6,7-dimethoxy-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and ethyl 2-
formyl-1-cyclopropanecarboxylate. After purification by crystallization in Et,O, the title
compound (67) was obtained as a white powder. HPLC, Rt: 3.0 min (purity: 98.9%).
LC/MS, M"(ESI): 457.4, M'(ESI): 455.1.

Example 68: Formation of N-(1-cvclopentyl-2-{[7-(3-thienvl)-3.4-dihydroisoguinolin-
2(1H)-vl]sulfonvllethvl)-N-hydroxvformamide (68)

%@“7?

A mixture of N-{2-[(7-bromo-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-

yclopentylethyl } -N-hydroxyformamide (200 mg, 0.46 mmol), 3-thienylboronic acid (90
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mg, 0.70 mmol) and potassium carbonate anhydrous (190 mg, 1.39 mmol) was prepared in
MeOH (2 ml) and 1,4-dioxane (2ml). Argon was bubbled for 5 min., then a suspension of
Pd(OAc), (5.2 mg, 0.02 mmol) and triphenylphosphine (6.1 mg, 0.02 mmol) in MeOH (2
ml) was added. The resulting mixture was heated at 80°C under microwaves for 15 min.
The reaction mixture was diluted with EtOAc and washed with water (2x). The organic
layer was dried (MgSO,) and the solvents were removed under reduced pressure. After
purification by crystallization in EtOAc/pentane, the title compound (68) was obtained as a
white powder (130 mg, 65%). HPLC, Rt: 4.4 min (purity: 99.3%). LC/MS, M"(ESI): 435.3,
M(ESI): 432.9.

Example 69: Formation of N-{l-cvclopentyl-2-[(7-phenvyl-3.4-dihydroisoguinolin-
2(1H)-vDsulfonvl]ethyl}-N-hydroxvformamide (69)

O o)
A

The title compound was prepared following procedure described in Example 68, but

starting from phenylboronic acid. After purification by crystallization in EtOAc/pentane,
the title compound (69) was obtained as a white powder (56 mg, 56%). HPLC, Rt: 4.5 min
(purity: 98.0%). LC/MS, M"(ESI): 429.3, M (ESI): 426.9.

Example 70: Formation of N-(1-cvclopentvyl-2-1[7-(3-hydroxyphenvl)-3.4-
dihvdroisoguinolin-2(1H)-vl]sulfonvyl lethyl)-N-hvydroxyformamide (70)

NI
HO o N
f OH

e}

The title compound was prepared following procedure described in Example 68, but

starting from 3-hydroxyphenylboronic acid. After purification by crystallization in
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.M

EtOAc/pentane, the title compound (70) was obtained as a white powder (135 mg, 65%).
HPLC, Rt: 3.8 min (purity: 95.8%). LC/MS, M"(ESI): 445.4, M(ESI): 443.2.

Example 71: Formation of 2-{2-[(6,7-dimethoxy-3.4-dihvdroisoquinolin-2(1H)-vI)-

sulfonvl]-1-[formylthydroxy)amino]ethyllcyclopropanecarboxvylic acid (71)

A /\A(OH
N . O
OH
~
o T
o

A solution of ethyl 2-{2-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-

[formyl(hydroxy)amino]ethyl } cyclopropanecarboxylate (192 mg, 0.42 mmol) was prepared
in THF (5 ml) and water (2 ml), then LiOH (176 mg, 4.2 mmol) was added. The resulting
mixture was stirred at RT for 3 hours. The reaction mixture was diluted with EtOAc, then
washed a 1N aqueous solution of HCl and brine. The organic layer was dried (MgSO4) and
the solvents were evaporated under reduced pressure. After purification by crystallization in
DCM/Et20, the title compound (71) was obtained as a white powder (100 mg, 55%).
HPLC, Rt: 2.1 min (purity: 86.7%). LC/MS, M'(ESI): 427.1.

Example 72: Formation of N-[1-cvclopropvl-2-(1.3-dihvdro-2H-isoindol-2-ylsulfonvl)-
ethvl]-N-hvdroxyformamide (72)

The title compound was prepared following procedure described in Example 40 step ¢), but
starting from 2-(methylsulfonyl)isoindoline and cyclopropanecarboxaldehyde. After
purification by crystallization in EtOAc/pentane, the title compound (72) was obtained as
an off-white powder (181 mg, 53%). HPLC, Rt: 2.7 min (purity: 100%). LC/MS, M"(ESI):
311.1, M(ESI): 309.1.
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Example 73: Formation of N-{2-[(7-chloro-3.4-dihvdroisoguinolin-2(1H)-vl)sulfonyl]-

1-cyclopropylethyl}-N-hydroxyformamide (73)

Cl -3\
N \o

f N\OH
o}

The title compound was prepared following procedure described in Example 40 step ¢), but

starting from 7-chloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopropanecarboxaldehyde. After purification by crystallization in EtOAc/pentane, the
title compound (73) was obtained as a white powder (246 mg, 62%). HPLC, Rt: 3.5 min
(purity: 100%). LC/MS, M™(ESI): 359.2, M (ESI): 357.0.

Example 74: Formation of N-(1-cyclopropyl-2-{[6-(trifluoromethyl)-3.,4-dihydro-

isoquinolin-2(1H)-vl]sulfonyl lethyl)-N-hydroxyformamide (74)

The title compound was prepared following procedure described in Example 40 step ¢), but
starting from 2-(methylsulfonyl)-6-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopropanecarboxaldehyde. After purification by crystallization in Et,O/pentane, the title
compound (74) was obtained as an off-white powder (231 mg, 54%). HPLC, Rt: 3.8 min
(purity: 96.4%). LC/MS, M"(ESI): 393.2, M'(ESI): 391.1.

Example 75: Formation of N-(l-cyclopropvl-2-{[7-(4-fluorophenvyl)-3.,4-dihydro-

isoquinolin-2(1H)-yl]sulfonyl}ethyl)-N-hydroxyformamide (75)

F
QU
8
@]
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The title compound was prepared following procedure described in Example 40 step ¢), but
starting from 7-(4-fluorophenyl)-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopropanecarboxaldehyde. After purification by crystallization in EtOAc, the title
compound (75) was obtained as a white powder (278 mg, 60%). HPLC, Rt: 4.1 min (purity:
99.1%). LC/MS, M"(ESI): 419.3, M'(ESI): 416.9.

Example 76: Formation _of _ N-(1-{[(7-chlore-3,4-dihydroisoquinolin-2(1H)-yl)-

sulfonyl]methyl}-4.4.4-trifluorobutyl)-N-hydroxyformamide (76)

0 F
F

The title compound was prepared following procedure described in Example 40 step e), but
starting from 7-chloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and 4,4,4-
trifluorobutyraldehyde. After purification by crystallization in EtOAc/pentane, the title
compound (76) was obtained as a white powder (420 mg, 45%). HPLC, Rt: 4.1 min (purity:
99.2%). LC/MS, M*(ESI): 415.1.

Example 77: Formation of N-{l-cyclopentyl-2-[(6,7-dichloro-3,4-dihydroisoquinolin-
2(1H)-yD)sulfonyl]ethyl}-N-hydroxyformamide (77)

(]
ol \\S/\p
<7
‘ N \o N
o f OH
Q

The title compound was prepared following procedure described in Example 40 step e), but

starting  from  6,7-dichloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline ~ and
cyclopentanecarboxaldehyde. After purification by crystallization in MeOH, the title
compound (77) was obtained as a white powder (245 mg, 42%). HPLC, Rt: 4.4 min (purity:
99.3%). LC/MS, M'(ESI): 421.2, M(ESI): 418.9.
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Example 78: Formation of N-{1-cyclopentyl-2-[(7-isopropoxv-3.4-dihydroisoguinolin-
2(1H)-vDsulfonvl]ethyl}-N-hydroxyformamide (78)

A
o) N,s\\
Y Y N\
f OH
0

The title compound was prepared following procedure described in Example 40 step ¢), but

starting  from  7-isopropoxy-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline ~ and
cyclopentanecarboxaldehyde. After purification by crystallization in EtOAc/pentane, the
title compound (78) was obtained as a white powder (390 mg, 68%). HPLC, Rt: 4.2 min
(purity: 99.6%). LC/MS, M"(ESI): 411.3, M (ESI): 408.9.

Example 79: Formation of N-{1-cyclopentyl-2-[(7-pyridin-4-yl-3.4-dihydroisoguinolin-
2(1H)-vDsulfonvl]ethyl}-N-hydroxvformamide (79)

N7 o)
| )
X N/S\\

The title compound was prepared following procedure described in Example 68, but

starting from pyridine-4-boronic acid. The reaction mixture was heated at 100°C for 10
hours. After purification by crystallization in EtOAc, the title compound (79) was obtained
as a white powder (95 mg, 48%). HPLC, Rt: 2.5 min (purity: 88.6%). LC/MS, M (ESI):
430.3, M'(ESI): 428.0.

Example 80: Formation of N-{1-cvclopentyl-2-[(5-fluoro-1,3-dihydro-2H-isoindol-2-
vDsulfonyllethvl}-N-hydroxyformamide (80)
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The title compound was prepared following procedure described in Example 40 step ¢), but
starting from 5-fluoro-2-(methylsulfonyl)isoindoline and cyclopentanecarboxaldehyde.
After purification by crystallization in EtOAc/pentane, the title compound (80) was
obtained as a white powder. HPLC, Rt: 3.6 min (purity: 89.9%). LC/MS, M"(ESI): 357.1,
M(ESI): 355.1.

Example 81: Formation of N-{1-cvclopentvyl-2-[(6-isopropvl-3.4-dihydroisoguinolin-
2(1H)-vDsulfonvl]ethyl}-N-hydroxvyformamide (81)

The title compound was prepared following procedure described in Example 40 step ¢), but
starting from  6-isopropyl-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopentanecarboxaldehyde. After purification by crystallization in EtOAc/pentane, the
title compound (81) was obtained as a white powder (121 mg, 37%). HPLC, Rt: 4.6 min
(purity: 99.5%). LC/MS, M"(ESI): 395.2, M'(ESI): 393.3.

Example 82: Formation of N-(1-cyclopentyl-2-{[7-(trifluoromethyl)-3.,4-dihydro-

isoquinolin-2(1H)-vl]sulfonvl lethyl)-N-hvdroxyformamide (82)

F
N
F o N
( OH
o)

The title compound was prepared following procedure described in Example 40 step ¢), but

starting from 2-(methylsulfonyl)-7-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopentanecarboxaldehyde. After purification by crystallization in EtOAc/pentane, the
title compound (82) was obtained as a white powder (180 mg, 52%). HPLC, Rt: 4.4 min
(purity: 100%). LC/MS, M"(ESI): 421.3, M'(ESI): 419.2.
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Example 83: Formation of N-(1-cyclopropvl-2-{[7-(trifluoromethvl)-3.4-
dihvdroisoquinolin-2(1H)-vyl]sulfonyl lethyl)-N-hydroxyformamide (83)

F
NI
F O N
f OH

The title compound was prepared following procedure described in Example 40 step ¢), but
starting from 2-(methylsulfonyl)-7-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopropanecarboxaldehyde. After purification by crystallization in EtOAc/pentane, the
title compound (83) was obtained as a white powder (190 mg, 59%). HPLC, Rt: 3.8 min
(purity: 97.8%). LC/MS, M"(ESI): 393.2, M (ESI): 391.2.

Example 84: Formation of N-{l-cyclopropyl-2-[(6,7-dimethoxv-3.,4-dihydro-

isoquinolin-2(1H)-yDsulfonvl]ethvyl}-N-hvdroxyformamide (84)

The title compound was prepared following procedure described in Example 40 step ¢), but
starting  from  6,7-dimethoxy-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline  and
cyclopropanecarboxaldehyde. After purification by crystallization in EtOAc/pentane, the
title compound (84) was obtained as a white powder (235 mg, 75%). HPLC, Rt: 2.6 min
(purity: 99.3%). LC/MS, M"(ESI): 385.0, M (ESI): 383.0.

