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WD 2007/ 048788 PCT/ EP2006/ 067713 Sul f onami de
derivatives and use thereof for the nodul ati on of
woreaoalohsygs ot ei nases Field of the invention ThRCPERRE6067713
invention is related to sul fonam de derivatives of
Formula (1), pharmaceutical s conposition thereof,
nmet hods of preparation thereof and to their use for
the treatment and/or prophyl axis of autoi mune
di sorders and/or inflammatory di seases, cardiovascul ar
di seases, neurodegenerative di seases, cancer,
SylEesinigde éﬁvvaﬁl\seéawéglSaﬁlajerﬁ%ﬁ%éh%m()ép@éiomOé angtylloproppinases
present invention is related to sul fonam de
FrH%ﬁt'VeS for the nodul ati on, notably the
Fickholheinyeition™s ne activity or function of matrix
Thepkdrd piveheom aseftedld Baokghld rﬂérlﬁitl\feb ®f IFBMehi(DNpharmaceutical
Met al | opr ot ei nases are a superfam | pr ot ei nases
cquenpsifipasthereafreactheds ohereparrdion nideise an@la ﬁo dhetptuge fprofhe treatment
ar{ﬁlé(%rgﬁ?)%lgﬂ%%lg ISE glgtés x?wﬁelp&)@or{ihr% r%-ﬁg%rrre Q?ﬁeﬁlﬁéatrogf d1seases cardiovascular
distabed, aurbyedeasriatige discanee camder, megpixatddy dis@@les: alhd ﬁbmsisl Specifically,

thté )%F ‘%:Sg%tgl:n]"%ﬂetg;nqg ﬁgglﬁ%fia Eg t% of 'Sq H%‘?\?at‘ulgéef(;rltt@es {Llljg)dulatlon notably the

mH%‘i’t‘idﬂ (YIStﬁe cﬁfvhtgl& ﬁ%&ﬁBHBPHﬁa&m"&et‘aﬁ@p&{eﬁ?@a‘é@s or matrix,

such ens, gelatins, proteoglycans,
flbronectlns and elastln The matri x netal |l oprotei nase

% %1 i,furth&r di vi ded according to their function
(Visse al., 2003, Crc. Res., 92:
M%?a?lb?%@ém@@éj a&%‘%}‘pkﬁﬁﬁll? of bﬁ)@&ﬂ@%ﬁﬁg@%@ llanh}ﬁgwgri Beir dependence

MVP- el ati nases (

o2 NSt QPs(zie) (nmpactgveswv 10 and MWP-11),
menbr ane-type MWPs (MI-MWP-1 to MI-MWP-6 and MWP- 14,
MWP- 15, MWP-16, MWP-17, MWP-24 and MVP-25),

ThéikhirlxysetaBofridiradesaMaM PYVMRTA6) maad opotegiase 8ed-amsilyf hAGhg as one
MWPs such as netall oel astase (MWP-12 enanel ysin 25

of(rm‘}pr Ql@jogl@é |f1|ll’y%lpﬁ tq Mﬂdygﬁgt)he m@]b Qyh oﬁ/Mnmggtvégqtépsue or extracellular
m% tﬁ?bug@%w abfll'itgq(:)qbg(ﬁ'oléfgé 95&0* Q:ogl‘ggﬁ&l% hé& B%@%tr hl\é.ﬁ‘lx, such as

i Ssue are 1 osyn es S
comgem pdlatimnprotaogtyeeny Gbtonectamsndteiastial  pr ot eol yS| S

gt%l?rz)g Iénegfillkﬂ%réq)t?‘]glg%q%glgglr ?sgfu%%lr %9@%@17 lagcglr(glgg réit;nat e1r function and
su?bgt%atesz 5534126803, AE SRefsor92e§mk§) ﬁﬂ%ﬂ?ﬂ%@célﬁg&lﬂa‘%es (MMP-1,

l'ocal growth’and 'spread of malignant |esions and
MADR-B/ MMFS’IS PCTVINA209)6 /206 17Ad8s (MMMheranfl dvMPRQy @trbmellysms (MMP-

3,;?*1\%?%185%@ %MP ) menq‘tgra e- gy%\éemqggra\/ﬂ(-ﬁl\qgllettg I’M‘IQ"EMMP-6 and
MMP-14, MMP-15, MMP-16, MMP-17, MMP-24 and MMP-25), matrilysins (MMP-7 and
MMP-26) and other unclassified MMPs such as metalloelastase (MMP-12), enamelysin
(MMP-20), epilysin (MMP-28), MMP-19, MMP-22 and MMP-23.

Apart from their role in degrading connective tissue, MMPs are involved in the
biosynthesis of TNF-alpha and in the post-translational proteolysis processing, or shedding
of biologically important membrane proteins (Hooper et al., 1997, Biochem J., 321: 265-

279). MMPs for example contribute to the local growth and spread of malignant lesions and
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Expert Opin. Ther. Targets, 7(3):385-397). D sorders

such as inflamatory disorders like arthritis (dark
wW@e00at048782003, Expert. Opin. Ther Targets, 7(1pCUWBPR4Y/067713

respiratory disorders such as enphysenm

arteriosclerosis (Galis et al., 2002, Circ. Res.,

90: 251-262), s neurol ogical disorders such as

degenerative nervous system diseases, nultiple

sclerosis (Leppert et al., 2001, Brain Res. Rev.,

36: 249-257), periodontitis (Ingman et al., 1996, J.
therefore Ipae ibsgnrit trget fzs:aa}gﬁum%%wg geelensnent | Gisleton et al., 2003,

i 3504 e , . .
E%@?’% e %h% (@ kg e’tsl %8396'385519 'vvoﬁélgieﬁe%ﬁl B g 1%@%121{1%{3% disorders like
ardenBr§lidrateed].t 200Be FExpss agpiat Biebr\iidrberlyNIPS): €% 54 e s&ipaatory disorders

and/or activity. 10 A recent|y defined subset of the
SLﬁgt aY | Sy PER e dTteORElcERSIY -(Qgébcﬁtaﬁéd KOpe it efieson 90:251-262),

neSloei@hiNGisMRER! %}llgﬁra‘%t @e%%ﬁer&ﬁ%%wgmylfdeél:?sﬁse%@f BRAIAS sclerosis

n attractive therapeutic target, not a for cancer.
(Lappdreastl. t206ht BrailnRee RivstIme49-ADAMsersivstitie@ngman et al., 1996, J.

j.dentified. t ADAM 1 I kn,
Clsdslerte it HHT220 2. Raves (o0 RRLYIR o WordHat grern Fewal &
NécnaidiAMEdikinel I4t3)e 0) MR bvoliR®WMRa RAMavd Aekn | ®monstrated to be

responsi bl e for cleavage of cell bound tunor necrosis

aspeiatod walh pAM P cXNRsagn andfgyrctvits i npl i cated i n many
i nfecti ous and aut oi nmune di seases. Mreover, TNF-a is
the prime nediator in the inflammatory response seen

AlBc&EpSdesinad dulssepbf theshetaKoproRu&kathe cEAGEsdcithéd Al DESintegrin And
‘have been develqged and reported in Watson, 2002 )
zinpyNigfallomptepye: (ABAM) (il has Amgrasd 9% en extijacsive nligiapgutic target,

N o e . T
ndfEIE A O SRRES oh Bl T eB by p Y AT EMSIATe BERdemtifod thus far
ADRNR 19T ajso Boowdi2 as 4udipr Hedrogit i factet-alaha ,co?0@Rng Expand (hereinafter
wpLn,. . Ther. Patents, 12(1):29-43). However, many

ﬁﬁkﬁﬁ’ﬁi %pﬂ“%ﬂﬁﬁgEﬁbigﬁéﬁal syndrone 25 (tendonitis,

br : | asi ) : i

AL ARSI T S8 Bg, 851 AR e R Bl AT T )
TINWR: ik ieiplibARY ddmBmYy ine:tioes panaitbinendmer ditdasseMeirdBet, SINF-a is the

WO 01/87844 di scl oses hydroxam c acid and carboxylic
Prifpg dnqsedtps, &t ithee 1IAMIPALNAYPIosPRNSC TR M ISERNIY 8RY saRitq slipck. Several

. . e . i i r . i
TABE 458 R 0 oL SRR SRR e AT P 121151
12007/ 048788 PCT/ EP2006/ 067713 3 WD 2004/ 006926

di scl oses sul phonyl pi peri di ne derivatives containing

an aryl or heteroaryl group for use as nmatrix

A_ﬁ%@vbﬁ’&gf QU &3S et MYBotdiRde RhitiBSs (MMPRY hdsCtleRldeveloped (Skiles
et al., 2001, Current Medicinal Chemistry, 8, 425-474; Henrotin et al., 2002, Expert Opin.
Ther. Patents, 12(1):29-43). However, many MMPIs exhibit a muscoskeletal syndrome
(tendonitis, fibroplasias, mylasia, arthralasia) as a dose-limiting side effect. It has been

proposed that inhibition of MMP-1 or MMP-14 may be responsible for these effects.

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.
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Therefore, there is an increasing need to devel op
matri x netal |l oprotei nase inhibitors with a s
woweirAHts8s ned specificity profile. Specific i nPCDEPNG)67713
especially towards MVW-1, have been reported,
including MWP-13 inhibitors (Stotnicki et al., 2003,
Current Opinion in Drug D scovery and Devel opnent,
6(5):742-759), MwP-12 inhibitgrs (Expert. Opin. Ther.
Patents, 2004, 14(11):1637-1640), 10 MW-2 and MWP-9
i nhibitors (Wada et al., 2002, J. Biol. Chem 45:
W) 500H30692q Hisclosersutdioayipineadpk dersativss apntaipingtadi aiplsy heteroaryl
=S e Ao aP I A ERL PR ARG LRARIEF ThES.

i nhi bitors of MWs, especially of MW-12. is Since
excessi ve TNF-. a pr.oduction has been noted in several. i
Thfrelors thegs it ingisasing agpd te H‘ﬁY‘g%R axarrme@ﬁowm?éa inglealwrs with a
wEﬁgﬁH&xﬁﬁﬁ&ﬂ9@§% jc.compounds whi ch inhibit MwPs

and/or TNF-a production may al so have a particul ar
advantage in di seases where both nechanisns are

i nvol ved.. 20 Sunm of the . invention It is an object
e Tt En ST ot BHS e det el BehEie Mp-13
infilbitb APt SR FiRki & tI0RBt CRRen: BRSO iPTRNEDi@Re ST and Development,
di sorders rel ated to autoi nmune di sorders and/ or
6O ¥ ey MNP-1di isbibiters, (Egpardi @riastidrabardiiis.ed¥s [4(11):1637-1640),
od tive di spases, ;S ke, ,.C er ]
VAT RHEREDP- Pl QPGP coced@ T P ERE P Pl ey
Tid heihgidtevanek derhatndtaiptotdina@ap@fiway 2 e Weddly spread diseases
| abor, endonetriosis and fibrosis. It is further an )
stessyes che Beed; edepplop dphibitorseimeiudmet sslasHpsy nebigrn et XAMBs especially
ofMihgh#re suitable for the treatment and/ or
prevention of nultiple sclerosis, arthritis such as
osteoarthritis and rheumatoid arthritis, enphysens,
psoriasis, obstructive pul nonary di sease and fibrosis,.
Sigee W esyy/ OB T8 returtippipe sk 7oigl iy spyerpls diggrsgopditions also
i t . L i nv Lon to i . . .
ot B AP P LERE oo (YRR, ScRURE A iR P
arldidyi DNF-d Peodaetion infay f15o henehipniQflarm@lvehtdge in discases where both
nmet al | opr ot ei nases, especially gelatinases and
meshasisgsare MvakRdml s, especially in humans. It is
not ably an object of the present invention to provide
chem cal conpounds which are s able to nodul ate,
Swsmesi @lthyinvadtidni t the activity or function of TACE,

gspecially in mammls, especially in humans.
It 1s gn object gf the invention to provuﬁ)e substan?:/es which are suitable for the treatment

and/or prevention of disorders related to 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 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, psoriasis, obstructive pulmonary disease and fibrosis.
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It is furthernore an object of the present invention
to provide a new category of pharnmaceutica
w0 ooomoksIss ons for the treatnment of and/or di seBGEEP2006/067713
nmedi ated sel ected from 10 autoi mmune di sorders and/ or
i nfl anmat ory di seases, cardi ovascul ar di seases,
neur odegener ati ve di seases, stroke, cancer and
mal i gnancy, respiratory diseages, metabolic diseases,
all ergic and dernmatol ogi c di seases, pre-term| abor,
endonetriosis and fibrosis. It is furthernpre an )
It appefablycm ethiect of drcepresqng yipiention ta proyids\ihgmiqnt sempawyls which are
st o, FRLA%. opecEltnfB) GOTRAURTE: AEEAGTIOR Sl Wi¥aloproteinases,
cspovigling gatirtasesund\el gasaimmbinadls edpetinBy if eahamsnt and/ or
It g{ g%/)tg ; Ira%n%tg%gt g:f?ﬁ?%&%%%ﬁg&g ?%fgr;)gf&aclﬂeg{icmggpounds which are

afiargi ﬁ&@mﬁ&ﬂé! %Epééia‘ﬂ?aﬁﬁfbit @1%1%9@@%? Rer@hétih dF SERSES especially in
stroke, cancer and malignancy, 20 respiratory

mdingaés especially ablmimansdi seases, all ergic and
der mat ol ogi ¢ di seases, pre-termlabor, endonetriosis
and fibrosis. In a first aspect, the invention

It P OMir@e it £@%R5ch%fdﬁl%i y@&én\feﬁva{ﬁoﬁownﬂr@vi&é ). nd category of
Rl12 1 RIO RO ORL R14 2\\ RNSRN-OH R3 n R8 ~_
plermagqutipyl fREnmatigns( oy twoue@oPN0aBTBEOPHT:EPL0BE/0B7 RIS ted from
alg%i?%l\%?e; grsﬂr(gzcg %’(T/ogs;iné%gﬁlﬁt%ﬁ Pgdi%agerss %%fg i(g\%gﬂlﬂgr diseases,
ndledRigbglattdesdisdapdsi Gfoke| bandes@ciondli @BREE trespiffry diseases, metabolic

invention provides a conpound according to Formula I%
dipegses, aibergis 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.

It is finally an object of the present invention to provide a method for the treatment and/or
prevention of disorders 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 first aspect, the invention provides sulfonamide derivatives of Formula (I):
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s nmedi canent, in particular for the prophylaxis and/or

treatnment of the diseases |listed below In a third
W@3@en1878% he i nvention provides a use of a conpOIRP2006/067713

according to Fornula (1) for the preparation of a

phar maceuti cal conposition for the treatnent of a

di sorder selected from autoi nmune di sorders and/ or

i nfl ammatory di seases, cardioyascul ar diseases, 10

neurodegenerative di seases, stroke, cancer and

mal i gnangy, ,re at ory di seasges abgl i di seases,
WhEEEL o aRY RoRis] RJng Rl 1sl,Rt|éfBBt B?“nandalbélfe defined in the

d&gﬂ%qg&g [ 2Shs ¢ and fibrosis. In a fourth aspect, the
|nvent|o$ provi des a pharmaceutical conposition

conprising at |east one a conpound according to

Formula (1) and a pharmaceutically acceptable carrier
In; assegpaseCtotC e BIBRIOVidee A SBRPOY %Cﬁﬁdmawwa@ﬁ@e{a (1 for use as a

mE&]@aﬂléﬁf,eiﬂgJaﬂfbuparr QY tﬁ@?so?hyﬁkﬁ %ﬁd/%? trEe{tﬁl%hf'@fn[he diseases listed below.

conprisin adm n ration of a conpound accordi ng
to Formula (I) in a patient in need thereof 20 In a

1o} PSP ETahe B B dsS ROk EBoRY fiiufis o Fopnula ) for
thd pr&pedida &Szp%ﬁﬁnnatcaﬁlclaw&ﬁﬁés@ﬁbrpf&%@ %%at%%@@ﬂ adcﬁsorder selected
according to Fornmul a Rg R10 R11 R12

frep  mutopmpune® ¢iNEdeys ap{@;/oRgmﬂa,mRatm Ripcases,| )caml@vascular diseases,

neélg(gd%{%grge%z‘usvse s%-gl/seEsP Srat 6e§1 93%,?:&1%51 I%H%gna%g r%ré])?ra dﬁt;ases, metabolic

diRgRedRAMerFicant @leﬁha?tol'bgﬁ dtsehZesPpre-tertheadbt, eAd desodiphndhbrosis.
In an eight aspect, the invention provi des conmpounds
according to Formula (I111):

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 a method of treatment comprising the

administration of a compound according to Formula (I) in a patient in need thereof.

In a sixth aspect, the invention provides methods of synthesis of a compound according to

Formula (I).

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

R11 Rrq2
R1 Rg f10 2 R13
\
R2 S R14
N\
O HN_
OH
R3 "\ R8s



Rll RL RR RIOO~~\ RI3 R\ N~ ~\ OR14 R3l n R8

RA RS R RT 5 (lIl1l) 13 R14 and n are defined in the
wobereistsRl > R2, R > 3 R4, R >"' R8, RO, R 0> R'TERWG/067713

S R6> R > detailed description. In a neinth aspect,

the invention provides conpounds according to Formul a

(M): R11 R12 Rl1 RO R100 R13 R2 N\\\ R14 O COH R3 \

n RB R4 RS RERfT 10 (M) 12,R13 R14 and n are

def i ned in the wherein R> RS, R3, R4, R > S R6> RT

Rg> R9, Rz > detailed gesgrlgtl on
Wh@ﬁmhRa%eBtaRtaﬁ\e RERR ok - gF oW ded cBrrpBuan@nare defined in the

d%fegrdys&ﬂ)tfoﬁ. Formula (MII1): R11 R12 R1 R9 R100 | \

In an eight aspect, the invention provides compounds according to Formula (I1I):

R1 Ro R10

NG
N” \\

R4 RS Re "

5 (1)
wherein R', R%, R®, RY, R°, R6, R, RS, R’, R, RY, R, R"™ and n are defined in the

detailed description.

In a neinth aspect, the invention provides compounds according to Formula (VI):

R12
R1 R9 R1oo R13

R4 RS Re

10 (V1)
wherein RY, R, R?, RY, R®, R6, R, RS, R’, R, RM, R"?, R", R™ and n are defined in the

detailed description.

In a tenth aspect, the invention provides compounds according to Formula (VIII):
R1 Ro R1oo )QR;;
R2
-
R4 RS Re R7

s (VIIl)
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R:14 OO0OnR8 RAR5 RERT 15 (VIlIl) WO 2007/048788

PCT/ EP2006/ 067713 7 wherein R, R2> R3> R4> RS> R6>
WOR2007/05888 RO, Ri 0> R11> R12 > R14 and n are dePCTEP20061067713

the detailed description. In an eleventh aspect, the

i nvention provides conpounds according to Formul a

(IX): RI1 RI2 R1 RO RIO0O I ~ NN :Sc SR RS R6 RY

5 (1X) wherein R> R2, R3> R4, R5 R6> R > R8, R9,

R10> R11> R12 R14 and n are defined in the detailed >

> description. aile escripti the invention: )
wheeH s Ro| 33@W4ar¥§5?§gar%7lg Rgri%s Rng 3ol g Bg{ andi 1t 216 98 ipgd inHe detailed

-1.0Us chem cal npieties that make up the conpounds

de\ég@g?oglrng to the invention and are intended to apply

uni formy through- out the specification and clains

unl ess an otherw se expressly set out definition
Iﬂ;ﬂrb”jfr“v(?e@ a3Peqhy (88 HBENIERNF PIRYIdEd FOMAGINGR ACqOE}iRg tqppgula (IX):

refers to "matrix metall oprotei mases,. For recent

reviews of MwPs, see Vigkee&toql.\/ 2003 above;

Fingleton et al., 202 Al : %\ar et al., 2003,

above and Doherty et & b, “EXRert Opi nion

Ther apeutic Patents 124 665-%07. 200CHI | ustrative but

not limting exanpl &8 of [sudk"WMBs are: Col | a, genases:

usual ly associated with o 8%&8es |inked to breakdown

of col | agen-based (1X)

wherein R', R?, R?, R*, R®, R6, R, RS, R%, R R'" R"™, R'" and n are defined in the detailed

description.

Detailed description of the invention:

The following paragraphs provide definitions of the various chemical moieties that make
up the compounds according to the invention and are intended to apply uniformly through-
out the specification and claims unless an otherwise expressly set out definition provides a

broader definition.

The term "MMPs" refers to "matrix metalloproteinases". For recent reviews of MMPs, see
Visse et al., 2003 above; Fingleton et al., 2003, above; Clark et al., 2003, above and
Doherty et al., 2002, Expert Opinion Therapeutic Patents 12(5):665-707.

[lustrative but not limiting examples of such MMPs are:

Collagenases: usually associated with diseases linked to breakdown of collagen-based
tissue e.g. theumatoid arthritis and osteoarthritis:

MMP-1 (also known as collagenase 1, or fibroblast collagenase), substrates collagen I,

collagen II, collagen 111, gelatin, proteoglycans. Over-expression of this enzyme is believed
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tissue e.g. rheumatoid arthritis and osteoarthritis:
MWP-1 (al so known as col | agenase 1, or fi brobl ast
w@oloragasmse), substrates collagen I, col | agePCT/EP2006/067713
collagen 111, gelatin, proteoglycans. Over-expression
of this enzynme is believed WO 2007/ 048788
PCT/ EP2006/ 067713 8 to be associated with enphysema
wi th hyperkeratosis and athergsclerosis, overexpressed
alone in papillary carcinoma. MW-8 (al so known as
col | agenase 2, or neutrophil coll agenase), substrates
tochks qtsgg@ﬁeqi w1th0@pph3)@§1ﬁa,| with é]ypq:rggr@ppsm gnd %]@qrpg:é@ﬁsw overexpressed
agen | X, gelatin over-expression of
msg%kﬂgﬁﬁk%9éTCﬁgﬁ%o non- heal i ng chronic ul cers. MWP-
MMP-Balato knomnasasoltgbhage))as ewcdiropldlibsliaganas), sabstegancollagen 1,

coIIa n il | agen 1|1 coll agen 1V, coll agen
cql&gerbgw An 4L %@‘agggé(n oxfagon {Thresae B @%ﬂatwﬁr-expresswn of

wﬁﬁﬁ%&ﬁleﬁd&cﬂﬁ&ﬁ héa!h%ggh L&y over-expressed alone in
breast carcinonma a |nv ved in rheumatoid arthritis.

MMP-St ¥ mtm BowIs as Wwaﬁn(tﬁl 3o skrsoates a'sllsgemolmeby@en I1,) gollagen 111,

coilgkg)?nta ri:o %encljaifi %g@aegﬁ % opﬂl | a%ﬁﬁf rf\é {.\ ag%?atm tecently identified

asHERl g SFPLLSBRd Ak ie¥RMstlcarcRR el 1M§‘(§1Vécﬂm rheumatoid arthritis.
at heroscl erosi s, aneurysm and restenosis. is

Gel ati nases - |nh|b|t|on believed to exert a favorable

S;ﬂ%gcg on cancer, in particular invasion and
—ﬂ%fg§¥a3is. MVP- 2 (al so known as gel ati nase A, 72 kDa
Moep t@a&bsmoma@emely@mb adibsentd ageRasall, cltagen 1V, collagen V,

pr ot eogl ycanase substrates Collagen |, Collagen |
catigpemddn colage ] BGERIY N1dORER.o - exmepswl@é)pl[l@ ntoxbe involved in

mg@%&%ggg&ékgggenFﬁgg%ﬁ%by el astin, fibronectin,

el atin, evea 20 to be associ at ed Mﬁth
tunor progression through speC|f|C|ty for type IV
Col | agen pressi on observe n solid tunors
Gelatineet i g&@ag%b Uadlgeetadavobh eﬁ%ﬁ N GIEeT trx/p%cular invasion
arfiN AWastadilivade, develop new bl ood vessel s and
net ast asi ze) and to be involved in acute |ung
MMP LA pivatknown an gelatinase i 124k 10a geldiisise dmsersgmdnantpane collagenase,

orpipisy et guipsudss s it o RaeR dhuf HEETENch lEEn ¥, Colagen
VAl C8Radelax aedIm eﬂm Q‘bllagéhbﬁl\f 2 R8n GobrbAGSR, gela@p Ik RGEM believed
il IIa en V Col | agen V, CoIIagen VI | Ilagen

toxpe wpclatgénwm Wwme a@lgirqsswﬁutbmgbcspmﬁcnsgé@ramﬁ IV Collagen (high

eX\Bir?Sﬁl% observed & s%yg tuenrl]ozr nd ioesheved ko B/eea(ljss})c(%atg(? Wat%§861r a?bﬂe%z to grow,
unof ' pr ogr essi

invade, develop new blood Vessels and metastasize) and to be involved in acute lung

inflammation and in respiratory distress syndrome (Krishna et al., 2004, Expert Opin.

Invest. Drugs, 13(3): 255-267).

MMP-9 (also known as gelatinase B, or 92 kDa gelatinase), substrates Collagen I, Collagen
I, Collagen 1V, Collagen V, Collagen VII, collagen X, Collagen XIV, elastin, fibronectin,
gelatin, nidogen. The above enzyme is believed to be associated with tumor progression
through specificity for type IV Collagen, to be released by eosinophils in response to

exogenous factors such as air pollutants, allergens and viruses, to be involved in the
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t hrough specificity for type IV Collagen, to be
rel eased by eosinophils in response to 30 exogenous

wo 20v088%such as air pollutants, allergens andPUi/EP®e&067713
to be involved in the WD 2007/ 048788 PCT/ EP2006/ 067713
9 inflammatory response in nultiple sclerosis
(Opdenakker et al., 2003, The Lancet Neurol ogy, 2,
747-756) and asthma and to beyinvolved in acute |ung
i nflammation, respiratory distress syndrone, chronic
obstructive puInDnary di sorder. (COPD) and/or asthma

m@P@F@FﬂW espeIse, i opytiplgbeplrpsis M@rdgngkken | & oak.ngdght The Lancet

DR P50 B 40 AT S B i,

reé@tmmkm@mSa@nﬂﬁﬁﬁﬂ Ic:hed)rastcas&uctmenplﬂmenyoﬁhagbr (COPD) and/or
el ast ase, substrates._ fjbronecti

asfiy G et vlay3%04r greve)nMNIRSuts @lﬁ%mwgﬂhrﬂ BF t%ﬂved in stroke
(HMInl 50 ) At 'z@m%mklenﬁ(%gg& op).such as nultiple

sclerosis (Vos e Journal of
Uhdussdiadnddlsogy, 10 138, 106-114) and to pl ay a

%g_l(gl%lgp% ] osI %8@10(%1% %S Fam %gpﬁq,ge € as%ase or P?ME) substrates

fibh&H RS Pa!nﬂhﬁ’ls belicvald 84 ¥ ﬁ‘ﬂ‘éjmr el Qfdweth idiiBition and regulation of
expr essi on "MVP- associ afed di sorder” refers to a

infipworatien supli eh niudtiple selerdsise(Vas cordi RG0S, thoutrtié of Neuroimmunology,
t,i and that e s.al |l sord
HRPE LR S AT pEPORIRATRES o poofs S8 F 0B Ml fRpsr. 2005
Infleeds Res Ne9sgoncariad atHe‘f@S]@ﬁfStsl u@u@fsni el eaussinf
such di sorders. Such disorders include, for exanple,
t hose caused by inappropriate extracellular matrix
ThESressda YV BLas@iiatdd dibstedtrefes tbutdigv@der WHitH isn@atable according
exanpl es of such MWP-associ ated di sorders are: Cancer
togthe HivaBtigHn %@lab%@@wa%sﬁa ald dispeflesuimoriaich ither ¢xgpresaion apd/or activity
Ig'it El"é)arstfjc'ﬁ{esi\/l Heeﬂ§ tJ 9 cl ﬁreséé%ﬂ'v@%% @Eﬁl@s%r(%f sﬁ%’sorders Such
| seases a neur0|n |on as nu
diselenss as¢lsde, Ifm@cancblesethm&asmdhbﬁmapmopnme eﬁhﬁtﬂ‘lhﬁd}tﬂmﬁrlx (ECM)
pul pjonary di sorder (COPD), enphysema, asthna, acute
dq Upmi ury, and acute respiratory distress syndrone;
nidsRliAle il §837fi%ing Uekndiss oReich H0PL BlodliSeaSSraBAdre:
gingivitis; joint and bone di seases such
Cmstemaﬁﬂhﬁﬂmmsamnd%mdheuwammwd1aﬂmhnmnnsdwbﬂmermwhasﬁnexmnpb
|sea s liver fibrosi C|rrho IS an onic .
in F‘%P EZ ‘%%‘S?SI B’P%tr}e}}r"dl?flaé%%%"“s det 43 ‘B@PF}Gn E‘iq?f"“s lung
d1§éa§és°§ddﬁ aspé‘l%ﬁi%aéﬁsfrh&wel PRHRDnag! QRBd (@@PB? O&hphysema, asthma,
system c sclerosis skin fibrosis, post-radiation
aduichlesd snjand Wstaméefﬁeml@éw dvﬁs&susmdrorpat Hontelgidssases such as
1%%1 ?lz rc]izs:%%sr?l Snd Iggigoxyltcis 5)1 thg cP g)%hee rcﬁ)seag’e’ sqch as osteoarthritis and
rhletﬂrfnatbi‘d ArcHitis[ Hﬁdr@iﬁ@&shes su@pﬁsflﬁleﬁﬁbﬂgisp al‘rhd$1§ endlelirdnis UEbr disease;

ﬁl?r%tlgl (%Seeats!csc s1r1ce}} Iagogl?ﬁn%%ary 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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dry eye syndrone, nmacul a degeneration and cornea
ul ceration and degenerative di seases of 30 the
W@ o7 1er vous system such as anyotrophi c | ap€r/EP2006/067713
sclerosis. WO 2007/048788 PCT/ EP2006/ 067713 10 TACE
i nhi bitors according to the invention are useful for
the treatnent of several disorders such as
i nfl ammat ory/ aut oi mmune di seages, including but not
limted to rheumatoid arthritis, osteoarthritis,
Crohn' s di sease and ot her |nflannatory bowel di seases
TARE inhikftprgpaearding to tha ipvenioa s welul dpisibig isatmeghgf several disorders
ste t r
¥ HE BB RHS SIALRARR. R6Res" FRAIRAN by U 55 rheumstoid
arbhitisn aistebamhrited Ciwhs'epdissase ddmoithzyr um}ﬂamp&lmyeads\ivéli giscases and
. and adult resplratory di stress syndrone; allerg
mﬁﬁ@&@#ﬁ"ﬁt grshgintestippls diseasss, e SHYPME 61musn%tf/themﬁqse§d reperfusion
el [ S
m}edg1zeg ng%ye‘fqgc gﬁrﬁgeﬁléﬁ%&ﬁ?}a ?eﬁpé%s%aygﬂﬁgmegr gll%lgﬂﬁigsbut%ct)tt HitBited to sepsis,
bwonpjung lpamrt:ats];s Fint:1 g sutiudivtasmmlt@y diitsensasiroma alllogiin gldoiﬂtmatolo gic

not |i.m.t h rIJ e ocardial i.nfarcti
e dBuhERe Ry Ml L 58 Pyl B pedbepily B ohiolhisis. astnma
edZBhablet&ic Qhﬁﬁﬁsﬁﬁd al@Lic AoABinGL WS RaRBSvast & M08, Muding but
not limted to Al zheiner's =~ di sease, Parkinson's
naijlgwigerkto hmetrlumﬁ@n@c eiogaidial imfaetions aheraselcrosis okcriosclerosis and
re%rrgﬁgs?sg angabo 1€ leS(F:EESéSO nﬂeub (I%gsig f’sga?seg f11{1c %('P {qg {)g grhél%:l e§|t0 Alzheimer's
diS@RE, ararlaﬁ@bnd @ikdess rasliipleedtdrodis, &aaﬁxeﬁn dnd Gtra@lé;Nganspliant rejection;
not limted to nephr ot| c syndrones
dlgﬁaéeﬁepﬁ|C@1?r@br@fldtméhgmaWYeclmlé@@gob@éa%elgmterChéq Geliorrgtah pancer and
u
1eE§éxmL1 g]rséno? %?%ag@ésée nqu%ﬁ{gi/\%:ﬁé ﬁﬁ'@; A&E‘u{%ﬁ F(g pr?e%)?}slotlg syndromes and
gldﬁlefu]ld)ndphrltlsh einfacdatidrdistascs, hiackedingabe whtsldhbsed HIV infection and
Wat sgn, 2002 k%ove In th t he

nquﬁQ;@]thy gﬁgamphaé o ¢lispases g afhu o”glté\%ﬁ in?mgﬁtggst Q%r esf%l in the treatment
the&gmlﬂ%lose@[n W‘&B qbodPd " sul phonam de

derivative” Pghonam e derivatives"” ar e used as
20 substanti aI 'y haV| ng the sane neaning. "Cl-C6
-alkyl" refers to nonova al kyl . groups ha »
I SN G P TS SR e s B cod by Rgeps. Sompound
or%@&p@ﬁndgetahwsul dihiddRIVARYS”, orl ‘SORhERIde BeliHiXbs” are used as
i sobut tert- butyl, n-hexyl and the like. By
sulplanisy hangrt@Qam%lmR%mgrefers to nonoval ent al kyl
groups 25 having 1 to 12 carbon atons, including
"Cl-C6 -al kyl" groups and heptyl, octyl, nonyl ,
“@leCantyil’; rafiitd & alvayl alem dilito ek Gl ing 1ot caBoh atGhsCIrRis term is
- al kﬁe refers to nonoval ent al kyl ?roups havi n

SXEPEAFH AN EPwRfsSuch@s-tegthyla ekl n-p@gpéf slsq%owén@xba%éntsobutyl tert-
b"ﬁ@iw(%gg?ﬁw r eg'le]? alt]faﬂ)‘%{inova ent E‘;Fﬁrsggg‘b"&é’ v lg{l/ﬁ ehnéyl groups
having & t6 IQacdobon afoarss including “C;-Cq —alkyl” groups and heptyl, octyl, nonyl,
decanoyl, undecanoyl and dodecanoyl groups and “C;-Ci -alkyl” refers to monovalent
alkyl groups having 1 to 10 carbon atoms, “C;-Cs -alkyl” refers to monovalent alkyl groups
having 1 to 8 carbon atoms and “C,-Cs-alkyl” refers to monovalent alkyl groups having 1

to 5 carbon atoms.



10

15

20

25

WO 2007/ 048788 PCT/ EP2006/ 067713 11 "Heteroal kyl "

refers to G -Cl2 -alkyl, preferably Cl-C6 -al kyl,
wob@reisisat | east one carbon has been repl acePCHEPR06/067713

het eroat om sel ected from O, N or S, including

2-methoxy ethyl. "Aryl" refers to an unsaturated

aromatic carbocyclic group of from®6 to 14 carbon

atons having a single ring (g. 9., phenyl) or multiple

condensed rings (e.g., naphthyl). Aryl include s

“Ighenyl na ht hyl , phenantrenyl and the I|ike.
trroghy R IR 5’(‘}1 Clzr@\ﬂlgil,sprpfstreg)flx/ﬁ YrooalaL yehareig aaleast one carbon

h
P S OB T i PP
“Agl’ ’Ctef@ﬁ{@hkmhsegmmwﬁsarhﬁmmgarbﬁb}ahg/ lercapbstt ﬁrdim@to 14 carbon atoms

|nclud|ng benzyl the |like. 10 "Heteroaryl
having wpelsaipe(f-8- IRE%Y rrawaptéccon%?nsad BRey e cﬂaahthﬁ) Ayl include

pﬁeh&%%ﬂtﬁylfmgmw ggandm%k@ar omatic group. Particular

exanpl'es het eroaronmati ¢ groups include optionally
“@m@salikyhargﬂ’ mefars thydryl gripupohaping pyh iGa-akylysubstitueny| including methyl

th Lyl, i lyl, thi lyl,
e e A S e i
“ApyR A= ARG 0! bélfers ko ZC?lCQ)éﬁ@ll ;%%@l!lﬂél havlng aft-aryl substituent, including

oxadi azol é -oxadl azo ,
benzgl apddher kfazol yI 1 3,4-triazinyl, 1,2,3-triazinyl, is

nzof ur _dih enzof ur. nzofuryl, . :
I—Eee crog # }/eférﬁ [to enﬁ%rbotc :jlaz oﬁfl%erloaromaél b(’érn% %cp{gl 01 a t1¥cydlc fused-ring

hdtgrd@boylatic i gir@u dedrtular3 bkelﬂi}ﬁ@d w he&@(ﬁb&btﬁh@@%ﬁhﬁﬂs 1nclude optionally
i m dazo[ 1, }?pyrl dyl, . benzothi azolyl, benzoxa-zol
Sugti sl wrxﬁlyl DygobAaRwImidyl, Blffﬂaltfaifi}ﬁylmldwlﬂo?wziowal isoxazolyl,

l , 10X -
thf;a!zgfgf? f@%&&’zg!?fgséﬁ%ioll)ql g%{%ﬁ gga%ﬁﬁ’yg_ L,?ﬁli—‘/’[{]lg%@%ﬂr, ll%% ion%(ihi%o’lyl, 1,2,4
omslmqu]lynol yll,2,3-etaddezolyyl , 1 324-3xaadimze)ll§rlamg4i-ttrdmﬁhm,ol y1,2,3-triazinyl,

3,4-tet i |yl l, . :
be&@%ﬁ%h yle3 r@ﬁ?%raﬁﬁ'&so }Yi’gngsr‘i’@ﬁ%"?‘gg e h&iistsihy | benzotriazoly,
1sﬂ§%nz&ﬁ1eﬁ%y1lnd$l§f %Qiﬁﬂé(lhrl ﬁ?fn?c{ L %eﬁﬁhﬁ&a‘%@f g’l uﬁffdgi’&[? 2-a]pyridyl,

avin Bsti t uen I ncl udi
bd‘nuotyliazakyd;i t‘deezdxnam)lyl l—mlemlozamxll @mz@@haylkypthaka@fnelr s qumoxalinyl,

Cl&%@%&%{%ﬁ%ﬂﬁr ot ps{“ﬂ?ﬁ ‘gﬁ@%’{lﬁglt ﬁ&ﬁ@&g%ﬁﬁ%ﬁylt u}(?rl&o[4 3-b]pyridyl,
qulﬁayms@ﬂumml tetfa@b191,51,2,9 4&%&@@5&%0@1&%8 1;zr§ﬁ%tadhlyurmsoqumolyl

having from2 to 6 carbon atoms and having at |east
pusiny pigridéaylofarbazRbmhyanthesetarbariogninoblef er abl e al kenyl

(%é(??-ﬁ%yf ﬂ%&’ﬁ%&l” & Eersand Eeroerr%}dup&zha@ EE ﬁ'bF alklyl substituent,

int RtiRigSnéthylaarydayd ttgrnikeps having a C2- C6- al kenyl

substituent, including vinyl phenyl and the |ike.
“Heteroaryl C;-Cg-alkyl” refers to C;-Cy-alkyl groups having a heteroaryl substituent,
including furyl methyl and the like.
“C,-Ce-alkenyl” refers to alkenyl groups preferably having from 2 to 6 carbon atoms and
having at least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include
ethenyl (-CH=CH,), n-2-propenyl (allyl, -CH,CH=CH>) and the like.
“C,-Ce-alkenyl aryl” refers to an aryl groups having a C,-Cg-alkenyl substituent, including

vinyl phenyl and the like.
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WD 2007/ 048788 PCT/ EP2006/ 067713 12 "Aryl

C2- C6- al kenyl " refers to a C2-C6-al kenyl groups havi ng
wW@eooanyd7ssubst i tuent, including phenyl vinyl BCOEP19e6/067713

i ke. "C2-C6-al kenyl heteroaryl"” refers to heteroaryl

groups having a C2-C6-al kenyl substituent, including

vinyl pyridinyl and the |like. s "Heteroaryl

C2- C6-al kenyl " refers to C2-Cg-al kenyl groups having a

Het eroaryl substituent, including pyridinyl vinyl and

the |ike. "C2-C6-al kynyl" refers to al kynyl groups

“AiybLefatilkenyBvetegs ‘foraoﬁ?z §61a5<eeylo%tf>waatw AN ubpiyeHgincluding

t es of al kynyl unsaturation, preferred
mﬂ%%yny zﬁ@éﬁ%gk%nclude et hynyl (-C=CH), propargyl

“CCz-Qﬂﬁa@I'H)h,eteamm}yIf hrefekd toehetdOaryC8roiBs ydhgal Ry Cs-alkeddrsabstituent,
to a sawarated Ca<ﬁ%éﬁllc group of from3 to 8 carbon

inghudipg VimapyHEIY @9{gF Ek¢i ng (e.g., cycl ohexyl) or

Pi%i&foh €,%0r el ] Wehing 45 I substi
cyclo Ik§ 6?%%%§deeé¥§g§%ég% Lwn@%%ggﬁéx§ﬁf no?ég) substituen,

1nahdn@hamMukévnWPbtbmobycloaIkyI refers to a

G SR F VB BSREPAn HrG, £5% L Bty aoms na
hm{%atqa&s@ 82 GRQSAhIEY O Mub e8! PravR&d §I‘kgﬁ5€l grb®psthcifde ethynyl
S R bei ng defined as hydrogen or t hyl .