Example 85: Formation of N-{l-cvclopropvl-2-[(6-isopropyl-3.4-dihydroisoguinolin-
2(1H)-vDsulfonvl]ethyl}-N-hydroxvformamide (85)
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The title compound was prepared following procedure described in Example 40 step ¢), but
starting from  6-isopropyl-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopropanecarboxaldehyde. After purification by crystallization in EtOAc/pentane, the
title compound (85) was obtained as a white powder (160 mg, 53%). HPLC, Rt: 4.0 min
(purity: 100%). LC/MS, M(ESI): 367.3, M'(ESI): 365.2.

Example 86: Formation of N-(1-{[(7-chloro-3.4-dihvdroisoquinolin-2(1H)-vl-

)sulfonvllmethvl}-3-pvridin-3-vlpropvl)-N-hvdroxyformamide (61)

Step a) Formation of 1-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-4-pyridin-3-
ylbutan-2-ol

A solution of 7-chloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline (400 mg, 1.63
mmol) was prepared in anhydrous THF (8 ml) and cooled at —78°C. Then a solution of
LiHMDS (1M in THF, 3.6 ml, 3.6 mmol) was added dropwise. After 5 min., methyl 3-(3-
pyridyl)propionate (295 mg, 1.79 mmol) was added. The resulting mixture was stirred at —
78°C for 5 min., then at RT for 1 hour. The reaction mixture was evaporated under reduced
pressure. The residue was taken up with THF (8 ml) and a solution of HCI (1.25M in
MeOH, 5.8 ml, 7.2 mmol) was added, followed by sodium borohydride (92 mg, 2.44
mmol). The resulting mixture was stirred at RT for 1 hour. The reaction mixture was
diluted with EtOAc and washed with water (2x) and brine. The organic layer was dried
(MgS0O,) and the solvents were removed under reduced pressure to give the crude title
compound as an oil (557 mg, 90%) used in the next step without further purification.

HPLC, Rt: 2.7 min (purity: 69%). LC/MS, M"(ESI): 381.2.

Step b) Formation of a mixture of 7-chloro-2-[(4-pyridin-3-ylbut-1-en-1-yl)sulfonyl]-

1,2,3,4-tetrahydroisoquinoline
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A solution of 1-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-4-pyridin-3-ylbutan-
2-0l (270 mg of crude compound) and Et;N (0.23 ml, 1.69 mmol) in anhydrous THF (3 ml)
was cooled at 0°C, then methanesulfonyl chloride (0.066 ml, 0.85 mmol) was added
dropwise. The resulting mixture was stirred at 0°C for 1 hour, then at 60°C for 15 hours.
The reaction mixture was diluted with DCM, then washed with a saturated aqueous
solution of NaHCOj; and brine. The organic layer was dried (MgSQO,) and the solvents were
removed under reduced pressure to give the title compound as an oil (300 mg) used in the
next step without further purification. HPLC, Rt: 3.1 min (purity: 63%). LC/MS, M"(ESI):
363.2, M(ESI): 361.1.

Step c) Formation of N-(1-{[(7-chloro-3,4-dihydroisoquinolin-2(1H )-yl)sulfonyl|methyl}-3-
pyridin-3-ylpropyl)-N-hydroxyformamide

The title compound was prepared following procedure described in Example 61 step d), but
starting from 7-chloro-2-[(4-pyridin-3-ylbut-1-en-1-yl)sulfonyl]-1,2,3,4-
tetrahydroisoquinoline (300 mg of the crude mixture). After purification by preparative
HPLC (column Waters Xterra, gradient water/ACN), the title compound (86) was obtained
as a white powder (156 mg, 45% overall yield). HPLC, Rt: 2.6 min (purity: 97.4%).
LC/MS, M'(ESI): 424.2.

Biological assays:

The compounds of the present invention may be subjected to the following assays:
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Example 87: Enzyme Inhibition Assays

Compounds of the invention were tested to assess their activities as inhibitors of MMP-1,

MMP-2, MMP-9, MMP-14, MMP-12 and TACE.

MMP-9 Assay Protocol

Compounds of the invention were tested for inhibitory activity against 92kDa gelatinase
(MMP-9) in an assay using a coumarin-labeled peptide substrate, (7-methoxycoumarin-4-
yl)acetyl-Pro-Leu-Gly-Leu-(3-[2 ,4-dinitrophenyl]-L-2,3diaminopropionyl)-Ala-Arg-NH2
(McaPLGLDpaAR) (Knight et al, FEBS Lett. 1992; 263-260).

Stock solutions were made up as follows: Assay Butter: 100 mM Tris-HCI pH 7.6
containing 100 mM NaCl, 10 mM CacCl,, and 0.05% Brij 35.

Substrate: 0.4 mM McaPLGLDpaAR (from Bachem) (0.437mg/ml) stock solution in 100%
DMSO (stored at —20°C). Dilute to 8 uM in assay butter.

Enzyme: Recombinant human 92 kDa gelatinase (MMP-9; APMA (4-aminophenyl

mercuric acetate) -activated if necessary) appropriately diluted in assay butter.

Test Compounds were prepared initially as 10 mM compound solution in 100% DMSO,
diluted to 1 mM in 100% DMSO, then serially diluted 3-fold in 100% DMSO across
columns 1-10 of a 96-well microtitre plate Assay concentration range, 100uM (column 1)

to 5.1 nM (column 10).

The assay was performed in a total volume of 100 pL per well in 96-well microtitre plates.
Activated enzyme (20 pL) was added to the wells followed by 20 uL of assay butter.
Appropriate concentrations of test compounds dissolved in 10 uL. of DMSO were then
added followed by 50 uL of McaPLGLDpaAR (8 uM, prepared by dilution of DMSO stock
in assay butter). For each as say ten concentrations of test compound were examined in

duplicate. Control wells lack either enzyme or test compound. The reactions were incubated
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at 37°C for 2 hours. The fluorescence at 405 nm was measured immediately with an SLT
Fluostar fluorometer (SL T Labinstruments GmbH, Grodig, Austria) using 320 nm

excitation, without stopping the reaction.

The effect of the test compound was determined from the dose response curve generated by
the 10 duplicate concentrations of inhibitor. The ICsy (the concentration of compound
required to give a 50% decrease in enzyme activity) was obtained by fitting data to the
equation, Y =a+ ((b - a) /(1 + (¢/X)%)). (Y = inhibition achieved for a particular dose; X =
the dose in nM; a= minimum y or zero % inhibition; b = maximum y or 100% inhibition; ¢
= is the ICs¢; d = is the slope). The result was rounded to one significant figure.

MMP-12 Assay protocol

Compounds of the invention were tested for inhibitory activity against metalloelastase
(MMP-12) in an assay using a coumarin-labelled peptide substrate, (7-methoxycoumarin-4-
yl)acetyl-Pro-Leu-Gly-Leu-(3-[2,4dinitrophenyl]-L-2,3-diaminopropionyl)-Ala-Arg-NH2
(McaPLGLDpaAR) (Knight et al, 1992, above). The protocol for this assay was as
described for the MMP-9 assay above.

MMP-1 Assay protocol

Compounds of the invention were tested for inhibitory activity against collagenase (MMP-
1) in an assay using a coumarin-labelled peptide substrate, (7-methoxycoumarin-4-
yl)acetyl-Pro-Leu-Gly-Leu-(3-[2 ,4-dinitrophenyl]-L -2,3diaminopropionyl)-Ala-Arg-NH2
(Mca PLGLDpaAR) (Knight et al, 1992, above). The protocol for this assay was as
described for the MMP-9 assay above.

MMP-14 Assay protocol

Compounds of the invention were tested for inhibitory activity against MMP-14 in an assay

using a coumarin-labelled peptide substrate, (7-methoxycoumarin-4-yl)acetyl-Pro-Leu-Gly-
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Leu-(3-[2 ,4-dinitrophenyl]-L -2,3diaminopropionyl)-Ala-Arg-NH2 (Mca PLGLD paAR)
(Knight et al, 1992, above). The protocol for this assay was as described for the MMP-9

assay above.

MMP-2 Assay protocol

Compounds of the invention were tested for inhibitory activity against gelatinase A (MMP-
2) in an assay using a coumarin-labelled peptide substrate, (7-methoxycoumarin-4-yl)
acetyl-Pro-Leu-Gly-Leu-(3-[2,4-dinitrophenyl]-L-2,3diaminopropionyl)-Ala-Arg-NH2
(Mca PLGLDpaAR) (Knight et al, 1992, above). The protocol for this assay was as
described for the MMP-9 assay above.

TACE Assay protocol

Compounds of the invention can be tested for inhibitory activity against human ADAM17
in an assay using human Mca-(endo-1a-Dap(Dnp)-TNF-alpha(-5 to +6)amide as substrate
(FEBS Letters, 2000,275-279).

Stock solutions are prepared as followed:
e Assay Buffer: 20 mM Hepes pH 7.5 (Fluka) containing 0.05% Brij 35 (Fluka)
e Substrate: 6.1 mM human Mca-(endo-1a-Dap(Dnp)-TNF-alpha(-5 to +6)amide
(Bachem) stock solution in 100% DMSO (stored at —20°C); diluted to 5 uM in
assay buffer.

e Enzyme: Recombinant human ADAMI17, appropriately diluted in assay buffer (1.5
ug/ml).

Test Compounds are prepared initially as 10 mM compound solution in 100% DMSO,
diluted to 1 mM in 100% DMSQO, then serially diluted 3-fold in 100% DMSO across a 96-
well microtitre plate. Assay concentration range is typically between 100uM to 0.01 nM.
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The assay is performed in a total volume of 100 uL per well in 96-well microtitre plates.
Appropriate concentrations of test compounds dissolved in 10 uL. of DMSO are added to
the wells, followed by substrate solution (50 uL, 5 uM prepared by dilution of DMSO
stock in assay buffer) and enzyme solution (40 pL). For each as say ten concentrations of
test compound are examined in triplicate. Control wells lack either enzyme or test
compound. The reactions are incubated at room temperature for 1.5 hours. The
fluorescence at 405 nm is measured immediately with a fluorometer using 355 nm
excitation, without stopping the reaction.

The effect of the test compound is determined from the dose response curve generated by
the 10 duplicate concentrations of inhibitor. The ICsy (the concentration of compound
required to give a 50% decrease in enzyme activity) is obtained by fitting data to the
equation, Y =a+ ((b - a) /(1 + (¢/X)%)). (Y = inhibition achieved for a particular dose; X =
the dose in nM; a= minimum y or zero % inhibition; b = maximum y or 100% inhibition; ¢
= is the ICs¢; d = is the slope). The result is rounded to one significant figure.

The results are expressed in terms of ICsq (the concentration of compound required to give

a 50% decrease in enzyme activity) and are presented in Table 1 below.

The results are expressed in terms of 1Cso (the concentration of compound required to give

a 50% decrease in enzyme activity) and are presented in Table 1 below.

Table 1
1Cso on different MMPs:

IC50 (nM) or percentage inhibition
Example. MMP1 MMP2 MMP9 MMP12 MMP13 MMP14 Tace
>5000 95 >5000 27 97% @ 5 >5000 67
1 uM, 15% @
0.1 uM
>5000 530 >5000 14 98% @ 5 >5000 33
2 uM, 17% @
0.1 uM
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IC50 (nM) or percentage inhibition
31% @ 5 676 >5000 14 98% @ 5 67% @ 5 uM 28
3 pM uM, 6% @
0.1 uyM
19% @ 5 653 >5000 65 80% @ 5 29% @ 5 pM 114
4 pM uM, 0% @
0.1 uyM
32% @5 759 >5000 16 97% @ 5 70% @ 5 pM
5 uM uM, 16% @
0.1 uyM
>5000 323 877 9 94% @ 5 865 280
6 uM, 11% @
0.1 uM
7 31% @ 5 784 >5000 18 71% @ 5 pM
uM
3 5% @5 >5000 >5000 627 41% @ 5uM | 8% @ 5 uM
uM
9 29% @ 5 >5000 >5000 49 61% @ 5 uM 128
uM
8% @ 5 >5000 >5000 13 93% @ 5 36% @ 5 uM 67
10 uM uM, 15% @
0.1 uyM
11 >5000 26
12 0% @ 5 >5000 >5000 92 48% @ 5uM | 0% @ 5 uM 1220
uM
16% @ 5 >5000 >5000 10 96% @ 5 64% @ 5 yM 40
13 uM uM, 28% @
0.1 uyM
0% @ 5 >5000 >5000 41 68% @ 5 0% @ 5 pM 620
14 uM uM, 5% @
0.1 uyM
15 0% @ 5 >5000 >5000 185 0% @ 5 pM
uM
74% @ 5 78 >5000 12 80% @ 5 311
16 uM, 5% @ uM, 0% @
0.1 uyM 0.1 uyM
17 0% @ 5 >5000 >5000 103 0% @ 5 pM
uM
9% @ 5 5 >5000 1.4 95% @ 5 640
18 uM uM, 13% @
0.1 uyM
45% @ 5 10 >5000 6 81% @ 5 23
19 pM uM, 10% @
0.1 uyM
20 0% @ 5 >5000 >5000 280 0% @ 5 pM
uM




51 78%p-,,,

5 pM 229 78

>5000 322

79 pM 67 57%

(rty, 5 pM7 72%(rty, 5 pM 19% @0.1 3,illl 587 129
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IC50 (nM) or percentage inhibition
21 20% @ 5 103 >5000 19 45% @ 5 pM 56
uM
2 0% @ 5 470 >5000 210 0% @ 5 pM 389
uM
52% @ 5 27 >5000 28 2% @ 5 13
23 uM uM, 7% @
0.1 uyM
24 0% @ 5 >5000 >5000 300 0% @ 5 uM >5000
uM
37% @ 5 78 >5000 6,0 73% @ 5 1195
25 uM uM, 0% @
0.1 uyM
92% @ 5 60 62% @ 5 10 82% @ 5 yM 1098
26 uM, 17% uM
@ 0.1 uyM
27 30% @ 5 58 13% @ 5 6,9 41% @ 5 pM 506
uM uM
8 18% @ 5 45 21% @ 5 3.9 62% @ 5 uM 1284
uM uM
94% @ 5 150 40% @ 5 14 78% @ 5 pM 277
29 uM, 22% uM
@ 0.1 uyM
30 8% @ 5 880 3% @5 32 38% @ 5 uM >5000
uM uM
3 10% @ 5 939 3% @5 40 19% @ 5 pM >5000
uM uM
3 4% @ 5 >5000 4% @ 5 168 14% @ 5 pM >5000
uM uM
33 4% @ 5 151 15% @ 5 27 30% @ 5 uM 427
uM uM
12% @ 5 35 42% @ 5 6,0 82% @ 5 353
34 uM uM uM, 3% @
0.1 uyM
6% @ 5 62 43% @ 5 4,2 85% @ 5 >5000
35 uM uM uM, 7% @
0.1 uyM
41% @ 5 41 37% @ 5 5.7 75% @ 5 228
36 uM uM uM, 3% @
0.1 uyM
36% @ 5 35 58% @ 5 4,2 83% @ 5 1090
37 uM uM uM, 8% @
0.1 uyM
33 17% @ 5 71 50% @ 5 7.2 49% @ 5 pM 276
uM uM




ICS() (nlV1) or percentage inhibition 80 25%p) 5 ! AM 474

0% (4).
5 ut.M3,1 87%gi

ra'i

5 1AM 45 15?/0(c4 5 ut.M >5000 81 ut.M 63 44%
0%,,e.,R 0.14N4 >5000 82

5 'AM

10% (c4 5 ' AM 348 0% (ci 5 ' AM 26
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IC50 (nM) or percentage inhibition

25% @ 5 16 47% @ 5 4,1 87% @ 5 171
39 uM uM uM, 10% @
0.1 uyM
40 2% @ 5 77 11% @ 5 15 54% @ 5 yM 1122
uM uM
54% @ 5 87 14% @ 5 11 74% @ 5 189
41 uM uM uM, 5% @
0.1 uyM
29% @ 5 31 35% @5 4.4 88% @ 5 611
42 uM uM uM, 15% @
0.1 uyM
53% @5 21 68% @ 5 3.2 89% @ 5 >5000
43 uM uM, 1% @ uM, 14% @
0.1 uyM 0.1 uyM
9% @ 5 91 21% @ 5 7.0 83% @ 5 371
44 uM uM UM, 5% @
0.1 uyM
2% @ 5 25 47% @ 5 1,5 92% @ 5 813
45 uM uM uM, 19% @
0.1 uyM
46 5000 460
40% @ 5 33 40% @ 5 2,5 79% @ 5 933
47 uM uM uM, 7% @
0.1 uyM
43 26% @ 5 77 8% @ 5 46 41% @ 5 pM 269
uM uM
29% @ 5 11 43% @ 5 55 86% @ 5 239
49 uM uM uM, 14% @
0.1 uyM
0% @ 5 90 2% @ 5 35 83% @ 5 397
50 uM uM, 4% @ uM, 13% @
0.1 uyM 0.1 uyM
51 1330 109
5> 14% @ 5 298 10% @ 5 46 49% @ 5 pM 92
uM uM
53 16% @ 5 298 5% @5 106 34% @ 5 yM 245
uM uM
54 >5000 234
69% @ 5 24 39% @ 5 6 86% @ 5 157
55 uM, 7% @ uM uM, 19% @
0.1 uyM 0.1 uyM
56 34% @ 5 190 2% @ 5 51 48% @ 5 pM >5000
uM uM
57 0% @ 5 >5000 0% @ 5 117 0% @ 5 pM >5000
uM uM




20% (c4 5 ut. M >5000 83 4% @5 !AM 686 4% @5 ' AM 52 6%
(4) 5i.1 >5000 84 >5000 366 85 5% (ii; 5 ut.M78
28% (T225 ut.M 4,9
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IC50 (nM) or percentage inhibition
68% @ 5 20 41% @ 5 4,5 79% @ 5 56
58 uM, 4% @ uM uM, 11% @
0.1 uyM 0.1 uyM
59 35% @5 83 32% @5 7,5 43% @ 5 pM >5000
uM uM
60 6% @ 5 411 0% @ 5 69 16% @ 5 pM 79
uM uM
61 22% @ 5 38 12% @ 5 15 43% @ 5 pM 89
uM uM
62 52% @ 5 293 1% @5 36 75% @ 5 pM 882
uM uM
63 34% @ 5 >5000 7% @ 5 88 9% @ 5 pM >5000
uM uM
64 36% @ 5 42 32% @5 7.9 71% @ 5 pM 91
uM uM
65 30% @ 5 277 13% @ 5 27 50% @ 5 uM 490
uM uM
66 >5000 209
67 >5000 111
0% @ 5 221 31% @ 5 9 99% @ 5 268
uM uM uM, -
68 30% @ 0.1
uM
69 4% @ 5 527 26% @ 5 18 63% @ 5 uM 606
uM uM
70 0% @ 5 1562 3% @5 41 27% @ 5 pM >5000
uM uM
71 >5000 585
7 75% @ 5 510 28% @ 5 20 63% @ 5 uM 683
uM uM
73 19% @ 5 187 5% @5 45 40% @ 5 pM 88
uM uM
74 44% @ 5 97 32% @5 52 76% @ 5 pM >5000
uM uM
0% @ 5 219 71% @ 5 6 92% @ 5 394
75 uM uM uM, 11% @
0.1 uyM
76 43% @ 5 82 14% @ 5 22 59% @ 5 uM 115
uM uM
77 17% @ 5 31 35% @5 5.1 78% @ 5 pM 229
uM uM
78 >5000 322
0% @ 5 67 57% @ 5 2 2% @ 5 587
79 uM uM uM, 19% @
0.1 uyM
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Example 88: IL-2-induced peritoneal recruitment of lymphocytes

Administration of IL-2 intraperitoneally causes migration of lymphocytes into the

intraperitoneal cavity. This is a model for the cellular migration that occurs during

inflammation.

Protocol

C3H/HEN mice (Elevage Janvier, France) were intraperitoneally injected with IL-2

(Serono Pharmaceutical Research Institute, 20 ng/kg, in saline).

Compounds of the invention were suspended in 0.5% carboxymethylcellulose (CMC)/

0.25% tween-20 and were administered by s.c. or p.o. route (10 ml/kg) 15 min prior to

administration of 1L-2.

Twenty-four hours after administration of IL-2, peritoneal white blood cells were collected

by 3 successive lavages of the peritoneal cavity with 5 ml phosphate buffered saline (PBS)-
ImM EDTA (+4°C). The suspension was centrifuged (1700g x 10 min at +4°C). The
resulting pellet was suspended in 1 ml PBS-1mM EDTA.

Lymphocytes were identified and counted using a Beckman/Coulter counter.
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5 Goup 1: (baseline) received 0.5% CMJ 0. 25% t ween- 20
(vehicle of conmpound of the invention) and saline
(vehicle of IL-2); Goup 2: (control 1L-2) received 0.5%
CMC/ 0. 25% t ween- 20 and injection of 1L-2; Goup 3:
Experinmental group (Conpound of,,the invention Dose 1)
recei ved a conpound of the invéntion and injection of
| L-2; Goup 4: Experinental group (Conpound of the
Enpenmienia]l Dosen 2) recei ved a conpound of the invention
and injection of 1L-2; Goup 5: Experinental group
(Conpound of the inventi on Dose 3) received a conpound of
Theanimagnt¢rodivaded inry @gloupn(6ahick leadi group): G oup 6:
Ref erence group received reference conpound dexanet hasone
and injection of 151L-2. Calculation 20 Inhi biti on of
C oAt

H@‘q 3{5%0%1' B%1?%R S‘fya%l\ﬁ {)06&% o ﬁgeﬂ'@?— )59%141(9 Wl empourid of the

Mvﬂhtmn)aﬁdbglmplﬁwwlesflmmroup I (E34t 1), Ly 2= Nurrber of

%%gcﬁ/ﬁpes’ -SRih e ¢ SNy Fro v SRS Riection pLT1r

Bnﬁgt &%ﬁéﬂtﬂ' up CERpEMIAI(the ifeRidH BI&NT PR ctibed @Qbﬁlpound
abI e 2 Percentage of inhibition of I1L-2-induced

p@ﬂlbﬁmeadm asbingsictioe ot [Lo2; | ynphocyt es by conpounds of the
Eﬁﬁgf It %&%enmen]tal groﬁrl? (éompound(oqg[flé( %Rverﬁguon Bose })) received a compound

of the invention and injection of 1L-2;
Group 5: Experimental group (Compound of the invention Dose 3) received a compound
of the invention and injection of IL-2;
Group 6: Reference group received reference compound dexamethasone and injection of

1L-2.
Calculation

Inhibition of lymphocyte recruitment was calculated as follows:
1-(LyX-Lyl
% inhibition = & il X 100%
(Ly2 - Lyl)

Where Ly 1= Number of lymphocytes in group 1 (E3/ul), Ly 2= Number of lymphocytes in
group 2 (E3/ul), Ly X= Number of lymphocytes in group X (3-5) (E3/ul).

The results for compounds according to Formula (I} are presented in Table 2 below.