(-GléCHr),’cmymrgﬁl(k@Hﬂ?r(E‘H)Jd&d pherlikel i d| ne, piperidine,

“8i %er az] %E’g;]l”nrggﬁg%] g%:a@fu.rat?i tll; cxc E%ggoﬁg@% Itﬁ)ﬁ carbon atoms
hﬁzﬁr%i@§1n§‘1%\ﬂﬂg§{e% fe‘[k,cl(;ﬁe;é}hm mulﬁidféﬁ!ohﬁéi%@& rmg@eelgidﬂd?gomyl) C5-Cs-
cycl openty "Cycl

C}@Jloaml dickyde cyelepentyl, pﬁlgimmnathomyl gnfbupshknavu ng a
}g%r}gafcg% gﬁﬁage%;s 6[8)9' Sﬁ%(%%c#alﬁfﬁt godpna%io%ggﬁol&}? definition above, in

whieh elpas )BCdaﬂﬁJnWJ)ms aefrepRcdObhréteoalys! dabdaylrolriBd Bup consisting
havi ng a Cl-C6-al kyl substituent, including
oflon%tlﬁ% %.bs@@ackeﬁﬁ ey dregen) qrwéethylHéIﬁt@rwyl@aﬂsal Jude pyrrolidine,

haV|ng a
PRIERS B bk P RS AR e MR Tt vy
“@L@@ﬁllkgzllyl cy@l’ﬁilliylﬁe Ileféfe t025C3 Catiealkylr ef@rs ﬂl@vﬂhgea C-Ce-alkyl
&% gg»box Ci-CB-a#E%;" refers to
t“E@“aWRVF“@rB@ I peplonsgtyaang y substituent,

“CREI N &SRO KELRY to A0t A r.£f L8, cycloalkyl

§E d%y rou6 -C(OR efé |%c udeg%ugl leﬁ%l ?i,gcycoa Y
s@stahefrtainbbadi‘r@ 3-Cpelopdricyll propyalraydi the likeet er oar yl "
“(‘Cgé%%cﬁgfé%t{el?oaclylé%!dlk'yl” pe%rg rt(())(:l){e%ler%gyclfgalkyl gr%{lf{sl haVing a C;-Ce-alkyl
substituent, including 1-methylpiperazine and the like.
“Heterocycloalkyl C;-Cs-alkyl” refers to C;-Ce-alkyl groups having a heterocycloalkyl
substituent, including 4-methyl piperidyl and the like.
“Carboxy” refers to the group —C(O)OH.
“Carboxy C;-Cg-alkyl” refers to C;-Ce-alkyl groups having an carboxy substituent,
including 2-carboxyethyl and the like.
“Acyl” refers to the group —C(O)R where R includes “C;-Cy,-alkyl”, preferably “C;-Cs-

alkyl”, “aryl”, “heteroaryl”, “Cs-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl C;-Ce-alkyl”,
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, WD 2007/ 048788 PCT/ EP2006/ 067713 13 "heteroaryl
G -C6-al kyl", "C3-C8-cycl oal kyl G -C6-al kyl" or
w0 bevessoss/ cl oal kyl G -C6- al kyl". "Acyl C - Co-BCREP2006/067713
Ci - C6-al kyl groups having an acyl substituent,
i ncluding acetyl, 2- acetylethyl and the like. s "Acyl
aryl" refers to aryl groups having an acyl
substi t uent, i ncludi ng 2-acetyl phenyl and the |ike.
" Acyl oxy refers to the group OC(OR vvhere Ri ncI udes
H "Cil- al kyl " - al kenyl " " C2- C6- %/
“hetsvgomL @&@@K}dﬁzr i Ca*@re%‘b@&ybr af kplkyl” ofy ;he erocyc foalkyl C;-Ce-
eteroaryl " , ‘aryl Gi-C6-al kyl" or "heteroaryl
-C6-al kyl", "aryl C2-C6-al kenyl", "heteroaryl C2-C6-
A.@fl&]ll(édqa/lki}l” t6 & yCe- &yl@oalbd(ymﬂlg an abﬁtﬁbﬁtﬁnc}ﬂt, including acetyl, 2-
ynyl. cycl oal kyl G -C6-al kyl "
aoeWé?tEYl@égélFeo]élfq(yl G -06-al kyl". " Acyl oxy G -C6-al kyl "
u » [
SEISEA, 1wl SRS, By AR ESNRI st n
tht hikel i ke. " Al koxy" refers to the group - OR where R

AR Vs teeha gt - O Hhgar ingiogs! H@r kot CrCe

all?ér%ffl’e r ‘F@chﬁaﬁlk%ﬂ” g r‘@#@§-c}uﬂ5$ﬂéﬂe f‘%tero@%ﬁ@m( n'ﬁ?rh’o X¥Yeteroaryl”,
et hoxy, Epenox aIk

y
“argf 6r-6ctatkyAl RoXYetgioanpL iHawlkg"a “@yl @a (‘ara&lgernyl” “heteroaryl Cp-Cs-

$tiLuent udi ng.q et hoxy, oxyet h t »
al}%erﬁie \ W]E C)g- %gl%%rrlyl o he ?rg X e {E-}H%/n%l X&lﬁ?%ﬁ I&e Ce-alkyl”,
h&tb%@cl%alld%bmsalwl” " Cl C6-al kyl" or 20 "aryl" or
"het er oar yl "aryl Ci-C6-alkyl" or "heteroaryl
“Agyle i @q-alkﬂ reﬁer@ etco&liyd-alkyl” epqups xhavats Gy pCyloxy  substituent,

SRR SRt PRt froveo navino o0

“M-k()k)}éhﬁ:fér@xg/ da:r ooy - D@Rhy]heraﬁdutchﬁiek f'KeCq-alkyl” or aryl” or “hetero-

aré@m&ﬁn R ?Qbo(P nahlﬂd’gl gg ﬁeﬁete%@ @e 13&Y? h;? a?fe,%ecﬁ Fﬁs?xy groups include for

| or "aryl
i i, o oS RUMARL o1 T

“Alrkok)u ai16y- aik}riﬁ eefyts tborlmaqyi gheups Mavinma &1 artkyl substituent, including

G -C6-al kyl" refe 0 G -C6-al kyl groups having an
m WP%&%?E hy?%%é?ﬁlgﬁent i ncl udi ng
“%k&réygzrﬁitdayi”af@fa@cr@nh@rgyé&petcr@)or{\lverekwR afeRldaeHIe:C,-Ce-alkyl” or
e
aryl” or “heteroaryl” or “aryl C;-Cs-alkyl” or “heteroaryl C;-Cs-alkyl” or “heteroalkyl”.

al

“Alkoxycarbonyl C;-Ce-alkyl” refers to C;-Cs-alkyl groups having an alkoxycarbonyl
substituent, including 2-(benzyloxycarbonyl)ethyl and the like.

“Aminocarbonyl” refers to the group —C(O)NRR’ where each R, R’ includes independently
hydrogen or C;-Cg-alkyl or aryl or heteroaryl or “aryl C,-Cg-alkyl” or “heteroaryl C;-Cs-
alkyl”, including N-phenyl formamide.

“Aminocarbonyl C;-Cg-alkyl” refers to C;-Ce-alkyl groups having an aminocarbonyl
substituent, including 2-(dimethylaminocarbonyl)ethyl, N-ethyl acetamide, N,N-Diethyl-
acetamide and the like.

“Acylamino” refers to the group -NRC(O)R’ where each R, R’ is independently hydrogen,
“Cy-Cg-alkyl”, “C,-Cg-alkenyl”, “C,-Cg-alkynyl”, “Cs-Cs-cycloalkyl”, “heterocycloalkyl”,
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acetam de and the |ike. "Acylam no" refers to the
group -NRC(O R where each R, R is independently

whyarogsss 30 "Cl- C6-al kyl ", "C2-C6-al kenyl ", PCT/EP2006/067713
" C2- C6-al kynyl ", "C3-C8-Cyclod I"> "heterocycl oal kyl ",
WO 2007/ 048788 PCT/ EP2006/ 067713 14 “aryl ",
"heteroaryl", "aryl Cl-C6-al kyl" or "het er oaryl
Cl-Ce6-al kyl ", " ar yl C C al ken?/ “het er oaryl
C2- C6- al kenyl ", "aryl C2-C6 kynyl ", "heteroaryl
C2- C6- al kyn "cycl oal Cl - C6- aI kyl "

|
“arfet ‘éhe&fngaf ayl CoCa@@Wé%/ RY [*heteropgy Carfisrikyl”, “aryl C>-Co-alkenyl”,
“h;%:[:eﬁﬁ%ﬁ %k)t' g&ﬁrer 8 ,{&PCCS',C%, i aﬂgi"yhh&&%&% ARVLNB R, “cycloalkyl
CRE(phgpi, omttranyaagliefl ity -Cagilylt’he | i ke "Ureido” refers

to. th '
“4%&9@)&12@ gélgép 911(ng@ 4o %1»& = gqao&% -havgg ’anR';wylla%nno substituent,
i B¥Hami gt ", " C3- Cs- cycl oal kyl "
inc hg@* @lnlg@c %%lmm)(/) @gr yl" "het eroaryl", "aryl
@t}C’@G Iafekgl td th)ﬁr gt dugpt eNBé](QI)NK’]R ’C@/-hafekyd,dh R Ré; BI” is independently

- O6-al, eypreter oar 5 06+, o .
G oo S AR o0
“he&‘)f&l ﬁJal‘kX/'l C‘ar}qf@ ackarba s’he‘ﬁl%f'l ‘U-EYGGI élﬁ&lk)’ér “heteroaryl C1-Ce- alkyl”

R a he

-al kyl ¥ ard ‘where , together with't

Wh@n@eﬁlkamd” ‘th@tWﬂr)tthi ﬁeylkamé”,affandc@m@q -alamyl”, “heteroaryl Co-Ce-

B o oS, RIDSE S IRLEE SFYShORL ARG nd

toBaubmn@itdnhe meiréhen Sdbiat tot wWkieh ,thdyneleUgliadBed, can optionally form a 3-8-
2- gN met hyl ur el do) ethyl and the like. is "Carbanmate"
mewpeiied hetgracyeloghkyling. NRC(O) OR where each R, R is

“I,il%g]_%g{la -Efgp{yl r@?&?@@% l§11r &%@llﬁ&l urel f(‘ut}lqnt including
2-£thheﬂ@hfreiylc)edgﬂ kyd the lf.kﬁr yl Y "het er oar yI o

%%%at I{@%ﬁ o ﬁeé)rép% aﬁ&ﬁé@% g\ﬂiﬁ gc-h )f{, aRy|1s 1n%{ependently
)Ql%oé%ﬁ al kyny alk%het %zl(@g ﬁ{ég CG“C? ! nPfl” “Cs-Cg-cycloalkyl”,

cycl oal kyl t érocycl oal
“lﬁter@@chdal@fﬂ"‘ “ap0”, "‘ﬁhﬂtawa‘ryl’ ef‘é?n@atad;k}ﬂ Pﬁafyléjr@uﬁletemﬁzﬂ'yl C,-Cg-alkyl”,

‘Ao helefprt CRERAERY. G CPE QR Ty o
alﬁynyl’@l“c@mﬁkﬁ)@1-@@ﬁlﬁ?le,a‘ﬂ]\ékerocy@l'oalkyl C,-Ce-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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"cycl oal kyl ", or "heterocycl oal kyl", and where R and

R, together with the nitrogen atomto which they are
W@raoaoksses can optionally forma 3-8-nenbered PCT/EP2006/067713

heterocycl oal kyl ring. "Amno Cl-C6-alkyl" refers to

Cl - C5-al kyl groups having an am no substituent,

including 25 2-(1-pyrrolidinyl)ethyl and the |ike.

"Ammoni um' refers to a p05|t|1vely char ged group

-N+RR R', where each RR,R" Is |ndependently

"Cl-C6-al kyl" or "Cl-C6- al kyl aryl" or "C -C6-al kyl
“Aapeppat {-Co-adky!” Tefges) todf kG d-alkybgroupe heriag pe lagunedjym substituent,

e with the nitrogen atomto
m\%ﬂlﬂ n;ghlt %1@}15& gﬂ%ﬁum%i %@gn optionally forma
“I%alagemé nfersad flnete chiows Ibfxﬁhckyﬂld fodogtomAD 2007/ 048788

P2006/ 067713 15 "Amoni um G -Co-al kyl " refers to .
BBLO&Y ky1Cigri8 & oAVt uR wheEeRi R selpded fgehtl, Ci-Coalkyl”,

G en§ e&m&p%u?’ ] |VHM{ l'ie%ééﬁk né gl g@gqjﬁ é?guop “RlQ9feny1, “C,-

rs'to uoro l'or'o, brono and i odo
Ce-8liyhid iy FOx¢'s- cy@bdksl”t é‘haegmcmlpalkﬂSOZa@l i/;h‘éhemroarﬂ”; garyl Ci-Cs-

d f k ¢ "’ I cc
g SE %ﬁ@égmd*hcﬁﬁ%%‘gg l(éz Gi-alkggy. o g é%'%‘ﬁlkenyl
Cz-@%a@@nﬂ”keﬂé’tkroary @z Cg@ﬂ(?ﬁ%y nyéycloa 1@ @6&%&5]@’3|“Kéﬂtrocycloalkyl

heterocycloal het eroary aryl
CaCkﬂyﬂlk}’l’br heteroaryl CI C5- al kyl aryI

%f kda- alky],”hrgﬁegs: oa{Pik %y@ %:plé ¥1|n,g a suqfo%yloxy substituent,

1ncﬁlﬂﬁﬂgcm{rﬁethyl§ﬂlfdﬁ§icﬁ|y?e)ﬂhy'l and et1gdeocycl oal kyl
o - ". 10 "Sul fonyl oxy G -C6-al k(){ refers to .
Salfoeﬁl aneﬁeyf'r t@g@up —h&oifn gwaereum RdﬁWl@%? Sigs £, ‘@it “heteroaryl”,

(6 i _ g(( . 11 | | _
1Su(i %ﬂgk{/}l é fef er@ SSUH)Sﬂlzrltglul&;él \%@ﬁﬂ)g&s r el neﬁ-'gb% &?3 group, “C>-Ce
alkaly®tt ‘é(dz-(ﬂ({ aliyty1”," a@ng-,cyclhzﬂkﬁf’,o étht}téropycloa(l](yl% “alyRy|“heteroaryl”,

"G - C6- al k h..hal
a8 b e o kBRI i -k Bk [ heteroaryl C:-Ce
alk 3(638“&%5 d?)_gb(]lalkyn)?et eﬁ&&%&ﬂy@fﬂgm a}k?n Py |“cycloa1k;(1 C,-Ce-alkyl”,

"het et oar
“Iﬁer@@cwal&ayllﬁl Caaaﬂlyyll”cz C6- al kenyl "het er oaryl C2 C6-

%é‘[%&lyg %/ ﬁ@(ﬁ{ re e&/‘r@l %aéké&ygfo%sh%t 5%03? SL}ﬂ”onyl substituent, including
(IB@ﬂh?FSQFf(YI?}J O}eﬁ{gléxhd He1#6- al kyl *. "Sul fonyl G -C6-al kyl"

refers to al kyl %roups havi ng a sul fonyl
“Sieytly refenstto aagr@udeS(@ R~ wherehyR gs1bdlegigd frenhlgll “@nde-alkyl”, “Ci-
,,| Kk Sul f refers t roup. "aS( “«
Contrbi At B bepo B 20 BE Pt Gy, e

allofydit, k&dg Cgsmﬁalﬂiylm eiﬁewtdcbclbalkgig’e Fsnyl’e “Qeteroary‘l §OGa6HAC | -Cy-alkyl”
gr oup, "C2-C6-al ' C2-
‘heteroaryl C1-Ce- alky

17, 19

yl"
aryl C,-Cs- alkenyl” “heteroaryl C,-Cg-alkeny

17, (6

aryl C,-Cg-
alkynyl”, “heteroaryl C,-Ces-alkynyl”, “cycloalkyl C;-Ce-alkyl”, “heterocycloalkyl C;-Ce-
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;-Cs-alkyl”, “C;-Cs-alkyl”
substituted with halogens, e.g., a —SO-CF; group, “C,-Cg-alkenyl”, “C,-Cg-alkynyl”, “Cs-
Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “aryl C,-Cg-alkyl” or “heteroaryl
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al kynyl", "C3-C8-cyclog 1", "heterocycl oal kyl ",
"aryl", "heteroaryl", "aryl C-C6-al kyl" or
w0 hevessoss yl G - C6-al kyl ", "aryl C2-C6-al kenyl PCT/EP2006/067713
"heteroaryl C2-C6-al kenyl", "aryl C2-C6- al kynyl",
"heteroaryl C2-C6-al kynyl", "cycloal kyl G -C6-al kyl ",
"het erocycl oal kyl CI-C6- 25 alkyl". "Sulfinyl
G -C6-al kyl" refers to G -C6-gl kyl groups having a
sul finyl substituent, including

2- (met hyl sul finyl) et hyI and the |ike. "Sulfanyl" .,
Cretabal’t o aylo GpLs-atkquylh erhetaroanik | Grdesalkenyl”, “aryl Cy-Ce-alkynyl”,

%gngg%@)&gf "c2 cS %%ﬁw ohs: %ﬁééy Ut‘ﬁe‘ﬂ . e)%g]?a,lkyl C,-Ce-alkyl”.

Pr"efé21=e@6ukﬂ1ﬂw Igydups 1nc<EBie rﬁ@hﬁ[&alﬁy@l @ﬂiylksyalfanyl and the like.

“%ngt@g{ (gll ﬁ)(aL P e(?loéfr Q%Y%gg%}%%%q%fany%ubst1tuent including

1 G -Ce6-al kyl", " I
2_@%6gﬁal ggéﬁﬁl ElzljdEﬂl%eeglger oaryl ?:2 >(/:6 al kgwl ", Maryl

“SuRfo@glaaihey’ ngelférs to 'a@rkwyNRSOeﬂﬁawlyére C2¢ICB;, ,R includes independently

"cycl oal kyl “het er ogycl ‘ ,
hﬁg » al Kyr@e alk%ef er 2e€16 dedny gg p“‘ik%?ﬂcl’ ude-3-Ce-cycloalkyl”,
“HERdr cﬁiaha‘y@nylarylet hi@t&yérgiﬁnvhryl @10c6t£11%y1|”l &e<he e%éléx&ﬁmfla alkyl”,

Cl-C6-al kyl " refers to gr oups havi ng
“agyll @aﬁyalkmﬂ%,t‘ihetmﬂryl Cneb-alieny”, ‘E’slryl C»-Ce-alkynyl”, “heteroaryl Cr-Co-
,th I ).ethyh and the y f.onyl an no”
al%é'% Yer s Oal %1% e al %ro%leoraeky?g& Co lk% i ncl udes

“Sdﬁi@ﬁﬁl@ﬁﬂlﬁiﬂﬁyC@hN@l"Ogéﬁéw "‘[6:1€C@6a1111{§&’| groups having a sulfonylamino
" C2- C6- al keny " C2- " C3- C8- cycl oal kyl "
subsﬁltﬁ@ttemébvmgo%(qkwlwlfon&amww)eﬁhﬁ%fenélrtb%\h_ly . taryl

a >
@{ﬁ%@g{n&e nryefé?rg tq é eéfrguﬁlg argé I\@{@w’?‘% Eée{%h F,, R E}ﬁéﬂlﬁies independently
hyd2edsn; al HPY4- éilkyl”het‘&b@@d' gllke@Z” CB “C;—@6aﬂ1&<§m§1y’l, " “C3 Cg-cycloalkyl”,
 cyclo . | ", "het C cI Lkyl . .
sy O ﬁvﬂ gl TP noseL. 1@1 +t ghetsrgarply Cr-CeralloyT™,
SubéS%IGiC?Mkyl 19 %f&?oeﬁ‘ﬂv(bgg FIKEtNP 0‘%1 _0Qalkynyl”, “hleteroaryl Cy-Ce-

uent”, includin et hyl sul t'onyl am no)et’h d
alkyeylT, i“kg;loall;ﬁyhGle@dialkplﬁy‘l‘hbtarecf}@k@lkycb Ca-(gradigp”.- S02- NRR

“ANh e %61 E (Eera-.a]éﬁP %F Eé(:zlgéjﬁ e_g@i% t | stkg;%ﬂé o%gqe na’minosulfonyl
subgt?’tugf& wﬁlh 21(cy@15h57?@£1ﬁﬁ1@§1}{f3n9913t|ﬁy1 and thaliid."

“heteroaryl", "ar - al kyl het er oar yI
C1- C6- al kyl " aryl C2- C6- al kenyl ", "heteroaryl

%st%te% (ikrE rr]1¥u s‘tltuteclézlé{n?zsﬁ Cﬁ} X f%hs‘ul’af(n tyetrh(e) acf’eﬁlnition of the indi-
Vldﬁtﬁtsﬁb@ﬁlydﬂt Ctﬁd: KiydveGet &~ g@bﬂ@él like “alkenyl®, “alkynyl“, “aryl“, “heteroaryl®,
“cycloalkyl”, “heterocycloalkyl” etc. groups can optionally be substituted with from 1 to 5
substituents selected from the group consisting of “C;-Ceg-alkyl®, “C,-Ce-alkenyl®, “C,-Ce-
alkynyl“, “cycloalkyl”, “heterocycloalkyl”, “aryl C;-Cs-alkyl *, “heteroaryl C;-Ces-alkyl *,

EE 1Y EE 1Y

“cycloalkyl C;-Cs-alkyl *, “heterocycloalkyl C;-Ce-alkyl®, “amino”, “ammonium”, “acyl®,
“acyloxy®”, ‘“acylamino®, “aminocarbonyl®, “alkoxycarbonyl®, “ureido”, “aryl®,
“carbamate”, “heteroaryl®, “sulfinyl”, “sulfonyl”, ‘“alkoxy”, “sulfanyl”, ‘“halogen”,

“carboxy”, trithalomethyl, cyano, hydroxy, mercapto, nitro, and the like.
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" Am nosul fonyl Cl1-C6-al kyl" refers to Cl-C6-al kyl

groups havi ng an am nosul fonyl substituent, including
w@2qocped7ehexyl am nosul fonyl ) et hyl and t he | i kePCRBP2006/067713

"Substituted or unsubstituted”: Unl ess otherw se

constrained by the definition of the indi- vidua

substituent, the above set out groups, like "alkenyl"

"aIkynyI", "aryl", “heteroaryl,”, "cycloal kyl"

"het erocycl oal kyl " etc. groups can optionally be

substituted wth from1l to 5 substituents sel ected

“Rhagﬁ@qeﬁgcaélry@\g@em%% padSi0h Qm@ple-xq;j_ r@rsaqol@?]ts or complexes of the below-

spﬁﬁ%—t d océ aIOk oxtggl,aa?rﬁy E?@{)lg gy ]Llf(ch saﬁé’ ﬁfpﬁﬂlte gl?dé[ gge Pot restricted,

toOﬂasQ&d&itlloylsalts ,formedyhiy mlck(yﬂ oﬁl:eﬁﬁevﬁidsydf Formula (I) w1th organic or
het | oal kyl C1- C6- und
1n®r6gg§qecr %geyscsggap%ﬁ ro;gi ‘éﬁaﬁ’l’?ﬁtﬁ&r blaig?ﬂ%g@ég@k}g% @a‘uon such as those
sel&ge}tﬁgl)rf%tg? ;{P&{{f)y J:oglgis]‘glff%?l? g?(ah %ﬁ %/?dmmc gi;@%‘ﬁﬁfl %r’hthmm) alkaline
edt&luhétalls;(t %, caltiminogemlgnesitmBropowith'an Qrgamapnmat}h)%bqondary or tertiary
rcapt,o, nitr

Y5 B /i S ErAGBRO o ety Hincrhfinind | imethytamine,

etﬁﬂﬁﬁﬁleamcﬁetﬁﬁhﬁﬁlem tEORPlLaAYES" MEfpRbEnd O 9AE-D- rucamme N,N’-
compl exes of the bel ow specified conpounds of Formnul a

blé(lp)lenmaﬂnyl)els%fhawbmn@al t gromeghageiae, bethasglamingt  dicthanolamine,
etﬂelertlercfla{:ntlﬁd ! othb ﬁ(ﬂg AY 90ncasa| tfc’e];1 {nnEdl eYaz{neeaa(l:r}cf 816 like are
oY “¢ ﬁﬁs 'OF & Iflf 'ty Bp e 8P I'norgani c

ccﬁ@éhqﬂat‘éd) 6bing Svithydlihext 6 ofa s henat mamdm carbonate of a
nmetal cation such as those s selected in the g

Absgneqmapriseg B¢ @tk ayhichere fermeds dogmto r?@tdaééqhﬂﬁ’il oﬁaﬁs formed with
in n_gaﬁ cue[ad}% @l gk%IyHH)%Rloﬁgratcm ﬁ‘lﬁhr%'b?onﬁl% adid, %ﬁff&t‘léjg&arphosphorlc acid,

nitrér hdidr yhd thk Kike),aaxi well ai\mlmefmledi SVId’EDIIngEld afcrdsmuch as acetic acid,

t hyl am ne, di net hyl am tripmethyla
’gaflﬁyplén%aﬁtéﬂc ariét WF‘&H% %écp npglicgeKly ﬁa?yﬁrﬁewfﬁﬁ%ﬂs [pidgascorbic acid,
béﬂ'zM% Q’l@l PoA A&d, b‘all}ﬁow tﬁcﬁﬂ pﬂ%ﬂ of a,nx)lbgr%lurt]aemw acid, naphthalene

2- et hanedi am ne, "tronet ham n
SLdiﬂoetchm@I anthaeg sul@orat lyide neptitbatemvedisulfonic acid, and poly-galacturonic

N- et h rph n ocai ne eridi er azi.ne
sty okl et R baip patindiBHT it Pl S itfe
of the instant invention. Al so conprised are salts
which are fornmed fromto acid addition salts forned
“Rhafmacepﬁ@l]gaqqﬁ@e ai@tiﬂzgiv(eé rgfershgg)dzmyccmtmqmd dkdtcdupon administration to
[.Qhr n1c ag

ul f
thex?m ient, 8ap ble dOfi Rrov cfj %§1re<:cf ly o F’nllane A élilei %‘%}Vltly dlaplosed herein.

Thd tdﬂmO‘ngdamoﬂyaalsten&umbas'sSS peAtig wicH mdysboXahiceted to the active
acid, tartaric acid, succinic acid, malic acid,
formyad theedryg Vép endgpenqus g@;p)@nesacgémt@?(glsglc Said prodrug is comprised of the

active drug compound itself and a chemical masking group. For example, a chemical
masking group for alcohol derivatives could be selected from carboxylic acid ester (e.g.

acetate, lysine ester) or phosphoric acid esters (e.g. phosphoric acid monoester).

“Enantiomeric excess” (ee) refers to the products that are obtained by an asymmetric

synthesis, i.e. a synthesis involving non-racemic starting materials and/or reagents or a
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benzoi c acid, tannic acid, palnoic acid, alginic acid,
pol ygl utam c aci d, naphthal ene sulfonic acid, nethane
W@ 007046788 aci d, napht hal ene di sul fonic acid, aPdI/EP2006/067713
pol y-gal acturonic acid, as well as salts formed with
basi ¢ am no acids such as Lysine or Arginine. 20
"Pharmaceutically active derivative" refers to any
conpound that upon admi nistrafdon to the recipient,
is capable of providing directly or indirectly, t he
activity disclosed herein. The term"indirectly" also
sy@ﬁ@@h&pa@;@%ﬂm odr lea¥ ape cHantgselsstiveoitedr telerely tansurplus of one
erﬁﬁ{wbﬁé inft 5? 2 dM?‘ifea éb%u%’ﬁ%%@ﬁ’s%ﬂaﬂg&s enzymes or
net a I'sm a| prodrug I's conprised of the active
drug compound itself and a chem cal masking group. For
exanpl.e, a chem cal 2 naskjn qQup. for. al cohol
AReiFERPY ¥ é%lm PSpeckhireing sdn FI%C[?FH% melyds pny wolggylg defined as such
inGft ‘ﬁfere(t?reg com P exhh l'e Ny &8558 ToF 1PN RRABARANih Gh@Ghe section
esters hosphori c Cld noest er)
“Bdﬁhgnumdmﬁtheclnemmﬁé 'In(j@eficutaef HNG-of d)FNhBearp,’r IRNH;taSe trighided in the
are obtained by an asymmetric synthesis,

abgyp defaytien. { iy thegprefemed %&\b%ﬁcerdgtgdpﬂberrgewat I@Vﬁ:rﬁllog IFN- suitable
maagg(éra ancg g@glgﬁl% i)re%én@}n\%gugr? 9{&%%&2%161? g%algtg%oo / agg%?e%ﬁ%) (Serono),
Asdep® (Hiegapyr Betﬁfﬁf@i@lsscxhérmg)e enanti onmer in the
order of at Ieast about 52%ee is yielded. An
"interferon” or "IFN', as used herein, is intended to
Tlilep ‘feerld n?e%ro%%e?z? de?\I 9&% '(J’llelq:l\fJI "SUg I'hsec? He]r%n]i hﬁ 1n ¢ R%d to include
{erature, conpri'sing tor exanple any types o E
ﬁHSfBBIaBtQﬁQdfetd’m inhartiduti & f $@biah @Rigin, B@oktgmedrb@ 1§lﬂatidilefrom biological
vention". In particular, IFN-a, IFN-(3 and IFN-y are
ﬂwﬁ% PraReebtpincqd Ry D%d@@%@narﬁ .t%qhamueq f—rRm( myokagyelifgor eukaryotic host
c t r i
ce:?lé,'\és‘(sgfeggais 1%%%29& ?L%féglg%gr gltglé‘lgve\% 9%% sé aﬂ%ﬂ%gg %?H‘ -active fragments.
Prieferany i IBN-bega santweedai talnhean av@inktaim ng Ir&e@eroa:beﬂﬁelkal f(r)
(Serono), Avonex(r) (Biogen) or Betaferon(r)
(Schering) 10 The term"interferon-beta (I FN-beta or
El's(lﬁable iR 3c AR ER DS e dﬂrésehﬂqﬁl%%ﬁﬂ fécbohﬂﬁ:éré’igl‘?y available e.g. as
roblast interteron in particular of human origin,
Rebaf@ S abne@d Avpnexsl(Biogom) éﬂBﬁﬁf@t@i@)@cﬁmﬂmg)f | THedse @f i@srferons of

obtalned by DNA.reconbi napt tegc ues from
g i5 TSP, 1 B st ih i rgsentuvetion. Tlae fepryg interferon,

asSREd Rerefnt NChlcAn&d tode%% Pﬁish 8%y, RNIbANT RerivANRs 09&°r1a%&d analogs and
active fragments. eferably, IFN-beta is i ntended

mm@eﬁeamwn®¢mmbﬁhant Interferon beta-la. IFN-(3
suitable in accordance with the present invention is
commercially available e.g. as Rebif(r) (Serono),

R éW 80 €¥dombirin® GRIBIfedh-(Fefsafher Rkl he&&@ﬁﬁéﬂt nig) Inte?t*e@oriJ%l@erapy for
of interferons of human origin is also preferred in

maltiphr delaweisw(MB) ahé nepresants ai sigeifichinadvihee tiertrpatment. Rebif® is

in![e%e?(gr}c ?lrFRBlbeta 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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20 as used herein, is intended to enconpass salts,
functional derivatives, variants, analogs and active

w0 e@gnes1ss t hereof. Rebif(r) (reconbi nant PCT/EP2006/067713
interferon-(3) is the |atest developnent in interferon
therapy for multiple sclerosis (MS) and represents a
significant advance in treatnent. Rebif(r) is 25
interferon (IFN)-beta |a, produced from manmal i an cel
lines. It was established that interferon beta-Ila
gi ven subcutaneously three tinmes per week is

Tlest dasergcofolr&N-P an theelrqaraent ioé melapsofe-Ralitingi M§ -areorilingi taghe invention

cl er RRNB) Interferon beta-la can have
f?eﬁ%gﬁvﬁsgﬂm 3€@ﬁ3 4t he I ong-term course of MBS by
reduci ng nunber and severity of relapses and reducing
the burden of the disease and di sease activity as
Innazasdaed: With MR pre\dt 206171 @Y 88 BTV /ER200BMABI/IFNZB1H froduced in
The dosing of IFN-(3 in the treatnment

of
Ey ephpsomgCreativ @Yaﬁ@blﬁ/@@@& Jreairagerask thrdaserapéht it gapy preferably be
3
Cﬁlﬁ Bies[ltggdséé{%t él!l?aﬁlveéﬁ e%ry V\E&L—nﬁ a %?91 dog%e%%%g&g[a({f%%o% %BO ug or 8
Mllﬁl‘sbéiﬂl*zﬂlprp g—rdlln s E. Coli, commerci aIIy
avai | abl e er the trademark Betaseron(r% g
Inwéo@ﬂmﬂ \yltlbéhe rrdsenhinyeetiad vgls BN sreeus 19aré\IENy la, produced in

ﬁhn a@a% %{V@ryp 86?1? g?H@f cezlalbﬁ uctgglg%err(glgﬁ% é'wali)’e&)g gﬂcger tﬁe trademark

A%rﬁ:&@ﬁﬁt ﬂnﬁy PRifE1aBly W@Tﬁfn@inisf:e%d ﬁtﬂa@ﬁ@@ﬁlaﬂ?%eé El\lve(eﬁ]a@aa dosage of
produced Chi nése Hanster Ovary cells (CHO cells),

atoohofed(pigab I39 Lavaiol Ml ¢o GueddiU pbeparsamdenmar k10
Avonex(r), it may preferably be adm nistered
intra-muscularly once a week at a dosage of about of
n3RYotdnE3wRE i pr@ls'] llfnxeﬁ‘u@h QVIMIquP\?{S B&; lﬂﬁant I115‘N Bla produced in
accordance with e present’ i nvention,
Chiecentamatet COvaly (:a]ls éCH@r@diSI); eﬂmrmerc@'hy m&&dﬂbﬂ-ﬁn’sde&rthe trademark
Ovary. cells conmerci al |y avail abl e unde
%bng@w A rRIP rabbsbq:eé@mne%&)red SEo-prfgnggugly ﬁ LeB | Limgser week (TIW) at a

o S VT e ey 15712 Mo per

person. Conpounds accordlng to the present invention
al so conprise pharmaceutically acceptable salts
Compowys acenrding tp éleae presgraeatipe alsprorpeish Phymacaicaldy acceptable

sa%gtthg%ﬂf oﬁr@féln%d( %@euﬁgélgrt aé(%g@lgfg g%l%ﬂ ﬁglllé ¥ ohﬁﬁlgeé) are acid

p arnaceutl acce acl
adaytibmocdaltor faamed h yxduho hamabeuticlilyf atepabldi sidsf dtke, hydrochloride,

BRSPS Sl SRR SRRt FEFL AL 2SRE L, oo,

sucBinhfeat ﬁmagelté‘ CORALR., MTRINANRHHIE ORABe, gluconate, methanesulfonate,
benzenesul f onat e, and para-tol uenesul fonate salts.

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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25 I't has been found that conpounds of the present
i nvention are nodul ators of the matrix
WwWOoreaoalo8Igs ot ei nases, including MWP-12. When t hECTEP2006(067713
net al | oprotei nase enzyne is inhibited by the
conmpounds of the present invention, the inhibited
MWP(s) is (are) unable to exert its enzymatic,
bi ol ogi cal and/or pharnacol ogjcal effects. WO
2007/ 048788 PCT/ EP2006/ 067713 20 It has now been
found that conpounds of the present invention are
It heg lost ee ffundpibat eqraparindy o rthe gprrsentorvertionage, maghgators of the
resent invention are therefore
m%ggygrﬁﬂéU?£0%fre§tnent and s prevention of
aut oi nmune di sorders and/or inflamuatory di seases,
car di ovascul ar  di seases, neurodeggT rativ dlseases

Tl cgrourdsn ebrtha iIeseal iIBYRAHEY , I eIBTeHotE obsPii Wedlidicatment and
Ig%rﬁ‘l%ﬁ | %utoﬂhﬁ'tﬁﬁ‘é Qﬁ?rd@tsl DD S BT SE E&%%F&dlovascular diseases,
dlseases pre-term | abor, endonetriosis and brosi s.
ndumctegaleemtb@cﬂtmsﬁs strdie, camelnandomalpgrmmcyjessmrdry discases, metabolic

dtwas%ig%%&%ﬁgematg%étf%e%esQ%%ﬁ%nﬁ%%?li dqznae\t%%% [%\*Iqupbrosis.
InR¥he cBbodREerdNfe R cAtich %r@dﬁ@@ﬂ@%ﬁbé/s o‘fqio%ﬁﬁcﬁ)f romH,
hal ogen, optionally substituted G -C6

optionally substituted CZOCBga# n%k, optlonally
substituted C2-C6 a) kynyR, op?go al substi t ut ed
al koxy, including neths Qp\pna _sbhsti tuted
aryl, optionally subs h@teroﬁ?yl optionally
substituted C3-C8 g 5Pt i on substituted
het erocycl oal kyl, is opgki ohal Ry substltuted sul fonyl ,
optionally substituted af nd sul fonyl, optionally
substituted sulfonyl am no, ?ftlonally substituted
am nocar bonyl, optionally substituted acylam no,

Wﬁ@kﬁ@nally substituted anino and optionally
substituted hydroxy, R10

Rj, rBdeBembet p&g 1§@¢P§B@f§1@1}’fsﬁlﬁﬁﬁeﬂl frO@pH Bﬁlagtry %H@@qltytsyb%uted Ci-Cs

algll, S@tlonally substituted C,-C¢ alkenyl, optionally substituted C,-C¢ alkynyl, optionally

substituted alkoxy, including methoxy, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted Cs-Cs cycloalkyl, optionally substituted heterocycloalkyl,
optionally substituted sulfonyl, optionally substituted amino sulfonyl, optionally substituted
sulfonyl amino, optionally substituted aminocarbonyl, optionally substituted acylamino,
optionally substituted amino and optionally substituted hydroxy;

R3, R® R7, R®, R” and R' are independently selected from H, optionally substituted C;-Ce
alkyl, optionally substituted C,-C¢ alkenyl, optionally substituted C,-C¢ alkynyl, optionally
substituted Cs-Cg cycloalkyl, optionally substituted heterocycloalkyl, optionally substituted
aryl and optionally substituted heteroaryl;

R'" and R' are independently selected from H, optionally substituted C;-Cg alkyl,
optionally substituted C,-Cq alkenyl, optionally substituted C,-Cs alkynyl, optionally
substituted C3-Cg cycloalkyl, optionally substituted heterocycloalkyl, optionally substituted
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al kyl, optionally substituted C2-C6 al kenyl,

optionally substituted C2-C6 al kynyl, optionally 20
waamsnigret ed C3- C8 cycl oal kyl, optional |y subse¢T/EP®d6/067713

het er ocycl oal kyl, optionally substituted aryl and

optionally substituted heteroaryl; R' and R12 are

i ndependently selected fromH, optionally substi tuted

Cl-C6 al kyl, optionally subs}jituted C2-C6 al kenyl,

optionally substituted C2-C8 alkynyl optionally

substituted C3-C8 cIoaIkY tlonglly substi t ut ed
arpilegrk %g@@%@ﬁt@tltut%%hqt%ﬁw y>r£u aid Ryttakemsggether form an optionally

ROGUL1215 PETISFRPOPLARGLAS il dpd Apitpral
RFois mehantedpfrd)mnHJ bytiommlibsdubstithied G3€£8lkgY, C(bpmulnklw sastianed C,-Cq
optlonally substi tut ed gﬁtgﬁoc cl oal kyl ;

¥
alkenybe PREPTRHY nupsttBse Ber s PPYQIREY @fst@st% Ry cycloalkyl

a t n y
AT LA RO AR SR v ooy

substiO8 ddytdramay k pt R" @r &5 )|am:h& ? gaksru heeiheufoeoh an 0pt10nally substituted
al | ubsti t ut aryl and

Coft IRy Rt trtio Dt MRt BRERE GuRR: 20 208 g

Rm1§ ste%%’d fr@tﬁeHh%f)tl(ﬁ&'llﬁn aBs@RioNAL] sy bﬁl‘blddﬁigeﬁentyl optionally
| oal kyl or an optionally subst’i t ut ed

c
Subem@wdcf)Y/:Coalkal oMmalls syldtiveiee § - fGsortk vy Lopntiopaldy kybstituted Cs-

subs I tuted. cludln opt| Iy
CeubLipcanEdu S ol onBeoltiayy PR Ysubstied
hé@‘o@lc&iﬂk}}mylhclu@ﬁ@ @@ﬁbﬂlzﬂlys Wabdtithited edlo@l-anéo(@ 2,2-dimethyl-1,3-
cycl oal i ncl udi ng. cycl opropyl (e.g
dlggx@§1@|4 i/o(m;}opally) Iﬂlbgﬁgqe{iyargh b@tqop@,]tljédsubstltuted heteroaryl, including

Ig, ox ane ?ﬁéd(%IIGEY&EeC ]ﬂéﬁ}’?pi g‘l%}ﬁh)béglﬁ 5{ S‘ilﬁ%t{;?u?ted pyrimidinyl

(eant pmaidhmswbsbpttamhbyd smbymtutedppymhayll Ye.gubstidingtRel, 6-methoxy

py(rgit tmtgmy i Udﬁgt&ptgﬁ%'ylo Qﬁpéq altey f’{p’c hbed baosy substituted
pHh i @ C&J]XIIkyl %ﬁclﬂ as ?ﬁ%ﬁﬂ‘ gﬂhEJ 3 gl b r%l@\%ﬁ' %?igl iégtl%nally substituted

substi't ut ed yridin
hdsopyt CaiCa- afﬂqw dpticoptly emladtﬂuyect (b<si Ctyuloeﬁtyhﬂy-m@lk}(b@md optionally

| k |nclud nal ly. substit enyl Cl1- .
u%stkti()}edslﬁ&qjiocafg o&ﬂgﬁ@f Cg,t 1; P g0 W@%y’f E&sﬁ%te)d mo C?lOlll’l Ci-Ce
alRPtduenad b 08 tird Nl ﬁMJ2 @Y had R™ taken together
%gtlonallngﬁbs?lgﬁﬁggg CgﬂgﬁCIog§%pﬁ§ -C6 al kyl ©
foatﬁd E@lpt oivaplly  sebmbistpd uCe&SheCtYék@H%Vél oal klyl aptioggly  substituted
%%ﬂ hnqludlng optional ly substituted norpholin
% such as norpholin propyl (e.g.