Table 2
Percentage of inhibition of IL-2-induced peritoneal recruitment of lymphocytes by

compounds of the invention:



2 3 p.o. 16 136 3 p.o. 40! 6 14 3 p.o. 50 + 10 16 3
p.o. 44 i 7 18 3 p.o. 39 7 19 3 p.o. 62 + 9
131
Example Dose (mg/kg) Route % inhibition
2 3 p.o. 16 £13
6 3 p.o. 40+6
14 3 p.o. 50+ 10
16 3 p.o. 44+7
18 3 p.-o. 39+7
19 3 p.-o. 62+9
21 3 p.-o. 43+9
25 3 p.-o. 37+7
27 3 p.-o. 46+ 9
28 3 p.o. 62+£5
29 3 p.o. 29+11
31 3 p.o. 31£10
35 3 p.o. 50+£8
42 3 p.o. 40+ 10
49 3 p.o. 1612
50 3 p.o. 32+4
56 3 p.o. 37+8
59 3 p.-o. 55+9
61 3 p.-o. 45+9
62 3 p.-o. 20+9
68 3 p.-o. 33+7
72 3 p.-o. 41+7
75 3 p.o. 26+ 11
76 3 p.o. 45+ 11
79 3 p.-o. 43+ 10

Example 89: CCls-induced liver fibrosis model

Carbon tetrachloride (CCly) induces liver fibrosis when administered intraperitoneally
(Bulbena O, Culat J, Bravo ML., Inflammation 1997 Oct; 21(5):475-88). Compounds of
the invention can be evaluated for their ability to prevent the CCly-induced formation of

fibrotic tissue.
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Animals

Male Sprague-Dawley rats, 7 weeks old, weight approx. 300 g from Charles River/Iffa-
Crédo, St-Germain/l’ Arbresle, France.

Rats are acclimatised for 5 days before commencing experiments, in air-conditioned rooms,
2 animals per cage, Temperature: 22°C + 2, Relative humidity: 55% £ 10 Light: 12 hour
cycle (7 a.m. - 7 p.m.), Cage: Makrolon”™ cage 42.5x26.6x15 on each fitted with a stainless

steel cover-feed rack.
The study involves the following groups of 8 animals each, as indicated below.

Group 1:“Sham” animals receive CCly vehicle (i.p.) and once daily, the vehicle of test
substance (s.c.)

Group 2: Positive control group receives CCly (i.p.), and once daily, the vehicle of the test
substance (s.c.)

Group 3:Experimental group receives CCly (i.p.), and once daily, 2 mg/kg s.c. of
compound according to the invention.

Group 4: Experimental group receives CCly (i.p.), and once daily, 10 mg/kg s.c. of the
compound according to the invention..

Group 5: Experimental group receives CCly (i.p.) and once daily, 20 mg/kg s.c. of the

compound according to the invention.

Rats were labeled on their tails. The labels are checked and renewed, if necessary, after

every CCly injection.
Procedure

CCly (Prolabo) in olive oil is administered every 3 days for three weeks by intra-peritoneal

injection (0,25 ml CCly/kg body weight, diluted in oil 1:1 vol:vol for a total volume of 0.5
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ml/kg). Animals are weighed daily. If body weight decreased by more than 10% of the
initial weight, the animal is excluded from the study.
Vehicles and compound are used as follows:
e CCl,y was administered in olive oil (Prolabo) at a 1:1 dilution;
e The compound of the invention is suspended in 0.25 % Tween-80 and 0.25%
carboxymethylcellulose in sterile 0.9% NaCl. The solution is kept at 4°C

throughout the experiment and used each day to prepare the suspensions.

The compound of the invention is administered daily by subcutaneous (s.c.) injection at a
volume of administration of 5 ml/kg. Groups 1 and 2 are dosed s.c. with 5 ml/kg of vehicle.
Freshly prepared solutions are used on each day of the experiment. Administrations are

carried out each day at the same time.

The treatment of groups of this study is started for each animal at the time of the first CCl4
administration and is continued for 21 consecutive days. The last administration of test

substances or vehicle is done 1 day before the sacrifice of the animals.

Results

Death are reported, date and supposed cause are reported.

Serum enzyme levels

Animals are killed 21 days following the first CCly administration by isofurane inhalation.
Blood is withdrawn individually at the time of sacrifice, i.e. one day after the last
administration of test substance or vehicle. Blood is centrifuged at 4°C. Plasma is carefully
collected and aliquoted in 3 fractions. Plasma aspartate amino transferase (ASAT) and
alanine amino transferase (ALAT) levels are measured in order to assess liver necrosis.
Increased ASAT and ALAT levels in serum are associated with liver impairment. Average
ASAT and ALAT levels for control animals and those treated with the compound of the

invention at three different dosages are reported.
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Histological evaluation of liver fibrosis

Liver fibrosis is evaluated by measuring the area of fibrosis in the liver using

microchotomy. Results are reported as percentage area that is fibrotic.

The liver is removed, the three lobes are dissected and samples are removed and either

fixed in 10% formaldehyde or frozen at -80 °C.

Liver sections are embedded in paraffin blocks. Sectioning and staining with Sirius red are
performed. Quantification of the fibrosis in liver is carried out on a minimum of 3 sections
taken from different locations in the liver. The quantitative analysis is performed using an

image analyser (Imstar) and the software Morphostar.

Average area percentages of fibrosis in the livers of animals in the different groups are

calculated.

Example 90: Chronic Obstructive Pulmonary Disease (COPD) model

Compounds of the invention can be evaluated for their ability to prevent cigarette

smoke -induced COPD.

Female AJ mice (Harlan, 17 — 25 g) are exposed daily to cigarette smoke (CS) for 11
consecutive days in groups of 5, in individual clear chambers. Animals are weighed prior to
treatment, on day 6 of exposure and on day 12. The CS was generated using 1R1 cigarettes
purchased from the Institute of Tobacco Research, University of Kentucky, USA and is
allowed to enter the chambers at a flow rate of 100 ml/min.

In order to minimise any potential problems caused by repeated exposure to a high level of
daily CS, the exposure of the mice to TS is increased gradually over the time to a maximum

of 6 cigarettes from day 5 to day 11 (approximately 48 min exposure).
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Bronchoalveolar lavage and Cytospin analysis

Twenty-four hours after the last CS exposure, bronchoalveolar lavage is performed as
follows:

The trachea is dissected under deep anesthesia (sodium pentobarbitone) and cannulated
using a Portex nylon intravenous cannula shortened to approximately 8 mm. Phosphate
buffered saline (PBS, Gibco) containing 10 units/ml heparin (0.4 ml) is gently instilled and
withdrawn 3 times. The lavage fluid is placed in an Eppendorf tube and kept on ice prior to
subsequent determinations. Then, lavage fluid is separated from cells by centrifugation.
The supernatant is removed and frozen for subsequent analysis. The cell pellet is
resuspended in PBS and total cell numbers are calculated by counting a stained aliquot
(Turks stain) under a microscope using a haemocytometer.

Differential cell count is then performed as follows: The residual cell pellet is diluted to
approximately 105 cells per ml. A volume of 500 pl is placed in the funnel of a cytospin

slide and is centrifuged for 8 min at 800 rpm. The slide is air-dried and stained using
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Experimental procedure

Mice are immunized (day = 0) by injecting s.c. in the left flank 0.2 ml of an emulsion
composed of 200 ug MOGssss peptide (Neosystem, Strasbourg, France) in Complete
Freund’s Adjuvant (CFA, Difco, Detroit, U.S.A.) containing 0.5 mg of Mycobacterium
tuberculosis. Immediately after, they receive an i.p. injection of 500 ng pertussis toxin (List
Biological Lab., Campbell, CA, U.S.A.) dissolved in 400 pL of buffer (0.5 M NaCl,
0.017% Triton X-100, 0.015 M Tris, pH = 7.5). On day 2, the animals are given a second

injection of 500 ng pertussis toxin.
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The fiver is renoved, the three | obes are di ssected and
sanpl es are renoved and either fixed in 10% formal dehyde
or frozen at -80 C. Liver sections are enbedded in
paraffin bl ocks. Sectioning and staining wth Sirius red
are 10 performed. Quantificatign of the fibrosis in liver
is carried out on a m ni num 013 sections taken from

different locations in the liver. The quantitative o
@nalay si, she mlqgemeovm deagsil nigsanl 20thge oMY ser p¢itidstimiQFA injected

S 1t gL TR AR el ARIPCSRNS oL T PRFE TSR in

or@waﬁ SrahRRakEih a6l thEXRAMRL asQad apiie ORsikbict i ve
E{J ng?;) aﬂygease (géODD) nodel ’ Cglggfgunds of the

i nvention can be evaluated for their ability to prevent
%gﬁ]z[lg%}e n%ga{frl(Znge)l S\geél E&fjd&? ?/rgt%ggtgllng g[% t?% rers]%(n%g (O%E{,lgg]s that is
écbrabdtee@ltttg tsehdfyBwing goalpstedi (15; in individual clear
chanbers. Anjnmals are weighed prior to treatnment, on day

8 ~of B‘)kﬁ:‘égfb?%dlﬁée on day 12. The CS was gener at ed usi ng

RI— LELE 85raRisPUr chased fromthe Institute of Tobacco
QseaP f |ty of Kentucky, USA and is allowed to

g | % ate of 100 mM/mn. In order
g' m Wllrﬂag Sé% p 1[a @éﬁr;gl‘ l?rgar&‘lé’ﬁlgeg r.epeat ed
xpos tildaradysy S@SPa H paéi'ﬁf%@ure of the
fPce tad paggl Y%S Tﬁé‘it’éb%‘ééh P&’é’ij’é)rSFSy(l‘BYﬁé? PHEDtime to a

Fraxi nidhpgralpsictepanmete dindlingnpagalysis to day 11

8 &ppr wdipaealpdiy+ Agdhimd pExgdpsisit-écontin@®e A sham group of
fi—ce iad maldysiex hosibichbtmraysis orweakakss by pdasl mrdlesis of forelimbs
equi valoeibtind endpais of tinme as controls (no CS exposure).
Treatment 5 Conpounds of the invention are prepared in

0. 5% car boxynet hyl cel l ul ose Na salt (CMC, Sigma reference

MarigBp) anglsclipea] siges are monaeradedaslydn eaddy giohy ofiBedEeniyby @ technician
l Qx dose volunme of 5nil/kg, 1 h prior to
Ql%l or %Xe%gg%}g and 6 h after the cessation of the
exposure Sham animal s (n=10) received vehicle and are
exposed to air for up to a maxi mum of 50 m nutes per d%%e.
on day

PROY dsmieIes] with &eglpeﬂncbgjhepe\@g}%ar Vi ar &g CoSPBRIY
§ nESorlcttRed ford SRS TMCBL & OB %Isgﬁ?@er day) .

I tional groups are expose omup to a
15maxi mum of 6 cigarettes per day) and treated with one
gﬁ%t he test compounds or the reference conpound. Br

R lo8Icat X443l nd Oyt ospi n anal ysi's Twenty-f our
hours after the | ast CS exposure, bronchoal veol ar | avage
is perforned as foll ows: 20The trachea is dissected under

4edp enleslt the dicatnfend geuied, peelt abarabis awsthecased i sediamggntobarbital
and is transcardially perfused-fixed with 4% paraformaldehyde via the left ventricle. Fixed

spinal cords are then carefully dissected out.

Spinal cord slices are embedded in paraffin blocks. Sectioning and staining with
hematoxylin and eosin and CD45 staining for inflammation, and with Kluver-PAS (Luxol
fast blue plus Periodic Acid Schiff staining) and Bielchowski’s staining for the detection of

demyelination and axonal loss, are performed.
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using a Portex nylon intravenous cannula shortened to
approximately 8 nm Phosphate buffered saline (PBS,

G bco) containing 10 units/m heparin (0.4 mM) is gently
instilled and withdrawn 3 tinmes. The lavage fluid is
placed in an Eppendorf tube and;kept on ice prior to
subsequent determ nations. Then, lavage fluid is

separated fromcells by centrifugation. 25 The ) )

Buper sanad eord, sthe deral aga il pléceens mmaswah deigeach animal as points of
is. ~Th l].. pel |- u ' an

ARk et eridh o Sl Fe BICTREARE? S PR 8 Bhfoscutar

[nMansatsdyain fi)rawndes caumed innsabptictisi o@lea tdaleaidcy toratatadre. for each

Dfferential cell count is then perforpged as follows: The
pregpgaad cxginptop e nmbes ofiipiiatestrsT apr-oXFigelalion @gd axonal loss

Ac\0 0 o I kRt .
S, 0 Fhehred S EAE® alipa? R Bk o B b0y O 1040 g ot o
mppnifiditeons lof d&1xG1 anm gei extidandd strai egpdesssd g a Ii®¥Bcentage of total
“Kwi k-Di.ff sol utipns (Shandon) follow ng purchaser

g HES o o AR (IR cover- o1 1 pped. and
differential cell count is done using light mcroscopy.
glﬁ}a;&aﬁpﬂio‘fledﬂéissﬁfigti&?ﬁﬂﬁﬁgisfor each slide. Cells vere

erenti ated usi ng standard norphonetric techni ques.
S5Statistical Analysis The nmean +1- S.D. is calculated for

ch experi nent al up. Resul.t re apal yzed using, a
The sl clar jard il PiioniRlo B o AT SHOI BireGi By o 2 the mean
NG §QRIs iR QRGBT RBupTW Al R Bt£RPAh SRBSdrug-treated groups are

tatistical significance i's considered with p <0.05. 1

Sxapryee with thabop dre prsritvalcopirdlegrgin SEgrabesinad ohyidlcranices {rENER) groups

I di he i i .
B9l RO QT RUAT BT FhCePbsh R g RED) ARG VAL Byt in case of

Sighi€icOsdeIpL MO M WeFisHdArk.mal s C57BL/ 6NCr I BR fenal e mice
are used. Mce are kept in wire cages (cm 32x14x13h) with
stainless steel feeders and fed on a standard diet (4RF2

bilftep e LRipe I brOfa ol il M R ST md e

thientadgemyPli@sioncand @hohdl lles ianle: sged cord adetell hobodyowtizat data are
automati c water syste Experi ment al procedur e _are
Wﬁdﬁﬁifi %@ @neagy AN é}’%%lﬂwe@dpi%@ fsign aflﬁ%f]ﬂ@fq% ic)v &ipber test.

0.2 m of an enul sion 25 conposed of 200 |ug M)035 55
pepti de (Neosystem Strasbourg, France) in Conplete
Exempt¥ ¥: Rotpparanion (0CEAhabinkheduticBefaroiulatidl S. A, )
containing 0.5 ng of Mycobacterium tubercul osis.

| Mmedi ately after, they receive an i.p. injection of 500
MHe PAIWHAS fSrniuPation e(xhingles Bil e eplest@Btive SHaMBRulical @mpositions
US A) dissolved in 400 'L of buffer (0.5 M NaCl,
acoonding Mrthe presoat 1OENtion bAIBE RPMcptgictegithezetp. 5) . On day 2,
the animals are given a second 30injection of 500 ng
pertussis toxin. 137 On day 7, the mce receive a second
Besul@fon200 Thblgtsof MD035_55 peptide in CFA injected s.c.
In the right flank. Starting approxinmately fromday 8-10,
this procedure results in a progressing paralysis,

A dHtand ‘0P Md RS ehitin is 2 ARCRPURI Pk Qilt§ ahP Lk BRRer in an

approximate 1:2 weight ration. A minor amount of magnesium stearate is added as a
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Animal s are individually weighed and are exam ned for the
presence of paralysis that is scored according to the
foll owi ng score-system (l): O =no signs of disease 0.5 =
partial tail paralysis 1 =tail paralysis tol.5 = tai
paralysis + partial unilateral ;hindlitnb paralysis 2
=tail paralysis + bilateral hindlinb weakness or partia

aralysis 2.5 = tail paralysis + partial hindlinb )
blrigajaTe Tiaviersprpef vty 280-27am¢ bl (8199 M@k eresSul fonamide

' . ] =.tail paralysis + hindlinb
%%?gbygpgﬁgﬁghﬁiﬁﬁwﬁg%53&154 =tail paralysis + hindlinb

paral ysis + weakness or partial paralysis of forelinbs 5

=nori bund or_dead Mrtality and clinical signs are

1 ' 5n each group of treatnent, by a

technician who i s unaware of treatnents. Daily treatnent
wi th conmpounds, their vehicle or with a reference
Aoopopmad séfatht sneentidayis Adanxed anti drygebwder with arstdzth diluent in an

consecut | days in all groups. . H stopathol ogical :
Snrats BT e e e o R il HERo8E erits (145 me of active
SRisRmilS JaNaaLastd @pdiyi th sodi um pentobarbital and is

transcardi al |y perfused-fixed with 4% par af or mal dehyde
via the left ventricle. Fixed spinal cords are then

areful |y, dissected out. 30Spinal cord slices are
g%@%%%%ézrﬁ—5§$gffin bl ocks. Sectioning and staining with
hemat oxyl in and eosin and CD45 staining for inflanmation,

and wi th Kluver-PAS (Luxol fast blue plus Periodic Acid
Scerimpousd Af hedgveanien Bl 20cHeWSKErose ék-gi &) ggd frepthamgum (4 mg) are

[ f \nati,o n X I . . .

HEDFES iR naEINE NZUbIeE GG, b fen Fifh witgen grviously
Blcpares solatioe as micocrlyanlliaackihdodcraald sadiupoianbsyafethyl cellulose (11:89,
intersection _of a 10x10 %rid a magnilication o

t fo.
o0 ). 1 walsToepdiym Benzeple (Ae mg)adavrarng felonafradiytgd with water and
e ] . . . . .
e R g PR e PRS0 LR e 210G EmER! Sl
infiltrates per ntn2 Denyelination and axonal |oss 5

reas are U{ed for each ani mal as points of
ﬁﬂ@@ﬁ§€%¥$g§§@£§10xlo grid at a nmagnification of 0.1x0.1

nm per grid and are expressed as a percentage of total
denyel i nati on area over the total area of the slices. )
Batoanpovadl wathomvemieongs adinstddeasl a divapgredes with ey gedstin bmder in an
of cl.inical, and hi stopathol ogi cal observations. ar .
BRIV E8EEd T2 Wt ﬁ%é\%’ + BT AR sf’bfiS Ragiehiy e iy added as a
pibeigint. VidleuasxtaRd ad Neemdd) ihde 45@900 didJtable@at(@sD-go@uRg of active
are conpared with that of the positive control group.
Siléenamidaderagye)dn ptdtei¥es: anong groups relating to

clinical score are anal ysed by one-way ANOVA, followed in
case of
Formulation 5 — Injection

A compound of the invention is dissolved in a buffered sterile saline injectable aqueous

medium to a concentration of approximately 5 mg/ml.
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15si gni fi cance (p<0.05) by Fisher test. D fferences anong
groups for the presence of perivascular inflamatory
infiltrates and the extent of denyelination and axonal
loss in the spinal cord as wel | 1485 body wei ght data are
anal ysed by one-way ANOVA, followed in case of

si gni fi cance (p<0.05) by Fi sheLA{MSt. Exanple 92:

Prepar,ati on of har eutical formulation The foll ow ng
fo?wl‘%@q’?ﬁ?ugggﬁgg ul:?ﬁ% strate representative

phar maceuti cal conpositions accordi ng hta jhe present
i nvention being not restricted tfXereto; Rormulation 1 -

Tablets 139 [ubriRaqt. e_mxt usbe i or med, i nt o

240- 270 ng tabl ets (8Q gy) Of a\gji%eh\‘ﬂl/f’ m de

derivative per tabl et ab) et press. mul ation 2 -
Capsules S A conpornd o flaventi on i s/ adim xed as a

dry powder with a starch diluent in an a%broxi mate 1:1

wei gh{vh@r%;ﬂ.-o' The m xture is filled into 250 ng capsul es

(125 Of ‘active Sul fonam de derivative per capsule).

10For ;ghm' bare:indepbﬁgtm'tlyl sédle@todfrotnd of the invention

(1250 rrg()i, sucrose (1.75 g) and xanthan gum (4 ng) are

bl endedyd98esed t hrough a No. 10 mesh U.S. sieve, and

t hen mhél%geﬁ(‘“h a previously prepared solution of

m crocrystal’line cellul ose and sodi um car boxynet hyl

cel | ul diaear(ct brar3Bed CHEN alky), dptionaliyesubstBacidumitio ens ominere skbstituents

ng), flavor, and color are dil ut ith er and added

with sEFlPstphdronsihe gequgneonistias of 3144@@& ﬁ%@@/,ﬁbﬂeﬁf S feanched Ci-
a tota mL. Fornulation 4 - Tablets 20 A
corrpounlcé\éo()%?%e&m éntion is admi xed as a dry powder with

a dry- dietator bramchaket,-Cpalknxgppr oxi mate 1:2 wei ght rati o.

A mnor anmpunt, of magnesiym.stearate is added as.a

| ubr i TS LREORR TSNS ERF §rbere 2BSORRIL 5 <1 far the group
(150- 3Q0ndiGinglor B&lob4E hpllokPNaEaFS: Kighdneaid A &)ally), & tabl et

press. 25Formulation 5 - Ihjection 140 CLAIMS1. A

conpounik reémbarheterecycliaptoup having at least a heteroatom selected from nitrogen;

RY is selected from H, linear or branched C;-Cg alkyl;

R is selected from

- linear or branched C;-Cs alkyl, optionally substituted with one or more halogen
atoms and/or hydroxy groups, said C;-Cg alkyl optionally containing one or more
unsaturated C-C bonds or containing one or more oxygen or sulfur atoms in the
alkyl chain,

- C;3-Cg cycloalkyl, optionally substituted with a carboxy or a linear or branched C;-C4
alkoxycarbonyl group,

- phenyl-linear or branched C;-C¢ alkyl, said C,-Cs alkyl optionally containing one
oxygen atom,

- a heterocyclic or heterocycloalkyl group selected from the group consisting of: 1,3-

dioxolane, 2,2-dimethyl-1,3-dioxolane, thiophene, 1-methyl-1-morpholino-4-
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wherein: R2 and |l e are independently selected from

hydr ogen, hal ogen, i near or branched Cl1-C6 al kyl,
optionally substituted with one ‘ﬁr nore substituents

sel ected fromthe group consi st} g of hal ogen, hydroxy,

l'inear or branched Cl- 10C6 al koxy, phenoxY, l'i near
or br aiyigtied, Dringgingl Rysidime, spidemyidinegptioasly Jupstityiedtwithye dpdroxy or

wth o r re substit tS: the u ‘a .
cons Sty SHoRE SR PRl yRE, BF bEinchie B e Ay R Rpppdine, said
al kyl , piperidine optiofidll sibstxatedneitieplayt-Ci € gillolpfupaiel R@raydrofurane;
| east a heteroatom selected fromnitrogen; isR 3 is.

sel ect edefrghydrofuran; iglsthyb pypplides dicathoxic eidy Ci-(riipeprsor branched
| ect ' - : - |, opti I
Subst1 it iR ool PR G ek iR O

gr oupR,” sdiRl* GkeCsogethey foropt CoOakyatoatkyit ai ni ng one or

nor e unsat ur at ed C—egngonﬂs ar_cont ai ni ng one or nore

oxygeR i wtpeeselegteddzom 9 anfld: 26al kyl chain, C3-C8

cycl og ‘Wél}b aep&%%gainwicap bsdrhdriit 86 WitlchIIR £LAYORYMO  as? enantiomers,
i near or branc Cl- A4 al koxycar bonyl "group,

pheny Hiabtereomersp rtawspmacsh eabe@bteCloraisk ph ,weadlasl pGarn@gcatidally acceptable
optiona] | cofnt ai ni ng one oxygen atom 29- a heterocyclic

or het F&%ﬁfﬁ? oal kyl group sel ected fromthe group

consisting of: 1,3- dioxol ane,

2, 2-di met hy1- 1, 3-di oxol ane, thiophene, 1l:nethyl-1

- m3r protamppuad acqordingteelaim | yareipiRdiand R’ gra indensadently; sglected from
pyri dipe iQnally substituted with a hydroxy or Cl-Co

al kox;lypagnrdgag%(?x?’pyri di nyl -1'i near or branched Cl-Ca al kyl;

pi peridine, said piperidine optionally substituted with

phenyl - Ci - Ca al kyl ;. furane, tefrahydrofurane; , )

2- Bet VeFRRGING AERISINg ie amy9ne gfyhe BlereinmEClNms R R ¢ is H.

acid, G- linear or branched

5N- al koxycar bonyl pyrrolidin-2-yl; tetrahydopyrane; or R13

and. R cémp@mdt ageddier tof aynore: @3th€preogdingadliinds; whereis R is H; R* is

i nt ted f 0 1; | its.. :
comabieied huchand ke Wy endaersasgeioLmy BF piecitng claims.

enanti oners, diastereoners, tautonmers, racemate fornms, as
wel | as pharmaceutically acceptable 10salts thereof 2. A
cofipodndorapaumddicngrding tl aiynotle ohheaireceRinga¢iain3whgrein R™ is selected

| ndep%rrg)(rjneg thlet%ro%?zkl?cc(t)re ﬁietgrro(c)}rfglglalﬁ‘ﬁdgrgﬁpkge)fé/c‘ted from the group consisting of:
1,3-dioxolane, 2,2-dimethyl-1,3-dioxolane, thiophene, 1-methyl-1-morpholino-4-
ylethyl, pyrimidine, pyridine, said pyridine optionally substituted with a hydroxy or
C-Cg alkoxy group; pyridinyl-linear or branched C;-C; alkyl; piperidine, said
piperidine optionally substituted with phenyl-C;-C4 alkyl; furane, tetrahydrofurane;
2-tetrahydrofuran-2-ylethyl, pyrrolidine N-carboxylic acid, Ci-C4 linear or branched
N-alkoxycarbonylpyrrolidin-2-yl; tetrahydopyrane.