11&zﬁﬁﬁ@@@h&ﬁﬁ&ﬁiﬁm@pﬁhdu or R13 and R14 taken toget her

20 forman optionally substituted C3-C8 cycl oal kyl or
asgwelbpg itoaeamefrial promarsy s ptigdverchyy Epran agypnantipnds, giastercomers,

R R S U
enantioners, diastereoners,

In a first preferred embodiment, the invention provides derivatives of Formula (I), wherein

R', R, R, R6, R, RS, R’, R, R'" and R" are hydrogen, R" and R" have the meanings

given below. In this preferred embodiment, the compounds are defined by the following

Formula (Ia)
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tautoners, racemate forns, as well as pharmaceutically
acceptable salts thereof. 25 In a first preferred

we@ndvomisTesit, the i nvention provides derivati veBCDEP2006/067713

Formula (1), wherein R, R4, Rs, R6, R7, R3, R9, R10,
R' and R12 are hydrogen, R13 and R14 have the neani ngs
given below. In this preferred enbodi nent, the
conmpounds are defined by the f,ollowing Formula (Ia)
WD 2007/ 048788 PCT/ EP2006/ 067713 22 O RL R14 2 \1 R
NASD N, OH 3 11=0 R n H (la) s m@grein: R2 and R3
are independently selected from -Rhydsogen, -

hal ogen, - linege or branched yl, optionally
substituted wt
fromthe group cons
or branched Cl-_g6-8
branched Cl1-C6 glkoxy,
substituted with one or nore substituents sel ected
fromthe group consisting of hal ogen, hydroxy, |inear
or branched Cl1-C6 al kyl, is Kgﬁhenyl-linear or
branched CI-C6 al kyl, said p

substituted with one or nore substituents sel ected
fromthe group consisting of hal ogen, hydroxy, |inear

porey stlist i tent s OO0 sel ect ed
q ohoaKbgen, BWdroxy, |inear
M._phenoxy, - IFF@ar or

gnyl , optigpally

yl optionally

whereinbr anched Cl-C6 al kyl, - a three to six nenber

T TR R

nipfaRgen and sul fur; 20 R13 is selected fromH, Iinear
r branched C-C6 alkyl; Rl4 is selected from

halogen,

linear or branched C;-Cs alkyl, optionally substituted with one or more substituents
selected from the group consisting of halogen, hydroxy, linear or branched C;-
Cs alkoxy, phenoxy,

linear or branched C;-Cs alkoxy,

phenyl, optionally substituted with one or more substituents selected from the group
consisting of halogen, hydroxy, linear or branched C;-Cg alkyl,

phenyl-linear or branched C;-Cs alkyl, said phenyl optionally substituted with one or
more substituents selected from the group consisting of halogen, hydroxy, linear or
branched C;-Cq alkyl,

a three to six member heterocyclic group having at least a heteroatom selected from the

group consisting of oxygen, nitrogen and sulfur;

R" is selected from H, linear or branched C;-C 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;-Cs cycloalkyl, optionally substituted with a carboxy or a linear or branched C;-C,4
alkoxycarbonyl group,
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- linear or branched C1-C8 al kyl, optionally
substituted with one or nore hal ogen atons and/ or
whyaro878gr oups, said Cl-C8 al kyl optionally cPC/EPI06IQH7713
one or nore unsaturated C-C bonds or containing one
or nore oxygen or sulfur atonms in the alkyl chain, 25
- C3-C8 cycloalkyl, optionally substituted with a
carboxy or a linear or branchgd Cl-C4 al koxycar bonyl
gr oup, WO 2007/048788 PCT/ EP2006/ 067713 23 - phenyl,
Ehenyl-lrnear or branched CI-C6 al kyl, said C-C6
'am g1ylopt i onal |y contalnlng one oxygen atom - a
- P%é&é/?%%%&tjc grn % antlgﬁécﬁ rcgfcé’ iﬁ)(a k%%d % alief %ﬁﬁgnddlly go%ammg one
2 o2y ghinnmdhiy| - 1, 3- dloxolane thlophene
1-nmeth I-I-nDrphollno rimdine,
- pyrhlearrﬁeych§aqrdle;§%rpmlqr@<yipﬂrwmaﬁr Pg}ec{ Gi9st theugronp wonsisting of: 1,3-
h or u di
o e 2y e LRI S R T Bino-yletnyl,
optynmikﬁhé,yp)&uhﬁd Istaui @drighint fbpmrbﬁzlﬂw sﬁbsﬂ@ﬁe(hlwkﬂll a hydroxy or C;-Cg

furane, tetra f ur ane;
kPéﬁyg:‘er uP>é¥y|‘f1d @ﬁwr@rwr Bragiehed Giofin el cBipgidiye.i aid piperidine

QG)n q:lg CAbkitiRar With b% @q @!’ A I; furane, tetrah drofurane 2-
oxyc rbonyl pyrrolidin-2-yl; tetrahydopyrane; y
amﬁraﬁydrotﬁakleﬁ -tlethet pgrrofidinenNac@Box38iccaced, dal-Ky Ilmearnorl h’xanched N-
an |nte ﬁ eIe ed2f qqu@gand 1l;: as well as its
gBOesY %ﬂyRX9? Ps2-YE( LIPS OBt i ve forns as
RENADR'OARES0 gﬂh@lsfo%%.mC§€ycl(§M0ner S, racenate
fornms, as meﬁ as pharnaceutical'ly acceptable salts
nwﬁ@ﬂe@gmﬁwkwwdfﬁmeﬂhed1preferred enbodlnent t he

asFézvel??_.é so @‘é rclicag énreesr :n‘é g}gbgﬁﬁ eahctt r m'”ea% te(égﬂt}forn})e%ms 1astereomers,
taatdcheop tdcemald frras) s tielluk @Har&ialéam(:ally hewebtadiengltsreiereoxy .

20 In another further preferred enbodi nent, the

invention provides derivatives of Fornmula (1) wherein

In%oﬁf%ﬁtp opt : é)r(]igﬁerﬁntﬂ ﬁéreﬁ{u?b fet%gﬁfé gr%ttﬂv& éiﬁl’ ogﬁ‘rtu?ad(l) wherein

st
Rheﬁ%cméyandrm mrwmﬁqrenner&fyesdimiec’eﬁbmﬂHrmmtt thtdmelly substltuted alkoxy,
ventlo rovides derivatives of Formula (1) wherein
m?@' OX¥R7, R8, R9 and R10 are H. In another
preferred enbodi ment, the invention provides
derivatives of Formila (1) wherein
In another further preferred embodiment, the invention provides derivatives of Formula (I)

wherein R' and R* are H; R” and R’ are independently selected from H and optionally

substituted alkoxy, including methoxy.

In another preferred embodiment, the invention provides derivatives of Formula (I) wherein

R3 R% R’ R® R’ and R" are H.

In another preferred embodiment, the invention provides derivatives of Formula (I) wherein

R and R are H.
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R' and R12 are H. WD 2007/048788 PCT/ EP2006/ 067713 24

I n anot her preferred enbodi nent, the invention
w@e@viodsss deri vatives of Fornula (1) wherein RIBEP®O67713

I n anot her preferred enbodi ment, the invention

provi des derivatives of Formula (1) wherein s R R4,

R5, R6 R7, Rg RR Rl R11 R12 and R13 are H R2 and R4

are independently selected fy,omH and optionally

substituted al koxy, including nmethoxy; Rl4 and n are

as defined in the description. In another preferred )
Ingagthgr pishrrediamebadiyeins the invsnben preyidge derptiveeefl Igrmula (I) wherein
REQ§ﬁyla (1) wherein 10 R14 is selected from

optionally substituted Cl1-C6 al kyl; optionally

substituted C2-C6 al kenyl; optionally substituted

C2- al kynyl ; optionally substituted C3-C6 :
In&gleﬁgap rred epitodgnet he asation proxyicnderavadivgeeidarmyla (D wherein
RORYI @n@b |y’ geist Rtugedpar ylg ©8-(Brakkyhg RORE P88 dndently selected

substi'tuted hetéroaryl C1-C6 alkyl: optionally
fremtdd tand wpechally-Cbstoyiet aéioky) inCld@F Iabtlhyky;alhlé and n are as defined in
thogtio.nﬁlly substituted heterocycl oal kyl Cl-C6 al kyl .

159N PEARYt her preferred embodi nent, the invention

provi des derivatives of Forrmula (1) wherein Rl4 is

selected fromoptionally substituted aryl and _
Ingympothen pitellgrrash dahodinerd dthip srvenderr prioviden demstives of Formula (1) wherein
Ret STt TR elPibina R RE e G BB, opBSipiy, pbsiuted €
alRaBheptigiadl edubeiueabodiOgenkynylheplishaent dubstiifcdvCdes cycloalkyl;

derivatives of Fornula (1) wh [ nis 1

erein . 25 1n
opfienalhe pubstipred h@@foé}ﬁ%%ugﬁze aptionaly subsidwed ofyldriovi alxl; optionally

c 1 vaty f ~Fpr . ' n
SR HAE S BT CERL TG plBhal " B B EPRTRIBIRECo iyt and
oppioabiky subdtiendiddiaredyicloatidyd G +Qeiityilon provi des
derivatives of Fornmula (la) wherein RI3 is H 30 WO
2007/ 048788 PCT/ EP2006/ 067713 25 In another preferred

neBad} glpe%rredtéﬂ@oddﬂﬂ@rﬁ,t {h@ T RO ﬂl%%ic@? BLYALVYEST Brmula '_gl) wherein
Formula (la) wherein RI3 is H R2 Is selected from
R4 nsisedddtaidyomRpioraily substiteted srydefid npicbriaHy shisstifuitedsheteroaryl.

In another preferred embodiment, the invention provides derivatives of Formula (I) wherein

nis 0.

In another preferred embodiment, the invention provides derivatives of Formula (I) wherein

nis 1.

In another preferred embodiment, the invention provides derivatives of Formula (Ia)

wherein R*and R” are independently selected from H and alkoxy.

In another preferred embodiment, the invention provides derivatives of Formula (Ia)

wherein R" is H.
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preferred enbodinent. s In another preferred
enbodi nent, the invention provides derivatives of
wo-omssasg | a) wherein Rl4 is sel ected from phRCy/EPRNE067713
a heterocyclic or heterocycl oal kyl group sel ected
fromthe group consisting of. 1,3-dioxol ane,
2, 2-di et hyl -1, 3-di oxol ane, thiophene, 1-
nethyl-l-nnrphollno 4-yl et hyl,; pyrimdine, pyridine,
said pyridine optionally substltuted wi th a hydroxy
or Cl-C6 al koxy group; ﬁfldlnyl-llnear or branched
Incpoathera prejdrredp embedigiche, € wng%ut@nppr@meau%@V@%‘f%ﬁ%fpgﬁmla (1a)
th Bul 1ﬁ e
Eééi?l?la LIIirM al%'éelggkg&“ﬁ tn?%%%i ¥< dn 2%{/1 r1]1 re s defined in the first
Inp&mmdbnﬁbdﬁnakcarboxyl|c aC|d Cl-4 I|near or
branched N alkoxycarbonylpyrrolidin-2-y|;
tetrahydopyrane In anot her preferred enbodi nent, the
Qf{&ﬁ'ér Bf%fé?féav bﬁﬁ?dlﬁfsﬁf V@L i 1\‘1@&1‘[@}1 E QR 1k ade(u'v@t)ves 1§f Formula (Ia)
wher el n i's selected fromH ear or branch
whHrerﬁ6R1a4I1ky¢le<aerﬁ frieidpliegyl atrrdeahetorocwlmwmhwro@?ﬂ(@kyl group selected

fr(g]{ng%g %‘rﬁg]} B:r%gﬁl l&ﬁ,/go)(ey E:B é{ll?ﬁo‘fgnegglt,%d %@g la_{ra ﬂ%le oguophene 1-

meRl1- PR rhNolGRM- ey IpRfidRie, FPF&inkNSAd ‘1657@@[1%@ 0? tibnally substituted

bonds or cont ai ni ng one or nore oxydgen or sul
with @ dig diopy toh éhéial@};koxar@@up, p2odingl- bresr hebrap¢@ﬁ&1r@dalkyl piperidine,

af_drb H%Sﬁl@l?l? }og 10na és% atﬁggvl \S{elél?leét géi kly?tfluli\fa}%g’,l te{ra gdrofurane 2-
teﬂﬁh}bil’rdﬂf‘dﬂleliy@ﬂn@p;’:iﬂr&ﬂydm@l’ld-cﬁfbéxylﬁc @3dCR oy ﬂlﬁadrkw branched N-
optlonally substituted with a carboxy or a |inear or

alkeisarpenyloyraladinZryx (ptahysioRyrangr oup. = I n anot her
preferred enbodi nent, the invention provides
derivatives of Fornula (la) 25 wherein R13 is selected
Inf pmathéd, pieiferemlr embodinent higd 1@ierﬁﬁ)nabﬂoyidear‘ctérﬁit4veis80f Formula (Ia)

henyl ;;or heny | i near or br C kyl .. said
@ﬁre@sRléw R ol TR A G ohe @q%ﬁR tit ffear gr branched
CAlQL @fl@ﬁ ?rrs%gstﬁ{?@@ %1[&9(%1'& »ortie hANEEE ht%ﬁls%l@%'r ﬂ?@roxy groups,

derivatives of Formula wher ei n 3 is select
said 6m, alkylmpdiondly beramoingdbn€lorGeom knshtuaatel Rid hosda or containing
eterocycllc or 30thetert ¥&:g§§h% group sel ected
O B MYREX YUY SEUWsa R Hyhg ey chainyi o501 ane,
2, 2-di net hyl WO 2007/ 048788 PCT/ EP2006/ 067713 26
1, 3-di oxol ane, thiophene, _ _ o
Inj apathery prefferragr pmbpqhmnu ik einkigritionpprioviiceli deslvapyesi off Hermula (Ia)
aid ri i he ti u th hydr
chsl)errel&l R C%S S cét)exdyto (gél}lgggme%% ?rsb&idrhc?/'liea F,I %Cé! yé rang %{H%ﬁc(%g%g cycloalkyl,
oftibn &My alﬂsuiutedp\tximleﬁ catbogy osalitkap bp&fahdieﬂejlqm dleda/chiponyl group.
substituted with phenyl -G -C4 al kyl; furane,
tetrahydrofurane; 2-tetrahydrofuran-2-ylethyl,
p C I r
I %ﬁgdr;[fg% gfe&?re{%( g@%g&gﬁ% ;tlhgyl?l?% t10§ ﬁ%ﬁ%F dei€aivel" of Formula (Ia)
whetmnah Gh)m{e’cmaiefroﬂlrﬂ dmoih@rbriprchtd Cr €4 aﬁ«}fd)anﬂ Rent pheryé or phenyl-

l’lleré]l}‘/ (e)P‘E)rangLeH rCOIYé6 a kyldseau &atC% \ellﬁgil g;f)t10l§1(e)1fl}rfnél(l)r?[a1g11ng one oxygen atom.

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

heterocycloalkyl group selected from the group consisting of: 1,3-dioxolane, 2,2-dimethyl-
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wherein R13 and R14 taken together forma cycl opentyl

group. 10 In the above preferred enbodi nents: -
wh20009e8188 s preferably fluorine, chlorine or bPOIEP®)6/067713

| i near or branched Cl1-C8 al kyl, preferably a C7 al kyl,

nore preferably a C8 alkyl, optionally substituted

Wi th one or nore hal ogen atons and/ or hydroxy groups,

l'inear or branched C1-C6 al kpxy, phenoxy, said Cl-C8

al kyl optionally containing one or nore 15 unsat urated

C-C bonds or containing one or nore oxgqen or sul fur

y

1Latdénolans. tthiepheney | 1-a1edivir 1-merppelatad-alathyl ngwyryidings pyridine, said
p rﬁhﬁ g}g[%ﬂ(_r)l%%? lfgﬁliﬂt%(li gnt%e?{ II}IL?’P%% Pro g%yﬁl@%yémup, pyridinyl-linear or

bran¢het] I(S/ll-Chﬂpyl- $ipeniditey baid Zjnpbﬂdlm‘ﬁiﬂtn}bhall}esublsmtuted with phenyl C1-Cy4
droxyethyl; - linear or anched C6 al kox
aléyle¥ ﬁ%ﬁﬁ}rqhégwé%?ne &@H@Wro EM py%‘éﬁ&?lﬁf carboxyllc acid,
C 24 HiRORIok ¥raAHRIIN &b Sy 13ROI REn-FBA.& é&ﬁ% Frigt s
seEéCteg ??on1the gfbgc ]§700n3|§%| g %f al %5en
hydr oxy, linear or branched Cl1-C6 al kyl, is preferably

kR L SRR PR o om0

wheBHIR e uh@ /' Wakdh © g&h&rfonﬁar@cl%?&ﬁyu drognt s sel ected
fromthe group consisting of hal ogen, hydroxy, |inear

or branched Cl1-C6 al kyl, said Cl-C6 al kyl optionally
nt.ai nin tom is 25 preferably
R R IR P cbd ot O 1% 4 et hyl et hyl |

- m@h'l@m}éfﬁihﬁly |ﬂ.u0r1n@ chl'dihﬁe ot Broshi¥e;menber heter ocycl I c
oup havin at | east a het eroatom sel ected fromt
glrl@auporc Oraiched ka-Cof alkxly gupterably mofe riliafd moue fnzi@ferably a Cs alkyl,

olﬁ{%ﬁgﬁ] @%SYIE.?[ (}3 vﬂﬂho&&fél ﬁgﬁorezhﬁf)génnagﬂﬁland/jo’r ?hygfo%oérg‘ﬂfs linear or

ene- thio
branchetl hg¢{-Cl; aﬂmxphpheMy4saAHe®h¢lg allgy r(bpnonaldy rReomaining one or more

3-pyri yrid 2- met hox yri
u@afﬁw?fg&rﬁ s sich ﬁamuﬂg %%%ryrlgrﬁ. %@gw%éfw olegrpg8 the alkyl chain
is P&Ife%%ét%7%ﬁ§rl %gplrob?l nseé‘b}ﬁ 1, @byl seT-g%rﬁ%/dl, trifluoromethyl,

t'et rahydr of ur an étrahy rofuran
3.3 33tndhu01>optca1yh 2-1Neilhe]r -heptiayroRyyt.alr, bdnyétpylrheabfl Aihydgoxykthyl;

R SR S R

- Bledet opt dﬁ@ﬂy GabR@Yd valtP R B Iﬂ@@fs@bahhymwslba@@ Mtoph sthe group
met hoxycar bonyl cycl opr o- In a nost

cyclopr
cquSJéﬁ@ r@fg helesenli hedioxyt Hiacir é%ehtaﬂphﬂﬁlerﬁlr%m abeydv ilgleyeferably  4-
1 rnFIQlflln?hdr ngil(la) wherein R14 is

Yot e hQI(fyg Poxol ane, even nore preferably R13

- bBenyy-tin &g edt, bl‘é.h(tHeH Cof alyil,edaed phtny] RptiandlyRaubatitited with one or

mgr%t 2313% i;[ueﬁ‘tsr seeFl)gc?eSde r%;o?lg itil/ee g%g&? %grrl]sqstiinsé Elf %io[g(er? Eygrloxy, linear or
branched C;-C¢ alkyl, said C;-Cs 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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10 met hoxy- 3, 4-di hydr oi soqui nol i n-2(1H)-yl)

sul fonyl]-1-1(4S) -2, 2-di net hyl - 1, 3-di oxol an-4- vyl ]
we@edwyloys78N- hydr oxyf or mam de. Conpounds of the PCEEBRIW6/067713

invention include in particular those selected from

the followng group: 1s

N-{1-[ (3, 4-di hydroi soqui nolin-2(1H) -yl sul fonyl ) net hyl ]

- 3- phenyl propyl } - N-hydroxy formam de; N

{2 (3, 4- dlhydr0|squ|noI|n 2(1

‘ylsulfonyk& -[(4S) -2, 2-di net hyl -1, 3-di oxol an- 4-

rl@lp] -yl ﬁ;fpl}yl,_t W Qfgwlo}-wlaﬁ-rtg@ahyﬂrof{lran -2-ylethyl, 1,3-dioxolane, N-tert-

u
b@$£ﬁ%ﬂ%P§%2M g g&hqgki ?&&kﬁﬁygroxyfornanide 20
- N5{CL- e latiyt, o:mtionﬁl-lj Subktiditdy ehithi esoﬁm»bmp lor - BifchiH)or yraiched C-Cy
Lpnyl thyI] N-hydrﬁﬁé foqna [ | h level
yysa n}i gioHp dp I eEdhIneys q)pexgtyj_ cyclopropyl, methoxycarbonylcyclopro-

p;q+ylsulfonyl) 1-(2-thienyl)ethyl]
hydr oxyf or mam de; N {
1- [(1 3-di hydr o- 2Hi soi ndol - 2- yIsquonyI)nethyI] 3- phe

i w35 gt RV SPEB e BT Bt Wfﬁlﬂowgwdﬁ%ﬁmwdf g fggrmula (12

whé&8l REtRYH D-dnOvgr 033 Qo @@en nfdre Preferably R is hydrogen, still
1-[ (3, 4- di hydr oi soqui nol i n- 2|

mpfe- prosunflontd pdRayarp- @ethemyA rpresenyHiblci eprapapind is N-{2-[(6,7-di-
dr oxyi
mffi8Y: %}4 %N@ﬁwé&?g ¥R g{‘l'ﬁc}l Dk spny- 143 ﬁln}lejthyll 1,3-dioxolan-4-

yﬂmmywnﬂﬁymwﬁymhﬁ&hyk] N-hydroxy fornmam de;
2007/ 048788 PCT/ EP2006/ 067713 28
N-[ 2- (3, 4-di hydr oi soqui nolin-2(1

C@P%@ﬁg 8]‘5 %'é %ngl ﬁﬁtginﬂin }%%: i O;g@%%]ug# tﬁ%ﬁ%{s%ﬁ%ted from the following

gioip:yl sul fonyl ) - 1- pyrldln 3-yl et hyl ] - N hydr oxy

f ar i de,. hydrochl o
NN T Bioroocktonismar BNl s edacdratony Wrcm Uieetprdyorsy
R§M5&Qﬂ%l]nethyl} 3- phenyl propyl)-N hydroxyformam de;
4- di hydr oi soqui nolin-2(1
NH)z'@L‘bdﬂﬂlﬁ’m!sloﬂumomﬁ'zfﬂé{)FwWMDdh [(48)-3.2)dtmkthly]-1 R-dioxolan-4-

r or mam de; )

w?%%ﬁ?é¥gyépﬁg% %9Q% 4- di hydr oi soqui nol i n-2(1
NH)1=[3 )1ﬁiﬂﬂl}fc@&}!édm&lﬁ(ﬂ$ﬂ%%ls%ifghﬂﬁhaﬁ§ljHex§t} -Nihydroxyformamide;

di oxol an-4 X let X N- hydr oxyf or mam de;
N-[1-cyclopropyl-2-(3,4-di r01s0qu1n011n (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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N {

1-cycl opentyl -2-[ (6, 7-di net hoxy- 3, 4- di hydr oi soqui nol i n
WO 2¢01/048788/1 ) sul fonyl ] ethyl} -N  hydroxyf or manPCEEPI06/067713

{2- (1, 3-di hydro- 2H i soi ndol - 2-yl sul fonyl )-1-[ (4S) -2, 2-

di met hyl - 1, 3-di oxol an-4- yl] ethyl}

- N- hydr oxyformam de; is

N-(I-{[(6, 7-di met hoxy- 3, 4- di hydr oi soqui nolin-2(1H)-yl)

sul fonyl ] met hyl } - 2- et hyl butyl’)- N hydr oxyf or mam de;

N1
N12{( 4sjibgdroisequiaely 21 1) g mllorwl)-d rpyaidjn-p=yietpylgN-Bysppepy

4,.di hydroi soqui nol in-2(1 H)- yl)sul fonyl]ethyl}
folnﬁiglﬁygf oxyformam de; N

N{[Z-(B,(47d1h§7rlr0rs0qtﬁnéllﬂﬂ2(rl}'ﬂ{ydmﬁfoqwll)ﬂqbyrm-uﬁ(i-ZIylethyl]-N-hydroxy
tffSl“CLI ¥I] 15(48) 2,2-dinmethyl-1,3- 20

fo&‘i“%‘% ‘9‘} PR4SHY - N- hydr oxyfor mami de; N-(I - {

N||;_(‘§1 %% ﬁhﬂi?ét Roxy3 3. dﬂlﬂkély&fuﬁi&ﬁqz{hﬁ? LD Rilfdnd 1 jmethyl} -3-phenyl

)’su fonyl’] et h
prdpyte-iNahy prooppimaiday dr oxyf or mami de; N

N A i S RSP AR a2t

h &g%ﬂﬁa%ﬂ@m de; 25 N-
chl oro- 3, 4-di hydr oi soqui nol i n-2 '1? -ylgsul
-[(4S)-2

Nf {@nM ]7 dlmeélQRy -3dedihpdrpisoatinelim2(12Dyljsubomy- ,2-dimethyl-1,3-

d1%3c01%1¥ )gi(dl}}’?{;ﬁgﬂ]‘?dﬂxyﬂlﬁn%’gé ’soqui nolin-2(1

NH)I= wc)cﬁauhtfyms{td 7-1;ln{1<£tH(BQy 8 etmw&@@c{uﬂmm 2@Hydy))setdnyl kthyl} -N-
- N- hydr oxyf ormam de; N-((lI S,2S)-1-
thG@iﬁO@ﬁlW $roxy- 3, 4- di hydr oi soqui nol | n-2(1

N M hasiohon. 092 et g

yIREAYIERRBOEOOG6hhANIdR9 N- (1 - cycl opentyl 2- {

f hy di hyd lin-
N ey SRy LI Cisag ity B o it gl T2 ethy Tbuty)-N-

h>[ &Jfbﬁh@inﬁ g, 3-di hydr o- 2H-| soi ndoI 2-yl ) sul fonyl ] net hy
, 3-di net hyl butyl )-N- hydroxyfor man de; 5

NNIHM@S)e&wMthS) 34 114<§>(om}41y6t2 By stroé - ee-Qihy HioisDafndlin-2(1H)-

- di hydroi soqui nol i n-2(|
g TR G b B de: M- (1
N: {[%([‘&ﬁ):hl%re"—?) deIE}diMisoqdm&nﬂQ@ml ﬁuﬁoﬂshi 1%{4&) -2,2-dimethyl-1.3-
trlfluoronetxc%/ 4- di hydroi soqui nol i n-2(
lei)mlyIIl TrotlethohyNrh hwfynwyl@,r oxyf ormam de; N {(1
flu I Os dr o- ulf onyl ]
N_%i_{ﬁéz R?ln%etliloxgh Y%j rdg}ygig%{% OqyIng in- i(?ﬁ Hsulfonyﬁn‘)el?h ll 95
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-((15,25)-1-{[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl|methyl }-2,3-
dihydroxypropyl)-N-hydroxyformamide;
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10 yl] ethyl} -N-hydroxyformam de; N-[2,2-dinethyl- |
-({ [6-(trifluoronethyl)-3,4-di hydroi soqui nolin-2(1

wodreo7pkg7801 f onyl } met hyl ) hept - 4-yn- | PCT/EP2006/067713

-yl']-N-hydroxyformam de; N-[2,2-di net hyl -3-phenyl - |
-({ [6-(trifluoronethyl)-3,4-di hydroi soquinolin-2(1
H) - yl]sul fonyl } et hyl) propyl]-N hydroxyformam de; is
N- hydr oxy- N ((I R) - 1- [(2R) tetyahydrofuran-2-yl]-2-{[7-
(trlfluoronethyl) 3, 4- dlhydr0|squ|noI|n 2(1

%ngml&eHH)ﬂwmmde N- hydr o h

N[((1'7°-Y 2] (taﬂwg/r@fl@ﬂw@qi»M@hl}fdﬁowwmolm -2(1 )-yl]sulfonyl}ethyl)
- t hyl

Nf‘%’é‘{‘%’%’ﬁ%ﬁﬁ%ﬁﬁ?g zl %pr opyl ] f or mami de; N- (|

N[((l 6, (5~ hiarbd 10¥-0th d b~ 2H Hyodin dil Loy psutfohylimahit } -3,3 -dimethylbutyl)-N-
yI)squonyI]nethyI} - 2- ethylbutyl) N 20
ARG de: N ( 2- et hyl -

Nhﬁy@rdx?roﬂ?r( @jll %21%)' fét'tIQH reﬁﬁﬁﬂy )ilg; oromethy 3 4-

onyI nmet hyl }~ butyl) orwam
diNyqrbiseqyinpl{rz2 Qi rpdls8lfdnyd} d*tlyyi)fonquldbnol | n-2(1

N@ ;ﬁl@ ;ﬁu%f 0 n%ﬂ&]lyg 92-:0')30121}1-2 - elt]-l}y & [9 L&ﬁ/tjh}o_r(l)\llﬁe‘[hyl) 3.,4-

d1h?cir8rs§?1hﬁd)hﬂ -2 () Sy1 {strrbhy1 HARATRE RYdrdxyForndthidydr oi soqui n

Nyi(] St Erijudrerd tngihy et 3H isokndey-arid ey omyHaiil 8R)-tetrahydrofuran-2-
th 3, 4-di hyd I 2(1
5 SR oy, &y ol soau nol -2
N D[BQLdlme{hyME({[Kfr dhﬂﬁd)r@ﬁﬁth@rlﬂ} ﬂinﬁh/}dllf&B(ifmmUhlﬂol(llH)-Z( 1
sulfoni;’%iﬁT % 2-met hyl prop
ylhuﬁyaylé)w%f}) wﬁ ?zldty:zlf@wécrra@ﬁpd;er/ EP2006/ 067713
NE[?,;l\hlgn%t@rlg Igl%ﬁ%él L{I r( 5}ﬂ5118r0lﬂ1?;[16 ((hilydrmsoqumolm -2(1H)-

yl[ti)xlfyhysmleﬂxyt)pfdpsrﬁtm-ylwrolwfoyﬂn)lmd\at hydr oxyf or mam de;

hydr
NSy s R P> S Te R By oty
mﬁ%ﬂﬁg%F&Hé@@gpgﬁpgﬁgﬁgndkﬁ?ﬁyg?g?gbqU|noI|n 2(1H)-yl)s
NehyfomyH Ykt {hyHhetBpBy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonylJmethyl } -3-

(S ot PSSO RIS, 4 i hyer of soqui nol fne2(1

N ={[86,3- aiéhfo@m!zt}aiﬁydms shBuhylid-2 KA QYR ATARRY UL ethyIbutyl)-N-
hydroxyformamide;
N-(2-ethyl-1-{[(6-isopropyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl |methyl } butyl)-N-
hydroxyformamide;

N-(1-{[(7-bromo-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl Jmethyl } -2-ethylbutyl)-N-
hydroxyformamide;

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)sulfonylJmethyl } -2-methylpropyl)-
N-hydroxyformamide;
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tert-butyl (2RS)-2-{(1

SR)-2-[(6, 7-di chl or o- 3, 4-di hydr oi soqui nolin-2(1H)-yl)s
wabeof7ossrBg -1 10 [fornyl (hydroxy) am no] et hyl PCT/EP2006/067713

}pyrrolidine-I-carboxylate N-hydroxy-N {(1

S)-2-[(6-isopropyl -3, 4-di hydr oi soqui nolin-2(1

H) -yl )sulfonyl]-1 -[(2R)- tetrahydrofuran-2-yl]ethyl}

formam de; tert-butyl (2RS)-§§

{(1RS) 2- [(6 7-dichloro-3,4 hydr0|squ|noI|n 2(1H) -y

)sul fonyl]-1- [fornyl (hydroxy)ani no] yl}
Nr{)?;ﬁrqume&}y,l]—é {[(7 PIORPBORNH hy;drp@oqumolm 2(1H) yl)sulfonyl]methyl}butyl)

Nh%@%%&é?ﬁ&ﬁié -[(2R)-tetrahydrofuran-2-yl]-2-{[6-(trif

, 4- di hydr oi soqui nol i n-2(|

NHi) - {§{ 7} sidrbedy-d}hyatdisdqufrotinedf H)Byl)si\l—lfolnyl—]m{ethyl}-3,3-dimethylbutyl)-N-
[(7-chl oro-3, 4-di hydroi soqui nolin-2(1
h¥@°§ﬂ9%%¥m€ﬁyl]nethyl} - 3- hydr oxypr opyl ) - N-

d €4
NK}I[{;@X’)’EQHBS(IS“S%' cgp%drénsoqum 1)1/n %gHg é)ljlulrf%n};l]nmetl(lyl} -3,3-

dibfethyllyl)-Nohydrpxyifo(rhardidox ymet hyl ) et hyl ]-N- 20

N G A Ta TR nbo R vt dseian i v -

wﬁ%%%§$§Hkﬁgﬂﬁh%ﬂﬂﬁh&hﬂmﬁg¥ﬁ%ﬁ¥%% N- hydr oxy- N-

f OX 2 {
(s RS S 2l bl SOl BN 2T 21 -y sul-fony -1

1A 0 PP E Wt A st n 1y 1) s 1 on

N}‘Hy]droky(lg {(8)yi- I(etlmﬁr&m}mr?, Mmry@poys‘oqmamael,H)bgvl)s{ulfonyl] 1-[(2R)-
benzyl pi_peri di n-4- [(7-fluoro-3, 4-di hydroi so
tet{@hl}f%@ﬁufﬁnz% 1l ]ﬁ}lyl}%%mlgf‘onyl ] et hyl}

teft('%y g[ gi‘%%f ﬁ?gﬂ@ez (%;75(}%1;1@% 3, Iélndélilydrg(_)iﬁ?ciuinolin-2(lH)-yl)sulfonyl]-1-
[fbﬁn}y{h)ydtdxfymhﬂafﬂiyh}}ply}rohc’:Bme{iOcarboxylate
A R A 8L
dllﬁgcﬁo 01%1 4 lﬁ&wﬁﬁﬁblﬁqgéi%?hhﬂa&ﬁl

fony | butyl)
Nk(yd{{@xglﬂmprﬁaﬂﬁddgfdrdiboq{lﬁ}olm -2(1 H) yl)sulfonyl]methyl} -3-hydroxypropyl)-N-
$§ ronD 4-dihydroisoquino|in-2(1
9%%“?1 iyl 1-1, 1-di methyl et hyl} - N-

N @'X—Hfdh[d’f@-@ Agihy&roisoquinolin-2(1H)-yl)sulfonyl]-1-(hydroxymethyl)ethyl]-N-
ﬂgqg (benzyloxy) { 9 tert- gthX) %9h;ﬁ¥0|s%qU|%g vk

hydrwﬂ@rmaym 9| ) sul f onyI ] et hyl }

N[e[ﬁ EH@) q4'3};112(% gf) (h§r Ag?lo gré)aslﬂqusﬁoin(l l%gﬁ?/yl?sdt)onyl'} m{ethyl) 2-
mbﬂlybﬂrélﬁiﬂ]-mmﬂkdmr’ﬁwhhd@t hyl') -
N-hydroxy-N-(1-{[(7-isopropoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl Jmethyl } -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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N- hydr oxyf ormam de; N-[2-(benzyl oxy)-1-({
[7-(trifluoronethyl)-3,4-di hydroi soquinolin-2(1 H- 10
\VQRWBMMﬁ&hyI}nEthyI)ethyI] N- hydr oxyf or mam de; PC¥/EP2006/067713
1-cycl opentyl -2-[(7-fluoro-3, 4-di hydroi soqui nolin-2(1

H) -yl )sulfonyl] ethyl} -N- hydroxyformam de;
N-[2-[(7-chl oro-3, 4-di hydroi soqui nolin-2(1
H) - yl') sul fonyl ] - 1- (phenoxynet hyyl ) et hyl ] - N-

[

hydroxyfornanlde 'g
-{[(7-chl oro-3, 4- d|h dr oi soqui nol i n- 2&@
Nr()llf{][WebrﬁWO}%wlwﬁw sqauynoNin-24 Y/ d kg mpHmcte! | - 3 methylbutyl)-N-

- ({
h%%&%f uoronethyl) 3, 4-di hydroi soquinolin-2(1 H)-
Ny{l2}[$mbfcmwB}4ndahmb)sb¢lphglhd 2 () ysdysayityd[- i rdighethy eyl } -N-
{2-[(7-brao - di hydroi soqui nolin-2(1
hW§° 9§%¥mg%yl] 1 cycl opentylethyl} -N 20
NQZgﬁwf&gwrﬁ erthb Q l 3,4- £11hydr01soqu12n(olm -2(1H)-

d|hy roi Soqurrnolin
yW@ﬂ})&uM;olr}yﬂh]mé%yﬂr}onyMamdmt hyl propyl ) -
N BT 0 rciripaisage gl U RO B pry ety ethy -

h%ﬁ%i %Hhﬁﬁﬂ&i] 1- (t et r ahydr o- ZFprran 4-
thmmfowmmde

Ne[ﬁf(bﬁzy{ozwp (lf{{W @Iil ramgihyB; MMIHW&@@@@@WQ&H)T 2( 1H)

t hyl
IR B B Ro RO opentvl -2- 1
71 c(yaidphn§nyl[iz7 Budrodd, thyai G auinoahiont 2y ﬂzl)sulfonyl]ethyl}-N-
£§ sul onyI} ethyl) N- hydroxyformam de; N {

@V’W@ﬁ@ﬁ ¥l -2-[ (7- phenyl - 3, 4-di hydr oi soqui nolin-2(1

IR B A R P @%%%%WDW-N-
r&q@&mmanquphenyl) 3 4 dlhydr0|squ|noI|n 2(1 H)-
N{(é @J 5‘3”%.%%%%}39 1%0%1 %Y%%g%ﬂ% hnﬁthz jgyclopentyl)-N-

hﬁ)row&ﬁ&&nfug@yl] 1- [fornryl(hydroxy)am noj ethyl }
cycl’opr opanecar boxylic acid s

NP{IQ{Zldlngediy(b-p F(@ [y (tridugron@thyil a3 didoky2lkbis@piimdiot 2(2HY sul f on
B SR PR AR D EBiicho 1 -2 1