6. A compound according to any one of the preceding claims wherein n is 0.



15

20

25

30

153 A compound according to any one of the preceding
clains wherein R13 is FL 4. A conpound according to any
one of the preceding clains V\/ne{ in RL3is H R is
selected fromH and al koxy; Rl14 d n are as defined in
t he preceding clainms. 205. A conpound according to any
ond. ofA téreppmdeechrdipgdd anymsnodfehe precddidg clginsevhatiact Krlom
a heterocyclic or heterocycl oal kyl group selected from
the group consisting of: 1,3 -dioxo |ane, 2 ,2-dinethyl -

1, 3. - K exRpARE act SRR BRI I; WRERW R I*- 6B frbRd Airtear or branched
ylethyl, pyrimdine, pyridine, said pyridine optionally

yl
subst iGitealkyliand Ras kpyltheoxgr lyancbed €5 -@d sy opjrapally substituted with one

pyridinyl -linear qr branched Cl-CA al kyl.,;~ g idine, .. .
Sai - 25 5h B p g AomS R RER Yo opf G kot OpliStally containing
phenylonEbr frbradnsituratédiCal Bonds&dr lcahtuihigd eHeit@hore oxygen or sulfur atoms
2-tetrahydrofuran-2-ylethyl, pyrrolidine N car boxy%i c

aci d, ictheakkylich@Br or branched

N- al koxycar bonyl pyrrolidin-2-y1; tetrahydopyrane. 6. A

conpound according to any one of the preceding clains

whér eimcompaund accardidg fo chimdpherih REdosdéagl fromaihylineaeor branched

of the, precedin | ai ereinnis, 1. 8. A conpound
accor Gtk S5 o Ry Sicipaterh ?El%éﬁliéé?fﬁa‘t‘i‘tg‘gmlﬁh, a carboxy or a
| i nean; @4y &rbmﬁf(ﬁlclcéa Qﬁoﬁ&éﬂ%o@ﬂ&roﬁﬁ.“ is linear or

y nal |y

branched Cl1-C8 a , optio Substituted with one or
nore hal ogen atons and/or hydroxy groups, said Cl-C8

al kyl optionally containjng,one or r.e ynsaj urated. G C

poritls APttt St fopaeBin Bere sl FhR L olsiar prpranched
the alckwt, 6@l And R isApHeAPPItEAE orCidliche@OCL O, GlIRAILMsdid C,-Cq alkyl
vvhereidr%_Rsls ?s s[al_elgt eﬁ)frgﬂr)rlw H, |inear or bFr-a?lchlg}d e B
11) C1-oesorgllyywongitdngaue axsgeBaios.cycl oal kyl, optional |y
substituted with a carboxy or a linear or branched Cl -Ca

al koxycar bonyl group. 10. A compound according to claim

1, 10hey edrfipdRhad acsordiRizes thinflr ometdin RIPiesdlesd fromrtgnadar or branched
Cl-C6 al kyl and Rl14 is phenyl-|inear or branched Cl-C6

al kyl Cides gikid1andsRay 16y2 hetsesyelim a1 hgterqsyelaakkyh graypesclected from the

oxyge : . GOJY ecohd to2.6t Al , | R_ )
i3 B Bheiting 0 1OIRROANE SR IR L ARG PSP, Tomethy
and Rl4momwphalited eialylc ipydmidinge periding;csasd gyyidingr optpnally substituted
selecteq fromthe gro onsi sting of: 1 3-dioxqlane, _
25 G Py RSEe-off GO IRt PO BRGNP Prafgned Ci-Cy alkyl
1- mor phekidie; 4aid! sibéydine RYHbIAIG Sibstifvdd RitRephed-d,-C, alkyl; furane,
pyridine optionally substituted with a hydroxy or Ci- Co

al koxyetephydnofurmye; i Ztetrphydrpivean-2 oiethyla pphelddia Nedarhpxyfic; acid, C,-C4
i peridi i d_oiperidi ti onal:| bstituted with
Phenyt e b Ry B b o b AR i 50 b debant!

2-tetrahydrofuran-2-ylethyl, pyrrolidine N carboxylic
acid, Cl-C4 |linear or branche

] hed .
L\\L aPkdx yerppeil pesprding i i Tial_zl wi ,Wﬁé@lﬂa&?dﬁlwgmgak%goaezher form a
co ng to claiml, erein an
takegg%{ggﬁn??g%%%m a cyclopentyl group. 143 N 1 -[(3
, 4- di hydr oi
?oﬂ%,@gl@&fp@wﬁ@&ﬁg t(())ma{rllg rg%%hgfl ]d{es_ppeb:g 1X|g pcrleg%l Iselected from the
N-{ 2- ﬁ-‘é’ﬂdbviﬁ%@%%?i soqui nol i n-2(1H) -yl sul fonyl)-1-[(4S)-2,
2-dinmethyl -1,73 -di oxol and4-yl] ethyl} -N hydroxyformm de;
SN { 1 -[(3
, 4- di hydr oi soqui nol i n-2(1H) -yl sul f onyenet hyl ] hexyl) -N-
hydr oxyf or mam de;
N-[ 1- cycl opropyl- 2- (3, 4-di hydr oi soqui nol i n-2(1H) -yl sul
f onyHet hyl | - N- hydr oxy f or mam de;
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N-[ 2- (3, 4-di hydr oi soqui nolin-2(1H) -yl sul fonyl)-1-(2-thien
yl)ethyl kN- 10hydr oxyf or mam de; N-{ 14(1,3

-di hydro- 2H i soi ndol- 2-yl sul fony@rret hy1l1-3

-phenyl propyl}-N-hydroxy forma N-[2-(3

, 4- di hydr oi so ui nol i n- 2(1%&3 | sul fony1l) (3
i ey} dthg Snyicrssapinoringél by iy Dmetipdl-3-phenylpropyl}-N-

, 4-di r0| lin-2(1

H) -yl ;Hé' f%‘ﬁy@ﬁ@%‘rﬁ%ﬁ 2- met hyl - 2- nor phol i n-4-y1 propyl

- N- hy de.q2yB ardiaydreigoguinglar 2@1—1)4*1511111%315719-0 He4R)l, Bdliirheth 2l 1,3 -dioxolan-
H) -yl sul fonyl)-1-pyrimdin-5-yl et hyl KN-hydroxy formam de;

N-[ 2- (%YHG@YIEMW@M@PHWM‘?» 2(1H) -yl sul fonyl) - 1- pyri di n-

0 S RPN oy bide

f ony 1) hyllrqryforcianmide; yI et hyl j - N- hydroxy formam de;
hydro e salt - 4. -

[(6, 7%{}[&@{/&8%91’%1 %rfﬁh@wﬂgq w%lar%ﬂﬂkeﬂfpbfowm%wg}mdmxy
et hyl | foraaRiy gnyl pro pyl)-N-hydroxyfonmmi de;
N-[ 2- (3, 4- di hydr oi soqui nol i n-2( 1H) - yl sul fonyl)-1-(6-netho
Xypyr |1ﬁ1[21-(3,4-d]laeir¢ly¢qmmﬁmeﬂ(d)ﬂyfytsu foryh)-did2-thienyl)ethyl]-N-

2-1(8, 7- di_met h
{4 <[:||(ET§>’8 Ige Ox%‘?ln 2(1H) -yesul fonyl] -1- [(4S)-2, 2-

di met Nyl 1§-dﬂ@'dﬂ9<91—161§b1ﬂd6112] 1tilRyHy} nehdnyy BLipB s BropIy L Id @y drox
N\ %:{ycléopentyl 2-1(6, 7- dl}l’,TEt ho>¥y 3 ,4-di hyrzfﬂm g?)lghl no d
I | n- 2(fommaide30yl Yysu I fonyl] ethyl} -N hydr oxyfonnam i

05 1 520 4 gty dsoisoquinolin (1L )-ylsulfomyl)cl 3-thiepyljethyllN;

et hyl Hydﬁ)x-yﬁmﬁ?aﬁhw 4- yl] ethyl } -N hydroxyformam de

N-(1- . .

{1 % 6, Adil et trditydmispayinelinrzot dbylirhensilimesiod g -ty 3-giggpholin-4-yl
th - d f d N-{ 14(4

g;e Zy%}dﬁynis—?%ﬁ%&r?k%xﬁﬁ%%lggnrny);l?r rzra[n( 6el sopi opyl( 3, 4-di

hydr 0i 1$-021(3 A alihyaiR@ k) quyolimed (f HyvylshEomyl)- ﬂ-mkmdmeieykdryﬂﬂa}hhydroxy

(2 [(fogﬂ%’rdSLS 4- di hydr oi soqui nol i n-2(1H) - yGsul f onyl |

-1-[( 45-)[2-@3 4- di‘lhﬂﬁélbdldﬂﬁ&mdl(q)}q@y%ﬂif@n%b - whiam-3 fylethyl]-N-hydroxy
- N- hydr oxyf or mam de,
[(6 7-fdimasmidexy - 3, 4- di hydr 0| soqui nolin-2(1

| Od| %E}Lé]?ggod&lp’fi} h{g i Zrh%lx H)-lspltgayD-1 -pyridin-3-ylethyl]-N-hydroxy

formamide;, hydrochloride salt;
N-(1-{[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl|methyl}-3-phenyl

propyl)-N-hydroxyformamide;
N-[2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-(6-methoxypyridin-3-yl)ethyl]-N-
hydroxyformamide;

N-{2-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1 H)-yl)sulfonyl]-1-[(4S)-2,2-
dimethyl-1,3-dioxolan-4-yl]ethyl}-N-hydroxyformamide;.
N-{1-cyclopentyl-2-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-
yl)sulfonyl]ethyl}-N-hydroxyformamide;
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-[ (7-ehl oro- 3, 4-di hydroi soqui noli n-2(1

[ )sul fonyl] -1 -cycl opentyl et hyl -Nhydroxyfonmm de; N
(1R)-24(7-chl oro- 3, 4-di hydr oi sp‘&ui nolin-2(11-1)-yGsul fon
[1-1-[(2R)- tetrahydrofurart-2-yl] ethyl)

ydroxyformami de; .15N-£(18}f- Z-Eé/?-chl oro-3 )

i yd2dil Scdjbydiet2thispindpl-2yissitforyd iy 4645)-2,3-dimyethyl-1,3-dioxolan-4-
g@g}"ydﬂﬁ‘;‘&r&%ﬂmﬁﬁxﬁ&' } - N-hydroxyfonnam de;