NHR= [V bsdthd-3mydihydrotsedehORi-0Q¥) 8t R¥ifdnyl M -cyclopentylethyl} -N-
hydroxyformamide;

N-(1-{[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonylmethyl }-2,2-dimethylpropyl)-
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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hydr oxyf ormam de; N- (I -cycl opropyl-2- {

[6-(trifluoronethyl)-3, dlhydroisoquinolin-Z(l
woreoylo}ssed f onyl } et hyl ) - N hydroxyfor mam de; 1BCT/EP2006/067713

N- (I -cycl opropyl -2-{[7-(4-fluorophenyl) -3, 4-di hydroi so

qui nolin-2(1H) -yl ]sul fonyl}ethyl)- N-hydroxyformam de;

N (I { [(7- chloro34d|hydroisoquinolin-2(1

H) - yI)squonyI]rrethyI} -4, 4, 4strifluorobutyl)-

N- hydr oxyf or mam de; N {

1- cyclopent 7-di chl oro- 3, 4- di hydr oi soqui nol i n-
N €yrlppgityls {E7o€%7hqdr@>s>rp)bmr}lyl) -Re- ¢1by<if9t§p@%9¢1§rﬁaﬁ )de; N

o Sucl:f%Yl(})eﬂel%]t) N h)édrf?)?fopg%nﬁlr oboxy 3, 4- di hydr oi soqui nol i n-
el amenty L. 20 L 1y dh redcl -4 di nydr of Soqui nol
[fwﬁéwgoxw%/@a@]ﬁ%wﬁh Ve Hw}mecraﬁ@ow%fr WY f gr mani dg 20

. I
N-y:l %ngsg)gfd#)gPQ i Xtch?w({rf 211 sHﬁ’%\QI’ é—y%uﬁbwn‘?&@'l]zﬁ' - hyRRoRFH mamide;

r oxyf or ma
N1{2ely ticbloend y’rl-dmyc[r()Seqlampirrew H)-gz)ll)&.ukﬂbrb&b t mydopmpyll@thyh}—ﬁ-

h}%ﬂf%@ fonyl] ethyl} -N hydroxyformanide; N (I

N%)Y c(y&lbpfdp?pzqwtthmhbm%ﬁh )%}4 c‘&@ﬁéulﬁ@énrﬂz@m yl]sulfonyl}ethyl)

onyI } ethyl) oxyf or mam de;

N- Wmmﬁrwml @-
A;_ &Fl]olg fqlpglo 3Tft($¥lﬁg)ﬁ0})he%ﬁj%? %ddi %Tf?ogfnrb(ﬁ{}%/l]sulfonyl}ethyl)

pydle; 2- [ (6, 7- di et hoxy- 3 4 di hydr oi soqw nolin

-yl )sul fonyl] ethyl} -N hydroxyformam d WO
Nz(éo{Wthécrrss? bt OYFAH)-gh oy ety -4 4-trifluorobuty )

2-[(6-isopropyl -3, 4-di hydr oi soqui nolin-2
N]}T‘a‘v—ﬁg&y%sg?{édnyl ]ethyl} -N hydroxyformam de; N (1- {
N {1 7eychdpontyi-3;[ &, tHdivhithroi3sb diliy ol soquid b in-2( 1 H)-yl)sulfonyl]ethyl } -N-

-yl )sul fonyl ] methyl} -3-pyridin-3-ylpropyl) -
hyrerpid ?W@?mm de. 5 In another enbodi ment of the

N'é{gcfgﬂgpgﬁtyl -AIE7-RoAEpIRA3 3W i RRBRID AR AR DM &l IyYRSI fonylJethyl}-N-
hydroxyformam1de
N-{1-cyclopentyl-2-[(7-pyridin-4-yl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]ethyl } -N-
hydroxyformamide;
N-{1-cyclopentyl-2-[(5-fluoro-1,3-dihydro-2H-isoindol-2-yl)sulfonyl]ethyl } -N-
hydroxyformamide;
N-{1-cyclopentyl-2-[(6-isopropyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]ethyl } -N-
hydroxyformamide;
N-(1-cyclopentyl-2-{[7-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-yl]sulfonyl } ethyl)-
N-hydroxyformamide;
N-(1-cyclopropyl-2-{[7-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-yl]sulfonyl } ethyl)-
N-hydroxyformamide;
N-{1-cyclopropyl-2-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]ethyl } -N-

hydroxyformamide;
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Formula (I) for use as a nedicanent. In another
enbodi nent of the invention, is provided a
w@baroesoetit i cal conposition 10 conprising at PEHEP2006657713
sul fonam de derivative according to the invention and
a pharmaceutically acceptable carrier, diluent or
exci pient thereof. In another enbodi nent of the
invention, is provided a use gf sul fonam de
derivatives according to Fornula (I) for the
preparation of a nedicanent for the prophylaxis and/or
Niid- Q}’ickfﬁ)lf@?é’ﬁtz [6%- 1SQPwp§b§6éiflhf§BP1é@(ﬂ@@Plff}‘ v sukhenyhlsthyl}-N-
h§&# %nflannatory di seases, stroke,
|ovascu ar di seases, neurodegenerative di seases,
Né(an{¢(§pclﬂastd Wdilgzﬂﬁﬁmqmmsﬁh@lﬁD]H)-gzl)sdfo&gk}meﬁlyl}ajsJpgfi@iine&ylpropyl)-
nd der.nmat ol ogi ¢ di seases, respiratory di seases and
fygﬁﬁ§ﬁ§?wpﬂg?uding multiple sclerosis, inflammtory
bowel disease, arthritis, psoriasis, asthma,
enphysema, pre-term/labor, endonetriosis, chronic
Incdmsthen cmbodinput ofbthaiyvediiss aseprovided suldominpdé domatiygs according to
F%%Bﬁag eatic flbr05|sﬂ skin fibrosis and liver
PPpLd] OF Upasa MGdicHaritle nhodi nent of the invention, is
provi ded a use of sul fonam de derivatives accordlng
to Fornul a émg for the preparation of a nedicanment for
Int peothero gmpbaiaiont saidfher invienlgert, menprogfded @i wrmageutical composition
cosﬁgplrrlescl:r} ed flre 5lorggs ltsglg?gr%%tﬁr ¥ ng\{\x'fealtl 9 %cec%{_@{l%qﬁ Ehep invention and a
plamlhwdutlt:@ly dcOcpaitlt batict, ulﬂtlm for exdipidhi@aiconf t he
invention, is provided a use of sulfonam de
derivatives according to Formula (1) for the
a f. . . .
PEPRE AL Ao BAERN LOrifeq TR Bhpmide doratives
aceoflings &rrﬁommﬂa C]I) rfon the préfaratiat ofie thoadécamentbisrathy prophylaxis and/or
di sease. %O 3788 PCT/ EP2006/ 067713 . 34 In
treAEHE it qrAitrselentse dim A oBRMpEdiserd gty nfamnalory diseases, stroke,
sO %
] AT e RRATI A G e Pt P ARG, metabolic
disdages, pﬂel@rg/ hiadk idsrnaatollogic dis@atsreedpirafory diiegses dad fibrosis, including

d from.pul npnar apcreatic,..skin and |jver
bl ssieross. THRHnan s S S At o rign b emphyserna,
pre BN LabeR end SmBFiOMS, dﬁﬁbn@c viseruefivespll e Rag cﬁ&ase liver and pulmonary,
derivatives accordlng to Fornmula (1) for the
Pasceptie Abjosis, tin Abrpstsiand deat [ibrepist he  prophyl axi s
and/ or treatnment of a disorder wherein the disorder is
a cancer or malignancy. 10 In another enbodi nent of

Int f €uiithivt eshibodimentSofptheih ddioR, 14Siro0ildes Wl fien@Mmiud®namide derivatives

derivatives . i )
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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according to Fornmula (1) for the nodulation, in
particular for the inhibition, of the matrix
WOoreaoalo8Igs ot ei nase activity. Particularly, is pPCDEPHEE067713
a use according to the invention wherein said nmatrix
netal | oproteinase is MW-12. is |In another enbodi nent,
conpounds according to the invention are selective
i nhibitors of netalloproteingases selected from
MWP-2, MWP-9 and/ or MWP-12 over MVP-1. |In another
enbodi ment of t he i nvention, is provided a use of
Ing gnetBeraAirdher dapbadimpiles! the dBYIeg. tip MoYied & usg of opulfonamide

[ [
RO AR, ol PoRRh fiy, BF 4P BBl R b e for the
prophylinds iand/entricatmear ef s elieddr seletteliftuint uBn@faryl ABkcreatic, skin and
over MW-1. In another enbodi nent of the invention, is
liysr SPrefdd a use of sul phonani de derivatives according
to Fornula (1) for the in vitro nodul ati on of
net al | oprotei nases or TACE. 25 In anot her enbodi nent,
Int heotherv émtlico nempb@inindiets of thetihechtioh, tis gaovdet aamel axf sulfonamide

I f di th :
ABHRIR BB 6r FAEB A ua At PRPHAITD Sop niiedicppgnt for the
prophyaxiP ahd/8NfedtfciRFd dtish)?de@ Ahepdidl (NBIRI i§ DeafdeB&A8/ignancy.
i's selected from autoi mune di sorders, inflanmtory

di seases, cardlovascular di seases, neurodegeneratlve

diseases ﬁt ald ergic 30 and . dermat ol
b RRE SR Root Moy s BAAE TG nFigmaiy dervatives

adcesidig &t Péryhy VQQI% @&Ml@%&iﬁ&tﬂm inBR200084:06¢ ﬂﬂ&lnhﬁﬁtwn of the matrix
di seases and fibrosis, |nclud|ng nultlple scler05|s

mglaflpproteingse rasEvitvat BrEcHtr is PEOVideds fewsgr pesording to the invention
wit LBid Iﬁ%ﬂg Y-SRy r@t%f:ﬁa%eeig Wlmblg endonet ri osi s,

roni ¢ obstructi nonary sease (COPD), Iiver
psor|a5|s skin and pulnnnary fibrosis. 5 1n another
enbodlne the inventi on p%ﬁVldeS a process for th

t
NoAOHF £PI0SHITRRNLACONRPURLH AGAOFHNG & Hipaiy bR ISEIF%Vet ighibitors of
mgﬁfl%%n(ela%es sEl‘éHfEFl 'ﬁ%‘g{‘%l\ﬁﬁ? SiNED. g’ind?&%MPngz ver MMP-1.

conmpound of Fornmu with a fornylating agent
fornula (FA) Rl R9 R10 R11 0 R12 R13 Rl R9 R100 Ri11

Inaﬁtéqji]ilerl ert@bq@mentl%f ;he 1n|§égﬁ§fr_%1 /is ﬁr(ﬁ%N%l Qéqfe oofnyul onamgie 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 provides 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, cardiovascular diseases, neurodegenerative diseases, stroke, allergic

and dermatologic diseases, metabolic disorders, cancer and malignancy, respiratory



RA RBRERTOLGRA RS RERTOiI (Il (FA (1) R5
R6> R7, Rg> RO, Rio> R', R > 13 R14 and n are as
waledoroesisg§ n the wherein RR> R > 2 R3, R4, R >PARER0®BG6/067713
10 description and LA is a |leaving group such as -COH
-QAc, -OPiv, -OCH2CN, -OCH2CF3, - OPh and -OPfp. In
anot her enbodi nent, the invention provides a process
for the preparation of a sulfonam de derivative
according to Fornmula (1), conprising the step of
formng a _is conpound of Formula (11). Exanples of . .
dlfﬁaéqase randd fifoetie fenluding nawuitgie oqsclgo&gm@%s,wrheumatmd arthritis,
a ( r i.bed. in t X - 0 - -
o el A EnPRREHE" B i DBof" BIRRETQR, Mroli® dbstrucive
pilmwnifelieaen@CGRD p ivatf pariasiv)] skonand pdmdedriy Vidtdsise
according to Fornmula (1), conprising the step of
formng a 20 conmpound of Forrmula (I1) wherein the
s InCQHRRMN dnf® dl’lr:ﬁérnﬁu bR (dvehtib Oﬁ?@&i@é@ ed k{é@é&ugﬂ ke preparation of a
reaction of a conpound of Fornula (IPI with a
sulfpdamidgl derivagive VORI el S788IuRCTIERROPEAIDE 7the 3ste36of reacting a

R11 1. R1 RO 0 3 RO R100 2 R1 R2 N ~\
RPN SRR ATVHD AR R GBENRE A =g Ra RS

R6 R7 R& R5 RG R7, (111) (11) wherein R R2 R3{j4 F
R6 RTRY ROOR ¢/ R'rBR12 R13 R14 and n ar eitase @fo\'\n I Ris

R \> 12 > > > >
\ .
O HN_ formylating agenl
OH o
R3 R8s H
R4 RS Re )\

07 Lg,

(1 (FA) (
wherein R, R% R?, R*, R®, R6, R, RS, R%, R, RM", R", R", R and n are as defined in the
10 description and LG1 is a leaving group such as -OH, -OAc, -OPiv, -OCH,CN, -OCH,CF;, -
OPh and -OPfp.

In another embodiment, the invention provides a process for the preparation of a
sulfonamide derivative according to Formula (I), comprising the step of forming a
15 compound of Formula (II). Examples of preferred route for formation of a compound of

Formula (IT) are described in the examples below.

In a further embodiment, the invention provides a process for the preparation of a
sulfonamide derivative according to Formula (I), comprising the step of forming a
20 compound of Formula (II) wherein the compound of Formula (II) is obtained through the

reaction of a compound of Formula (IIT) with a hydroxylamine:
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description. 5 In another enbodinent, the invention
provi des a conpound according to Formula (I11): R11
wOl@7R48780 R10p R13 R2 N \\ R14 O HNC OH R3raI/RB20p¥1067713
R5 R6 R7 (Il) R5 R6> R7, Rg> R9, Rio> R', R> 12 R13
R14 and n are defined in the wherein R> R2, R3, R4,
R > > detailed description. 10 In a further
enbodi ment, the invention proyides a conpound
according to Fornula (1l) selected fromthe follow ng
group: 1-(3,4-di hydroisoquinolin-2(1
Y- 4- phenyl buf an- 2:

aminegi2 2- (3
00\\ R13

, 4- di hydpoi sogui

H) -yl sul fo NS)- 22 2- di ¥ ~dj-oxol -yl ]
-\~ hydr ox anilne;” i &' O HN_
1- ( 3, 4- dR¥yd i ABI i NNZACH s N hy 8F oxyh

ept an- 2- am n&is R5 Re Lo RS e R7

1-cycl opropyl - 2'(ﬁ’| 4- di hydr oi soqui nol i n- %gl

H) -yl sul fonyl)-N- Ubr oxyet hanam ne; )
wRertd, - @ hydiRdi KQQIU! RQ'HSDRZ(I@IO, R'' R™? R R'" and n are as defined in the

H) -yl sul fonyl ) - N-hydroxy-1 -(2-thienyl)ethananm ne;
deperipitio®- di hydr o- 2H- i soi ndol - 2-yl sul fonyl ) - N- hydr oxy-4-p

henyl but an- 2-am ne; 2-(3, 4-di hydroi soqui nolin-2(1

H) -yl sul fonyl ) - N-hydroxy-1 -(3-thienyl)ethanam ne; 20
Inlanbthef etibbitheai, Saoul ¢itiloh Pradfides a compound according to Formula (II):

H) -yl sul fonyl ) - N- hydr oxy- 3

- met hyl - 3- nor phol i n- 4- yl hutar2- yfithe, WO 2007/ 048788

PCT/ EP2006/ 067713 37 2- (3, 4 di A gui nol i n-2(|

H) -yl sul fonyl ) - N hydro pyTN‘TNdi n- 2- yl et hanami ne;

2-( 3, 4- di hydr oi soqui no O HN

. OH .
then- 3- yl et hanam ne;
R7
(I
wherein RY, R, R?, RY, R®, R6, R, RS, R’, R, RM, R"?, R", R™ and n are defined in the

detailed description.

In a further embodiment, the invention provides a compound according to Formula (II)
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;
I-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;



10

15

20

25

1-[ (6, 7-di met hoxy- 3, 4-di hydr oi soqui nol i n-2(1

H) -yl ) sul fonyl ] - N- hydr oxy- 4- phenyl but an-2- am ne; s
WQ@2(03/048788 hydr oi soqui nol i n-2(| PCT/EP2006/067713

H) -yl sul fonyl ) - N- hydr oxy-1 - (6- met hoxypyri di n-3-yl)

et hanam ne;

2-[(6, 7-di met hoxy- 3, 4- di hydr oi soqui nolin-2(1

H) -yl )sul fonyl]-1-[(4S)-2, 2-dj;met hyl -1, 3-

di oxol an- 4-yl ] - N hydr oxyet hanam ne. 10 |In anot her

enmbodi nent, the invention provides a conpound

25 dulifgidagysaaimbinkiel ) ylsmf?nyl) -Rthy drgxy- RgY R N4 2- Rg thangmgine;

243l Epo i S Sy PN i Lkl s M i
1-R%,7-RnxthoxkB,4-Bthy dRisvguRohn R ( PHEgbsil foagl | desgdiopy4ephenylbutan-2-
with the proviso that the conpound according to
apHEula (111) is not

r
Ry R NP R R TR
etpmmlm%s a corrpound according to Formula (111)

o B T 1 L LM 00 AT Fonbl BV R .15

i nol i ne;
dlml(zl{zréa[%llg?b;&%%%lﬂﬁg%ﬁ%% 1, 3-di oxol an-4-yl]vinyl}

sul fonyl)-1, 2, 3, 4-tetrahydroi soqui nol i ne; 20
In: anéﬁleg % c? giett ycl%gl%onpﬂ/ %(1 \P]rovlu]’i(jzs 3 Ollné%)%%lé %@ 674 1ng %0019(5'“ n?a (II):
-1, 2, 3, 4-tetrahydroi soqui hol i ne R+ {
[2 (2th|enyI)V|nyI]squh§? S o R13
-1, 2, 3, 4-t et rahydr oiRsegu
2-{[4-phenyl but-I-en-1

(Il
wherein R', R%, R’, RY, R, R6, R, RS, R’, R, RY, R, R"™ and n are defined in the

detailed description with the proviso that the compound according to Formula (III) is not

1,2,3,4-tetrahydro-2-[(2-phenylethenyl)sulfonyl]-isoquinoline.

In a further embodiment, the invention provides a compound according to Formula (III)
selected from the following group:
2-{[4-phenylbut-1-en-1-yl]sulfonyl}-1,2,3,4-tetrahydroisoquinoline;
2-({2-[(4S5)-2,2-dimethyl-1,3-dioxolan-4-yl]vinyl } sulfonyl)-1,2,3,4-tetrahydroisoquinoline;
2-[hept-1-en-1-ylsulfonyl]-1,2,3,4-tetrahydroisoquinoline;
2-{[2-cyclopropylvinyl]sulfonyl}-1,2,3,4-tetrahydroisoquinoline;
2-{[2-(2-thienyl)vinyl]sulfonyl}-1,2,3,4-tetrahydroisoquinoline;
2-{[4-phenylbut-1-en-1-yl]sulfonyl}isoindoline ;
2-{[2-(3-thienyl)vinyl]sulfonyl}-1,2,3,4-tetrahydroisoquinoline ;
2-{[3-methyl-3-morpholin-4-ylbut-1-en-1-yl]sulfonyl }-1,2,3,4-tetrahydroisoquinoline;
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2-{[2-(3-thienyl)vinyl]sulfonyl}-1, 2,3, 4-tetrahydroiso
gui nol i ne ;
wQ@2qoy/848718% hyl - 3- nor phol i n-4-yl but -1 -en-1 -yl ] sup¢DRP10p6/d67713
, 2,3, 4-tetrahydroi soqui nol i ne; WD 2007/ 048788
PCT/ EP2006/ 067713 38
2-{[2-pyrimdin-2- yIvinyI]suIfonyl}-1,2,3,4-tetrahydro
i soquinoline ; 2- { [2-pyridin-3 -ylvinyl]sulfonyl}
-1,2, 3,4- tetrahydr0|squ|noI|ne 6 , 7-di met hoxy-2- {

[4- phen | but - -en-1 -yl ]sul fonyl}
2{@mmm@n&WwwwM®mﬁm éﬁm@mwmwmmmmm

2-3 jrtéﬁl(gl@?r@% ﬁ%ﬁ?’(ﬂlkg PZ% AL eerhWLJséc&ﬂlﬁo‘iﬂ%'} 1,2,3,4-t

r0|soq I'no

6 2-dﬁ1{12thb£y18) H2-pRerdil et lhg/ﬂ 1 J] Suldbrgxicll A1, 4-tottahydmoisbisiublime ;
di met hoxy tetrah dr0|s uanIi,e. In
2 gf/%o% @Pth@ﬁm&%%tylﬁw%]wliwﬁi il g % 183%18 ;

R 8 G S

teRAy dRysodRoliRe 0> R', R > 12 R13 R14 and n are defined
inthe io wherein RR>R2, R3, R4, R> > detailed
description with the proviso that the conpound

Inaeﬁl‘éﬂ{eid mBoditeh0 iBUhert¥hpréviddat compound according to Formula (VI):
2, 3-di hydro- 2-[ ( 2- hydroxyethyl)sulfonyl ]-1,1,3,3-tetra

met hyl -1 H-1soi ndol e. InR@RJH%tﬁ Rétbodi nent, the
i nvention provides a conpouRd a to For mul a
(VI) is selected fromtRh C;QEL'
1- (3, 4-di hydr oi soqui no
H) -yl sul fonyl ) hept ams ;
1-cycl opropyl - 2- (3, 4- di hyds
H) - yl sul f onyl ) et hanol
1- (1, 3-di hydr o- 2H i soi ndol - 2- yl sul fonyl ) - 4- phenyl but an
-2-0l; 2-(3, 4-di hydr oi soqui¥Blin-2(1

Wﬁgrebﬁl 1§U|ﬁ20R§/|ﬁ4- (R et ROXY DY di - @2%493 eRanQl o al%odeﬁned in the

6, 7- di met hoxy=- 3,’4- di hydroil soqui nol i nZ2(1H) -y
dqbznyeld] deicrﬁ;(tﬁﬂ)w@h thedprorishyhat th8ecompound according to Formula (VI) is not

2,3-dihydro-2-[(2-hydroxyethyl)sulfonyl]-1,1,3,3-tetramethyl-1H-Isoindole.

-oh§6ﬁUInO|ln 2(1

In a further embodiment, the invention provides a compound according to Formula (VI)
selected from the following group:

1-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)heptan-2-ol;
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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di oxol an-4-yl ] ethanol. In another enbodi nent, the
i nvention provides a conpound according to Fornul a
W@ Xo7/0)8788ND 2007/ 048788 PCT/ EP2006/ 067713 39 RIT/RP2006/067713
RIOORL 1 R12Rl4 RNOO RBI nRB R4 R R6RY
(M11) wherein R, R2, R3, R4, Rs> R6> R > R8, R9,
Rio> R', R12 > R14 and n are defined in the detailed
description, with the provisoythat the conpound
according to Formula (VII1) is not
2-[[2-(4-fluorophenyl) - 2- oxoethyIJsuIfonyl]-2,3-dihydr
o-1 H1soindole, nor 1,2, smﬂg,ﬁ% Ri12
tetrahydro-2-[(2-oxq; , %gd¥%ﬁfRﬁbnyl]-isoquinol
ine. In a further e .' \ Nhe i nvention provides a
) la [VI?1P selected from
the foll owi ng group:rsT- (P, 4% hyRdr oi soqui nolin-2(1
H) - yl sul f onyl ) hept an- 2- opgrs Xe
1 cycl opropyl - 2- (3, 4-di hydr oi soqui nol i n-2(1
H) -yl sul fonyl ) et hanone; (Vi)
- b @- dolo 31y Lsubionyd ) -A4- phenyl but .
Wl]igg Ig ﬂ gi_%g'l?h,y I‘gl %QU%I r’lkl i %{ 2?1 ;)ndn QAL detailed
dé‘S&rlIyti(ﬁll;lbvﬁtﬁmNé rodish Ghat et yifidl dd:d’(br(ﬁn ko BSRAMOOE]]) is not

(6, 7-di met hoxy- 3, 4- di hydr oi soqui n |n 2(1
2+ [.[)2 (ﬁlrfil@gq}p}@ﬁyh}? qggole‘(hqzﬂyulﬁorql]dz siidra- 1H3Lsomdole nor 1,2,3,4-

1eﬁ%§éﬁ%?a%ﬁoy&bﬁ} ﬁﬂgﬁggmﬁﬁmkg q&ﬂ) enbodi ment, the

provi es a conpou g to For mul a
(IX): R11 R12 Rl R9 R100 R14 R2I N\ ON / SCH

In a further embodiment, the invention provides a compound according to Formula (VIII)
selected from the following group:
1-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)heptan-2-one;
I-cyclopropyl-2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)ethanone;
1-(1,3-dihydro-2H-isoindol-2-ylsulfonyl)-4-phenylbutan-2-one;
2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-(6-methoxypyridin-3-yl)ethanone;
2-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(4R)-2,2-dimethyl-1,3-

dioxolan-4-yl]ethanone.

In another embodiment, the invention provides a compound according to Formula (IX):

R11 Rq2

R1 Re R10p
A\ R14
R2 S
N N |
N
“OH
R3 "\ Rs
R7
R4 RS Re
(1X)

wherein R', R?, R?, RY, R®, R6, R, RS, R%, R R'" R"™, R'" and n are defined in the detailed

description.
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R33N RBRAIRS RBRIT (IX) wherein R> R2, R3, R4, Rs
R6> R > R3, R9, R10> R', R2 > R14 and n are defined
WO poovies7eiet ai | ed > description. 20 WO 2007/ OBGTBB2006/067713
PCT/ EP2006/ 067713 40 In a further enbodi ment, the
i nvention provides a conpound according to Fornul a
(IX) selected fromthe foll ow ng group
1- (3, 4-di hydroi soqui nol i n-2( 1} -yl sul f onyl ) hept an- 2- on
e oxi ne;
1-cycl opropyl - 2- (3, 4-di hydr oi soqui nol i n-2(1H) -yl sul f on
Ty fml}%ﬁg@d@&qnﬁet;he igvention provides a compound according to Formula (IX)

se_}e'fgegclhfgdngi;[(lltyn@;ﬁg‘;vﬁgérg@ﬂ:nd0| -2-yl sul fonyl) - 4- phenyl but an

1-23.,4-3liHyddoi by rail ised{ UHR s e (| hidp tayd s ot ef @dipk) - 1- ( 6- met ho
xypyridi n- 3-yl ) et hanone oxi ne; i

1ﬁyql@mpyyw-ﬁ%¥ﬂ8wﬁr%§%um0ﬁ9&(bﬁlkasﬁuhfwl)eﬂlazme oxime;

e A R aRa o P oG Tt onims o

24 hé-eliityidoms dvpre lineX hHvatve Homd B b+ GHinmghdaxypysdiarid g edbangne dxime;

2 B R SR o B SRR PSR b o

dieQaRRUNBAR RhofOsMHea (1) are useful for the treatment
and/ or ‘prophyl axis of 15 autoi nmune di sorders,

i nfl ammat ory di seases, cardi ovascul ar di seases,

neur odegener ati ve,. di,seases, stroke, canc and .
TP ORERED, OB ERaPE 1RG Te oo Qe g gtindards used in the

pragitaahe AT D/Mager dess  Advas@idr @hahytrdi Beakpmenp it KCM/Labs (7.00
| abor, endonetriosis and fibrosis, including nultiple
Relgasgl-osis, arthritis, rheumatoid arthritis,
osteoarthritis, enphysema, chronic obstructive
pul nronary di sease, psoriasis, |iver and pul nonary
Thd koopbends20f [Formnbi KBr aenmbadiulmént thet heatbeapandds plophylaxis of

the i nventiqn can be used.in the treatnent  of :
TURHBI R EP S @maé%rps_edeﬁeaﬁqsycqsréwéﬁﬁé@ﬂ%géeaa Rdegencrative
di§éé1‘s‘ﬁs, agoky {dnBdeaRf ln?a'li%ﬁéu& allgBR 9Md denaQQl%EicnéiEéa@E‘s, metabolic

wth a co-agent useful “in ?he treat ment of attol mmune
didhrderas esspiratoey ediseasdse prc@ra’géahorj snflognetersispirel fibrosis, including
mﬁﬁfp?ec;ts% er(];sris? rrglrtdpn is]: orlhlegl\lllmatg Ca?t%glsj,n %gt:eoarthritis, emphysema, chronic

obstructive pulmonary disease, psoriasis, liver and pulmonary fibrosis.

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;
(c) Immunosuppressants with optionally antiproliferative/antineoplastic activity, e. g.

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



25 (a) Interferons, e. g. pegylated or non-pegyl ated
interferons, e. g. adm nistered by sub- cutaneous,
WO niormsaIscul ar or oral routes, preferably intePE¢EEPIW06/067713
beta; (b) Gatiramer, e. g. in the acetate form (c)
| mmunosuppressants with optionally
antiproliferative/antineoplastic activity, e. g.
m t oxantrone, nethotrexate, agathioprine,
cycl ophospham de, or steroids, e. g. WO 2007/048788
PCT/ EP2006/ 067713 41 et hyl r edni sol one, prednisone
or dashndaenc, predsiseropidaarebiesmg. aigdeil-sceretigg agents, . g.
ACTH, (d). Adenosi ne deami nase inhibitors, e. g.
Cladribine; (e) Inhibitors of VCAM 1 expressi on or
anidagaonsis dhmidasce inhgsitds, ceg. @addsihagoni sts of 5 the
a4/ (31 integrin VLA-4 and/or al pha-4-beta- 7 i ntegrins,
e(e>gln ‘af% i°§ UetbM- | mRprEcRENg) antmntsm Eoligagen s aniggonists of
as a ﬁ@gﬁgho e I
denye i nat [ sé%tsf%g g{lfgﬂl( ag) h%laj{ %%tgweﬁggérg%os's - natalizumab
are d@NEECﬂEN(b)eI ow. 10 A further anti-inflammatory
agent is Teriflunom de which is described in
WO 02080897 O N\ F/ ON F F StiII a further
ey 0
F&E{segr(%dk;;é da"?\l o Ecglr %ﬁs 3:9&16ﬁ1ﬂ\%}%nﬁ:t6§9 %% g%}ﬁac%%r for demyelinating
di260d D8’ 3 hultiiG mromarwdﬂcﬁbeclﬁélo@tl I | a further
anti-inflamatory agent is Laquininod which is
described in WD 99/55678. CH3 O \ 1 / N\ C OH

A further anti-inflammatory agent is Teriflunomide which is described in WO-02080897

N\[;T\\
~
FF

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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Still a further anti-inflamuatory agent is
Tensirolinmus which is described in WO 0228866. WD

wWQOB7/0048¥ 88 PCT/ EP2006/ 067713 42 OOChiral  CPEA/EPROG/Q657713

HGO NOOOO OOH1O ~01Il ~0Ostill a further
anti-inflamuatory agent is Xaliprodene which is
described in WD 9848802. F F I NF HdO Still a
further anti-inflammtory agept is Deskar Pirfenidone
which is described in WO 5 03/068230. /(o H3C Still
a further anti-inflammtory agent is the below
benzot hi azol e derivative which is d&s¢ibed in WO
01/47920. N N\N 01-S CN Still_alfurther
anti-inflamuatory agent is t @ ow hydr oxam c acid
derivative which is lgs¢r i Pedo'n WO 03070711. WO
2007/ 048788 PCT/ EP2006 743N 43

o

o}

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.
/ N
N>_§»\O/\©\/ o
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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ON NHp N HOCONHOH / S Still a further
anti-inflanmatory agent is M.N3897 which is described

WO 00804043965, O p NO "' O-1 - N O StilPCHEP2006/067713
further anti-inflamuatory agent is CDP323 which is
described in WD 9967230. Cl Chiral OCI SN OL-NHp

5 ~110 Still a further anti-inflanmtory agent is
Sinvastatin which is describeg in WO 01/45698. Chira
00 0 O HStill a further anti-inflammtory agent is

Fanpridine which is described in US-5540938. N 10
NH2 WO 2007/ 048788 PCT/ EP2006AQ067713 44 Conpounds
according to the present inyentjon also conprise its
tautomers, its geonet hgoterd, its optically
active forns as enanti , di ast.eyeoners and its
racemate forns, as HO

/ S
=

Still a further anti-inflammatory agent is MLN3897 which is described in WO-2004043965.
cl

Still a further anti-inflammatory agent is CDP323 which is described in WO 9967230.

Cl Chiral
0

Cl

Still a further anti-inflammatory agent is Simvastatin which is described in WO 01/45698.

Chiral

Still a further anti-inflammatory agent is Fampridine which is described in US-5540938.

N
X

=

NH

2
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wel | as pharnmaceutically acceptable salts thereof. s

The derivatives exenplified in this invention nmay be
wee@passses from readily avail able starting matRCT/BPR06/067713

using the foll ow ng general nethods and procedures. It

will be appreciated that where typical or preferred

experinmental conditions (i.e. reaction tenperatures,

tinme, noles of reagents, solvgnts etc.) are given,

ot her experinmental conditions can also be used unl ess

ot herw se stated. Optinmumreaction conditions may vary
Compownds apenrsdiparte theuprasent Ewehiaen alsoponpiistati BuQREs, ith tgtsometrlcal
IS(?]@&F 1%)5&?[ Ctd lg Qétu%%nﬁ? asdataﬁﬁ%gr%ddlla% Iaﬁlerspe&lrdsi%r}acemate forms, as

Skilledin art, using routine optimsat
wem@@ﬁﬁmm&&mﬂWﬁQﬂuﬁﬂﬁMﬂyeﬂuahmpharnaceut|cals, the

conpounds of the present invention are typically

admi nistered in the formof a pharmaceutica
THOAPQT vk O Rxe kb & 1rp ?qﬁﬁéﬁlﬁohcﬁh HeS pt‘eﬁﬂg@sﬂr&h OR2dily available

conprising a conpound e invention d a
stmiag mma@uialscad;mg mecﬁqjkoa/bﬂlg geaemal engthadd wedt pocedures. It will be

o Gl o RtFon Pl et obedid |'pagtPRnEhatagpfiops (e, reaction
teAWerairsy, BmWheh&ley T RbYe, SGEANE ) Blre EiddedtheOlexperimental
exci pi ent compounds suitable to fornulate a

cqpdgioms cautlse bt usadrmpdesp therwise statpldeOptmpmun@l@w@fconfhlélons may vary
w1tf£¥ee3pglrr]1?9ular r gc“:fatmrtse {)r é’gcljxtfe%ltjsglhst%ggbr n{)%(lé:ho(go%lgh onﬁg n Eé( gejtermmed by the
pd@éc&%ﬂlddﬁh th 43€ ufslag %mfnemaﬁﬂ@eeupt&ahme@rmo& tions

and unit dosages thereof, and in such form nmay be

enpl oyed as solids, such as tablets or filled

c

%@R%Hlp‘?(ﬁfed%@ l_hgtﬂllrrﬁscgﬁtlc%ﬁ tth agqnégy #{B ?Ptg'l’e ﬁé@%ﬁ@ﬁ?éﬁgﬁal are typically
admhihisfeoed dnatheus@m aif anphm%@ltmlofcoﬁﬂpemnbre Hepest plhlermaceuncal

sol utj ons for, parenteral z (i ncl udi ng subcutaneous

CQRROPILIOBY CAMBH S A ARROUAT Of SHpBE Pl B dath B ARIAE U iGaiky acceptable
cafrlqemlluénlt‘ of @9&?%6/ th@l‘%@fﬁe'a?eeal%?]I g&ﬁﬁ‘fﬂ %@tséo dlof the resent invention. A

convent i onal oportions, or wtho addi ti onal
ma@nnd@ﬂﬁbnpﬁmnmswanwpcwﬁ@mwh@e\mamd(ﬁUmhhwanmrd¢QRQEOrexmpwnt

fornms ma i tabl e ffective anount of
ooy ryeSRG R Y « iR fical e itiofna | nt ended

dai |l y dosage range to be enployed. 30 WO 2007/048788

PCT/ EP2006/ 067713 45 Pharmaceutical conpositions
Tl@%mrmpcmnd@ 0§ tlteomﬁmtm, tﬁgethwr avithny epmvcaHoredly %@loyed adJuvant car-

I'l& ﬁﬁuen? or CXCIPICI’It ma¥ %F é)a CFd 11’1%0 (Ehvm OI'Irlll (gfh glagnacentica? COIl’lpOSlthl’lS and

one acti ve

urﬁeﬁkﬁsﬁgés| therebf’l and opelndsn elayt B Enploy@Ids oiNidérsach as tablets or filled
adm nistered in_a pharmaceutically effective, .anou
caphigcs s UL Sltcheasc%%&ﬁlﬁdsuéﬁff@quyelﬁﬂtﬂoﬁlﬁ’s? byisg Owcwsules filled

whtll Qlllé:se‘inlle)f Aot "ugé, 2 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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s by a physician, in the Iight of the rel evant
ci rcunstances, including the condition to be treated,
W b@7oko8en route of adm nistration, the actuaPCI/EP2006/067713
conpound adm ni stered, the age, weight, and response
of the individual patient, the severity of the
patient's synptons, and the like. 10 The
phar maceutical conpositions of; the present invention
can be adm nistered by a variety of routes including
oral, rectal, transdernal, subcutaneous, intravenous,
Phasmpegwiistl AoRIDOSIHENS santaiana domppHad ebsoky entionscan e prepared in a
m%félr VAL fahl gﬂarﬁﬁ%eﬁtiﬂc‘éﬁ a{g 'élﬁ(li( %&I at%%% ohé It compound.
utions or suspensions u powder s. re
Gemmatby) the, conpaandy of thiéneanpo sictadatisis@ared in prphsentcedtidatly cffective
unit dosage for to facilitate accurate dosi

ar{l%% Himppowyddac pemprund actyallypdanipigicayl wil ﬁamlgﬁﬂyhbe determined
;[ﬁlgﬁkﬁnuﬂi RS ﬁéﬂtt(ﬁ*q}lg r@l%vdﬁ'ﬂ'cﬁ Eﬁﬁst%@gﬁél fdﬁf{g @A dition to be
ubj écts and ot her manmal s, each unit cont ai ng a

trgatatl ebhe chosee dogtearit atctnymcstraamt i the anmbk combpownll adniaiseuted, the age,

t.o roduce th esifre ic effe in
b, Bh QB TS T fu PRl ety S5fte rfiniss spptoms, and
thdYiRkcal unit dosage fornms include prefilled,
preneasured anpoul es or syringes of the liquid
conposi tions or pills, tablets capsules or the like
Tlllen ta%a(?e%%ﬁalocfopﬁgs%grrls (\)/fa %gll%tt%lﬁerﬁ 1on c%rh {':;) @m}nsi’stered by a variety
ofulsmls liyclading Bedl, re@t@[mﬁhlﬂedﬁrméf KObouBRRUis, Qntﬂav%ﬂo@bﬁiﬂﬁamuscular and
50% by wei ght or preferably fromabout 1 to about

0%
inggnagal. gHe) Coinpesitins foe paflnadEpingdiaten \ﬁanutélsﬁs thee Fpran @E bulk liquid

<FLE R 0, MPER R B T pions

proseakedaid raniti dtsf gt fomns @ facilnalk udmratesimsmgb’[be agueéous dosage forms”
PSIEHSE RSl SR SRR s
mma@s Qémnlwxnthﬁﬁ{gug %recfe%ﬁ‘mﬁf&ar%aﬁu fya(ﬁyacﬁfve tnli]ﬁerlal calculated to

I'owi ng i ngredients, “or conmpounds Si m
pmdmcwr ghe dosiicdderrapaatc affceti gn oosysatain ae&dlbabbspharmaceutlcal

mtr nt h at ne cipient s
Qi Ty oSS s i e L ﬁoggﬁ?asg{?ﬁﬁ%oules or syringes
ofatid Nipgid a&dnthosfiionsR@epills OfabRes, CASuISE dF Ghs 1ike! bIHeCa@RE of solid
such as magnesi um stearate; a glidant such as

cc&m}qsmo@al Ins uchcesmpfistions theofryaBres! HETiEPRiusi0sspllg a minor
comapC (I:lﬁl’qte from al\:é\eu%t(f F Iton gb aLgeSr(BBA) gcwhel %ﬁ Srlé%f%ra%lr}/ from about 1 to about

n, Oor a avoril ng age
408 gyl cigiath indihl @t eemeihd@rngevdricay achie®s ok @hﬁ&tsﬁlﬁideprocessmg aids

conpositians are typically based upon injectable
h%ﬁ%$ﬁ¥ém§apgH@C@ﬁﬂ%ﬂ$§ﬁﬁd%€nbuf- s fered saline or
other injectable carriers known in the art. As above

menti oned, the sulfonam de derivatives of Formula (1)
Lignidsfoehs sotaplesfiot bahsdmmidipppoe alaly ynduda sqritable 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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conmponent, frequently rangi ng between 0.05 to 10% by
wei ght with the remai nder being the injectable
w@anrioes7saand the |ike. 10 The above descri bed PCT/EP2006/067713
conmponents for orally adm nistered or injectable
conpositions are nerely representative. Further
materials as well as processing techni ques and the
like are set out in Part 5 of, Remi ngton's
Phar maceuti cal Sciences, 20th Edition, 2000, Marck
Publ i shi ng Conpan East on, Pennsylvanla which is
XifgycoyyRsteatneagsat @Ch a§>su¢r@$ee¢re%4@félarlnsormﬂawmﬁ&gﬁ@rssuélﬂ as pepper-
[ V, dm ni stered in sustained
m%gfég%gl§@%%s£ &QH?igﬁﬁggg |ned rel ease drug delivery
systems. A description of representative sustained
el ease materials can aI o0 he found
IW%@%?%%F%R"@HIQ%@@HY&C% Y Ea éﬁ*ﬂ)ﬁ@elaﬁ@%bqpﬁfgmﬁasaha%ef plegphate-buf-
ferl SAIGRS or ?M{yr cétbl%f cRPRRO¥AGRH of Eh@eaﬂt ny nﬁHo‘%Q melgtg)ned the
The novel deriva ves according to Fornula (1) can
supioeparded dérrimhvasaalf Fyrnawlai (Iabihesucht aompoﬁg;mmt & |tm1salkyy a minor
several é etic a roach

CaHE Mo N AR E e gt LG Iy Pt b egnainder being
thEXa8nA8s catictyt dietike. pat hways for the will be

described. 25 aq (aqueous), hr (hour), g (gram, L

(liter), my (mlligram, Mz (N@gahertz) m n.

Téemaﬁcrl'{fite%qsglﬁgd( Rn;flllel!f'%]legtrs) {02 r%re{ﬁm %dn(l %ster%c[n%r 191]%(%‘[%%\{'6 c&mposmons are

mél%gufdpaéselﬁthﬁve Aurth e inhtehhls&[s)well aq ﬁﬂo@és@hﬂgt teéhniqueetand the like are
et her etrol ether), Ac (acetyl),

set e%létl’é oty 5| @f) Remmingait YYyrmeqaasical oiﬁeqnéﬁ%x%{h e FditipmyR000, Marck

PRI, Pl SRR PN R

(electro spray ionization), Et (ethyl) HPLC ( hi gh
erformance |jquid chronat raph WO 2007/ 0487
T A6 taenion, 2Pk of %%%;mere&gn élk%té}vaﬂjds rqlgase forms or
fr&tln' éﬂéfaﬂleﬁhtre%&; Qﬂfgaﬁa}{f)erl\}/b%@ﬁfrﬁé 'ArHe's'éHptlon of representative sustained

di i sopropyl am de)
retviasq taiemeishoph sildoythe) fomind ) Ihel\,ichmetal:B;dl ateNBs (imdesrington’s Pharma-
ect onetry) MIBE (nmethyl tert-butyl ether), NWR
“?ﬁ S5 Cagnet i ¢ resonance), Piv (pivalyl), Pfp
sx(lnﬁ@st@aﬁﬂ M RRAARYE Ihe ifTedtigem t enperature), Rt
(retentron tinme), TEA (frrethylamne), s THE
(tetrahydrofuran), TLC (thin |ayer chronatography) uv

U travjol et t.het h CGe
Tléeorr%%%eafnd rlva‘rf\)eﬁ arscxn(l)r]rldae * I%Qul%gﬁ S be EF%%red Kom readily available

stirohgthattifn bef seker@bRpabiat ﬁﬁproddheé:(l[smgl Bot(ﬂ slo)utiMﬂ%ﬂﬁSd’l and solid-
Rl > R2> R3> RA> Rs > R6> R7, Rg> R9> Rio> R’ R12>
phrsgshamistryg piptosolss Examples of synthelic pathways for the will be described.

aq (aqueous), hr (hour), g (gram), L (liter), mg (milligram), MHz (Megahertz), min.
(minute), mm (millimeter), mmol (millimole), mM (millimolar), M (molar), m.p. (melting
point), eq (equivalent), ml (milliliter), pl (microliter), 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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defined as above (Schenme 1 bel ow). General protocols

for such a fornylation are given belowin the
wex@mpkssss The use of fornylating agents (FA)PEr/EP286/067713

known fromthose skilled in the art, wherein LGL is a

| eavi ng group such as -OH, -QAc, -OPRiv, -OCH2CN,

-OCH2CF3, -OPh and -OPfp. For is exanple, a

fornylating agent may be obtajned by reaction between

form'c aci d and acetic anhydride. Schene 1 Rl11l R12

RL RO R100 R1I3 R1 RO R100 R13 R2 'S Rl S

IPRIZEOPNPMDJ—NngSﬂ%IL& (liyidy glargmabgeraphy), SapA (lithapm dpasomowlamlde)

WSR% ifhi 38 pr e Ilrﬁfl%t IS@B%&dQ)éL&;{IFﬁ fX3h 52? W%g(ma%s spectrometry),

Mﬂ]‘mimathnyb terobutal etchmppNMlRo(huaexrrmh@e(ubIrbscmam&),sP‘s/ (p2@ulyl), Pfp
he reacilon of hydroxylamne with a co

nmpound of . .

(pp%tla q)rgp](lqnly)) %éyo@iﬁh tq@_perﬁgr RBt (Mentwﬁs‘um% T% gtrp@hylamme),
ThE Ryt Bnrdhfi e duRRQ¥Rer) i N 2

sw abl e sorargﬁt su q%%rTHE atﬁa}g‘znper g[tjure beezvveen

0C and 100C (Schene 2 bel ow). When R12 is an atom of

hydr ogen, a corrpound of Formula (111) may be obtai ned
S’ﬁ%f/}(‘j?’@afﬁpf% bet ween a carbonyl derivative of Formula

(V) and a sul fonam de of Fornula (I1V) wherein Rl, R2,

R3, R4, R5, 25 R6, R Rg R9 R1I0 R' R13 R14 and n are
Gereralbf, icnagouistyvad, Fonpuody nog dresebtpad Bptoos/|gsn7da3a cagpound of
Prefe ondi,t i onssi pyalsve et YoLonatii 138, 14
Forrlﬂv,{la Llagmwgerm RFOI?ZITU aﬁ(ﬂ{/)% {il’i afée % qﬂ O[g , R and n are
ddfinelVeSabdvPAS etfenBULbelow | | owed by the reactl on with a

chl or ophosPhat e, ~such as diethyl chl or ophosphat e, and

Gencealr IOIFPISHOF isvelt Bviermaylaton e Blvew)beloyyéh tgs exgmples. The use of

%}E&ﬂébﬁ’ LORIOTRA P& KhwR fth tiRRE ’IfARI YR Me aRUGReRfh LG is a
leaving group such as -OH, -OAc, -OPiv, -OCH,CN, -OCH,CF3, -OPh and -OPfp. For

example, a formylating agent may be obtained by reaction between formic acid and acetic

anhydride.
Scheme 1
R11 R12 R11 Ri2
R1 R9 R1oo\\ R13 R1 R9 R1oo R13
R2 S R14 R2 8 R14
N O HN_ formylating agent N7 \
OH >
R3 n\ R8 H R3 .
Ra R5 R R7 O)\LG R4 R5 Rs R7
1
an (FA) ()

A preferred synthetic pathway for the preparation of a compound of Formula (II) consists
in the reaction of hydroxylamine with a compound of Formula (IIT) wherein R, R% R®, RY,
R3, R® R7, R®, R?, R', R'", R", R' and n are as defined above, in a suitable solvent such
as THF at a temperature between 0°C and 100°C (Scheme 2 below). When R'? is an atom
of hydrogen, a compound of Formula (IIT) may be obtained by reaction between a carbonyl
derivative of Formula (V) and a sulfonamide of Formula (IV) wherein Rl, R2, R3, R4, RS,
R® R7,R® R%, R R!" R" R and n are as defined above.
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Schenme 2 R11 Rl RO R1I00O R12 R1 R9 R100 R11 R11 R12 3
\\ YRIZ3 RL RO RIOORIR14 SR SHR2 3 \ \\ \ N\\

WOR00M04878¢0 R12=H O R14 N O HN, R3 / n R8 R14 R3I/RPRR86/067713

ORRNREOH4 R RER ORISRA R5 R RT R4 RS R6 RY
(Iv) (V) (1) (1r) Alternative pathways for the
preparation of conmpound of Formula (Il) are described
in 10 Schenme 3 below. A firsf, alternative pathway
consists in the formati on of an al cohol of Fornul a
(M) by the reaction between a carbonyl derivative of

Pregaried| @néwnaw%vesmef@@mwwoafof Fopfnamidogt Fogradei(ly) with a
be@% sufas ?Déooﬁéuﬁg 5 a@dol%)ﬂthe re%t?o Rl #h Rlc‘hl(ﬁrdghosphate

n’are as r$un I°c condi itions,
sushcy ﬁsthlychMﬁ:aholspha% sanidt alehioapl detnatise ot Etﬁ’m'ﬁlhE(V) such as 3-
The t.he ohol of Fornula (VlI) can be transforned
Phery r%%&?%@fﬁ%fm AN SS A Y )sughay BiR R1, 13 R14 and
n are as defined above and Rlz is an
R2>R3>R4>Rs>R6>R > Rg> RO9> Rio> R I > R > atom of
Sdhedredhen, by an elimnation reaction in the presence

or not of rqactlve such as Ms ; TsCl or Tf20 with
Ml et additive sachs Asoa asg (Et 3N, aPhEAb, \ 12

; ()s an he tansf on R14
crrp@undqmiH For (1) Yas B descri bEdNghows e,

Alternative pathways for the preparation of compound of Formula (II) are described in

Scheme 3 below.

A first alternative pathway consists in the formation of an alcohol of Formula (VI) by the
reaction between a carbonyl derivative of Formula (V) and a sulfonamide of Formula (IV)
wherein R!, R?, R?, R?, R, R6, R, RS, R’ R R'" R R" R and n are as defined above,
under basic conditions, such as LIHMDS, in a suitable solvent such as THF. Then, the
alcohol of Formula (VI) can be transformed into compound of Formula (IIT) wherein R',
R2, R3, R4, RS, R6, R7, RS, R9, RIO, R“, RB, R' and n are as defined above and R" is an
atom of hydrogen, by an elimination reaction in the presence or not of a reactive such as
MsCl, TsCl or Tf,0O with or without an additive such as a base (Et;N, DIEA). Then,
compound of Formula (III) 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®, R”, R®, R®, R'’, R", R"2, R", R™

and n are as defined above by transformation of the hydroxyl moiety into a leaving group,
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>>>>>>>>> 25 and n are as defined above by

transformati on of the hydroxyl noiety into a | eaving
wWQ@r@ap487880 2007/ 048788 PCT/ EP2006/ 067713 49 SPCHERP®O0E067713

mesyl or a tosyl noiety, foll owed by displacenent by

hydroxylamine in a suitable solvent such as THE An

alternative route for the preparati on of conpounds of

Forrmula (I1) may start with the s reaction of a

sul fonam de of Formula (1V), previously deprotonated

as descri bed above, wth an ester of Fornula (VI

)
sugh@p ainesR gra lesytmaigy aloklgwes by deplgenga|bydlyyaxybymige in a suitable
4 is defined as above to lead to a
?&%g%% olﬁﬁiﬁula (M11) wherein Rl, R2, R3, R4, Rs
R6, R R8, RO, R R', R12 R14 and n are as deflned

@fve (Schene 3 elomb. The a (%é?e of Fornul a i
Ap PPV O (G AR STBATREAN i0h camPawidteridformyrntDamy st with the
re‘f’j.\@[ﬁfnebfna &l’forﬁ%ndélgf @%mn'ﬁﬂi (I‘Rf’prgqouw deptStonRd a@l&scrlbed above,

n are i'ned above by reaction
wmh @h ehty:d Df)Ryﬂnam nell) Wﬂlel\cnroﬂss @Xi1rEs dkylFar@aCacydlodlkylrey a benzyl

o FOEEQATR D o ROMRI Bk o Ao i . . v e

RKQ°ORE rOf RFEGEALR'A, RFVRI“Ia)adwe lagd&ﬁ&asaﬂaew@ihbﬁe%elow) Then, a
al cohol of Fornula (V1) wherein Rl, R2, R3, R4,

kegene ¢EEormeR. (Vitl) may e tRngfornad Ri2n aickerof doemels (Hé)fwlmfédm R, R,
a ti?'vﬁ bI\(6 t éRflr X n(i{w aR13 uktzaﬁheanrcfs r(ii lé{%el gsg%?ﬁnﬁg ﬂ,ﬁ{]et b)( Ir?a)c‘uon with

grmed i ha conpoun

hﬁﬁoﬁ&ﬁﬁihb beetvahe \WimSo eivemslaRIY) Rb2 RlirRS G iRlal compound of
Rl12 R1 RO RIOp RI4 R\ NS\ H R2 NO % OR |1 OR3 R8
Fauudp A8 bamuwof RauiRSlRrqducing agentRrAliegatiyely) gyketone of Formula

Y Wy 8t hns RANE I S BtBormula (V1) wherein R', R% R?, R, R%, R%, R,
RS, R’, R’ R'" R R" R'" and n are as defined above by the use of a suitable reducing

agent, which may be transformed in a compound of Formula (II) as described above.

Scheme 3

RT1
R11 Ri2 R1 Ry R1oo fr2
R1 R R10Q
W\ R14 R2
R2 P -— N \\
NTN OR
° o0
R3 R8

R3 R8
h 0% “Rua ha RS be " R

Ra RS Re 7
(Vi )

vy R14
Reduction ‘ o)\ms
NH,OH v)

R11
R11 Ri2 R1 Rg R10
R1 R9. R100, A R13
2 R14 R2 _S Ri4
R2 S, N7
NN | o o
© N\OH Elimination

R3 "\ “Rs -

Rs A re L \R12_H

R4 RS Re

Ra RS Re 7 R11

R1 Rg R1oo
1) A
(1X) 2 .nR13
R2 s
Transformation of OH N7 N
into aleaving group, O R

Reduction then NH,OH addition R3 A re

R4 RS Re F7

(i

R11 Ry2
R1 R9 R100\ R13 /
A\
R2 - R14 NH,OH
N
O HN



NH2OH (V) R11 R12 Rl R9 RI00R11 R12 \\ Rl Rl R9 RI100
Rl4 R2 X ffRlI4 N3 R2OI OH N \\ ON / nion OH
WRMOAB8R at on / | t R3/ RS RB R4 RS R6 RICREPRNG/@7713
R7 R1 R11 (1 X) (VI) RO RIOO\\R13 R2 Transformation of

OH N ntoal eavin g group, O R14 Reduction then NH2CH

addition RB RE R4 RS R6 R7 111) Rl RO R10 OR11 R12
RI3 R2\ N-\\R14 NH2OH O HNG/ OH R3 R8 R4 RS R6
R7

Intermediates of Formula (IV) are prepared by reaction of a compound of Formula (X)
wherein R', R% R?, RY, R, R6, R, RS, R’, R" and n are defined as above with a sulfonyl
chloride of Formula (XI) wherein R'' and R'? are defined as above in conditions well
known to those skilled in the art (Scheme 4 below). An alternative pathway for the

5 preparation of compounds of Formula (IV) could start with the reaction between amines of
Formula (XII) wherein RY, R% R%, RY R®, R® R, R® and n are defined as above and
sulfonyl chloride derivatives of Formula (XI) wherein R'' and R'? are defined as above to
give sulfonamide derivatives of Formula (XIII) wherein R, R*, R}, R, R°, RS, R7, R®, R,
R'? and n are defined as above. Then, sulfonamide derivatives of Formula (XIII) could be

10 cyclized in presence of carbonyl derivatives of Formula (XIV) (or precursors of carbonyl
derivatives such as acetal) in acidic conditions, such as Lewis acids, to give compounds of
Formula (IV) wherein R', R% R, RY, R, R6, R, RS, R’, R R'", R and n are defined as
above (Shin et al., Tetrahedron Lett. 2001, 42, 6251-6253).

15 Scheme 4

R11 Ri2 R11 Ri2
R1 R9 R10 o R1 R9 R10Q
R2 \\s H \
R2 S H
NH o DS N7 N\
—_—
R3 n R8 (Xl) R3 n R8
R7
R4 R5 Re R4 R5 Re 7
(X) (V)
P
R9 R10
(XIV)
R11 R12 R11 R12
R1 o R1 o
R2 \\s H W
R2 S H
NH, c” \\O HNT N
—_—
R3 n\ R8 R3 n\ RS
RS R7 XD R7
R4 R6 R4 R5 R6
(X (Xt

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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(1) WO 2007/048788 PCT/ EP2006/ 067713 50

Internmedi ates of Formula (1V) are prepared by reaction
w@booa/oessspound of Forrmula (X) wherein RlL, R2, PRBEPRA6/067713

R5, R6, R7, R8, R9, R10 and n are defined as above

with a sulfonyl chloride of Formula (XI) wherein R

and R12 are defined as above in conditions well known

to those skilled in the art (gcheme 4 below). An

alternative pat hway for the s preparation of conpounds

of Formul a Veh(coul d start with the reaction between
ingewmadigtecit FOF@ Xa nfax) be) propisedefolloming ppceduses drgcrited in Cho et al.,

fii I I

2088, B30 MOl RS 183" E0SE PR kg, R NE Tl 151156

R12 are defined as above to give sulfonam de

derl vative f Formula (XI11) wherei R1, R3, R4,
rﬁm general PTR(E%Saﬁ%InPP%F‘% 03 M@ZQ}, caih §g gonverted to

P@cg 1n%0
38T SShpODAI A AR i FOEEY A O s v

krlémmw a pexbivpkifled ipthecur sSdtesnaofvelgaarbmtyilpoudm p¥Bernwaase (11), (111,

c S )N _ac d| ¢ con such as Lew
CORATAN DAt TRINOER AT RIAE L M ala (4O prmulac (1D,
(Iﬁ?— @RB, A, I65III)RE§md RZIX)RgespEQwe$ loBﬂn% a0flatle affrconversion
fined as above hi n et etra edron Lett.
tte@r@q.ueszmcll lg8m- Mﬁ@ge skilled$e Hsrpet. 4 RL RO R10 O R11 R12
RL RO RIOORI1 R12 \ R I \ NHAOS\OHR21 \ NN\O
H RBR* nR8 (X)) RBnNnRERIRE RBRIT RARE RB RT (X

CéhMoundO oRFbrmiulRYD colill BY prefire@wRhlorRtiZzhdul iQldibh dRl@ermediates of
HR2 NH2 S\ RR HNCSXH O R3 n R8 (X1) RB3 n R8 .
Formula II, III, IV, VI, VIII and IX. A preferred synthetic method for the preparation of
compounds of Formula (I) starts from compounds of Formula (IV) which has the advantage
that synthesis of compounds of Formula (I) can be achieved without isolation of

intermediates as described in examples below (Scheme 2).

Compounds of Formula (I) and its precursors of Formulae (II) 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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RA RS R RT R4 RS RE RT (XI) (X111) Intermedi ates

of Formulae (V), (M), (X), (XI) and (XIl) are
w@eomessossl |y avail able or may be prepared usPCIEP2006/067713

conditions well known by those skilled in the art. For

exanpl e, WD 2007/048788 PCT/ EP2006/ 067713 51

internmedi ate of Fornmula (X) may be prepared foll ow ng

procedures described in Cho ef, al., 2005, Bioorg.

Med. Chem Lett., 185-189 or in Bailey et al., 1973, J.

Med. Chem, 151-156. According to a further genera
prﬁh@c@@ge ssbepagnersl syntissicnieshods )is dwh apelicabis & tobin gompounds
) .

s Bl IR (PR e by TRl Bl o R RN compounds of
Feratudofl), skitdble echethodt b€ paphratidh keswaby ‘aqieyspn akyled in the art should be

d F l. Il 111 I V1) VI
ussﬁg?ongg%rsaﬁ%e s By Bt Wé@)’st ®(r any é@%ggv%oéom%( %ﬁé?owla (I) will
d]él:)gﬁdf%hatﬁe (s#)é(‘)ﬁc s&ﬂslulu)tent& bMkach( Mbpeculé\é!nhl%oﬁrﬁ‘ie (428 availability of

espective enpl oyi ng suitable interconversion
inteemhdin g6 elscawtry zigaumucbyfad:thtssimrg(atpplr@mtcd] by ttesarf ordifary skill in
Co d F d . .o
i Pttt R charrpirct £l oA s oMot b Tp . Kocienski, in
“Brolectihy Grdfips” MGbdrga@nbethe&v ehap @ﬁft%ﬁfteﬁe®W$ﬂkeﬂ994 a¥RE MBEodora W.

for the preparation of conpound of Formula (1

Gegrene tandf Peps &nﬁbqu@s of ‘lfmtﬁmva Glra/apswm Ehgings Diméhesis”, Wiley
yant ag8d o hat thesis of  For
In?er Cl né:e a% hi 1t10 hOU SC ISlé‘g]]e t on Cl)’PWSu I‘eCO%]’tlle ?ﬁlggcegrtte?m reactions

ar@%e@ke@emcbeﬂ wneremﬁmam fegdtDN (i veakty2on th@qﬁm@unélss masked or
of Forrmula (I) and its precursors of Fornul ae ) and
protgricdcBie ayqidiag sidsagactiopeandidiiipgirasiumihe rywl@ﬁﬂthmwactlon Examples

of ﬁl%'te\é'tlgg?mlgp (& e'sy %gtbbv ulflcp C}‘E'ZDh"i’Y ch’gple ?{9 ' Pov z%ove and in

Ose 1 VI Specl
Gedvho i Imnt]99@f aﬁch)e. Thy ewtd and chsicasif] pra&:ctuli@lgt‘ou@@ for a particular

reg‘%{j{?glzgi}?ﬂ ace esi@utligreartpr chq.p@g(?slglg:t'llael gﬁgrglf 9, tﬁ'la functional
gl‘éﬁér'ﬁcup‘lt*g gﬁ)t&ftgd':(aﬂzmé&?\/ﬁﬁhl)noa%b(% ef&r)eﬂférsﬁﬂﬁﬁré)énd the stablhty of the

in rac formor as mxtures

anECdﬁaiv@m@whsadsnswnumpaﬂséﬁwwh%nmnaddhnommal chiral
centers are present. Pure stereoi sonmers can be

obt ai ned from stereoi somer m xtures using procedures

C¥Rbburli @hié hvbR@scapkdel ib@kell M ARBcidfidn withGblvehtBolE&lles by crys-
exanpl e separation of 25 enantioners by chiral HPLC

talizaigery &oal Pvarwration enal @ppr@hﬁ@iﬁwpb@nb plmrerWImtléf acceptable

ac1c§ ad(ij L8R8l 0(%4 £ n(?nrlgoun f'i:n ula %hyw%uch DXt & ba§1c center, may be
Ioners can epara ormati on

pxdpaasd af £ebrBeABsHat nﬁtﬁflcbr\/ abit M@&ﬂt@w sofLtoA Y ey @& base may be treated
tically active auxiljary npiety,

W1t a suitablé 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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foll owed by separation of the forned di astereoi soners
and then cl eavage of the chiral auxiliary. 30 WD
wQe®7048¥ 88 PCT/ EP2006/ 067713 52 If the abovECHEP2006/067713
general synthetic nethods is not applicable to obtain
conmpounds according to Fornula (1) and/or necessary
internmedi ates for the synthesis of conpounds of
Fornula (1), suitable nethodscof preparation known by
a person skilled in the art s%ould be wused. In
general the synt hesi s pat hways for any i ndividua
Thipbay gaganisy gonaercially ayailable wargaisetl:on t he specific
substltutents of each nol ecule and upon the ready
avai lability of internedi ates necessary; again such

1,280t mmhﬂa&omgq@mmec(%ﬂem diysoptropg ttoflarnindi araDIE & KFluka), methane
Sl Hoor e i) i RisGr BisgRi A eptrgh D gATTich), diethy
cl%}t‘g?ﬂésﬁhatg%g[cgwﬂy'%%eggﬁgﬂd Rl 2&8 %&MHCH\W{?&%&# k4 NH,OH

eodora W
(Flivagit ecdticv enit@rdoidps (Filwkay ganDeis@yopyiesngD- ngetrelylem@ie (Interchim),

I nt 3rd Edit 99. Th Ki d
by PR HTREG sy Rloprapisn Wasaise; BARReBhel-IihbieBp fboxaldehyde
(mlﬁiaﬁl eoRdblin1e A RIFLE) Izaihlldphé@&ﬁmomdéwt I @snaha{)y Olnethyl-2-
the nolecule i s masked or protected, thus avoi di

mgmﬂlehn@a@pan@hs @ioio), | Adyeayilingearbexaldebyds of(Apl@éIO) 3-pyridine
cab‘t? eg}ﬂd %ﬁ}%f)i’ez 6J'P gll‘?c%cectb@ %Boh)pdoglg(léqeut1ngmenal)(ydrochloride

(AHeane et 6-ﬁiethox319ﬁ9yr1cﬁb&‘dﬂ)oxa'lﬁeh}fd%ed andirhpi ce aﬁﬁnoacetaldehyde
pr ot ecti ngﬁgr OUE)( lor a artl cular is reaction
il

digieduacets! t I‘zfdlz}’lnplf’ﬁé,ﬂlﬁ?-f‘ carhaldebpdndd o& tWe Pharmlab),
b%lggg%(cgfakgeﬁ?%{) %Rgcgr gg%oro%{dgﬂ orli(%éh Hr%ﬂgrj ARGt &y plex (Aldrich), 7-

ucture
brehabi, 2 Bt4ytet1ﬁh}tdﬂ@soc[tﬁ)ﬂl(ﬂmul ehyafroskboride t ferchybsd-ichloesphenahylamine

rt. of the reacti C itions npoun s of this
(Al sweloasniiecpdg ﬁggudﬁn %@Qegﬁat .C@Yﬁ WFRIANYS) v Efpka),  3.3-
d1gﬁltl‘§ﬁf i ICQM ka?OS 44 dh!(ﬁf@;?] Abh S/faﬁﬂﬁeeg@&%)aﬁ ey 1Rftyraldehyde

ri a vent armaceuti c
(Aaldn@pt abylesolaxt}’rdtee(dd(ﬂmqho,mt]sﬁll &)rmﬁfl ihgclopnmpmmai@omj‘zlate (Aldrich),

s BRbat e ELRORRt ofvafoduotis £ARBR B i opliny tooronic acid

(A38hehi on-Rbrd-he, ¥ 4-e8raBaE6istRYindend Neak€shlorMet N @Arch), 2-formyl-

suitable acid, either neat or in a suitable solution,
p)é’rfdldnrteel-p@rbgnhor@lct sirt-butglogsaard@harimakere), H{2-furyhacaeleion(Acros), 3-

By

1s61ﬁ’0p$51 toRyalBchyabt(alldred), I1@0lﬁﬂﬂyr@lﬁl@hﬁﬁ@(@dﬂﬁﬂﬁﬁbptﬁ)ﬁyl 10d1de (Aldrich),
treating a solu- tion of conmpound of Formula (

isgvadgiphdgibyds tﬁéé(&rlchbotlﬁhwp@éu@ml@m fgdridey (Bkukﬁbr ﬁetaetb?xy-l 2,3,4-
el MR GOMSARE  HodBGubRik RATABNGE (&R IS PEIPUAHRRyde (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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illustrated by neans of sonme exanples, 30 which are
wWoi07/048188 rued to be viewed as limting the scPEEEPR{006/067713

the invention. WO 2007/048788 PCT/ EP2006/ 067713 53

The follow ng reagents commercially avail able were

used: 1,2,3,4-tetrahydroisoquinoline (Fl uka),

di i sopropyl et hyl am ne or 4 Fluka), methane

sul fonyl chloride (Aldrlch) |th|um

bis(trimethylsilyl)amde or LiHVDS (Al drich), diet
trlélu@mnaﬂﬂa»ﬁH@;ééﬁat@éalmrwq%lmolms phiexljegergiconal deiﬁﬁtlﬁ%l)a

mg@hg%’ %gld?@%gég;%@m ne or NH2OH (Fl uka), acetic

2,3-0Oisopropylidene-D-glyceral dehyde (Interchim,

cyclo.ro.anecarboxaldeh de
lin 2 (LH Jwlsulfonyvl)methyl]-3-

Qﬂé&g@g ##}r}@ hg:é}(g{%g&l;ﬁamfd-t(lﬂ}wophenecar boxal ehglde
ol i nopropanal (Bionet),

Step pyFomidionet ar(bexalsdébwde !, Rpbldim)soqBinplird di ne 10
car boxal dehyde (Fl uka),

6, 7-di met hoxy- 1, 2, 3, 4-tetrahy rogSOqU|noI|ne
hydr ochl ori de (Aldrlch)
6- met hoxy- 3- pyri di necarb de (Al drich),

am noacet al dehyde dinethylacetal (Al drich),
<A1xhﬂhmyw?paﬁe4kmmhﬁ$430@nbdhdeﬁ@dbg(JS&mM%thdeHba(153 ml, 90

mg}% % nﬁé? %E% ?),g&ig%@(inéfd g{ Ip% %d at76)cho anc{ Irnle{hlarlileos{l fonyl chloride (7.0
m%’ r%ﬁi’ol)zw%s 4dd Rt 43PW e OTRO s IR Iﬁ?quE Gu}&csmn%ﬁ' A9°C for 1 hour.

Arch), ‘4-chl orophenethylanine is (Al drich),
Thapcthe p@ewtlalm eysiupowas eshedavitAl dN ahicoutyadiiopent HEHAO ml) and a

a%_\rﬁteg %;H ;s gswgﬂ%tohw mt’lﬁh gyfﬁe gqueous 1a’yers were extracted with

Deaehlobuhlyr ahdekpuar lafds Hor€ bbmbmb@ydmddsm%sw ain@ the volume of
rich), ethyl 2-fornyl-I1-cycl opropanecarboxyl ate

oéyqng Mag H’yduceg t¢ [49onbby CIARArANYRIY Bo S RdUsER dpsgsaure. A solid started to
I
PRSI A81 SLgShs  LPIRPRADHABRLT 881
winhdd odthl jehiagde (Z(x%mh)hw& uhdyr myduc@d pressure to give 15.7 g (98%) of the title
pyrrolidine- I-car boxylic acid tert-butyl estq{
cqnmpypties ot o5llovs novdel; FrhGe REI &0 inial | 9%3%). LC/MS, M'(ESI):
»fuy al dehyde (Al drich), glycol al dehyde (IC»D
3- hydr oxyphenyl boronic acid (Al drich), 4- isopropyl
benzal dehyde (Aldrich) i sobut yral dehyde (Al drich),

I L T —

Hen BRIV N Jnydrody 7 5@h{ahydr0|squ|noI|ne
pé&%?&?ﬁ?%rlger m , 5 (et hyl t hi o) pr opi onal dehyde

(Aldrich), 25 nethyl phenoxyacet at e rich), nethyl
t etrahydro- 2H pyran- 4- car béylate (E ), nethyl

3-(3-pyridyl)propio casf er oxal yl chloride
(Al drich), 2-pentyn hIo i & PkQJCI) phenyl bor oni c
acid (Aldrich), prop di de (Aldr|ch)

pyri di ne- 4- boronic acid (Ald?lch) sodi um bor ohydri de
A( It (of 32-{(fnb@ftsulibhpil-a2rmed-hatasdoiiny By I(560 RhLPaNal 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

4,4,4-
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25

(Toronto), 4-(tert-butyl)phenethyl am ne (Enkachem,

3-thienyl boronic acid (Aldrich), 30 1, 3,5-trioxane
w@ Fioakesrgs t ri met hyl acet al dehyde (Al drich), PCT/EP2006/067713

triethylamne (Fluka), 7 WO 2007/048788

PCT/ EP2006/ 067713 54 trifl uoronethyl -

1, 2, 3, 4-tetrahydroi soqui nol i ne hydrochl oride (Arch),

4,4,4- trifluorobutyral dehyde,( ABCR). Exanple 1:

For mati on of

N-{1-[(3,4-dihydroisoguinolin-2(1H)-yl sul fony
ml 3237sﬁmféhwa§> AedRd AT ﬁy@ﬂbx%rp]é‘?%fpm@nf(lish}’éﬁ éé 3a)ml 2 84 mmol)
Wgéj %Jn%ldlh F %ar%:;[/lf)sl H}_IXEII‘% WES tstel ?% Iag (r)(aolﬁrll rt]eonllllaerature for 40 min. Then a
S(RG.a'qﬁ&ﬁs/koﬁmﬂoutdfCNH@Hl(ZZ ﬁlﬂwhehdc&hyﬂlﬂoths @mltn@l bipRasic mixture

75 mol ) and DI EA in

10.0
ng%mﬁéchq}§0[ﬁ|\§pl( %édlotlﬁ‘% Brig ( é l&ya%fid(%é andd e ayers were separated.
Tlg%té@g&%? Uaf,0N¥as C %}lt&ﬁeqewg‘[ﬂ RioA0 .mT‘B_E) ic_layers were

OpW se. resulting mxt revva stlrr at
candihat, dtieth MigSOThaml thi eolvers triconremoxt d nedavasdwad Ipisure to give a

seflopi it e fErdgneti § i B end et ReBigb ) mias stined at 0°c
foRGUaRMS th@y £5S1uNBK 8f Bt fracibed odMid th}la@ﬂs("@iﬁ 5 mdr) Was added and
The organic | ayers were conbined, dried (MySO) and

the esuliangmixtofe wepbtied aWAYC feid3e eeint Ehmmmurebyfas evaporated under

YRR RIS R P LR R O AR LTS, e ror 3

mnf € phikairé s e%pbr@t@di mddmedﬁdehtpeés@@ke to \/g@&lﬁ@glelmw bﬂ Wthh was
tEent ane (2x) and dried under reduced pressure to
a

a1 o ¢ E83YG (HF mbhands weshed vwithng satnigtedsaqaequs| Jogion "or NaHCO; (20
m@k\;fggrajqugﬁ%q'élygt wg% %tr &bmgg]?t?aﬁ%cl g.ﬁ(zo f/ﬁll). ik '\@gamc layers were
cdi&hlﬁﬂlec{, (dBlﬁd-(Mngij} end dﬁ]:LHolh@lnt g (drhfvedl wdef exyibddrpickylrd to give a
yeg]@[wug rdgiy gfpurl at}lonl\lt-)}b }llgsrhoc rgrglgt%grrgp }? ogl(s)ith’a gq_l(grlldilentocHAexEtOAc
R LS O ol i B0 ) s
oltmotdds ait Wﬁ@a pAwslet (AG4omgof0%i VRS HPIG, Rt: 3.8 min (purity: 100%).

LC/MS, M'(ESI): 389.3, M'(ESI): 387.2.

Example 2: Formation of N-{2-(3.4-dihvdroisoquinolin-2(1H)-visulfonyl)-1-[(4S8)-2.2-
dimethyl-1,3-dioxolan-4-yl]lethyl}-N-hydroxyformamide (2)

0O
HO_ J
N" O
/\)\/\\S/N
0

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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25 THF, 5.2 mM, 5.2 mol) was added dropw se. After 5

mn., diethyl chlorophosphate (0.34 WD 2007/ 048788
weon/ere06/ 067713 55 m, 2.37 mmol) was addePCT/BP1066/067713

5 mn., 3-phenyl propi onal dehyde (0.37 m, 2.84 mvl)

was added and the reaction mxture was stirred at room

tenperature for 40 mn. Then a 50% aqueous sol ution

of NH2OH (2.1 m) was added and the resulting biphasic

m xture was heated at 60C for 2.5 hours. Brine (20

m) was added and t he Iayers were separated. s The
dydib ydrpisoppinobip 519 Lid)-ylsutfpavDmethyl]

ggga@%ﬁdk&y&&smx\ﬂ& eorrbl ned, dried (I\/gSO4) and t he
g under reduced pressure to give a
yellow oil. A mxture of fé{( id(7 mM) and acetic
anhydride (1.7 ml) /rsemd\ﬁa{.’\(for 30 nin.,

then a sol ution of pr elvi O NQj/ i n anhydrous THE

(15 M) was added and™ the regulting m xture was

stirred at OC for 30 min. The m xture was evapor at ed
ThGHes c@rﬂpd&duﬁaﬁ rBp &S FlIDwindIrot&Rird descbed tnalkemnpl@ lisiep b), but
MeOH (10 m) heated at 60C for 30 nin.
st@ﬁtlsag tyoan hezsan@kf é\é@r atleﬁcaﬁwaéw nre@m%wnpmé?é%cethedlt@. qpanpound (3>

N T Lo e e

Lml\)IS, Mwesaﬁes@.esmme)" 39&m3. extracted W|th Et OAc (2x20
m ). The organic |ayers were conbined, dried (MySO)
and the solvent was renoved under reduced pressure to

EZf1c3 hsxteﬂngwoe" b kb
sutlion rdi fbmn\adi 4}1 preci pltatl on in EtOAc (6

m), the titIe compound (1) was obtained as a white
powder (364 ng, 40%yield). HRL 3.8 min (purity:
100% . LCO Ms, M+(ESI). Q{S\\M Sl): 387.2. 20
Exanpl e 2: Formation

N-{2- (3, 4-di hydr oi sogui -2(1@) ylsulfonyl) 1-[ (49
-2, 2-

Tl‘(ijézf)’ﬂ‘?éo%p&ma Vgels%%a%ﬁ fo‘l%'wllr%_ﬁﬁeék%ddt}é Eé’%gﬁ%%gﬁfi%’iﬁlgq step b), but

sttiep ra C&dbpmamﬁga];bpmiédmde ddisc pinhBchtion WBxprepipgation in EtOAc:
st ar

pSUER L gl Pl B of< brancdetnyuuhippiger (350 me. 50% yield).

HPUCI Ri: 028 m@D(payityRN1609pi L@MQMI(BSI23252 MAGESHhe232t | €
conpound (2) was obtained as a white povvder 392 nm,
43% vyi el d) .

Example 5: Formation of N-[2-(3.4-dihvdroisoquinolin-2(1H)-vlsulfonyl)-1-(2-thienvl)
ethvl]-N-hvdroxyformamide (5)

o TN
\\S NS
N
N \O N
ﬁ OH

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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HPLC, Rt: 3.0 min (purity: 95.0%. LC/ M5, Mt(ESI):
385.3, M(ESI): 383.3. WD 2007/048788

W/ Br2806/ 067713 56 Exanple 3: Formati on of PCT/EP2006/067713
N-{1-[ (3, 4-dihydroisoguinolin-2(1H)-yl sul fonyl) net hyl |
hexyl I - N- hvdroxvformamide (3) OONOCXIN-~OHI1 I O
The title conpound was prepared follow ng procedure
described in Exanple 1 step by, but 5 starting from
hexanal . After purification by precipitation in EtOAc

the title conmpound (3) was obtained as a white
the sitls crpPoBEYA ng)?u\@angbtampL@,s arRpfl-vghige pRwder hdifh mg; 4 5 ywld) HPLC,
3 , 3.
R%}%gﬁrﬁne(pzhg’:g?éa /Yl“ ﬂé/%d% MBE&TP 36Mh(FRIEsT): 3832
N-[1-cycl opropyl -2- (3, 4-di hydr oi sogui nol i n-2(1H) -yl
E10 syl&gn%:)ethylI-N-hvdroxvfgrnan1de (4) O N/\S N

O ﬁ!k‘ .u An ncavalETcY ’...'n =fa '_=§~

p ) g@ygﬁ I@l%ggfdé%&nlld’hl@éggﬁ e 1 step b), but st art| ng
yde. After purification by
precipitation in EtOAc: pentane 1:1, the title
co und (4) as whi t e powder (380 ng,
SIE06 Gty o SRR TG ( pur i ty: 10009
LG M5, MH(ESI): 325.2, M(ESI): 0323. 2. Exanpl e 5:

For mat i on of /%
N-f 2- (3, 4- di hydr oi sogui nopyir 2(1Hp-yl sul fonyl )-1-(2-th
ienyl) ethyll-N hvdroxvf mde (5) S 00 c) rN, OH

I 1 0
The title compound was prepared following procedure described in Example 1 step a), but

starting from isoindoline. The title compound was obtained as a grey powder (2.53 g, 76%

yield). HPLC, Rt: 2.1 min (purity: 100%). LC/MS, M (ESI): 198.1.