[ (D (6 ximhbx g 3 d g i ispiinolih-2¢ )Ly T)suyfonydl bethy 1} -2-
[met hyl - 2, 3-di hydroxypropyl)-N hydr oxyformam de;
(1- @@Ilblﬁéumﬁroxxfopearptq\éi

- - di ' ' i Py 2£ |- - . . .
l”?(r)%g:ﬁtlg{%%)ig%-étnﬁé)}gﬁgl;g’-'fig?ﬁaﬁ?n%@QI-\[_%g-lg_opwpyl-ggy(lh}lydrmsoqumohn-
5- f 12{0HpyDsuBfonly Hyttly ) -1y ilmaiy fodmamPMey | ) sul f onyl | met hyl

, 3-di I - dr oxyf 4 1 de; .
N hy S R Ry SRRl AT O AP fom i L4922 dimethyl-
[7-(t rli,§Jdi&%%ﬂ-?ﬂéthyl?-N-ﬁyd&&kﬁfb%%fdégUi nolin-2(1H) -yl ]
sul fonyl ethyl)formanide ; 25N-(1- L(4S{ -2, 2-di net hyl
-1, 3 -NH(bX f6andimeytioxy 3.4-fihy droisokbimefin@ét iy y )subfonylimethyl }-2,2-

di hydr i i nolj 0-2(.1H) .yl | f I
et oyl YRRt SRy FSr R demagite;' °"
1S) -R- -ERURY-D 4 4y diliBydili il kR (Il Hpdy Neiel fongt 16m§4m1-N-

{1( [ ()2R) -{Ef[g{ ra{ﬁ%?gf u@and-nz-yllﬁst hy(l I mnhyﬁgﬁgﬁnam e% v
N- 12, ydraeforppmidg; {

6- (tryf t 3 ' ' [ R\
syl St SR b A Shel A AP o 1 R -
145 tetrahydrofuran-2-ylJethyl}-N-hydroxyformamide; _
N ig\‘j{{ffsép -pl{y%@Eﬂ&%ﬁiﬁy&ﬁﬁa&ﬁl{)Iiﬁ-'zt‘ﬁ{)?y'l')astuﬂ&'l TAAe) e

I I I i de,
X0 hy e TR PR R 0 M S O Rle T, Ve - 2-¢
[ 7- (t INH(1SRSntet 66,7 )diBethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonylmethyl} -
di hydr,0] i noli n- - Asul. f L| et hypf i de;
N Dy o TR PPy D RS Ry o b1 S0qut noti n- 2( 1
][ L)r m); yg gcgfélilp%érﬂ_t?%-@D@-d&iﬂé’ﬁro&%&&b@&-@ﬂ%ﬁﬁﬂmﬁmﬁﬂ@(QH)’J ]
[ (6, 7-yd]suHbasd betlay I Nelydresdpreamidanl i n- 2( 11- 1) -yl ) sul f onyl
i met hyll: 2: et hyl but v.1) 3 N i de: t hyl -
T L B o A B ORI DA S -
Oy es wlithgaoixiy fiinbinide; but yl ) - N-hydr oxyf or mam de; N-0 -{

I
[ (7-Dbrono-3, 4-di hydroi soqui nol i n- 2(| )
) -y 1)NsrovyDi-He By 11210 il 2-ki 2 Hdxgri Brasame a3 4-

N-T2-ethyl =1 - (4 o e

oL 7 ibdroodditolin 30 Dyl lgulfonyethybformarides

| ] sul¥-ghyi4Sirarhgin)doytyil, kbioyknebyli-Gr ff@tirdfhoromethyl)-3,4-
5N- ( 2-
(

|
a

((I

6,7

ethyl - 1- . -
7- ARy s i s R R RTGH | et
} buty ) 18)-2-[(5-fluoro-1,3-dihydro-2H-isoindol-2-yl)sulfonyl}-1-[(2R)-
tetrahydrofuran-2-yl]ethyl }-N-hydroxyformamide;
N-[2,2-dimethyl-1-({[6-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-

yl]sulfonyl} methyl)hept-4-yn-1-yl]-N-hydroxyformamide;
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N- hydr oxyformam de; N-O -{

[ (6, 7-di chl oro- 3, 4-di hydr oi soqui nolin-2(1 I

I)-yl)sul fonyl]nethyll-2- 45

met hyl propy1) - N- hydr oxyf or mam d% I\I-(3 3-di nethyl-1-{

[ (7-propoxy-3, 4-di hydroi soqui nol i n-2(
20y es N aAylimadyhp btutl311(){{Mtﬁﬂuol@mlbﬂh&ﬁrdwdrwsmwnohn 2(1H)-

7-chl 1)-yGsul fonyl ] meth
w1 B R PR N ISR o N (T

6, N Giy&iok 1 luR@l1-t el kfhohyd, 4-
]{En(et hyl. {|y3 391}8;((35?- cq(ik‘)%}tjtregg&ﬁl-mh dr ong]gzg {-rr[grr(l <)3Iew(ﬁ.sm 90
25N[3111®zdémﬁ%%wm12 Hp*al]ﬂl qnygBORENAIYe; 3 4- di hydr oi so

3|Ui QS:T#IOX&I{Q}(E%\% IL tnylﬁﬂilow %4 él}lgfdr 1soqnanol1g-2(1H) ?f%)s%fony}]methyl} -3-

(2RS) (&trahyc(rﬂtﬁﬁtﬁ) 2-3'-1)p[((;i§'l]ford1anhdie{;r 0-3

i or Nl ﬁi@"%ﬁ@%ﬁ Dathibbistadaatis 2 Babstliors ey -

at e N‘ g ?&*yformamlde
S)-2- -1s ro 37 4- di hydr oi soqui nol i n-2(11- 0-yl)sul

f ony 1]N 12-eth30]l ({Z@mowbpﬂ@ﬁﬂddfydrcamqmr;olmé&(hﬁ) | f or mami de;
146 tert

ut -2 - .
{(1R3)y1)2“€?‘§>ﬂfne(d'ﬁ>épfﬁ%‘8}2{% Nshydrgx HORPHPES Ui nol i n-2(114) - y1)
sul f orNJ(i {[(1 b'rI)ﬁ@BWHM?MﬂﬁMW@HhQ@ﬂH)?y%(ﬂfohylﬂm&mfpl} -2-ethylbutyl)-N-

i di ne- - car boxyl a

Nhydrhyydyomfc(rma[m@) tetrahydrofuran 2-y1]-2-{

1 T PR orn e Y Ao AR Rl tar -
h4d? |O rw}é?lgb@o}mempl)bftglg{hflgl)'dm@mnhmmﬂ] met hyl | - 3-
N LS e Geomethas i tyiregavAetT Aondiprip o

yl]-1- ’;?AEEIE} et hylJ- N-hydroxyfonnam de, N [1 -
[7-(4- I}II Bor 08 eny 5%04 di hydr oi soqui nol i n-2(111) -yl ] sul fo
nyl | et [(p;s72dichlorees Hydilpydopigdduindinh3(d Hoxyy)k wlif oreniinuketyyl } -2-
N-hydr o

[(7-] %ﬁ%&'am(syl)éwyamyﬁ%r@@%%ﬁm nol i n-2( 1H) - yI )suI

f onyl L
| (T P A N0,

-(3 yl)‘sulrfsrtaéllwlml} blnyl)éﬂ\bhydroxyrf@mnd@det SN 1

E (7 b B A Goral TR e R

o ottt {1

(ot NG sgm: Ny s siyeor el T D g5
dimethylbutyl)-N-hydroxyformamide;
N-[3,3-dimethyl-1-({[6-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-
yl]sulfonyl}methyl)butyl]-N-hydroxyformamide;
tert-butyl (2RS)-2-{(1SR)-2-[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-yl)sul-fon-
yl]-1-[formyl(hydroxy)amino |ethyl} pyrrolidine-1-carboxylate
N-hydroxy-N-{(1S)-2-[(6-isopropyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-
[(2R)-tetrahydrofuran-2-yl|ethyl} formamide;
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N-(1- { [(7-bromo-3,4

- di hydroi soqui nolin-2(1H)-yl)sul fonyl ] nethyl } -3
-met hyl butyl1) - 20N- hydr oxyf or rram()de N-12- [(7-brono-3
, 4- di hydr oi soqui nolin-2

( H) -yGsul fony11-1, 1-di met hyl et hyl - Nnydr oxyform
N ((2- (trdrhail OQBS);Q -{(IR2- ﬁ(éﬂtmggqry|-3_,{13—d1hydro1soqumohn 2(1H) yl)sulfon-

et nyl K BOARSbRSLEI gy Bl Gitin PR REbY
[(7- ClN-(hsld’roﬁyM-dl [&Rb-mt&hﬂdmﬂﬁhm- -yIK 24{[6- (tr1ﬂuoromethyl) 3,4-
yesul f gny] ] net hyl . et hyl mam

N-7[ 2t (dﬁ@f#i?lpwl}dr_p_ %({HV-I) )yl sulfony{}eﬁl 1)?rrmam1 c;
vl gur1¥ pes 3&%&&#9&@ El:ﬁ??ro?éoﬁﬁﬁ nglil(?/ ng%hlfﬂn}airﬁéﬁlyl} -3-

N 1- dydt@gyprpy)-12-hly drox g brmemaie3

o L R S EE RN

N[24(K¥] kﬁﬁ@th?l)éth qhwﬂ* thﬁﬂﬂdbn 2(1 H- yl)Sulfonyl
J-1 - enoxyne eth droxforrramde N-(1- {
[(7- crNdihﬁ{ [3; (4-th40nnmeoy1§6dudlhmimmoqqlmohn 2(1H)-ylJsulfonylymethyl)-2-

%/I )Sl,{bf %Xb%t lioxyyo%lnggle@t y1) - Nnydr oxyf or mam de;

- ('t rNhly 31%5( -TNE-UIB(E()’ <isbpfopdixhI3H-aihg @Ko ainblin-2( TH)-y1)sul fonyllmethyl} -
il sulf on 'l met h hept y11- N-hydroxyformam de;

{2-] ormpargid ﬁydr oi soqui nol i n-2(1H) -yl )sul fonyl k

7.

e %iﬁ)g&t Hél&éil hyélhgl Soq ?ﬁé{IRQW1ﬁﬁulf§%§illf%ny }il)r%}%y%

, drydtoxgitoratahyidgr opyl) - N- hydr oxyf omam de;
l&‘%{i&ﬁémg%hél OO GO - S b s
(6,

yl']-
et hy 1[ethyl}-N-hydroxyf d
2-[( ﬂ)sal{fony]ne )2]} y r%}}g/grrr%almsl.loaw nol i n-2( 1H) - Asul f on I k

1- [f mw{((ﬁycdmmwém diby dwisoghinoby-c( Idpry patendimekyl}at-

12%?@&?{ 1@8’3 Rl r&?vgr?f"%?qul]le rlmzbﬁyu et hyl ) -

N- hy dnex S Ri7m6ine 5, 4-Bkhydroisoquinolin-2(1H)-yl)sulfonyl jmethyl} -3-methylbutyl)-
-cycl opent{l’:/(rl7 2-[(7- her}{yl 3q4 di h 3(/dro?,

H) -
5N
[6
yi
N-
1
[
1
N

(
}-2
12
I

t

soqui rgihydrox 4l fonyl | et hyl | - Nnydr oxyl onnami de;
Sousi 'nol{ﬁr{epwol S-SR Rt 1 DR ey -
gt sz/l %hyurdw'ﬁdrmanﬁdﬁ mam de;

di met hoxy- 3, 4- di hydr oi ui,nol j n-2 yl)sul f

onyl 1 N (HHT RV byl o5 P i S Agisopotnoii 2 1)

cyclo

N H- ci}{ﬁ &g’i@‘iaﬁf%‘h%‘)?hﬁ%f"’éyfé’ﬁn?“ébdfndm 2-yl sul fonyl)c

t hyl | -NN9-doamzylfosy bl @echldde-3,4-dihydroisoquinolin-2(1H)-

{2-1(7-¢ch 4- S olin-2(1H) -yl ) sul

fonyl]y%u %th'ﬂ?thﬂ‘g?@{ﬁﬁ hyé)%?ﬁl‘ﬁ’pf? onnani de;

N-[2-(benzyloxy)-1-({[7-(trifluoromethyl)- 3 4-dihydroisoquinolin-2(1H)-

yl]sulfonyl} methyl)ethyl]-N-hydroxyformamide;
N-{1-cyclopentyl-2-[(7-fluoro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]ethyl } -N-

hydroxyformamide;
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N- (1-cycl opropyl-2- {
6-(trifluoronethyl)-3,4-di hydroi soquinolin-2(1I1)-
| Jsul fonyl} cthyl)-N hydroxyf ow&am de;
N-(1-cycl opropyl-2-{ [7-(4-fluorophenyl)-3
, 4- di hydr oi soqui nol i n-2(1H) - 30yl ] sul fon){I }
y 1 )NIR-h/dehdorp -3 beiherdradsoquinplig-2(1 1d)-ylpsulfonyl]-1-(phenoxymethyl)ethyl]-
-C - - di roi soqui nolin-2(111)-yl)sul fonyl]neth
- 4?&'?15@r°%}lfbﬂg‘h%¥%but y1) - N- hydr oxyf or mamni de;
1- ay¢l g p@rdhioke-2;4-ibydrotioqhinolin-2 8l H)- vhsaifanydimettyii} oypd1bpentyl)-N-
H) - yOsul fonyl |l ethyl} - N hydroxyfornmam de;
5N { 1-gleaxyframaides 1 ( 75 i sopr opoxy- 3, 4- di hydr oi soqui nol i n-

2(1H) - f ' | f A aaminali
(L YT g B L il LAY O IR Reouinolin 201
n- 2( 1K) sulfbnyd phéthplyhdpeglhN-hydrokHyohnaoxidé;or mam de; N 1

1 4 RS i bitmios iy anting - Dewamy]l- L Rpclopentylethyl}-N-

10hyd -SRh &

N-{ )1/ %&%Ml%@éﬁ llsc_)pr o_pyih;’g, 4- di h&%&r o}irﬁoqtﬂi 1r}1>02I |2 n-2

(1H) - gret ydidiseguimobig- 26 Hayhsatfon)jroethyl}-2,2-

[gyc(:lt ? lﬁpﬁlﬁéﬁ%@}iwﬁx@’%fﬂ'?w&%i soqui nolin-2(1 H)-

Y yel opromy 1o L r e T or Oma Ry L eobdll-1-tetrabydro-21k

, :1;] d: ;gymrbxgbq@wéd}[fihﬁngfq}mawqe; sul f onyl

e - ’ . v . _ 1. _

1~ oyl B any i TR R Mbyroboguigol 2SD-Dsulfony1-1-fommy

I P A R P

E (1 ;n) - h MCYQJHQHE;&%gh%@rtﬁ?@_bdg%r‘éﬁg‘g?#"fﬁo Wﬁ%-i?%ﬂ?sumn%}ethyb-
- ch{ 9L Q¢ - oi soqui nol i n-

Fb-yesufplygrr?g?’fbnethﬁgﬁ-s- psri di n- 3- .

yl pr opyd{) -ciclopcitpb3- Grprany b 4-dlydraisepuponni( 1 He-gOsdfayljetyl }-N-

any one .of gl aims,1 to 13 for use as a nedi canment. 25 15.
A corr:hé'gfﬂi‘y CEBPHYSG to any one of clains 1 to 13 for use

as medyg ppabpddyl- 1 NE-Erig R ypkésy AR AL dky drbieeduimilin- Bl H)-

i nfl anmat ory di seases, neurodegenerative diseases,
cancery/]spienyl kathyl)-Ablydroxdermaseigesr at ory di sorders.

2-{2-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-

N
~

[formyl(hydroxy)amino]ethyl}cyclopropanecarboxylic acid
N-[1-cyclopropyl-2-(1,3-dihydro-2H-isoindol-2-ylsulfonyl)ethyl]-N-
hydroxyformamide;
N-{2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-cyclopropylethyl}-N-
hydroxyformamide;
N-(1-cyclopropyl-2-{[6-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-
yl]sulfonyl}ethyl)-N-hydroxyformamide;
N-(1-cyclopropyl-2-{[7-(4-fluorophenyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jsulfonyl}ethyl)-N-hydroxyformamide;
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149 16. A conpound for use according to claim15, wherein
sai d di seases are selected frominflanmmatory bowel

di sease, nmultiple sclerosis, 14 oarthritis and
rheumatoid arthritis. 517. A con‘gound for use accord| ng
to claim15, wherein said diseases are selected in

gr oup NAtK dichlgredndihydreispayiselin2dhb- }d)wkfemd]n@ﬂibxlﬁdﬁ fve
pul mﬁ?ﬁ%?rgélﬁ‘t f)ﬁﬁl?{dm@ffﬁ‘% &f a compound according to

anyo or in vitro nodul ati on of

met al g1 QyebpasAs2-HOEH-EEhISACE-diRydréis@idatmc K UEH)-§akul fonyl]ethyl} -
conposition conprising at |east one conpound according to

any onR¥hydroxyfgrmemidet o 13 and a phar rraceutl cally

e SRS s AL SRR -

any oﬂé—hpdroxyf@rrrmniﬂeto 13, corrprl SI ng the step of

2t 08,2, SRR 1 SO L L B N
Rl 0- %ﬁmﬂyl}eﬁ@[}emﬁ}oﬂy%@mﬁnﬁa@ hydrogen, R2, R3, RI3,

R14 a n are as defi'ned’in the precedi ng clainms and E

i s a INdlicpgopentylR-HéHbwred,3Fdibydre@teisoadoi-2omsulfpnylethyt} -N-
Opi v, OCI—?CN - OCH2CF3, -Oph and -Opfp. 4R5 M7 (I11)

wher effdRRYIGE R6, R7, Rs, RO, RIO, t, R12, are

hydr ogeni-cRopdidyl- 2225(6 1sd§1=6pyﬂ13d1 ﬂlh@ﬂ@l@quiﬂlﬁflh-lleﬂ-l) )dulenyl]ethyl}-

precedi ng cl al is. A corrpound to claim21l selected

f r om tr&ydroxylewnagidgi oup
L (3. kDY SO RRAS Gelzy{[9Ct'tﬁﬁho%&ﬁw]ypﬂ3?44hﬁ19a%1§oq{}knamfzeﬁx)-.4- P

henyl buta
2- (3, %ﬂulﬁm@ﬂmmnmh}@lrmﬁﬁﬁﬂakﬁldyl sul fonyl) 1- [(4S)-2 2-d

i meth di oxal an roxy anam ne

1- (3, ﬁ\l 4 ﬁxfampgxiwwoqhﬂﬂuozmlpﬁws waoww%r%k§hept

an- 2- h -h
1-cycl ps){rﬂg% i}e& YJEN yéi,r%vérrgllagng nolin-2(114) -yl sul fonyl
) I\I- h)Nj-I{ bxydbp@pain? )@, 7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-

2 th| é’WFI?%Wth s&qﬁjeﬁly%liéxg 2 1a'ﬁq dé/l sul fony1) - N- hydr oxy- 1-(
3-di IN'QIJ&yabbﬂowl N@LisSprpyLd, §- Aol dbquudliaxy 1 y-phansonpHethyl} -
(3, Nhymuyf@ns@rqmenm i n-2(1H) -yl sul fony1) - N- hydr oxy- 1- (

t hi j\?gfﬁt@ agf‘ §%§ %miydrﬁmgﬂlllp‘s)h F(Sll-p -yhsulfonylJmethyl}-3-pyridin-3-

n
S 1)}4@40 gl SxyTetmatiida: hol 4- vyl but 2-

ony NoXir3x T8 tdd- mor phol i n- yl but an- 2- am ne;
(3,4- dlﬁmdrm soqui nol i n-2(1H) -yl sul fony1) - N- hydroxy-1I|-p
q

[

[

t
2-
3-
1-
f
2-
yrimdin-2- ylethanam ne;
2-
y
1-
E
S

r In

A @r@o%pg 'aé&%ﬁ'ng 04 bk Sl dPctating Y'th 9BYdD usbab Y Ak P

6, 7- di net hoxy- 3, 4-di hydr oi soqui nol i n- 2(1H) yesul fonyl

54
(
(l;lag %‘0 %p@@?ﬁo%%%éﬁ%ﬁ%%ﬁyw(}xv &3 gor us¥ as medlcament for the
- (6- n??c%ﬂﬂéﬁﬁérdn‘aycﬂ t?eaﬁﬁéntc(;fhﬁﬂﬁﬁin@ﬁ)r?' Qiscases, neurodegeneratlve diseases,
[(6 et hoxy- 3, 4 hydr oi soqui nol i n- 2( 11- ) -yesul f ony

1- P48y, poe- r@nndabmtmdl rgspigtorgidisoxdsiain- 4 yl]

N- hydr oxyet hanani ne.
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151 23. Use of a conmpound according to claim?21 or 22 as
internmediate in the process of claim 20.

16.

17.

18.

19.

20.

149

A compound for use according to claim 15, wherein said diseases are selected from
inflammatory bowel disease, multiple sclerosis, osteoarthritis and rheumatoid

arthritis.

A compound for use according to claim 15, wherein said diseases are selected in the

group including asthma, emphysema and chronic obstructive pulmonary disorders.

Use of a compound according to any one of claims 1 to 13 for in vitro modulation of

metalloproteinases and/or TACE.

A pharmaceutical composition comprising at least one compound according to any

one of claims 1 to 13 and a pharmaceutically acceptable carrier, diluent or excipient
thereof.

A process for the preparation of a compound, according to any one of claims 1 to 13,
comprising the step of reacting a compound of Formula (II) with a formylating agent
of formula (FA):

R11 Rr12
Rt Rg R10
N R13
R2 _,s\ R14
N \0 HN formylating agent
o T————~
R3 | TR8 H
Ra RS Re ' )\

0 LG,
(I (FA) (1)

wherein wherein R', R, R’, R6, R’, Rs, R’ RO R', R' are hydrogen, R% R, R,
R'* and n are as defined in the preceding claims and LG, is a leaving group selected
from selected from —OH, -Oac, -Opiv, -OCH,CN, -OCH,CF3, -Oph and —Opfp.
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21.

22.

150

A compound according to Formula (II):

R11 R12
R1 R9 R100\ R13
\
R2 S R14
N7
O HN_
OH
R3 |\ R8
Ra RS Re "

(In
wherein R!, R*, R%, RS, R7, R®, R®, R!®, R!!, R'?, are hydrogen, R, R?, R"3, R" and n

are as defined in the preceding claims.

A compound to claim 21 selected from the following group:
1-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxy-4-phenylbutan-2-amine;
2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-[(4S)-2,2-dimethyl-1,3-dioxolan-4-
yl]-N-hydroxyethanamine;
1-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxyheptan-2-amine;
1-cyclopropyl-2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxyethanamine;
2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxy-1-(2-thienyl)ethanamine;
1-(1,3-dihydro-2H-isoindol-2-ylsulfonyl)-N-hydroxy-4-phenylbutan-2-amine;
2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxy-1-(3-thienyl)ethanamine;
1-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxy-3-methyl-3-morpholin-4-
ylbutan-2-amine;
2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxy-1-pyrimidin-2-
ylethanamine;
2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxy-1-pyridin-3-ylethanamine;
1-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2( 1 H)-yl)sulfonyl]-N-hydroxy-4-
phenylbutan-2-amine;
2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-N-hydroxy-1-(6-methoxypyridin-3-yl)
ethanamine;
2-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(4S)-2,2-dimethyl-
1,3-dioxolan-4-yl]-N-hydroxyethanamine.
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23. Use of a compound according to claim 21 or 22 as intermediate in the process of

claim 20.