Step b))  Formation of  N-{1-[(1,3-dihydro-2H-isoindol-2-ylsulfonyl)methyl]-3-
phenylpropyl}-N-hydroxyformamide

The title compound was prepared following procedure described in Example 1 step b), but
starting from 2-(methylsulfonyl)isoindoline. After purification by precipitation in EtOAc,
the title compound (6) was obtained as a white powder (448 mg, 47% yield). HPLC, Rt: 3.7
min (purity: 100%). LC/MS, M"(ESI): 375.3, M'(ESI): 373.3.

Example 7: Formation of N-[2-(3.4-dihvdroisoquinolin-2(1H)-vlsulfonyl)-1-(3-thienvl)

ethvl]-N-hvdroxyformamide (7)
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20 The title conmpound was prepared follow ng procedure

described in Exanple 1 step b), but starting from
wQ2aonegrBenecar boxal dehyde. After purificati onP@WEPI0a&H67713

chromat ography on silica gel (gradient cHex: EtOAc 4:1

to EtQAc) followed by a precipitation in EtQAc/cHex,

WO 2007/ 048788 PCT/ EP2006/ 067713 57 the title

conmpound (5) was obt ai ned as %n of f-white powder (371

ng, 43%yield). HPLC, mn (purity: 98.6%.

LG M5, MH(ESI): 367. 2, M(ESI ): 365. % Exanpl e 6:

For mati on of ]

N-{1-[ (1, 3-di hydro- 2|—|-|50|nd0nL fonyl ) net hyl | - 3-
5 phenyl propyl | - N- hvd Nfa c“s (6) Step a)
Formati on of 2-(nethy oyl)‘/séondollne O N " O

The title conpound was pr epar edofol | om ng procedure
descri bed in Exanple 1 step a), but 10 starting from
Theséilnesnporad wiseoreparedfllonprapracedise descrbedin Bxanaplgr ejep b), but

st r?ﬁg %fong %1%1%)‘9?%% %Md%pr?iésﬁ)ﬁp}' ﬁgléﬁﬁatloﬁtb]éi H’%%Ill chromatography on

sﬂ“f@f el i(@adeht cHex:EtOAc 4:1 to pure EtOAc) followed by a prec1p1tat10n in
(1, 3-di hydr o- 2H i _soi ndol - suI fonyl. %5p
Ef&%ﬁ«ésﬁl@? dhy Hitle Rpmpalms&w &Wﬁd@e S@nxpﬁﬁw br |($34 mg, 39%
C t
cr II‘E)é 3&1; 9%@&%}1%@392?6428%?&4%% @WPgsPb %ﬁ?gp} 365.2.

startini
2 (m_sthylsulfonyl)lsm ndol i ne. After purlflcation by

a 1 |
b4 RLrs ke Amethyl]-2-

=

; npre 7.
N-[2(34d|hydr0|sogumoI|@2( ylsulfonyl) 1-(3-th
i enyl) ethyll-N-hvdr r e N 2007/ 048788
PCT/ EP2006/ 067713 5{?@\‘ % ( E:Y\D

~OH

The title compound was prepared following procedure described in Example 1 step b), but
starting from 2-methyl-2-morpholinopropanal. After purification by precipitation in EtOAc,
the title compound (8) was obtained as a white powder (294 mg, 30% yield). HPLC, Rt: 2.1
min (purity: 99.9%). LC/MS, M"(ESI): 412.4, M'(ESI): 410.3.

Example 9: Formation of N-[2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-pyrimidin-
5-vylethvl]-N-hvdroxvformamide (9)

N

2
o L
! . N
S
N7\
O No
f OH
O

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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01 NSON, OH | O The title conmpound was prepared
follow ng procedure described in Exanple 1 step b),
whio7/0¢4788 t i ng from 3-t hi ophenecar boxal dehyde. P&F/ER2006/067713

purification by flash chromatography on silica gel
(gradient cHex: EtQAc 4:1 to pure EtOAc) followed by a
precipitation in 5 Et QAc/cHex, the title conpound (7)

was obtained as an of f-white powder (334 ngy, 39%

yield). HPLC, Rt: 3.2 mn (purity: 95.4% . LC M5,

MH(ESI): 367.2, M (ES 8) 365.2. Exanple 8: Formation
olygined as a yellow ‘powder (68 mg, 8% yield). HPLC, Rt 2.4 min (purity: 90.5%).

A I 2(1 | sul f I thyl |
Lt S PR ES) L opyl 12 N hudr oxv] of mar e

(8) O ANSON ON, CHO 10 1O Il The title conpound

was prepared foll ow n rocedur e descrijbed in Exa
Egjaggggplgg)l:o%& &Qg ?Zﬁ& .d}h;,;drmsoqumohn 2(1H)- Vlsulfonvl) 1-pyridin-
YRR Rp&lahﬂgpfﬁganal After purification by
the title conmpound (8) was

obtai ned as a white povvder (294 my,~~3Q% yi el d). HPLC,

Rt: 2.1 mn (purity: 99.9%9Q LC (ESI): 412. 4,
M (ESI): 410.3. 15 Exagmple~Q:-SForfration of
N-[ 2- (3, 4-di hydr oi sog ol i n-2¢ | sul fonyl)-1-pyrim

i din- 5-ylethyll-N hvdroxy0or ma de (99 N p\ \ N NO
N,OH O The title conpound was %repared fol |l owi ng

TR GEM S HaSHs REshri AR ﬁro@ecﬁﬁ@ RedlibediH Exa%@ple 1 step b), but

startlngfromS pyrlmdlnecar oxal dehyde. After _
stpung f |fc<an| oiﬁpbydlmcedaqzaldahyd@n iAdter EtpOAdicetiHax, by ol frosipitation  in

% r/%g]& ne I&Ca tcé)nq;r)]ognrdomol) l3vr219_<|5b‘[a{lrrlleed Elsl ‘E:ll!l SERiRe lf|>8vvder (153 mg,

18% yield). HPLC, Rt: 1.9 min (purity: 91.6%). LC/MS, M(ESI): 362.3, M'(ESI): 360.3.

Example 11: Formation of N-[2-(3.4-dihvdroisoquinolin-2(1H)-vlsulfonyD)-1-pvridin-

3-vylethvl]-N-hvdroxvyvformamide, hydrochloride salt (11)

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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WD 2007/ 048788 PCT/ EP2006/ 067713 59 obtai ned as a

yel |l ow powder (68 ngy, 8% yield). HPLC, Rt: 2.4 mn
W@ paoriossrss 90. 5% . LC M5, MH(ESI): 363.2, M (BRII/EP2006/067713
361.1. Exanple 10: Formati on of
N-[ 2- (3, 4-di hydr oi sogui nolin-2(1H) -yl sul fonyl)-1-pyrid
in- 5 3-vlethvl|-N hvdroxvformam de (10) OS\ N O
rN,OH CO/ O The title conpognd was prepared
foll ow ng procedure described in Exanple 1 step b),
but starting from S-Igyri di necar boxal dehyde. After

' ' 1 £ WNi(d f (Oe/ndineth gy I; u n-2(1H)-vl

53 T LU eTa).  HPLe, R, 1.9 min

(purity: 91.6% . LC M, (ESI): 362.3, M(ESI):

360, 3. Example 11: Formation, of i o
SIRE [ LL Q1A L0GiOh { dr G BGET RIS MeHY B eyl S -ty droisggipgline

in- 3-vlethvll-Nhvdroxvformani dep hydrochl oride salt

(11) 0 N N~SO H-Cl N,/,\s\\ An excess of a

solution of HO (4Nin 1,4 pxare) owas added to a

solution of N-[2-(3,4- dphyadFOrsoqui nolin-2(1

H) -yl sul fonyl ) -1-pyridi n-3-yl et hyl ] - N-hydr oxyf or mam de

TlisBtergomp@ et vpasriregared follondngiprogehes dgscgibed th Example 1 step a), but
reci pitat ut .. The per nat ant. was _r.enovied b .

S o o Pl S GO R B (B ridg and one

addlitidhaFe@fvAlént)of ame Ad rTihe ditlén@edpouh@ S @Bt apie@SS W gald Qellow powder

(98| ve the title compound (11) as an off-white powder

0 ;g 9 Y0 okd). PLG .t 3 rppi(ouritge 99.3%09 L/, M r(EBY: 272.2.
83.0%. LC M5, Mt(ESI): 362.3, M(ESI): 360.3. WO
2007/ 048788 PCT/ EP2006/ 067713 60
Step b) Formation of N-(1-{[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]

methyl}-3-phenylpropyl)-N-hydroxyformamide

0]

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. ~ After
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-dihvdroisoquinolin-2(1H)-vlsulfonyl)-1-(6-

methoxypyridin-3-ylethvyl]-N-hydroxyformamide (13)
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Exanpl e 12: Formation of
N-(1-{[ (6, 7-di met hoxy- 3, 4-di hydr oi soqui nol i n-2(1H)-vl)

wa@ o7 08788 met hyl | - 3- phenyl propyl ) - N- hvdr oxvf or PERER®06/067713
(12) Step a) Formation of
6, 7- di met hoxy- 2- (et hyl sul fonyl)-1, 2, 3, 4-tetrahydroi so
guinoline 0 \\ / /Ol \ NI1\ O OS5 The title
conmpound was prepared fol | owif)g procedure described in
Exanple 1 step a), but starting from
6, 7-di met hoxy- 1, 2, 3, 4-t et rahydr oi soqui nol i ne

The b eampsundevasriucrstied [odlowing piesrdusedesgibechin BranmleA step b), but

stcjl_ljaiﬁ tlijr(l)xﬁ 9 3§%wmlﬁﬁ%§g{%§%@%§y% pgﬂg@eéy r#dr%aﬂon by flash

cl(r@maﬂogija.phﬁ%rﬂ%llcaLgéll\/@rad\t’MtEﬂﬂéx ERJRc 24:1 10 St@Ac)H)followed by a
Formation o
PIReipHatfqnig, Ef%C(P@leawh% tide gpmpenh ddhtphebiained g py ofange powder
i8Ylhgnids i SRRNEBYRAT QM) NN LT RNQNRESHE 3024, M-
(§5| Q M) y1£[§} C’T he tlg]t e @g ouglr? /\y?\gsqgr esgare Sif 39
(E&ﬂl36mﬁng procedure descri bed in Exanple 1 step b),
but is starting from
6, 7- di met hoxy- 2- (met hyl sul fonyl')-1, 2,3, 4-tetrahydroi so
EgithpRrl i10e. Féfh&lion PYT IN-IE Rl 0@inkdth LS URIih &dio¥dalitholin-2(1H)-y1)
ttuAc/pentane The t11le conpound (12) was obtal ned as
sudfonygj H4bhide i6d- lodydiogabinyd-slleth vl Hbihedr gxviornamider( 14)

(purity: 99.79%. LC/ MG, MHGESI): 4494, M (ESI):

447.4. 20 Exanple 13: [Fornhatiqn <
N-[ 2- (3, 4- di hydr oi soqui nt (1 sulfonyl) 1-(6-
nmet hoxypyri di n- 3- yl)ekhyﬁlvbghv-ro f o mani de (13) /
0_|
%20

0111, O\ \ INN,

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 2,3-O-
isopropylidene-D-glyceraldehyde. After purification by crystallization at —-20°C in
EtOAc/pentane, the title compound (14) was obtained as a white powder (117 mg, 18%
yield). HPLC, Rt: 2.6 min (purity: 97.3%). LC/MS, M"(ESI): 445.4, M"(ESI): 443 .4. 'H.

Example 15: Formation of N-{l-cyclopentyl-2-[(6,7-dimethoxv-3.,4-dihvdroisoquino-
lin-2(1H)-vD)sulfonvl]ethvl}-N-hvdroxyformamide (15)

(OH

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



10

15

20

0 WO 2007/ 048788 PCT/ EP2006/ 067713 61 The title

conpound was prepared foll ow ng procedure described in
waEx@mpsssssl step b), but starting from PCT/EP2006/067713

6- met hoxy- 3- pyri di necar boxal dehyde. After purification

by flash chromatography on silica gel (gradient

CHex: EtOAc 4:1 to EtOAc), followed by a precipitation

in Et OAc/ pentane, the title cgnpound (14) was obtai ned

as an orange powder s (135 ny, 15%yield). HPLC, Rt:

2.8 mn (purity: 98,4% . LC M5, M(ESI): 392.4, M )
t1t4q5g'1§1p0@gd_1§)_ WX ghﬁgm@d P4-2 whitsraevess (@P0 mg, 53%). HPLC, Rt: 2.9 min

; 6\ 71 dinyet : ' . i nolin-2(1H) -yl
o7 3Py FEP TR i WD 378 Kl an- - y1 | oty
| - N-hvdroxvformam de (14) O HORN-NCa O- SD O 10

The title conmpound was p ared follow.ng procedure
Examaple; 164 Farmas, -q dng-2H-1sqindel- 2oslsn lignyl)-1-

A Lebihafride flmg et rahydr oi so
; - —dene- O- gl ycer al dehyde.
After purification by crystallization at -20C in
Et OAc/ pentane, the title conpound was obt ai ned as
a white powder (117 ng, 18%Is vyi HPLC, Rt: 2.6
mn (purity: 97.3%. LC/'NBSNM(E h45. 4, M (ESI):
f

443.4. 'H  Exanple 15:W§ 0
N-{1-cycl opentyl -2-[ (& 7-di nét Aoxv- 3, 4- di hydr oi sogui no
- lin-2(1H)-yl)sul fon hyl | - N- hvdr oxvf or mam de (15)
O OON (ON, OH 20 O '"The title conmpound was prepared
fol.l ow n r.ocedure d ri bed in anpl e, 1. st b
T Y PG R e Rl mieecbt S WBveFo i B FBigy 1 step o). but
stértiﬁg rédmt ﬁtrhéﬂﬁyﬁﬁﬁd)rgwdﬂwiﬁwlihe €andng,3-O-isopropylidene-D-glyceraldehyde.
cycl opent anecar boxal dehyde. After purification by
Aley prefiFatioar pyrerywalbraisy pedit@As/pentacwhe2 607/ cwgregd (16) was

ot FRE08LIG0GA3: (BPmg, 14%). HPLC, Rt: 2.4 min (purity: 98.0%). LC/MS,
M"(ESI): 371.1, M (ESI): 369.1.

Example 17: Formation of N-(1-{[(6,7-dimethoxv-3.4-dihvdroisoguinolin-2(1H)-
vDsulfonvllmethvl}-2-ethylbutyl)-N-hvdroxvformamide (17)

@]
N\
_© N/S\\/\)i/
O No
f OH
(@]

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 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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title conpound (15) was obtained as a white powder

(400 ng, 53%. HPLC, Rt: 2.9 mn (purity: 96.09%.
wa.cyonBys788-( ESI ) . 413.5, M (ESI): 411.4. Exanpl BCTWBP2006/067713

For mati on of

N-{2-(1, 3-di hydro-2Hi soi ndol - 2-yl sul fonyl )-1-[ (4S) - 2,

2- s

di met hyl - 1, 3- di oxol an- 4-yl | et hyl | - N- hvdr oxvf or mam de

(16) 10- HO NNO\ / OOThe title conpound vvas

prepared follow ng procedure described in Exanple
E&amalehLS EQﬁmatmn;foNT{,l. [{48,372.2 dimethvyl-1,3-dioxolan-4-y1]-2- [(6 isopropvl-

Strapl Ez]) Fbm&mc@mjtiy [pw Msﬁ;@wlpzatylmthﬂeﬂ]%klpmh@x}ezhmbezme
title conpound (16) mas obtalned as a grey powder (75
ng, 149 . HPLC, Rt: o) n (purl t 98.0% . LC M5,
Mr(ESI): 371.1, NL(ESI) 1 agpl e 17: Formati on
of N-(1- {[(67d|rrethoy dr oi sogui nol i n-2(1H) -
i's
vl ) sul fonvl | met hvl | - 2- et th but vl ) - N- hvdr oxvf or mam_ de

A mpytury of ghisoRen! | berzaldghydg @re 2t i k83 nuaok) ot apzoacetaldehyde

d1ﬂ{eﬂ‘§@% &g f(?% b o%'i B{Iﬁ(?l? qH Grdfs 0(5563 %‘i’l) | s EXRIREE whth azeotropic
ste C) bu tarting from
refovaldefnedtbiofoy 12-hoom.t e sallEmmwds)rethoRedByritet eamhytd)raffcﬁd) the titled

Og‘FI noélrag%ﬁ?‘g% (?2119(3%8%1%}3%d$ﬁ§yr dgll,z,)amt/ﬁlée E@r@?&gS}é& Ry = 0.75. 'H-

NI 01 RISt AL
t)Mh2g EHhewde6s (40a),\y27 @4%s) HPLC, Rt: 3.2 min (purity:

95.7% . LC/MS, M+(ESI): 415.4, M (ESI): 413.3. WO
2007/ 048788 PCT/ EP2006/ 067713 63 Exanpl e 18:

Slﬁﬁf”ﬁ’ﬁ% 0f6 gopmpﬁlmqumhglﬁoxol an-4-vl|-2-[(6-isopr

3 4 d| hydr oi sogui nol i n-2(1 hsul fonyl | et hyl | - N- hydr
oxyformam de (18) Step a) °F tron of
N-[(4-1i sopropyl phenyl ) net hyl ene] - 2, 2-di ne

N—[PAP -18 propylpﬁenyn)methylene] 2,2-dimethoxyethanamine (5.0 g) was added to hot
concentrated sulfuric acid (50 ml) at 140°C dropwise over a period of 10 min. The mixture
was stirred at this temperature for additional 10 min and cooled to RT. The mixture was
basified with an aqueous solution of NaOH and the product was extracted with MTBE
(6x75 ml). The combined organic layers were dried (MgSO4) and evaporated under reduced
pressure. The residue was purified by flash chromatography on silica (pet. ether/EtOAc
9/1) to afford the titled compound as a solid (200 mg, 15%). TLC- Chloroform / methanol:
(9.5/0.5): Ry=0.55. "H NMR (CDCls, 400MHz) & 1.28 (6H, d), 3.10 (1H, m), 7.49 (1H, d),
7.53 (2H, m), 7.89 (1H, d), 8.49 (1H, d), 9.19 (1H, s).
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0l1-1 o~ s A mxture of 4-isopropyl benzal dehyde (25
g, 183 mmol) and am noacet al dehyde di net hyl acet al

W@ 287048788 275 mmol ) in toluene (250 M) was r ePCTURRIH06/067713
with azeotropic renoval of water for 13 hours. The
sol vent was renoved under vacuumto afford the titled
conpound as viscous oil (36 g, 83%. TLC Chloroform/
met hanol : (95/5): Rf = 0.75. (H NWR (CDCL3, 400MHz) 6
1.28 (6H d, 2.95 (1H, m, 3. 44 (6H s), 3.78 (2H,
d), 4.68 (1H, 10 t), 7.28 (2H , .68 (2H, d), 8.27

S temcv F gfjmatstneqf GohsorsPiat Bert- @fméydrg@g%lﬁylw@s@tﬁfpffdmlﬁ@

N—[(4 i sopropyl phenyl ) net ne\f'2, 2.cdi met hoxyet hanami
ne (5.0 g) was added t ks~ concentrated sulfuric
acid (50 m) at 140C dr opwi se over a period of 10 m n.

The m xture was stirred at this tenperature for
Aadditure erfi- isQ@fopjflﬁsoan'niohm@(b&l g anfkplatifluer(hV xoxide (ks mg) in acetic

R T ot b e REG e Qe Bl RRHE Apedi®ror 3 days. The

cAPRIWRN[ B8R BhE tﬁeaﬁelraﬁe Wwas evaloragd ﬁh/&a&%au@aq)ressure The residue
evapor at ed under reduced bgressure The resi due was

wpunispinsady aSblason oh i #gnabiynenste il e qipperaied inder rduced
pr§% r1]1Iree:j ( @A ¥ F%lge,%t%lgl pltp%)mEa afls%]goélrdo 0 ghtdfe/ﬂe?ﬁgﬁgep was repeated twice
to(e%s&e @h&domﬁfete Acldnge bHaN\‘Be @&ID@llB HAE0QMAEz )CHord o2 / methanol: (9

/1% R @1@1 M;ly) 19334-41@6?%HH MR 1}3@0?44,4409,54&\)&1 i8 (rgH d), 2.86 (1H,
OB LI, STTAEFROCUABL LR 105 ey (RN S v

hydr ochl ori de NH H CI A n1xture of
6-i sopropylisoquinoline ( ﬁ%fand platinun(lV) oxide
Stem 8o agpafian cetsprropylc? dm@@o}ls yn s 2y atdndradpquinoline
under a pressure of 5Kg of hydrog@n for 3 days. The 5
catal yst was filtered and t f'Itséie was evapor at ed
under reduced pressure. Th i Jueowas suspended in a
solution of HCL (4Min 0 m) and evaporated
under reduced pressure fo afford the titled conpound
as a solid (2.0 g, 95% . This step was repeated tw ce
Theotitén smnpounldevasmrppaeccbfcéboash@g@ccﬁured@stcab@d gaFxangle H step a), but

N A it A

qgﬂvaléht &6 HIEA. THE tii)e, co?npﬂ)ﬁnﬂ s dﬂtamé’d §s7a whiite deﬂ(IlQS g, 73%).
2H 5), 7,08 (1Hs), 7,12 (2H 9.31 (2H, s).

HPLC, Rt:'4.3 min (pur1ty 84%). LC/MS (ESI) 254.1.

Step e) Formation of N-{I1-[(45)-2,2-dimethyl-1,3-dioxolan-4-yl]-2-[(6-isopropyl-3,4-
dihydroisoquinolin-2(1H )-yl)sulfonyljethyl}-N-hydroxyformamide
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Step d) Formation of 6-isopropyl-2-(nethylsu
[ fonyl)-1, 2, 3,4-tetrahydroi soquinoline O N SD The
W paoe48788pound was prepared fol |l owi ng proceduP@I/EP2006/067713
described in Exanple 1 step a), but 15 starting from
6-i sopropyl -1, 2, 3, 4-t et rahydr oi soqui nol i ne
hydr ochl ori de and one additional equival ent of D EA
The titl e conpound was obtaiqu as a white powder
(1.75 g, 73%9. HPLC, R: 4.3 min (purity: 84%.
LG M5, MH(ESI): 254.1. Step e) Formation of N-[]
Thyq @t&esyotgpgmé,vms prepared following procedure described in Example 1 step b), but

i arorssaumer P sy elr | S0 PRt e, gpe 230
isopropyiiddac-D-glycddadbhydy, @Hiter IpOtifiviDic200y £648N8&tion in EtOAc the title

PCT/ EP2006/ 067713 65 The tit|e compound was prepare
CHHUBH %}é VRS OOERRdS deluts m%{eir 268t leoh HELEp Riy) 3.0 fhin (purity:

o) 1SRG, E%f 07 4, M(ESI): 425.4.
-|%opropyhmg &ethy suﬁfo%yl) 1, 2, 3, 4-t et rahydr oi soqu

i noline and 2, 3-0- |sopropylldene D-glyceraldehyde

1 ((agﬂzrmdméelhvﬁl 3Jd|f’da<@1arRﬂ*V1]3t1§/1pNEh\(d?Hfi‘i/fbi/marrﬁdé;?9}510/‘)

LT NS, MF(EST): 427.4, MF(EST): 2425.4. Exanple
Formation of N-{2-[(7-chloro-3,4-dihydroisog

uin 1
s bbb ey BPUREHYEVARRYIE Ny o

yfornan1de (19) 10 Step a) Fornatdon

N-[ 2- (4- chl or ophenyl ) et 8y "th quonan1de 0 CH

NO A sol ution of 4-chl or z?mne (5.0 g, 32

mol ) and DIEA (6.0 ml, 35 anhydr ous DCM

100. ni copl e t -5 tha es .

Aol {3008 Rty amwrﬁ? ARG} B EO S mmoD in

a 0 a n tHafésulo ort 75 ml, 35
ﬂh Grolub IDTMINIBO Wil P wa e §1barfe§°cah ¢ hfetHa@ésulf Ucfhl ide.75 ml, 3
e is reaction mxture was washed with a | ueous

mgmlbwwdéﬂ drpp(ise The remultingriaixgure stag sfredat aSqG 8us hour. Then the
reﬁ&io?l;ﬂé{?(ﬂgg apﬁ)% \% %188 lﬁi rgq)ua)r.[%%oﬂlgllﬂg gﬁ Ilﬁlcdl?éla)?rgr% 5%1?% a saturated
aqeoiN soddionciiNeHCODS0d)mIaNThd heesdl igstt woBsetaordedth DCM (100
mij)n%ﬁer organic layers were combined, dried (MgSO4) 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

X

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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reduced pressure to give 7.4 g (98% of the title
conpound as a pale yell ow powder. HPLC, Rt: 2.6 mn

W@ pariossrss 95. 1% . LG/ M5, MH(ESI): 234.1, M ( ESPQT/EP2006/067713
232.1. 20 Step b) Formation of
7-chl oro-2-(net hyl sul fonyl)-1, 2, 3, 4-t et rahydr oi soqui no
line 0O C N SO A solution
N-[ 2- (4- chl or ophenyl ) et hyl ] met hanesul f onam de (6.9 g,
29.5 mmol) and trioxane (2.65 g, 29.5 mml) was

prepared i n anhydrous DCM (150 ni % then boron 25
(15Qinpl) gagd Métumt@ci/ AgucoRs prIptiQLApNaNCO 2150 ml); Thozdweus layers were
o) DAL 6 S DA 8 RSO0 and
sobasih &chs weinbvstatueder \NLWZOD P &4&¢88 dP@T A FRROGEIONG §a1ikd3 The6solid was

150 mi d t ted | uti f HCO3
N T T A -
addtQOrpd I)esul‘;m? R%Wﬁe%ésafﬂ%réd,"é@drsﬁecp@ﬂﬁ'E't‘ﬁg/peﬁ’tﬁhee gl/ 1) and pentane,
(MS™) and e d

sol vent was renoved under "reduc
thpn @sisdinad¢roredilacd [repateetoygive dvd gdBB%h) oThiee 0t icdmpagnd as a white

Pt HEECTRS SaibitandonBh L FlsSrIBsaily The
resulting precipitate was filtered, washed wth

Et 20/ pentane (1/1) and pentane, then dried under
Stere du cledrmiies salr B-{Ld (Gichier& 3@-Ghi@ 8oy quholithé( It vl sulfonyl]-1-[(4S)-

2 SRR SR e e 3 L,

For mati on of
N-[2-[(7-chl oro-3, 4-di hydr oi soqui nop' =2(]H) -yl )sul fon

yl]-1-[(4S)- 10 % o

2. 2-dimethyl -1, 3-di 6 _ ket iyl 7% N- hydr oxyf or mani
de o- - o\ =0 C / | oux‘EmmrbHHOAsmution
of

7-chl oro-2- (net hyl sul fonyl )-1, 2,03, 4-t et rahydroi soqui no
Al $01&tidn200 ghlord-Blmethviwhlfony®is1,pBepateklydroiséqiiysiineu@00 mg, 0.81

THFE (6 m ) and cooled at -78C. D et hyl . .
mgipllorish EpMETe ipo 2alydipus 9o (hon) wad serleds at -78°C. Dicthyl

AP PRatc B1BOYED B AndO! Wid Qicll drbfwlst HYARwAMY @ solution of
¢ T{;—IllﬁB 1s.§ga ﬁ1(g % Tgﬁnm)?) . g\?t er 1d(;tierri n. ﬁ‘gt H@@é a y 8 solution o
L$MDSi @M of THE3-18 ml, 1.8 mmol). After 10 min. at —=78°C, a solution of 2,3-O-
isopropylidene-D-glyceraldehyde (130 mg, 1.0 mmol) in anhydrous THF (1 ml) was added.
The reaction mixture was stirred at —78°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,4) 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 NaHCO; (5
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i sopropyl i dene-D- gl yceral dehyde (130 ng, 1.0 mml) in
anhydrous THF (1 m) was added. The reaction m xture
wo®7o¥8788 ed at -78C for 15 min, then at room PCT/EP2006/067713
tenperature for 90 min. Then a 50% aqueous sol ution
of NH2ZOH (2.1 m) was added and the resulting biphasic
m xture was heated at 60C for 15 hours. The reaction
m xture was washed with brine-(5 20 m) and the |ayers
wer e separated. The organic Iayer was dried (MSO4)
and the solvent was renoved under reduced pressure to
mpi e prganiq bucomay driediaS O anfl thuselvert ey iamovedanger reduced
d
et B B0 Lo BORKE P Akt M5Bl FERCERS Acipentane
gave Fnhed(1606) dﬂ-ﬁle(tﬂlmwmpmmda(déyeds andhitb@ondst| HPIDG, Rt: 3.1 min

xture was |rr then at RT for
(Pgﬂtyrri987%ﬁh%C &:‘ lgga%&z%%g]laﬁde reduced 25
pressure. The reS| due was taken up with MeOH (10 ni)
and heated at 60C for 90 m n. The m'xture was
m/fa ler aZ(E'd Hmdmrtlonecbfcelﬂ— é udlmetth)o S/édah Ioiso inolin-2(1H)-
and

| ayer was dried (Na2804) and t nt was renoved
under reduced pressm g ve S hel cr ude conpound.
Purification by crys i Q Mdrt OAc/ pent ane
gave 56 ng (16% of t I co ound (19) as a white
powder. HPLC, Rt: 3.1 mn (purity: 99.7% . LC M5,
TMF‘(liﬂ:_ﬁSb()mpGiﬂJg s pvefaeS] Jalloing Broc&duex degotibed®t Example 1 step b), but
For mat i.on of
SUGLng - ¢ f1eB 7- Q7 WERFBRYL-3-(hethvhplpeyldd ged- iditraydieisggiuinoline and
trﬁﬁjle)ﬂ%!‘lwe%éhlyﬁ@t J&Yt'eff parli?lcé:ﬂoﬁet)ﬁy tﬁﬁi’e{tﬂonh{'ﬂh}@%&l‘/ﬁélﬁﬁﬂ@ the title

he title COI’TpOUﬂ

meupd é%iérvw ofomlmewwsmgwlpteqmm él 7(;1iefsg,r248/e)d HPh.CER&rT enin (purity:

%03 gl AR ESD et SE RSPy

1, 2,3, 4-tetrahydroi soqui noline and

trimet hyl acet al dehyde. After pur| fi catl on by
Exargprleal ll:  Eoymagion; of Mt {o) lalg -dithp

&ﬂziﬁ Lo E51cARH BN g % (175 249% .
1- q € Sle FI—NUI?%r)%f%r a%nc? gﬁg‘j (LCII\/BngM+(Eé?)

401. 4, M (ESI): 399. 4.
O,
cl /\\S\/\(O

The title compound was prepared following procedure described in Example 19 step c), but

V\D 2007/ 048788 PCT/ EP2006/ 067713}(6{722 The or ganl c

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-dihvdroisoguinolin-2(1H)-
yvDsulfonvl]-1-[(2R)-tetrahvdrofuran-2-yllethvl}-N-hvdroxvformamide (22)
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I's Exanple 21: Formation of
N-{2-[(7-chl oro-3, 4-di hydroi sog

wa@ewel#8182( 1H) - yl ) sul fonyl | - PCT/EP2006/067713
1-cycl opentyl et hyl | - N-hvdroxvformam de (21) O C N %
N, OH----p1l I 0O The title conpound was prepared

follow ng procedure described in Exanple 19 step c),
but starting from 7-chl oro- 2,(net hyl sul fonyl) -

1, 2,3, 4- tetrahydr0|squ|noI|ne and 20
cyclopentanecarboxaldehyde After purification b

Stepy 8t aFormagien onfi A- [&@A@VOp’eﬁtd&n@rmﬁmutqlmr?éHzlawrﬁaufmlyl] 1-[(2R)-
whi t wd 270 ny, 349
el By B %?pﬁ‘r. y: 692"6%?r Eu VG MBS

387.3, M(ESI): 385.3. Exanple 2 tion of
N{(1R)-2-[(7-chl oro- 34-mrw&mnso olin-2(1H)- 25
yl)sul fonvl | -1-[(2R) %te ATely-af urfan- 2 yl I et hyl | - N-hvd

roxvformam de (22) WO 2 /0487§8<PCT/EP2006/067713
68 Step a) Formation of

2- - chl-0 4~di [ [ - Syl
ATt e S BB Pt e S b Bl g me. 2.2
mAob)owag 'pﬂ:lpamﬁ in anhydrous THF (6 ml) and cooled at —78°C. Then a solution of

7-chl oro- neth | sul fonyl t et rahydroi so

LifMPS g 1 Gt 2l rﬁ?%l‘)l?‘\%éswﬁ? & %qdeerqu¥%?n ' &%mm a IM
SOTL'I_‘LIEJH(@f Hﬂe W?@%Qﬁfiﬁérﬁrm?ﬁ&rbmﬁe %S%goﬁnﬁﬁol) in anhydrous
THFoqaw asided Aﬂtesrﬁs@ﬁlgnnmtureawabl\ﬂtlrsdlauw&(‘rﬁi fofr 4nhetulngyy Ithen at RT for 15

t et r ahydr of ur an- 2- car boxyl 300 2.3
e p i e S TR i o e g ks o Beus mi) and
e;éltabfeﬂeﬂﬂﬁEtzO?@Ql(f ). AR Ve shic Ia?@r@ vedre BImbRied WRashBOWith water (10

The reaction m xture was goure InalN aqueous

mbgingthring (@0 nuGithers dried (Mg O)oanglxthe aelverts wicré reEn@@:d under reduced
prgss)ﬁ%eotomg a{ﬁage (})fﬁﬁ?wmsﬁ dd g?rflﬁn Vowi%l%s (\:7\503. eioﬂwd[h m1r(1]1mum amount of

M@mﬁ%gwammb tiﬂ[@c@rﬁbéﬁﬁlﬂt@ AMhiRe pewayfe(ﬁzumﬁger@rygd HEEd', Rt: 3.4 min
pressure to ive a e ye||OM/SO|Id The solid was

(PSR 94 030t BCE: Wi GHH: bt ST RO 1 0 g1 ve. ¢ ho
title conpound as a white powder (520 ng, 69% . HPLC
Rt: 3.4 mn

Step b) Formation of 2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(2R)-

o

cl o\\s E
N7

\QQ O OH

A solution of 2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(2R)-

tetrahydrofuran-2-ylJethanol

tetrahydrofuran-2-yl]ethanone (520 mg, 1.51 mmol) was prepared in a mixture of
THF/MeOH (ratio 1/5, 10 ml), then NaBH4 (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 HCl (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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(purity: 97.0%. LCMS, MH(ESI): 344.2, M (ESI):

342.2. 15 Step b) Formation of
WQ@2(0¢/P48788 or o- 3, 4- di hydr oi soqui nol i n-2(] H) -yl ) Bei/EP299é/967713

-1-[(2R)- tetrahydrofuran-2-yl]ethanol O O C O NO CH

A sol ution of

2-[(7-chl oro-3, 4-di hydr oi soqui nolin-2(1H)-yl)sul fonyl]

-1-[(2R)- 20 tetrahydrofuran-2-yl]ethanone (520 ny,

1.51 mmol) was prepared in a mxture of THF MeOH

(ratio 1/5, 10 m), then NaBH4 (86 ngy, 2.27 nmol) was
ey edl UpeRTt ICAHRRH Sucssurehie $18 thet ity comprauidesviawhife iperder (420 meg,

f i On: T ) : . o

S e e BB BRES AR IR R 3 pig gpurty: 97.9%)
L@iM®, Mt @8¢): 3802m ) and washed with a I N agueous

solution of HC1L (4 m ). The aqueous | ayer was

extracted with Et QAc (3x). The organic 25 |ayers were

hne ed-w I >@0 j i :

S Une el SRRl By GO B b 1234
teGOhyderody@dnelinder reduced pressure to give the title

conmpound as a white powder (420 ng, o 0% used in the

next step without further purisficatifony HPLC, Rt: 3.1

mn (purity: 97.99%.q LG M5, Mg T~346.2. s Step c)
For mat i on m P
7-chloro-2-([2-[(2R) -t rof uran-2-yl ] vinyl }sul fon
yl)-1,2,3,4- tetrahydroisoquinoline O Cl / CINO A
Asol sbiutionof of 2-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(2R)-

byt B BT P b 2
a%(%l% M3 (B0 dBd - (BS, MRl thethBnesdorBMRUHALS0.14 ml, 1.82

m ) was cool ed at 0C, then nethanesul fonyl
mgtelow dscelded diopwige, The sulivmglnpixivae was dledediatd)shi fee nhethen at RT
r | tingm xture was stirred at .0C f 5 mn, . then
ro 3phour ey i R ML ool i 4 90 o pelPor it and

extftRd awittN FAQue qQs ). SKcubrigaiiic dhydrClvead dombitied Adti@tl (Migh0,4) and the
Et OAc (2x). The organic | ayers were conbi ned, dried
solyggsorpreatsinovae undey pdpgcsl Risswr Knsivedhe tiderconpgyed@s an orange

BTV ARG R o SRR s 85 gagn e o2
(purity: 94.2% . LC MsS, 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 (15)-2-[(7-chloro-3,4-

dihydroisoquinolin-2(1H)-yl)sulfonyl]-N-hydroxy-1-[(2R)-tetrahydrofuran-2-

ylJethanamine

Q Q
A . A .
cl /S,\\ Cl N/S\\ :
O HN. and 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-
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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Step d) Formation of
(]R-2-[(7-chl oro-3, 4-di hydr oi soqui nolin-2(]H)-yl)sulf
W@ nool7049%88 PCT/EP2006/067713
hydroxy-]-[(2R)-tetrahydrofuran-2-yl]ethanam ne and (1
S)-2-[(7-chloro-3, 4- di hydroi soqui nolin-2(1
H) -yl )sul fonyl]-N hydroxy-] -[(2R)-tetrahydrofuran-2
20 ylJethananmine o C C NN \ | OHNC OH and O HNC
H (1 R 2R) (1 S,2R) A solution of
7-chl oro-2-( éi) rl?)-tetrah&drofuran 2-yl]vinyl}sul fon
myqtl}r_ewag; @atq:d A SOrQHYTP (ljlpgl@q he, 60 lvent V(zapoeyag@rateﬂ apg the residue was

o P ol P R hic T G e s SRl RAUERAE as removed

urides tddhcestgprbsqnham glvé/‘DyElﬂ)@szﬂ4B171&8caEﬁff biz PR 6M@ﬁﬁVog3aphy on silica
70 xture heated at 60C f 6 hours. The so
(CW% Qéﬁéé alloivet 1R sCRaER i S PRAdiaTsTep en el @Nﬁ nd (1S.2R).

%\? Ceted 065 Kﬁ 91&91@5‘1'11& W 2Y §512 i8S adihis Gichi &J;&SS It r @@qn o). HPLC, Rt:

s renoved under reduced ive a
29@111ha§wr(ty1904%) LG/, MIGESL): $6la$h chrormt ography on

Et QAc 35/ d th t
TR treGied S IO FOBE pas phRInsiys S impe i e G0 e 189, HeLC, Re
t d th
2EHBRCh Aty B0, ECIMSS SRS %lqb- e B

90.49% . LC/ M5, Mt(ESI): 361. 3. ;I'he expected (1R, 2R

I 5 E%e F%Ema%log b%ta Hﬁ ﬁ(q {{25 t(’P ghl %4 & ﬁsﬁafrkj}%%)q\.ﬁﬁ(?ﬁ%y(il :H%-%??sﬁlfonyl]- 1-

[(3®)LtcEah ﬁfraﬁp2ltlﬁrmﬁthfbf d
(N-){l( 1?{)}?62?[ (7- cﬁl]ce)rg-}s, 4-ygi r??/'dornc?ialsncl) eui nolin-2(1H)-yl)s

ul fonyl]-1- [(2R)-tetrahydrofuran-2-3lY ethyl}
-N-hydroxyformanmide O O C _r/ing , OH 1 1 0
N N
ﬁ OH
o}

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-{(1S)-2-[(7-chloro-3.4-dihvdroisoguinolin-2(1H)-
vDsulfonvl]-1-[(2R)-tetrahvdrofuran-2-vljethyl}-N-hvdroxvformamide (23)
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A mxture of formc acid (0.5 nl) and acetic anhydride
(0.125 M) was stirred at OC for 1 hour, then a

W@ 2000048788 Of PCT/EP2006/067713
(1R)-2-[(7-chl oro- 3, 4-di hydr oi soqui nol i n-2(1H) -yl )sulf
onyl]-N is

hydr oxy-1-[ (2R) -t et rahydr of uran- 2-yl ] et hanam ne (80
nmg, 0.22 nmol) in anhydrous THE (5 nl) was added and
the resulting m xture was stlrred at RT for 1 hour.
The m xture was evaporated under reduced pressure.

The residue was taken up vvithol\/bC]—| ) and heated
at 55C for 1 hour. Tae reactl on € was evapor at ed
under reduced pressur flcatlon by
crystallization in Et n ane \be title conpound

(22) was 20 obtained as a ite powder (37 ng, 43%.
HPLC, Rt: 30mn(pur|ty 94.19% . LU M5, I\/Hr(ESI?
TigglGcompquadives peearal fobiRwing |ré0@31urentﬂswqudn Egspmple 22 step ), but

C
L T L -
[(Bla)ébefrﬁhﬁﬁﬂfu@eﬁl I&H)ﬁh‘dﬁn%i@?/ %&188 pﬁ’ﬁﬁéeﬁBﬁOO@&OGZ@l&lhza‘uon in
| I 0 The title conpound
Ef&%ﬁf‘rﬂé@@f &hq fétd/ﬁ ﬁ@nmt@ée@é} way obkinadeds 3 Whes Hepider 9929 mg, 61%).

H%&% Rgb[g(llgl c%)lu r9§ 0% E%m S%ESI 38 3hMZ((EiSI-B 38?) sul f

onyl ] - N-hydroxy-1 -
--!'" 5 3 HIoN: PL 2 cthoxyr 47 0.0. oisqguinolin-2(1H)-
16f@roh {8t g%ﬂﬁ &r%% 101b1 ldpe f@lsanm‘MB (g@/s povder

mn (purl

ny, - y:
LC/ M5, MH(ESI): 389. 3, M()ESI) 3872.3.0Exanpl e 24:
For mati on of
N-((2S)-1-{[ (6, 7-di met ho ysogui nol i n-2(1H
) HO/\%

\\

yl )sul fonyl | met hyl | - 2, 3ui hydr oxypropyl)-N hvdroxvform
Aarsrl)lugon 0 I\(I) {2 |_[K()61% ]ﬂlmect]lzle(l)\lxy% lé\ll d?l?ydrml;l(%u?nolm 2(1H)-yl)sulfonyl]-1-[(4S)-
2,2-dimethyl-1,3-dioxolan-4-ylJethyl }-N-hydroxyformamide (100 mg, 0.23 mg) was
prepared in MeOH (1 ml) and water (2 ml), then a IN aqueous solution of HCI (0.5 ml).
The reaction mixture was stirred for 22 hours at RT. The reaction mixture was diluted with
a saturated aqueous solution of NaHCOj3 (10 ml) and extracted with EtOAc (3x10 ml). The
organic layers were combined, dried (Na,SO,) and the solvents were removed under
reduced pressure. The residue was taken up with pentane and an off-white solid precipitated
out. The solid was filtered, washed with pentane and dried under reduced pressure to give

15 mg (17%) of the title compound (24) as an off-white powder. HPLC, Rt: 1.9 min
(purity: 92.9%). LC/MS, M"(ESI): 405.4, M (ESI): 403.3.

Example 25: Formation of N-(1-cyclopentyl-2-{[6-(trifluoromethvl)-3.,4-dihydro-

isoquinolin-2(1H)-vl]sulfonvl lethyl)-N-hydroxyformamide (25)
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10 OH A solution of
N-{2-[(6, 7-di met hoxy- 3, 4-di hydr oi soqui nolin-2(1H)-yl)s
W@ kdoonyd7gs 1-[ (4S)- 2, 2-dinethyl- 1,3 PCT/EP2006/067713
- di oxol an-4-yl ] ethyl }-N hydroxyformam de (100 ny,
0.23 ng) was prepared in MeCH (1 m) and water (2
m), then a I N aqueous solution of HCL (0.5 m). The
reaction mxture was stirred f,or 22 hours at RT. The
reaction m xture was diluted wth 1s a saturated
aqueous sol ution of NaHCC3 (10 m ) and extracted with
Stege @NEOBRIDE AP me#ﬁ@ﬂ#@?}é)a%( eifluayareiniel @ bmsiakadroisoquinoline
dried (Na2SO4) and the sol vents ver e renoved under
reduced pressure. The residde was §éken up with
pentane and an off-white pPedbpltated out. The
solid was filtered, washed~w pent ane and dri ed
under reduced pressure to glve 15 ng (17% of the
Thd ﬁﬂl@c@rﬁf%iﬁldrbdas( ar@S fARwWeRd pMbbdige BEWHBE] i Fkdenpl Rl step a), but
1.9 mn 0 ( u#%ﬁ% 92. 99 ECYNB Mt(ESI) : 40512 pa)
stzmn(lgsﬁpm 4@g1 or@@qhﬂ b23gt te’:rghyﬁgmsmmmlme hydroch10r1de and one

P AT Sy SR EITS  B g, o
it 6(2@0@5 WO BT DA BB PEF ERZ006Z, 0BTHLBPLTZ RS EDS a)in (purity:

9S?2(%15#?{915%@4(5%9[%&%2“r|fIuoronethyl) 1,2,3,4-tetrahy
droisoquinoline O / I ON AD F3C The title conmpound
was prepared foll ow ng procedure described in Exanple
Stgp sbepF@amatibuat of SN-aiHcyd‘igvefnlt}dm {[6-(trifluoromethyl)-3,4-dihydroisoquinolin-
-t et rahydr oi soqui nol i ne

2@§%W@@H‘%&ﬁg@y5 héﬁéxgé "4HEE i onal equi val ent of

DI EA. After purification by crystalljzation in

Et OAc/ pentane, the title conp@und bt ai ned as a
bei ge powder (4.0 g, .15 min (purity:
99.2% . LC/ MG, M(ESIM & For mati on of
N-(1- cyclopentyl [HE~ T uor I) 3, 4-di hydrois
oqui nol i n-

TR 41D céihl})(ﬁiﬁldfwl:lr%ﬁirw Foro 11[@/ ﬁlrrog&}{lfr@ Hé@%ﬁbg@mq:xdﬂ%ly 1 gﬁ!tp b), but

starting from 2-(methylsulfonyl)-6-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline and
cyclopentanecarboxaldehyde. After purification by crystallization in EtOAc/pentane, 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-
vDsulfonvllmethvl}-3.3-dimethylbutvl)-N-hvdroxvformamide (26)

Step a) Formation of 5-fluoro-2-(methylsulfonyl)isoindoline

®)
S
S/

e\
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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F3C The title conmpound was prepared follow ng
procedure described in Exanple 1 step b), but

WG @818 f r om PCT/EP2006/067713
2- (met hyl sul fonyl)-6-(trifluoronethyl)-1,2,3,4-tetrahy
dr oi soqui noline and cycl opent anecar boxal dehyde. After
purification by crystallization in EtOAc/pentane, the
is title conpound (25) was obiained as a white powder
(335 ng, 45% . HPLC, Rt 3 7 mn (purity: 99.4%.

LS MS, ME(ESI): 421. ESI): 419. 3. Exanpl e 26:
equivaient 06 RPIBA. After pur1ﬁcat10n y crystallization in DCM/Et,0, the title compound

r [ 0

B SRR AR eGSR RER R Fiminasioy oy Lo,
M @%S1(:265.120 Step a) Formation of 5

fluoro-2-(methyl sul fonyl)isoindoline 0O NSO F-C i The

title conpound was prepared follow ng procedure

| i 7

B R G T B Bl (R PR R ey, 3
dim&ﬂddylt)%ha!mWﬁo%@WdMS?SS PCT/ EP2006/ 067713 73

equi val ent of DIEA. After purdfication by

crystallization in DCM Et 20, i conpound was
obt ai ned as a grey powder (580%my, 43%. HPLC, Ri: 2.2
mn (purity: 100% . EC (@S|70H2161 s Step b)

Formation of N-(1-[[(5

1 di hyd 2H d |
TS SR B S g e S %f)él Ok TR ERKmplg 9 giop <), but
S8kl - GRAROURA AR B OFSE Sl 2 10,001 RERESINE ey o. Afer

descri bed 1 n Exanpl e ep ¢) starting from
piidation by M%ht&yﬂoauhf%GWC)qum ﬁl&dlltlm@mmdmd (26) was obtained as a

WA SU R B R £ Wit DL Lo TN AsD: 3593,

W@glpggagned as a white powder (210 ny, 39% . HPLC,
3.3 min (purity: 99.1%. LC M, M(ESI): 359. 3,
M(ESI) 357. 3. Exanple 27: Formation of

E)%Iﬁgf%r 9%y F!g-rgl(a:[[%}l %f [1‘(1 %théx tlﬁa(%rlof(gﬁ?@etgal}/vdrO%rggE vl]-2-{[7-

(trifluoromethvl)-3.4-dihvydroisoquinolin-2(1H)-vl]sulfonyl lethyv)formamide (27)

Step a) Formation of 2-(methylsulfonyl)-7-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline
F

F O\\ -
F N
o

The title compound was prepared following procedure described in Example 1 step a), but
starting 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[sulfonylethanone
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is (trifluoronethyl)-3,4-dihydroi sog
uinolin-2(1H) -yl Il sul fonyllethyl)formam de (27) Step a)
wWO-o00@is788  of PCT/EP2006/067713
2-(met hyl sul fonyl)-7-(trifluoronethyl)-1,2,3,4-tetrahy
droisoquinoline F O O >cicf T het itle conpound was
prepared foll ow ng procedure described in Exanple 1
step a), but starting from .,
7-trifluoromethyl-1,2,3,4-tetrahydroi soqui noline
hydrochl ori de and one 20 additional equival ent of
DI EA. After purification by crgstal I?z ion in
Et 20/ pent ane, the tiFt] e conpoumy tained as a
white powder (2.0 gF'8 CYHRUL: 4.0 min (purity:
100%9 . Step b) Formatio
1-[(2R) -tetrahydrofuran-2-yl]-2-[[7-(trifluoronethyl)-
TRe dtde dmsbuny dvalipsg@tddfollbwing(pkbedytd @dsjd:rﬁ‘tmdyih E&hﬁ@rammstep a), but
WO 2007/ 048788 PCIT/ EP2006/ 067713 74
staHag tfreme? élaﬁ%&?xﬂlé"%)ﬂ Hrdlyarapethy)- |1@va ﬁ@etﬁme@wﬂ@nolme Alfter

2 t t

PR T NP D1 e oPbry A% GO gn off-white
pcdzvdur@%mgolsnm HP\LCeRt PUniif i(padtyo88.6Y). LC/MS, M (ESI): 3783 M
Eégilggalllzatlon in Et20, the title conpound was
( dd as an off-white s powder (290 ng, 54% . HPLC,

3.7 mn (purity: 88.5%. LC M, M+(ESI): 378.3, M
(ESI) 376.3. Step c) Formation of
Suap [q) Z@Iﬁnlwet’omah& drigERr- aﬂazytirbj]‘ur@n PDTEL A T-ttrifleommetihyh 3. 4-dihydro-

isg_c}zéﬁ h%o)H)) yl]lsul?oqlu angl 2(1 H-yl]sulfonyl}ethanol O

The title compound was prepared following procedure described in Example 22 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

i 0
F QA
F N
o)

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,



10

15

20

OOCH 10 The title conpound was prepared foll ow ng
procedure described in Exanple 22 step b), but

WG @818 f r om PCT/EP2006/067713
1-[(2R)-tetrahydrofuran-2-yl]-2-{[7-(trifluoronethyl)-
3, 4-di hydroi soquinolin- 2(1 H)-yl]sul fonyl}ethanone.
The crude title conpound was obtained as a pale yell ow
oil (288 ny, 99% used vvitho%t further purification
in the next step. HPLC, Rt: 3.3 min 1s (purity:

90.4% . LG/ M5, Mt(ESI): 380.7. Step o}l? For mati on
6% sgd avithout further purification in the next step PLC, Rt: 3.9 min (pur1ty 84.3%).

F rahydr of uran-2-yl Jvinyl}sul fonyl)-7-
%t I‘szZIYI @%?ngﬁﬁgl )-1,2,3,4-tetrahydroi soquinoline OF
FOS FI ~0 20 The title conpound was prepared

foI | om ng pr ocedure descrijbed in anmpl e
Stgpit €) nglfr{zciltfﬂjt f¥orh! R)-N- hydroxy 1-[(2R)- tetrahydrofuran 2 yl] 2 {[7-(trifluoro-
r
R R oy e TR 1126
tetmhwia.roﬁtmﬂ e-ytlelwpbufidfiwasmelityi hédilagrasdyowhingl(1 H{-190
%94 'Z\Sﬁ 2}207/ Q48788 PCT/ EP2006/ 067713 75 69% used
YHFYROUETRGAPHS: purification in the next step. HPLC

39mn(pur|ty 840 . LC/I\/S MF(ESI) 36203

y -tet rahydr

i f1uoro- hyl\‘) Q’aﬁ&\(gu hydewi soqui
H) -yl ] sul f oy et hanamne and (1 S)-N yoxy-l-[?'éR)-
tetrahydrof urani@sgyl ] -2-[[7-(trifluoronet fgbks 3, 4-di hy
droi soquinolin-2(1 H) yl]sulfonyl}ethanamne o F F O

TlFe t}itleocd?nm@nd rvchs prepaiN@ foHiNyDlg drodédureCidscritiedRn ZRymple 22 step d), but

R A T R T e

teﬁﬁl@fdtrd)lﬁ(ﬁgﬁﬁ(ﬂiﬁk Purification by flash chromatogr hy on s111ca (cHex/EtOAc 35/65)
2-({2-[(2R) -tetrahydrofuran-2-y ﬁllrfgl nyIp fonyl)-7-(tr
allcquddh%mmypyl of both3liagtereadsanagisy 2&)3@{@ (ﬁSl&Rae

Purification by fl ash chr omat ography on silica

(cHex/ Et CAc 35/ 65)
The expected (1S,2R) isomer was obtained as the major product (150 mg, 53%). HPLC

(254 nm), Rt: 2.7 min (purity: 83%). LC/MS, M"(ESI): 395 .4.
The expected (1R,2R) isomer was obtained as the minor product (55 mg, 19%). HPLC (254
nm), Rt: 3.3 min (purity: 51%). LC/MS, M"(ESI): 395.4, M (ESI): 393 4.

Step f) Formation of N-hydroxy-N-((15)-1-[(2R)-tetrahydrofuran-2-yl]-2-{[7-(trifluoro-
methyl)-3,4-dihydroisoquinolin-2(1H)-ylJsulfonyl}ethyl)formamide

. °
F A :
F Ny
O Ro
( OH
o

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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al l oned the separation of both diastereoisoners

(1R, 2R) and (1 S,2R). The expected (1S, 2R) isoner was
W@bdioaiossses as t he maj or product (150 ng, 53% . MPIEP2006067713

(254 nm, R: 2.7 min (purity: 83%. LC M5, M(ESI):

395. 4. The expected (1R 2R) isonmer was obtained as the

m nor product (55 ng, 19% . HPLC (254 nm, R: 3.3

mn (purity: 5199. LC/ M5, Mr(ESI): 395.4, M (ESI):

393.4. Step f) Formation of hydroxy N-((1

@%1 [ (2R) -t et r ahydr of ur an- _0£ [7-(trifluoro-
EtgAgpenfang, medtmlﬁya@rapwéﬁﬁbwaﬁ tamqﬂ a5 4 silte mwd}ﬁemymg, 45%).

r t

H%:)fégbgﬁn@ vvggpblfggar ed”’t g?%%% pr oé‘%g%ty@estslcﬁlbged in

Exanpl e 22 step e) but starting from

- N- 1 h

, ~ SR
76 Et OAc/ pent ane, the title corrpound (|27) was obt ai ned
as a white powder (73 ng, 459 HPIC Rt: 3.1 mn

(purity: 99.3%. LC/ M5, M(ES\\%WP M (ESI):

421.3. Exanple 28: F6 NI
N-(1-[(4S)-2, 2-di net hy ioxﬁaaﬁ4 yll-2-{[7-(trif
| uoro- 5 nethyl)-3, 4-di ydr0| SO,

ui nol i n-2(1H) -yl | sul fonyl | et hyl ) - N- hvdr oxvf or mam de
Ti{2@je capnpamdwas pré@EdNoBOVImg fdbcedbre desdifteedtin thixemple 19 step c), but

stgxtgg,p ?ré)ml\gfzq‘tg%ygﬁlr edd])i e (é&]ﬁﬂo{(ﬁlﬁ%ﬁﬁ? E%Uj’ 5. teqra%gf(quoli)s%glmlnglme and

2 zdmbmp&ﬁwéﬁeqmgtyceﬁ&ahwél uarreret fiificattor?, byA- eBistaMMation in

dr oi soqui nol i ne ‘and
E®/5/lexs dhe ditly| qoteneend- (g8 ves abtrrddes a Afhiey powder (72 mg, 11%).

I h
HF#{% RS BlpS 8 00 LUARS Roa b PSR (%2
ng, 119%. HPLC, Rt: 3.9 min (purity: 90.3%. LC/ MBS,

M+( ESI ) . 453. 3, M(ESIf): 451, 3. ) o
Example ~ 29:  Formation o N-{(1S)-2-[(5-fluoro-1,3-dihvdro-2H-isoindol-2-v1)-

sulfonvl]-1-[(2R)-tetrahvdrofuran-2-vllethvl}-N-hvdroxvformamide (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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Exanple 29: Formation of N {(1 S)-2- [(5-flu or o-
1, 3-di hydr o- 2H i soi ndol - 2-yl ) -
w@ o788 - | - [ (2R) -t et rahydr of ur an- 2-yl | et hyl | PCF/BRIDOH67713
vformam de (29) 15 Step a) Formati on of
2-[(5-fluoro-1, 3-di hydro-2H-i soi ndol - 2-yl )sul fonyl ] - 1-
[(2R) - tetrahydrofuran-2-yl]ethanone O ONOO F-Cii
The title conpound was prepar fol |l ow ng procedure
descri bed in Exanple 22 step a), but 20 st arti ng from

5-fl uoro-2-(nmethyl sul fonyl)isoi ndoline.
Stemir i 8)i cEproridry ef y&ﬁﬁtﬁ?{@m ﬂérﬂlhydmétféoomdﬁéZ‘tv{)wlé?nyl] -1-[(2R)-

te %{ngwf&?ry‘%w@%%ﬁe‘j as a grey powder (89 ng, 38%.

(purity: 97.4% . LCO M5, M+(ESI):

314.2, M (ESI): 312.2. Wo2007/0487
PCT/ EP2006/ 067713 77 Step b)% h of 2-[(5

fluoro-1, 3-di hydro-2Hi soi gl’-\\z [ )sul fonyl]-]-[(2R)-
tetrahydrofuran-z-yl]et 0°0% NNOOH F-Ci The

title compound was preparefl followi ng procedure

described in Exanple 22 step b), but 5 starting from
Tize {it{ Sedrhpound wiags @reﬁah@dcﬁ)ﬁe@iﬂgi socaddml deRerybiciSn Ekamyle] 221step b), but

B N N R

t faur, t 0
2- &E@ﬂan(yﬂe IT'HiUErur(}]H r‘ﬁftllag{j)}lﬁ)lé){}hé S%Q%I%&ﬂle'drhs ngre{/" E/Iélt(l% gS)el:Bg, 86%) used

wBi@ut Zurthdy Biridisaticdn FMotheaekostepfHRLG Rt: irenbn (purity: 92.3%). LC/MS,
Nﬂégqgglﬁ ([2-[(2R) -t etrahydrofuran-2-yl]vinyl}sul fonyl
i '&ol ine O F -C The title conpound was prepared
foll owi ng procedure described in Exanple 22 step c),

but
Step c) Formation of a mixture S5-fluoro-2-({2-[(2R)-tetrahydrofuran-2-yl]vinyl}sulfonyl)-

isoindoline

The title compound was prepared following procedure described in Example 22 step c), but
starting from 2-[(5-fluoro-1,3-dihydro-2H-isoindol-2-yl)sulfonyl]-1-[(2R)-tetrahydrofuran-
2-yl]ethanol. The crude title compound was obtained as a brown oil (69 mg, 94%) used
without further purification in the next step. HPLC, Rt: 3.2 min (purity: 76.8%). LC/MS,
M"(ESI): 298.2.

Step d) Formation of (1R)-2-[(5-fluoro-1,3-dihydro-2H-isoindol-2-yl)sulfonyl|-N-hydroxy-
1-[(2R)-tetrahydrofuran-2-yl]ethanamine and (1S5)-2-[(5-fluoro-1,3-dihydro-2H-isoindol-2-
yvl)sulfonyl]-N-hydroxy-1-[(2R)-tetrahydrofuran-2-yl]ethanamine
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starting from
2-[(5-fluoro-1, 3-di hydro- 2Hi soi ndol - 2-yl ) sul fonyl ] - 1-
W ¢@Rp4476% r ahydr of uran- is 2-yl]ethanol. The cPCHEP2006/067713
title conpound was obtained as a brown oil (69 ng,
949 used wi thout further purification in the next
step. HPLC, Rt: 3.2 min (purity: 76.8%. LC M5,
Mr(ESI): 298.2. Step d) Formafion of (1R)-2-[(5
fluoro-1, 3-di hydro-2Hi soi ndol - 2-yl ) sul f onyl ] - N- hydr ox
y- 20 ]- [(2R) t et r ahydr of ur an- 2- yI]ethanam ne and (1
S)-2-[(5 fluoro-I,3-di hydrg-2Hi soi ndol - :
yl)sul fonyl]-N hy8r : 2R) -t et rahydrcnf I ] et

hanam ne WO 200 2\%7 PCT/ g,Ed2006/ 06 R 7 O OO0
F/ N\O ;@ nd 0B HN OH - ot S, 2R
The title coan unds wer e prepar ed ovm ng procedure

descri bed i n Exanppfe?22 step d), but st&cRhg from
2- t r of n-2 vinyl 0
Tl?ei ;nleg g&ﬁ%&}n(dg vk él%?p %elﬁcfé g%%gg);/‘(%‘(; ﬁgrsehde\é%%boer(}g (%x?tﬁllga O step d),
bLQ N sirfing afrémHesmEbr@&( {35V(515)-te&’ahﬁmefﬂlrztﬂqﬁ-y$]eﬁ@[}atlllf@r[yl)lﬁ)mdolme
of _bot h_ di ast er eoi soners

éé S,2R). The _
Plék%f@@?léay (lash QfR?nia%ﬁ%ﬁhy\%sSll&@t(ﬁHﬁ’é@ Ct3ﬁ/é53ré‘jlwed the separation
1.9 m ity:
f@j}@?&'ﬁ%@eﬁg % (E%/%R) aggkps IEzﬁ]‘he expe(r:rl gd( ?lirRl 2)I;)
ThesopectchdsS,0B) abned was obﬂam_ema!m tire q(?ajod potdu¢A28 myg, 32989 HPLC, Rt:
1 BEnC oty 7469 EIME Rt/ 49470 09%9 - Step @) Formation

N-{(1S)-2-[(5-fluoro-1, 3-di hydro-2Hi soi ndol - 2-yl ) sul f
onyl]-1-[(2R) - tetrahydrofuran-2-yl] ethyl}
Thansxpgdicd x IR .3 Rimoinge was oaineN8s theFm(@ior Ikod@kt (21 @ng, 20%)sHPLC, Rt:
he title ound was prepared follow ng procedure
gé%lglﬁ?lgé?ﬂ @qﬂxanpl e 22 step e), but starting from
(1S)-2-[(5-fluoro-1, 3-di hydro- 2H i soi ndol - 2- yI)squony

['1-N-hydroxy-1-[(2R)- tetrahydrofuran-2-yl]ethanam n
Stap ﬁbFO@aﬁﬂOme&{-u{ )By[(@-@@t%i/ﬁrchla‘tdr@ﬁﬂ ioindol- 2-y1)sulfonyl] 1-[(2R)-

tegal%éfﬂ%lﬁt-ﬁg)ﬂethyl} -N-hydroxyformamide

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-dimethvl-1-({[6-(trifluoromethvl)-3.,4-dihvydro-

isoquinolin-2(1H)-vl]sulfonvlimethyDhept-4-yn-1-yl]-N-hydroxyvformamide (30)
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the title conmpound (29) was obtained as a bei ge powder
(12 ng, 40%. HPLC, Rt: 2.3 mn (purity: 90.6%.

wo yovB48788+( ESI ) : 359.2, M (ESI): 357.2. 20 Exami/EPB06/067713
For mati on of
N-[2,2-dinmethyl-1-({[6-(trifluoronethyl)-3,4-di hydro-
i sogui nol i n-2(1H) -yl | sul fonyl | methyl)hept-4-yn-1-yll-N
- hydr oxyf or mam de (30) WO 2007/ 048788
PCT/ EP2006/ 067713 79 Step a) Formation of ethyl

2, 2-di net hyl hept-4-ynoate -,,-,0Y~~ O To a solution
S_tmnwrwn ofethybd3- aimmhvlhomﬂ vnoult«:) at -78C under

nitrogen was added a sol utign of thyl isobutyrate
(33.9 g, 291 Mol ) in dryo 0 mM) and the m xture
was 5 stirred at -78C for ours. To the m xture was

added 2-pentynyl chloride (25 g, 243 mmol) slowy over
T@apelutionl 06LD20(1I’4ﬁ6r1nl Ihe nfrecic2Moin THIRK a:r-ez%“@almd‘et ﬁmﬂogen was added
warnmed to over eri od of 12 hours.

a sAlytipl %@aéwbah/aat? DBofIcmeRdn dyy FHE t(é%o ml)t Eﬁld ﬂE? pigxture was
0 T

stlH 7B o SheATDIB e RO Sy A SWERGPYRAIGRC (25 g, 243

mn@ﬂr)aslewilwnwhe ra pacuuoli 20hchit heha esttdarenwesrepwas Slowty lwytrmed to RT

flash 1 | t her/ Et
o7 gt af dortrarnavare 18 bt gt EEng 1R ERHTARS extracted with
Ef OC{Qkﬁbd T'\%/% Qhe%r@bmeﬁ%ﬁ’ @tlay%H‘@lE{eEJv%@si (v@fhz%ate?]brg}e and dried

(MgSOQ IBe @@Vbntnoyas 2neged m}ﬂers\)acuum pad (tReresrdue wast pyiflsy by flash

ctrgnRtaRy Pin, S Ay er BTN i e A sopmpound as a
C(Eéri&s(ﬁ@ﬁd Mo af &s%wasmddp@t atheFBlOAE 0(8/2)f 1e;=h>0l 75. 'H-NMR

2-di rrethél hept - 4-y noatelgI o%dl 159 mol )
(Q;Mﬁlyéﬂ@Mé{Z A0l [(BO0 1)1124 (6Hsy) oMl § (an), 33;86(2Ho@) #f14%2H, m).
mn. The reaction m xture was stirred at 0C for 3
hours. A 10% aqueous solution of NaOH (35 m ) was

Siapl g eBo Sh @Mk 2,PhBirsdhy iRl mibtered off. The 20
t?ildl fr%te vvasfvvashled v&} t ﬁjﬂfﬁyu ne, dried (MJSO4) and the

sol vent was renoved undeﬁo\gﬁ%uﬂ%d’\pr essure to afford

the titled conpound as a C ess liquid (20 g, 9%

TLC. Pet, ether/EtOQAc (8/2): Rl= 0.3. 1H NMR (CDC13
T(g;g@lqmgzgwf ki/AdHe %7 ¢ @1 194 ynmal) @3 a{l@qu‘OltS)Etz@ (890 min# O Erwas added a
soﬁtlonzof]e(?h)ﬂl %’i-dﬁﬁethﬁhé’pz-4(-%aten?29 g 134 H(Iﬁ(l)_b i Anhydrous Et,O (100 ml)
slowly over a period of 30 min. The reaction mixture was stirred at 0°C for 3 hours. A 10%
aqueous solution of NaOH (35 ml) was added slowly. The solid was filtered off. The
filtrate was washed with brine, dried (MgSO4) and the solvent was removed 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 (CDCl;, 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

Oxa //
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0 WD 2007/048788 PCT/ EP2006/ 067713 80 To a sol ution
w@booonsd7gd chl oride (27 g, 214 mmol) i n anhydr PCEEEXON/067713

(300 M) at -78C wunder nitrogen was added anhydrous

DMSO (33.4 g, 428 mmol ) and the m xture was stirred

at -78C for 20 mn. A solution of

2, 2-di met hyl hept-4-yn-1-ol ( g, 142 mmol) in

anydrous DCM (50 m ) was added slowly over a period of

25 mn, The reaction mxture s was _stirred at -78C for

To apsolition i Pxglyé seloside 15%7 ehelhaunal) snagiydima PERE(3P0, ml) at -78°C
| 0 .
u%dreéglht@ %a@%pg%%g Eglegar a Igv’and%rv%/aé éegzg}r‘%‘lﬁogk@%ﬁe mixture was

stagpden u38Ko f(thIOQﬂmOtA slrd(lel((nZ(ﬁﬂZ Zﬁd)meth@llhepit gk 1boli(d@ g, T4emmol) in
or.gani c_| aéi g and (i) g sol.vent was
TR 42 Y0P St & mogert PEfPOPHZE Unt fhY Egetion mixture

WQ@W“&E‘ @? @rha fr‘our? ﬁf?d\gléﬂcﬁétl gy thkOaddlitthn FAPOA ](_iré-f)cml 1.14 mol)
et her/ Et CAc 0.75.7 10 1IH NWR (

anﬂOEﬁMHZJ) w@h vater (Q%mlhﬁhe zrgaﬁm( lzybr WS, seﬁarﬁﬂed(aﬁﬁl washed with a 1.5M
9.54
ackieps STloneAt P00 FRFT 1B rais e Wik MeSOd

arRIAHE Bl éMwad tdmoved under reduced pressure to afford the titled compound as a pale
H) -yl ] sul fonyl } net hyl ) hept - 4- Céf - N- hydr oxyf or'mam

br@@’n@qul¢@\6 5 3¢ ?iLCCPﬁOethftréEt% 1R=dbfpound was

RIRICBACHbO LT TG SGHuES. £ES B B2 BPhSa . o.

2- (et hyl sul fonyl)-6-(trifluoronethyl)- 1 2,3,4-tetrahy

droi soqui noline and 2, 2-di nmet hyl - hept Knal. After o
Stepir i1¥ i ksamiacen byt AV-jas2-dimethpl |- 6{{61(tﬂfEto®met ylré.4-dlihyroisoquinolin-

u 0] ain e er (700 ng,
QTR e PR S ST 1§ 8RB L,
MH(ESI): 461.4, M (ESI): 459 8. 20, Ex 31:
For mati on of M
N-[ 2, 2- di met hyl - 3- ph N(ﬁ)e (trifluoromethyl)-3, 4-
di hydr oi sogui nol i n- -y I su!l/lNoaB(I | met hyl ) propyl I -
hydr oxyf or mam de f:81) ~N, |O—|

The title compound was prepared following procedure described in Example 19 step ¢), but
starting from 2-(methylsulfonyl)-6-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline and
2,2-dimethyl-hept-4-ynal. After purification by crystallization in EtOAc, the title
compound (30) was obtained as a beige powder (700 mg, 38%). HPLC, Rt: 4.8 min (purity:
99.5%). LC/MS, M"(ESI): 461.4, M(ESI): 459.8.

Example 31: Formation of N-[2.2-dimethvl-3-phenvl-1-({[6-(trifluoromethvl)-3.4-

dihydroisoguinolin-2(1H)-vl]sulfonvlimethvD)propvl]-N-hvdroxyformamide (31)
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F3ClO W 2007/048788 PCT/ EP2006/ 067713 81 The

title conpound was prepared foll ow ng procedure
waele®cnoidiesl i n Exanple 19 step c), but starti nRCT/EP2U06/067713

2- (met hyl sul fonyl)-6-(trifluoronethyl)-1,2,3,4-tetrahy

droi soqui noli ne and 2, 2-di net hyl - 3- phenyl pr opanal .

After purification by crystallization in

Et OAc/ pentane, the title comgound (31) was obtai ned

as a white powder (400 ny, HPLC, Rt: 5.0 min s

(purity: 100% . LC/ M5, MF(ESI): 485.3, M (ESI): 483.4
Tlg@%q:cgn@ndpz&smga{ﬂqi fgflowing procedure described in Example 19 step c), but

pRsanY Mg Rado PRt ams bk v
2,@n1yﬂnl:tﬁ§zh34phérqﬂpmmrdﬁa Aﬂ&)p@ﬁc&tldﬁl B BrystallizaGeh il\EtOM\épbntane, the
110 10 The_title conmpound pre ared fol l_.gw.n

til &8 (@bburs BRI APl PO t@R0 &g - BPLC, Rt 5.0 min
art fir,
(p?h%f. IRI-@%B/dI?%%SI [(EER) AR Aot Ein- 2- y1 1 - 2- {[7- (tr
|quoronethyI) 3, 4- dlhydr0|squ|noI|n 2(1
| £ ) .

(tflﬁa))r d&ﬁ@th‘?piﬁ Hﬁﬂ/d@&s@qNiﬁbﬁ@2plmqsuﬁf$ﬁvmhvﬁﬁ)@namlde (32)

HPLC, R:. 3.2 mn (purity: 779 . LCONS, M ES
423.4, M (ESI): 421. 3. 15 Exa le 330 ornatlon of
N-hvdroxv-N-[1-{[(7F thoxy-3, I sogui nol i n-
é% a vdrofuran 2- yl)prop
N~of 7- met hoxy-2- (m

ethylsulfonyl)-1,2,3,4-tétra ydrdf;qu|noI|ne 0 NASD

20 The title conmpound was prepared follow ng procedure
Tlateigite ¢dyepbuind v@sam@aeedlfOQD‘eplgaa)rocddute des¢eralyediindixbmpln 22 step ), but

st%magt Erg)r% d(él?{g I\g}}&irtogé-aaf%lgh-tg y%éﬁ%?ﬂ% g[:79(t:rr1]flll(1)orr£)1%gthyl) 3,4-
diRpdrofsbG@hbIa 20N )Gl saLfahyl | ARdrafind. DA fedrZQlrIRALION Sy drid@allization in
Ett()lgg/gentane, the title compound (32) was obtained as a white powder (45 mg, 76%).
HPLC, Rt: 3.2 min (purity: 77%). LC/MS, M"(ESI): 423.4, M(ESI): 421.3.

Example 33: Formation of N-hvydroxy-N-[1-{[(7-methoxv-3.,4-dihydroisoquinolin-

2(1H)-vD)sulfonyllmethyl}-3-(tetrahydrofuran-2-vl)propyllformamide (33)

Step a) Formation of 7-methoxy-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline

O S
~ e\

The title compound 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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conmpound was obtained as a pal e orange powder (0.9 g,

72% . HPLC, Rt: 2.5 mn (purity: 25 100%. LC M5,
WORGOESKZ788 242. 2. WD 2007/ 048788 PCT/ EP2006/ 06 7HABEPBR6/067713

Step b) Formation of N-((2E)-3-(2

furyl)-21-[[(7-nmethoxy- 3, 4-di hydroi soqui nolin-2(1H) -

yl ) sul fonyl ] net hyl } prop-2-en-1-yl) - N hydr oxyf or mam de

O Nr N O0s The title conpgund was prepared

foll ow ng procedure described in Exanple 19 step c),

but starting from

7- met hoxy- 2- (net hyl sul fonyl ) -1, 2 3,4-tetrahydroi soquin

inhe - ( f 13 i n r

SO R e L PG P A B P LSO 21
yiwatifen HIMeNh9Bp opt e HOPN h;rdh@xﬁmﬁcemd@npound was

obtai ned as a white powder (33 ng, 6%. HPLC, Rt: 3.3

mn (purity: 87.7% . LC M5, MF(ESI) ™N2, M (ESI):

405.3. 10 Step c) Fgrnatio XX

N- hydroxy-N-[]-[[ (7~ xy'\B"g

| -

|_hydroi soqui nol i n-2(1

H -y og oH
)sul fonyl ] met hyl ] -3-(tetrahydroduran-2-yl)propyl]fornma
10 A solution.o

The f?tfez%)%@(aeé 'élmmmrqd%tl?vlwrﬁ%@yresde&ﬂ&q@ya FEPEBlul gep o). but

thitifls 2@ - 71ethoxy-2-(methylsulfonyl)-1,2,3,4-tetra vd li d 3-2-
Syllglgulfonyl]rreet%)y p()?lce)pyzsue%nyl) 25 eh orgi/sf)glrnﬁgrlr?e earl (

fuf3Pengein0 ADRRS plll‘ttﬁbe)thnnb)h/lp@ﬂara(tﬁ e rﬁIBL@/a(W dgrd rXigera aofann, gradient
over 9 d/ er, 5.bars of dr oge r 2 hours.
W AR LBl O e G e S R Bt s 2or B, Powdey (3 me
6% Y Apar@trad3 BRFRr(piRdUSE dop. rLe@/Mg %T(ESD)F ¥¢7.b he- (Esgl £05.3.

conpound (33) as a colorless oil (10 ngy, 33%
Rt: 3.2 mn (purity: 84.3%. LC M5, MF(ESI) 4133

Step M ( 58 ﬁorma;'on of %\thdroxy N-[1-{[(7-methoxy-3,4-dihydroisoquinolin-2(1H )-yl-
Jsulfonylmethyl}-3-(tetrahydrofuran-2-yl)propyl [formamide

A solution of  N-((2E)-3-(2-furyl)-1-{[(7-methoxy-3,4-dihydroisoquinolin-2(1H)-
ylsulfonyl|methyl } 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-dihvdroisogquinolin-2(1H)-vl)-
sulfonvyllmethvyl}-2-ethylbutyl)-N-hvdroxvformamide (34)

Step a) Formation of N-[2-(3,4-dichlorophenyl)ethyl|methanesulfonamide
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Exanpl e 34: Formation of
N-(1-{[ (6, 7-di chl oro- 3, 4-di hydr oi soqui nol i n-2(1H) -yl ) -
w@ o7 08788 met hyl | - 2- et hyl but yl ) - N- hydr oxyf or med HEP086)67713
Step a) Formation of
N-[ 2- (3, 4-di chl orophenyl ) et hyl ] net hanesul f onam de WO
2007/ 048788 PCT/ EP2006/ 067713 83 0 CI HN O C The
title conpound was prepared fgllow ng procedure
described in Exanple 19 step a), but starting from
3, 4-di chl orophenet hyl am ne. After_ purification by
crystallization in Et28/pentane,vthe title conpound
was obtai ned as a pale ye w selie (1.41 g, 99%.
HPLC, s Rt: 3.7 min (purjy 971 5% . LO M5, MH(ESI):
268.0, M(ESI): 266.1 .%Step b) Formation of
j A I vl )= it at. [
T oG ARG RN PR PR cctufe G (R TR FPep o). bu
stirahg ovitong pretiddomophaetdolanad. | Aft&x gmpifeatléh sbepcilyptallization in

b 10 : f : :
Eﬁxﬁfpfntdg,efﬁlgrrlﬁ%?%Paé%@ﬁmom@ﬁd] Frexmrimesions i ¢é & 20%). HPLC,
RE ’rsgﬂgil{w%% 97405, LOMIS! SRR 265 01 K (59 9.1

7, 8-di chl oro-2-(nethyl sul fonyl)-1, 2, 3, 4-

t hydr oi i t ti f, 2,3:1. After. .
S G R

of crude), the pure title conpouty was obtained as a

white powder (1.93 g, @,&9&1: 2545{“ )

ty: 100% . LC/ M5, M P8®. 1. ep c

%grggtyon oflﬁ cl P

N-(1- 6, 7-di chl - 3, 4-di hydr oi inolin-2(1H) -yl
Thy ﬁ(itéﬁ‘néﬂ[lﬂ(lpouﬁét"i‘f\; |p}gr{agedepr9Wim¥gﬂg§éd§€q%$r§3@§2@ Eg?amszl@gl %ﬂi’ep b), but

. i O, | H: i S AP r
stink 3 V5 S Srg ey ERAURYEC ALLARE re was
otihed 24 st anikiung &ff @)T-dichloro- and 7,8-dichloro-2-(methylsulfonyl)-1,2,3,4-
6, 7-dichl oro-2- (methyl sul fonyl)-1, 2, 3, 4-tetrahydroi soq. .
teH?WéiF?lﬁ%l“é?fng-ngf ﬁ)‘i‘l‘tbh?é%glld éHirg @}m%ﬁaéwalolm @Wﬁfh&won in iPrOH
40yl 26YAELA8, HRAME &HIAS I R8st BRaiHS® a9% WRite powder (1.93 g,
37%). HPLC, Rt: 3.4 min (purity: 100%). LC/MS, M"(ESI): 280.1.

Step ¢) Formation of N-(1-{[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-

A
cl N/S\\
@] Ne
g f OH
o)

The title compound was prepared following procedure described in Example 19 step c), but

methyl}-2-ethylbutyl)-N-hydroxyformamide

starting from 6,7-dichloro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline and 2-
cthylbutyraldehyde. 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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equi val ents. After purification by crystallization in

Et OAc, the title conmpound (34) was WO 2007/ 048788
weon/eRe06/ 067713 84 obtained as a white povwREr/EPDIQ67713

ng, 53%. HPLC, Rt: 3.9 min (purity: 100% . LC M5,

MH(ESI): 423.3, M(ESI): 421.2. Exanple 35: Formation

of

N-(2-ethyl -1-{[(6-isopropyl - 3,,4-di hydroi sogui nol i n-2(1

H - 5 yl)sul fonyl I et hyl I but y%) N- hvdr oxvf or mam de

(35) O NSDII MOH The title conpound was
olftyined iy AgViicorevalar ¢2 Hbaws PBed HRLEX Rivp}-& mig (g g': dpQ%)- LC/MS,

t
Mbtﬁsg%%r&ggngg(lm%yl sul fonyl)-1, 2,3, 4-tetrahydroi soqu

i noline and 2- ethyl butyral dehyde. The addition of
hydr oxyl am ne reqwfred 48 hrs and the use of 22 10 .

EHBP ». Q maniq P INET ‘_onna al HO1SQH U

ygz%ﬁggﬁ@@g%tgpw B%&ﬂo%yﬁ)‘?ﬁﬁ%ﬁ 435 _waf1 oD ai nec

(purity: 95.4%. LC/MS, WMH(ESI): 39774, M (ESI):
395. 3. Exanple 36: Formation of
N-(1-{[(7-brono-3, 4-di hys SQeR{i N =2(1H) -yl )sul fon
yl'l- is methyll-2-ethyl|b 1) N-Chﬁtdxcgn(yfor mam de (36)
Step a) Formation o
7- br ono- 2- (et hyl sul f
ine. 0 Br / O/Stitle compound was_ prepare
ThllOeRTRPUSA 38 R el P W BIEPTP¢F dpseadRs¢ iebedl 18 Eéamase 19 step c), but
ta
e ol SRR P e ediom 32 ety drsisepuinoline - and 2
ethyiﬂutqrﬁédeid’de t Ton allditieq uif vialdeomtylohinDl rEguirciih48 thirg laed the use of 22

e(%llflqr,]_l%‘_fgr %ﬁggga&ta{o% d as %B? 6%1{0?}1 %é(é elgt\ég o ‘uﬂe7 (:SOIgﬁound (35)
WMI- &lﬁﬁh&d asZeQ%hﬂEe pSvE&& ébg n%o'iﬁ% b1 19PL OfRt: 4.7 min (pur1ty 95. 4%) LC/MS,
(7- rom)34 roi soqui nolin-2(1H -yl ysul f

W(ﬁﬁﬁéﬁﬁ?H}M(ﬁm@ﬁ Ryl but yl) - N- hydr oxyf or mami de WO
2007/ 048788 PCT/ EP2006/ 067713 85 O

onyl ) -1, 2, 3°%4-tet rahydr 0| soqui nol

Example 36: Formation of N-(1-{[(7-bromo-3.4-dihvdroisoquinolin-2(1H)-vl)sulfonvyl]-
methyl}-2-ethylbutyl)-N-hydroxyformamide (36)

Step a) Formation of 7-bromo-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline

O,
N\

Br /S\

The title compound was prepared following procedure described in Example 1 step a), but
starting from 7-bromo-1,2,3,4-tetrahydroisoquinoline hydrochloride and one additional
equivalent of DIEA. The title compound was obtained as a pale yellow powder (1.75 g,
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-cthylbutyl)-N-hydroxyformamide
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11 Br NSON, OH I | O The title conmpound was

prepared foll ow ng procedure described in Exanple 19
WwWG@Ee@p/0¢d788 but starting from PCT/EP2006/067713

7- br ono- 2- (et hyl sul fonyl ) -

1, 2,3,4-tetrahydroi soqui noli ne and 2-

et hyl but yral dehyde. The addition of hydroxyl am ne

required 48 hrs and the use of; 22 s equivalents. After

purification by crystallization in EtOAc/pentane, the

title conmpound (36) was obtained as a white powder

(256 nmg, 49%. HPLC, Rt: 4.4 mn (pyfity: 100% .

LC/ M5, M+(ESI): 435.2, M (ESI® 433.1. Exanple 37:

For mat i on of Brs N7
N-[2-ethyl-1-({[6-(t rt ﬂ?u'\%bﬁ, 4- di hydr oi sogui n
olin- 10 |

2(1H) -yl I sul fonyl | met hyl ) but yI | ~R- hvdr oxvf or mani de

Tie3ttle EmpouNd Sks prepardd! foNowfdd précddGle ddscritd ihiBxhple 19 step c), but
conmpound was_prepared f ol procedure described in

SUEKARD| dropy sY 5)%9-’2-(B1ﬁhyls|§}11?fg%1{)]3ﬁg2,$,flﬁ@ﬁrahydroisoquinoline and 2-

- f | Y 3:6(t [ : =1, 1248 14 r
ol LIS . PY atafiah kR g s WA e of 22
comdhdil dnito A\ fak phii flcaaoy| bgraryseal liegionrie t@ & cipestaan dhd fide etsepound (36)
of 22 is equivalents. After purification by . . 0
wet yﬁ'@éﬂeﬂi &af i VOH!S HO@m@ﬁgéﬁgaﬁ%,/OB-t HRLE) mt 4 do e fRgity: 100%).
[ i ite powder (233 ng, 46%.
Lﬁ@ﬁ%%ﬁlﬁ.@??ﬁ”ﬁﬂ?ﬁf ;q%g)//\@ 100% . LCO M5, MH(ESI):
423.4, M (ESl): 421.3. Exanple 38: Formation of

A
N’S\\
@] No
E ﬁ OH
F 0

F

2is@gquinolin -

The title compound was prepared following procedure described in Example 19 step ¢), but
starting from 2-(methylsulfonyl)-6-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline and 2-
cthylbutyraldehyde. 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-dihydroisoguinolin-2(1H)-

yDsulfonyllmethyllbutyl)-N-hydroxyformamide (38)
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0 WO 2007/ 048788 PCT/ EP2006/ 067713 86 The title

conpound was prepared foll ow ng procedure described in
WEx@MIssssl9 step c), but starting from PCT/EP2006/067713

7- met hoxy- 2- (et hyl sul fonyl) -

1, 2,3,4-tetrahydroi soqui noli ne and 2-

et hyl but yral dehyde. The addition of hydroxyl am ne

required 48 hrs and the use of, 22 equivalents. After

purification by crystallization in EtOAc/ pentane, the

title conpound (38) s was obtained as a white powde
queg‘qtlwmg_(gm@i WasIPEEpargey follgwglgrﬁrﬁce(dp{p(dqs?,rlbeggn g%lmple 19 step c), but

st%gr%g/g fr01j}{I+ ( E%lgthoggé-(&ethyts(lﬁﬁ]l})l)-l%?3%4-§etraﬁ§m|08ulﬁghne and 2-
eth!ylbilty{e[l(ﬂeﬁl,yae di'ed laddide , of- Idhidnysdt amiso guquicddi 48 2 kihd yhg use of 22
il L AR T el s DX an Al ommouna 59
w%@@otﬁh@@éﬁ f@hf&%!ﬁg%ﬁgggf H ggo@@%?:qr}?PLd@SM khedin BufX209ke;). LC/MS,
Mé(EsmB@ﬁBowmx 88 Byl sul f onyl ) -

1,2, 3,4-tetrahydroi soqui noline and isobutyral dehyde.

After purification by crystallization in EtOAc, the

EtdhpR 0PeUALa{iS?P) of wﬁalql%az BRA1AS-3%- Hﬁivﬁ?o@&d’iﬁ%hn 2(1H)-yD)-

(204 ng, 439 . HPLC, — 4.1 mn (purity: 99.29%. 1Is
m@mmmgmeth%MOml) -hrRloxviorgrnpide Al e 40:

For mati on of
N- (3, 3-di met hyl - 1- {[ (7- propoxveg, 4- dj hydr oi sogui nol i n-

2(1H) -yl ) sul fonyl | metdhy| N} vdroxvf or mam de
(40) 20 Step a) Formati f ter@ﬁh
7- propoxv- 3, 4- di hydr @S0 i nel (%FD car boxyl at e

IO To a mxture of tert- butyl

TI(YG Méjé %o‘u%d‘lwa@)p'ﬂé@f&l‘ f%ﬁ%iﬂ@%rb&%lu%( Mn&@nﬁ @&xlnﬁteew step ¢), but

i'n anhydrous DMF (20 m) was ad

stv@nasy foem.c ar G drelighorp2- @@et@ylsmﬁ)nnﬁbl 3.3, %@tral@m@lswmolme and

isBitrhlash ot Gt tutiediondly SRRk fBR il TIoRE Spdil cqmpound (39)

whedb@add Pises SEtiR. p&b&rrﬁgﬁﬂ dhe ¥35). tRKeO, Rp M tRirElsiey: 99.2%).
and wash water and brine. The organi c

Lé@ﬁ%{ vaEsThpPed. ¥SHaP9%Ad the sol vent was WO
2007/ 048788 PCT/ EP2006/ 067713 87 renoved under
reduced pressure to afford the titled conpound as a
Esahpld 02 F@ima8B%) ofised3,3-dimethyl-1-{[(7-propoxy-3,4-dihydroisoquinolin-

2(1H)-vD)sulfonvyllmethyltbutyl)-N-hvdroxyformamide (40)

Step a) Formation of tert-butvl 7-propoxy-3,4-dihvdroisoquinoline-2(1H)-carboxylate
\V/\O/[::I::L Oir/
T

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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in the next step without further purification. TLC
Chl oroform/ nethanol (9/1): Rf = 0.75. 1iHNW
W@ g0 788100MHz) 6 1.04 (3H, t), 1.50 (9H, s),PdT/BR2006/067713
(2H, m, 2.76 (2H, m, 3.62 (2H m, 3.91 (2H m,
4.54 (2H, s), 6.65 (1H, s), 6.74 (1H, d), 7.04 (1H
d. 5 Step b) Formation of
7- propoxy-1, 2, 3, 4-t et rahydr oi goqui nol i ne hydrochl ori de
~~0J / NH HC To a solution of HCl (2M i n di oxane, 40

m) was added tert-butyl 7-p g
regIoN g4 et seflicAG ProsLre (Olﬂforééh% Bl@ﬁ{ %ﬁnépquzdzs gyolid 2 g, 88%) used

m1tﬁ§ HMt el rfl?rtﬂ@@)egﬁbit[ SATRE. %Elc%f?fonn]f%é‘thﬂfbtﬂ §11): R =0.75.

€oIVent was T eno er reduced pressure
"TaiNIMR dCDITg;, 4ob V1A GNPo4 B a3, BS@QQH[ ds)(IlSY(m 1&7%76 (2H, m), 3.62
TLC- Chl orof orm/ net hanol %ﬁ
(2HoNBG 46 (2H40pKHA) B 0), 665(BH; Sk §.74 ilH,ld)(@PH (]rﬁ)I d)z 90
(2H, m, 3.32 (2H, m, 3.89 (2H, m, 4.17 (2H, s),
6.81 (2H m, 7.10 (1 H, d), 9.63 (2H, br. s). is Step
Step bFBomeitioanwf Gfpropoxy-1,2,3,4- tetrahydrozsoqumoline hydrochloride
2- (et hyl sul fonyl ) - 7- pr opoxy- 1 2, 3,4-tetrahydroi soquin
oline 0 / | N-SO zz~tl Th g conpound was
8CrJ

prepared foll ow ng prqggdg nbed i n Exanple 1
step a), but starting froth

Td - PSIRASY d(é‘%l n@M Sh' ABYAHC 4%"%} %%Ek@cﬁl/g&{%%}t%loﬂp%poxy-3,4-

and one a equivalent” o
dipydrofsogaholare-0Y Hlcadbx glateq Rt ©gTap l’E}GubllﬁgSindeﬁawas st1rred at RT for
%ﬁHex/EtOAc) 20 the title conmpound was obt ai ned as
sl t zvgs tpn@oveg g@@ler rpﬁh}_ced prgssurg t@yaiiord th? BH? p?typound asa

so%% @’@ g, W% Iré"” CFﬁéfonﬁmnéth rﬁli(g/ﬁ) RFOTGYR4 1 1@INRAR (DMSO-ds,

3-di me /- propoxy- 3 hydr0|squ|n i n-

401)(1\&11-1&)8 9'9)5$31HI K)ﬁW] (B, hy), 90t H) ml hy2i (2 yhpsreanEem)G17 (2H,
0 WD 2007/048788 PCT/ EP2006/ 067713
S)B@8A(25%| rg} |70W (éH d), 9.63 (2H, br. s).

2- (met hyl sul fonyl ) - 7- propoxy- 1, 2, 3, 4-t et rahydr oi soqui n
oline (270 ng, 1.0 mol) was prepared i n anhydrous

StdpiE) K dianioy of Bdmetiolseboratl)- DErofoxetl |y}, 4 edtrondphogphaliee

O\\/

O

The title compound was prepared following procedure described in Example 1 step a), but
starting from 7-propoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride and one additional
equivalent of DIEA. After purification by flash chromatography on silica (cHex/EtOAc),
the title compound was obtained as a white powder (2.0 g, 95%). HPLC, Rt: 4.0 min
(purity: 99.6%). LC/MS, M"(ESI): 270.1.

Step e) Formation of N-(3,3-dimethyl-1-{[(7-propoxy-3,4-dihydroisoquinolin-2(1H)-
vl)sulfonylJmethyl}butyl)-N-hydroxyformamide

0O
A\Y
/\/O\@/S\W
O
i
O
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(0.14 m, 1.0 nmol) was added dropw se, followed by a
solution of LIiHVDS (1IMin THF, 2.2 m, 2.2 mol).
Wo\R@o0485881i n. at 0C, 3, 3-di net hyl but yr al dehydePCT/BEP2006/067713

1.2 mol) was s added. The reaction m xture was
stirred at OC for 1 hour. Then a 50% aqueous sol ution
of NH2OH (0.88 m, 15 mmol) was added and the
resul ting biphasic mxture wag heated at 60C for 15
hours. The reaction m xture was washed with brine (5

and the layers were separated. The organic |ayer

Amiutmm @62((197@90&&)111@%1)17@01@@%%{3 Aiesrahedipiseqrinelder (270 mg, 1.0

mlfn%ﬁj)%%sgn gf;eﬁ?f lea gré)g )f?IFa(E%%ng argﬁt%&i.# i) C;’j{) eﬁl%lghlgrophosphate

(Oslt4i ik, dcdD ﬂ]]tn(ﬂ)ﬁzvﬁsoaidc@ﬂ drepwise, tﬁb\lﬁﬁv@l l@odt srtlumm off L1HMDS (lM in THF,
Er evious oil in anhydrous THF ( was added and

e, 28gumeDng e X Min-eit Qels, %§1dpm@aylé>vtyo@d$ftyﬂesl4ﬂ wl, 1.2 mmol) was
t T I o
o TS o T 16,108 Y2091 8 st o
NNBCH (0183 i) 1 samehdieateddddd 6dCGhE aesuinpobipBasicl hﬁxture was heated at
i Xt ure was evapor ated. under red ressure

d
6(£1pcsf£9F il g hpwisi dhgreaginn mixtuse; s Wﬁeff yah g 2aml bﬁnck &kedwers were
se 51%@[/ CiHRX, V%%Qﬁ’l@ 1338 W85 ﬂﬁe& g%(p a'hﬁ €tk | s%lx%n?%%ﬁlgved under

as a wiite powder. mn (purit
re@@ceﬁ%essm@/w@wel\dﬁ(ﬁsm mmtd;tfe of forlpi¢ E@ti)(2 8411} agd a@tlamphﬁirlde (0.7

1: F t | f 1 . . . .
o P b ko 6.9 M i 1 it P isp i 1y o THF (10
m[)y\wg ad@a ha)ﬁldl th§ r&uﬁin@%fa&&r@ l’bt/a\é| s)tm!guf%\f cdibtgx%; AR den at RT for 5
he | e conpoun

hm&; Tmeemaﬂé@ Wfaslevwatgd pmdﬁ: é@:mced gessoié.bldg residExaaplaken up with

R.£&)
MR g g Rty FLGF OO, Tae miviurs i g sy roduced
preésies toAfiveh sPlid idsideat P@ificaliyn Y ¥Bisalllidazat i@ EfDAc/cHex gave 186
Et OAc/ cHex, the title co ound 41) was obt ai ned as

mgewwl Porhaeitle ?‘IBHOWQ (44 ie, pomder FPLG Rt 3.9 min (purity:
%%10 t@//g(sg%qng& (M {yg@lzﬂh 389.3, M(ESI): 25

nh of
N-(1- {[(6 7 di chl or o- 3, 4- di hydr oi sogui nol i n-2( 1H) - yI)
11 - h

)-N-hvdr oxvf or mam

% ~tf pydroigaguigplin-2(1H)- Vl)sulfonvl]-
methyl}-3.3- dlmethvlbutvl) N- hvdroxvformamlde (41)

\\
ol N/S\W
N
1

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. After purification
by crystallization in EtOAc/cHex, the title compound (41) was obtained as a yellow powder
(181 mg, 46%). HPLC, Rt: 3.7 min (purity: 99.6%). LC/MS, M(ESI): 389.3, M(ESI):
387.3.

Example 42: Formation of N-(1-{[(6,7-dichloro-3.4-dihvdroisogquinolin-2(1H)-vl)-
sulfonvyllmethvl}-3.3-dimethvlbutyl)-N-hvdroxvformamide (42)
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C N 1\ON, < r, OH QA Il OThe title conpound was

prepared foll ow ng procedure described in Exanple 40
WGEL@p/0e8788 but starting from PCT/EP2006/067713

6, 7-di chl or o- 2- (net hyl sul f onyl ) -

1,2, 3,4-tetrahydroi soquinoline. After purification by

crystallization in EtQAc/cHex, the title conpound (42)

was obtained as a s white powger (198 ng, 47% . HPLC,

Rt: 3.9 min (purity: 98.8%. LCOMS, M-(ESI): 423.3,

M (ESI): 421.2. Exanple 43: Far mati on of

N-[3,3-dimethyl-1-({[6-(triflug ) - 3, 4-di hydr o-

i sogui nolin-2(1H) -yl yiN“iet byl ) put yI | - N- hydr oxyf
ormam de (43) ON 11 \ \ ZT%(\BHO 10 F The title
conmpound was prepar foll om ng procedure described in

Exanpl e 40 step e), but starting from
Tixe (itheednypant fasyirgpaged(foHpwingaroendurgydeperibed ig Exampter#hsep ©), but

dr.oi soqui nol i ne. Aft ri f.l-cat.i V. : T
sBhk: Ml ar b sk B P Heraioonyinolgy.  Aer
pUERcaObi Bl eghtABzation e IHIOWCROWSIE the( e fampaddY)(42)HRRCobtained as a
Rt: 3.9 mn (purity: 100% . LC M5, M+(ESI): 423.3, . 1s
wiitg psyger 498 me, ‘EZ?/aiﬁPéQl <t FEmmatP@HY 078 8@ tLEGM3 M (ESI): 423.3,
¢ 5 (1SR)-2-[(6, 7-di chl or o- 3, 4-di hydr o-
Ml((é%g Uié‘%%{lzi n-2(1H) -yl )sul fonyl | -I-[fornyl (hydroxy)am no
| et hyl } pyrrolidine-1- carboxylate (44) 20 Step a)

éﬁwﬁm, . %Er}lét l§I’i—)ﬂ({f6—(triﬂuor omethvl)-3.4-dihydro-
is Gk 1% G20 RN 1R IN-R O kY FI W] BB [(24)1 di ne
7-di chl or o- 3, 4- di hydr oi soqui ndhi

2 yl ) sul fonyl ] vi
nyl } pyrrolidine-| -car /SV(\)D NOO 48788
ﬁ “OH
F o}
F

PCT/ EP2006/ 067713 90

The title compound was prepared following procedure described in Example 40 step e), 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-dihvydro-

isoquinolin-2(1H)-yDsulfonvl]-1-[formvl(hvdroxv)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-{(7)-
2-[(6,7-dichloro-3,4-dihydroisoquinolin-2( 1 H)-yl)sulfonyl]vinyl}pyrrolidine- 1-carboxylate



ONC wz~_'/SO C A solution of

6, 7-di chl oro-2- (net hyl sul fonyl )-1, 2, 3, 4-t et rahydr oi soq
wa@Revolus1es (600 ng, 2.14 mmol) was prepared i nPCT/EP2006/067713

anhydrous THF (5 m) and cooled at -78C. A solution of

LIHVMDS (IMin THF, 4.7 m, 4.7 mmol) was added

dropwi se, followed by diethyl chlorophosphate 5 (0.31

m, 2.14 nmmol). After 30 min.gat -78C, a sol ution of

2-fornyl-pyrrolidine-I- carboxylic acid tert-butyl

ester (512 ng, 2.57 mml) in anhydrous THF (1 nl) was

added. The resulting m xture was stijrred at -78C for

1 hour, then at roomtenperature f hours. The

reaction mxture was diluted wtph=kt OAc, then washed

with water and brine. The or%anic INayer was dried

(MgS™) and the sol vents were ¥ nder reduced

pressure to 10 give a golpriasstoil. After

purification by flash ahroqatography on silica

(cHex/ Et OAc, gradieflt from85/15 to 70/30), the title

_ . o . Lot
A e B0 g BBy A PEOg) 600 me, 2.14
mhielGyasRtrepaded inndnhydods FHF (Fiml) @hdradled piH7B(.: A 9di¥gion of LIHMDS
(léﬁrﬁmg/gggﬁ, 24e7r gl?rmsxbfgswg({cggld)répvéigeg, 'fgﬂovlvesd bS}E Sgtht))r] chlorophosphate
5 (0(3215(@11; 2-1k( BNy, 2 [1€6:6 33 - flint bt ar@=@, 4- iihwsr oF 20BHh PRy riblidine-1-

cahyoxylliy oidftorypiulyd Esteh(id2org.ahd hoyealhin by droos iTding- ml)cwas added.
rboxyl.ate.and tert-bytyl-{ =.2-1(1

iYL B0 R St s aTtEToh) sPodinabroam spperature for 4 hours

T radkdisuinfietayd bvad diluted with EtOAc, then washed with water and brine. The

(hydr oxyam no) et hyl ] pyrrolidi ne-1-carboxylate O O
organig|layer japdaed AdasORNnd thg s l‘g_enpgswgqqum@x_[ec’gmdngg)dug@ pressure to

o oS ARG SRS, RUERRTEh L DR S Geveon:

gragieht fperh\BI5/15 to 70/30), the title compound was obtained as a colorless oil consisting
-{2-[(6, 7-di chl -3,4-di h [ inolin-2(1
ofg@é% ([t_jsg_)gtpg @91%5%17(7 gﬂ%dgg,/ @él/?’?r:)éggm (.)%—Ilf’anC? Iitn 4.7(m51|) an\ﬁoél.é% min (total
|t} SoHof gl I {BARY- 46013, $i-fiss).4@9boxyl ate (E and Z
pl?fs%rrer )?n xture). tPu?/i ficati Q%Ly ?l ash chromat ogr aphy
on silica (cHex/EtQAc, gradient from4/1 to 1/1)

15 St?[li Lé%v‘gg@%ar}%ﬁzg ( %&%%@S )2bP(9ES )dﬁ'?(S OI ;Ellec }0?'8—'}?4’—dl%?cllrro?soquinolin—
2(1H)-yl)sulfonyl]-1-(hydroxyamino Jethyl]pyrrolidine-1-carboxylate and tert-butyl (2RS)-
2-[(1SR)-2-[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-

(hydroxyamino )ethyl[pyrrolidine-1-carboxylate

L L

oA

Y A O\\

cl N cl N T
O HN. and O HN.
OH OH
Cl Cl

(1RS,2RS) (1SR,2RS)

N N

20  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)-



10

15

20

5 The expected syn conpound (1 SR 2RS) was obtai ned as

a colorless oil (200 ng, 31%. HPLC, Rt: 3.7 mn
W@ paoriossrss 93. 1% . LC/ M5, MH(ESI): 494.4, M ( ESPQT/EP2006/067713

492.2. The expected anti conmpound (1RS, 2RS) was

obtained as a colorless oil (260 ng, 40%. HPLC, Rt:

3.7 mn (purity: 73%. LC M5, M(ESI): 494.4. 10 Step

c) Formation of tert-butyl (2RS)-2- {(1

SR) 2-[(6, 7-di chl oro- 3, 4-di hydr oi soqui nol i n- 2(I

)sul fonyl]-1- ;forrryl (hydr oxy) am no]

ylyspliff%mdﬂ\rlwlﬁ@zrrqlldntea Seegkdate (Brand @-oger mv@n@}/ Rurifiggtion by flash

chg?_lg%tgglj;?ﬁy B{é tgé%a g&?kl & %\%pa[dggrlg 21%5‘?%/6 tg )1 lg\Mlg\ged the separation of
bah diskicrgidonemphies (IRISERAS) and (1SR,2RS).
(2RS)-2-[(1SR)-2-[(6, 7-di chl oro- 3, 4-di hydr oi soqui nol i n
-2(1H)- '5
TB(&! lt)gééuegrk%?h]coﬁl N c?(M@ﬁSP%@%‘BValﬂe‘aﬂs‘fa@'chLHQ& bit GRIPRe, 31%).

After purification by crystallization in
HELCW&t pehman@urityh @3 t1%4)l de‘dS'pMu(EjSII 41@51 4v\Ms(Eﬁﬂl dbped as
a white powd

Tlaepﬁgef:‘g;td R %%poglﬂé(%ﬁgg 2&%8& )obt%ﬁéél %s aﬁpl(oggf% 011 (260 mg, 40%).

t
H%—gﬁy%tr 3@“@@? 71'5;6;_?(6 ?g%pyggsy 3% 4d| hydr oi sogui nol

i n-

St%é 1°§Dalf;‘%/’!‘3?aﬁ%‘|21%’) ! 1]:%1% 62%%5 ﬁtl %ﬁ?%cﬂféo ’; A %Poro 3y4! d1‘1:“1§7(r11136ls}0qu1n011n-

2(2%1%)( sul&ﬁM]ODYﬂorﬁth}dlr&bMdﬁrﬁin@ﬂhﬂl@lf@ﬂdﬁrdﬁ(elﬂ):ar%bﬁ}ﬂubf on
2R) - tetrahydrofuran t hanone WO

2007/ 048788 PCT/ EP2006/ 067713 92 O / ND O The
title conpound was prepared foll owong\procedure
described in Exanple 22 step a), 4 t starting from
6-i sopropyl - 2- (et hyl sul fonyl ).- :
1,2, 3, 4-tetrahydroi sgqui nol | neYs
N
N<

o}
g ﬁ OH

o}
The title compound was prepared following procedure described in Example 22 step ¢), 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)-yDsulfonvl]-1-[(2R)-tetrahydrofuran-2-vyllethyl fformamide (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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purification by crystallization in EtOAc/pentane, the
title conpound was obtained as a s brown powder (227
woreno74eees HPLC, Rt: 4.0 mn (purity: 76.5% . BRCI/ERR006/067713
MH(ESI): 352.3, M(ESI): 350.3. Step b) Formation of
2-[ (6-isopropyl -3, 4-di hydroi soqui nolin-2(]H)-yl)sul fon
yl]1-1-[(2R)- tetrahydrofuran-2-yl]Jethanol O ON O OH
10 The title conmpound was prepared follow ng procedure
descri bed in Exanple 22 step , but starting from
2-[(6-isopropyl -3, 4-di hydr oi soqui nolin-2(1H)-yl)sulfon
yl]1-1-[(2R) - tetrahydrofuran- 26yl ] et@anone. The crude
title conpound was obtai ned as™ solid (200
nmy, 88% used without f er Nﬁu;gl ication in the next
step. HPLC, Rt: 4.3 urity: 85.6% . LC M5,
M-(ESI): 354.3. Step ormation of a m xture of
6-i sopropyl -2-([2-[(2R) -tetrahydrof uran-2-yl]vinyl}-
TisHifl OPhpourhd Avad pﬂeﬂa%drf@hwjfr@ 8EHdLRds Y8 in Bxampl¥ 22Qtep a), but

20 The title conpoun ared follow ng procedure

Lo | B | O 22 By b S A WG R gine,  Afler

oSSR SRR T AT AR G s

bl gdwdbt QboT ag, 24026 ). €l oRe: Abemer gregitf:i 16.8%5.000oM8dM (ESI):
was obt ai ned as a brown oi (162 ng, 85% used
3581 N GESH 1t X0nkr purification in the next step. HPLC,
Rt: 4.1 min (purity: 89.2%. LC M, M(ESI): 336.3. s
Step d) Formation of (1

St&) -y lemw- @ p{[66-issppipopY H-dBhyitrdisbydn dirs 2d &) tyOlsilfor@(]-1-[ (2R)-
te&g?of%ﬂgl/mn-{y{]gw?dt et rahydrof uran-2-yl ] et hanamine O
Gs

The title compound was prepared following procedure described in Example 22 step b), but
starting from 2-[(6-1sopropyl-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 ¢) Formation of a mixture of O-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-[(6-1sopropyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-[(2R)-



10

15

20

OHN,OH (1 S,2R) The title conpound was prepared

follow ng procedure described in Exanple 22 step d),
wWheao7/0$878% t i ng from PCT/EP2006/067713

6-i sopropyl -2-({2-[(2R) -t etrahydrof uran-2-yl]vinyl } sul

fonyl)-1,2,3,4- 10 tetrahydroi soqui noline.

Purification by flash chromatography on silica

(cHex/ Et OAc, gradient from3/g to 1/3) gave only the

expect ed (1S, 2R) -di astereoi soner (34 ng, 199%. HPLC,

Rt: 3.0 mnwépurlt : 86.3% . LC M5, MF(ESI%: 369. 3.
teplypsirefpranc-yrHe thagplofhe crude title compound was obiained as a brown oil (162

m%'{q Q% g@é@d’ ?g{l&}t%rtﬁet[ Iglﬁ”lﬁc%,ﬁglji QP ¥llle f’i)’ex[% sgéphhq;ﬁa 4 H' lnl(l)llln (purity:

892%3 ULG /Ry, IMT(ES])( 239.3.t et r ahydr of ur an- 2-yl ] et hyl
}formamide O OS N CINOH 110 The title conmpound was

prepared followi ng procedure described in Exanple 22
€ t

SRS Rpate ST AR st il 2 H1)-
sifoaHy~Iyl( Qﬁbdefmh)jdr})ﬁtb’an -2-yl]ethanamine

[ (2R) -tetrahydrofuran-2-yl]ethanan ne. After

purification by crystallizatiof in 2% OAc/ pent ane,

the title conmpound (45) S obt\‘ a white powder

(18 ng, 49%. HPLC Rt 0 M fb@gurlty 1009 .

LC M5, MH(ESI): 397. : 395.®! WD 2007/ 048788

PCT/ EP2006/ 067713 94 Exanpl 46. For mati on of

tert-butyl
THZRB cotn duhﬁzss)as%Téﬁaﬁsﬂfoﬂb@ﬁig‘ifr@ce@ut%dﬂs&%‘h Exam le 22 step d), but

i sogui nolin-2(1H -yl)sul fon -1-[fornyl (hvdroxv) a

stargingy | | fipRY ol |®1Sﬁemmyl %éﬁb[&&) -teira r@e?ur@ﬁ%y@&mm Suk.fxmyl) 1,2,3,4-
telt}lgl)m’r(gs_!)qugolme Q’uﬂﬁca‘uon 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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s The title conpound was prepared follow ng procedure
described in Exanple 22 step e), but starting from

WO 20078188/ | PCT/EP2006/067713
(2RS)-2-[(1RS)-2-[(6, 7-di chl oro- 3, 4-di hydr oi soqui nol i n
- 2( 1|—|) -

yl)sul fonyl ]-1-(hydroxyam no) et hyl ] pyrrolidine-I|-carbo
xylate. After purification by, crystallization in
Et OAc/ pentane, the title conpound (46) was obtained as

a white powder (210 ng, 79% . HPLC, Rt: 4.4 nin .
Examplet ¢6: dipromyion) of wert-butyESPRS ) BAOIRS)- A (OpFsdichlore3.4-dihydro-

isiﬁﬁmgl‘in —g rlﬁ:ﬁ—%lis_gélggg Eh—olr— Irfgltrllgl?lmp({rva)amin olethyllpyrrolidine-1-

= ) - LELT altyar or uf
caaboRylylel 4@y {[ 6- (tri -

fl uoronet hyl) -3, 4-di hydr oi sogui nolin-2(1H) -yl | sul f onyl
| ethyl)formam de (47) is Step a) For i on of
1-[(2R)-tetrahydrofuran-2-yl]-2-{[ & (tvifluoronethyl)-
3, 4- di hydroi soquinolin-2(1 H)-yhb | fonyl } ethanone O
O/ I NOO F\ F F The titleocorrpm';\hd was prepared

fol |l owi ng procedure described Vg ) e 22 step a),
but starting from N™ Y
2- (et hyl sul fonyl ) - 6- yor ongt Rgh) - 1, 2, 3, 4- tetr ahy

dr oi soqui nol i ne. Aftér 20 purifocation by
crystallization in Et / pentane, the title conpound
Thdlo e s paergaéqqofgﬁpwqudg q%@{lbeﬂe%‘ﬁ.xampl?@ step ¢), but
. 3 i ( | toy /6. A Bi; E ) A . oy _
S PES S TE B BB B e b Mo Sy fRE b gipotin 201
ylBudpnyd)- 1 Rbydrekyamnofethyl]pyrrolidine-1-carboxylate.  After purification by

1-1(2R) -t et f -2-yl]-2- - i f1uor t hyl) -
crgsy gyt ot ORERTIH e Do FORPoyIS LA sy gl te powder
® rhg,| 7ML 1L.CFRE 4Thenihi (tphﬁ‘a/@ ORI A (IRES, MIEESNEG22.3, M (ESI):
5foI | dW ng procedure described in Exanple 22 step b),

Example 47: Formation of N-hydroxy-N-(1-[(2R)-tetrahvdrofuran-2-v1]-2-{[6-(tri-
fluoromethvl)-3.4-dihydroisoquinolin-2(1H)-vl]sulfonyl lethyh)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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starting from

1-[(2R) -tetrahydrofuran-2-yl]-2-{[6-(trifluoronethyl)-
W@ 2007/did19dr oi soqui nolin- 2(1H) -yl ] sul fonyl } et hBCTORR2006/067713

The crude title conmpound was obtained as a white solid

(170 ng, 77% wused without further purification in

the next step. HPLC, Rt: 4.0 min (purity: 86.0%.

LG M5, M+(ESI): 380.2. 10 Step c) Fornation of a

m xture

2-([2-[(2R)-tetrahydrofuran-2-yl]vinyl}sulfonyl)-6-(tr

i- fluoronethyl)-1, 2,3, 4-tetrahydroi soquinoline O Gs

SRl oo dal g PSRRI Bl 5. i
isOqitino B2 (SHAN fisigh vl Jortanol
1-[(2R) -tetrahydrofuran-2-yl]-2-{[ 6- tri fl uoronet hyl) -

3, 4- di hydr oi soqui nolin- 2(1H) -yl ]sulf | } et hanol . The
crude title conpound was _obt ai n\ brown solid
(163 ng, 100% used w t Nur\gh [, purification in
the next step. HPLCF R n (purity: 90.1%.

LG MS, MH(ESI): 362Ff 20 Step d) Formation of
N- hydr oxy- 1-[ ( 2R) - tetFahydrofuran 2-yl]-2-[[6-(trifluo

T% %ﬁﬁo@ﬁﬁas?rﬁ%ﬁég%bﬁg\g '1%!6% 7}1%£1cge§gébed in Example 22 step b), but
stiGng BReA0 04(D0 ATt dhydBBuEn- 2@}4]-& {6 (HNluoFor@khy -3 Phéihy droisequinolin-
> GBI RLSRanS L0 ot ng progedur &, S8SEL Pl Toia (170
mg; 1R béé’eﬁ)mhsﬁtrﬁm&r ﬁirméaﬂo@ iy klevhd sk Iffpmylﬁr ﬁn( ﬁﬁn (purity:

Pfluoronethyl)-1,2, 3, 4- tet rahydroi soqui noline (E
8620%§,dr@M9th(ESE)38Wt er purification by flash s

chromat ography on silica (cHex/Et QAc, gradient from

3/1to 1/3), the title conpound was
Step c¢) Formation of a mixture 2-({2-[(2R)-tetrahydrofuran-2-yl[vinyl}sulfonyl)-6-(tri-

Sfluoromethyl)-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]sulfonyl}ethanamine
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obtai ned as a white powder consisting of a m xture of
bot h di astereoi soners (1R 2R) and (1 S, 2R) (40 ny,
WQ20My /044768 M5, M+(ESI): 395.4. Step e) Formati oPCDEP2006/067713
N-hydroxy-N-(1-[ (2R)-tetrahydrofuran-2-yl]-2-{[6-(trif
| uoronet hyl)- 10
3, 4-di hydr oi soqui nol i n-2(1H) -yl ]sul fonyl }ethyl)formam
de O O/ | NASDF N'"OH F IJO1 F The title
conmpound was prepared follow ng procedure described in
Exanple 22 step e), but starting from
N-hydroxy-|-[(2R)-tetrahydrof (F an- 2- 9 -2-{[6-(trifluo
ronmet hyl ) - 3, 4- di hydr oi soqui nolN
H) -yl ] sul f onyl } et hanam Al er\\ HI‘I fication by
crystallization in i ntaneomhetltle
conpound (47) was obktained as a white powder (33 ngy
77% consisting of afmi xture of both (1R, 2R)- and

e

stating tiyom P4( {QQ{§(2R)=t€frh@droﬂtﬂ*e(nEBW]vm&EBulﬁonyM(ﬁ ESIuoromethyl)-1,2,3,4-
421.1. 20 It%ia npl e 48: Formation of
tepehydrgisqapinglingr §E3 andqi 4y dogies o gUk B n AL HPuyfisadions py  flash

clﬂé(ﬁﬁtog%]&? lﬂh{sﬂ%a QXH%}QEWA@ Ryrh dia MR 32Xl OB TR 8 EBPound was

obthl(led h§ a@v(')hr:lgakpnlw%r;( domsitting | of i hiptresof oot flfagtZreohsboren- @R,2R) and

(lé;z-@l(ﬁ‘édr o%ﬁ%ﬁﬁr@%ﬂ\ﬁliﬁéﬁyf)% i\ hydr oxyf or mam de V\D

2007/ 048788 PCT/ EP2006/ 067713 97 0 O~ C [/ | jr,

HS' OH OrThe title conpound was prepared foll ow ng
Stpp ¢t EdumaticeslcNihydebxiy NIk detthydrodprany-ylbdt {[6- (trlﬂuoromethyl)

3 %tﬂﬁdS?lgo%l?O%&%}ﬁgé’ ]?%F]Wi}e?ygfwn}%‘? r ahydr oi soqui no

line and 3-[(tert- butyldi nmethyl silybyaxy]-1-propanal .
The crude title conpound was oRt aj net a yellow oil

s (238 ng, quantitative N thie next step wi thout

further purificati on. , (CEFSN}C')H 477.0, M (ESI):

475. 3. I

F o
F

The title compound was prepared following procedure described in Example 22 step ¢), 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)-diastercoisomers (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-dihvdroisoquinolin-2(1H)-vl)sulfonvyl]-

methyl}-3-hydroxypropyvl)-N-hvdroxyformamide (48)

Step a) Formation of  N-(3-{[tert-butyl(dimethyl)silylJoxy}-1-{[(7-chloro-3,4-
dihydroisoquinolin-2(1H)-yl)sulfonylJmethyl}propyl)-N-hydroxyformamide
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Step b) Formation of

N-(1-[[(7-chl oro-3, 4-di hydroi soqui nolin-2(]H) -yl)sulfo
wmgdopres7Bs/| } - 3- hydr oxypropyl ) - N- hydr oxyf or mramPCGEEP20@¥067713

Cl WNroOMNMOH 10 O A solution of

N-(3-{[tert-butyl (dinmethyl)silyl]oxy}-1-{[(7-chloro-3,

4- di hydr oi soqui nol i n-

2(1H) -yl ) sul fonyl ] met hyl } propyl ) - N-hydr oxyf or mam de

(238 ng) was prepared in THE (5 nl) and

tetrabutyl ammonium fluoride (1IMin THF, 0.5 m, 0.5

mmol ) was added. he react® ] ®e{mas stirred at

RT for 15 hours. » Rt Wyas remoyerkunder reduced

1s pressure. The res as 1 ﬁem+up wi't h Et CAc and

washed with water. Thé organi g |l ayer was dried

(MgS™) and the sol vent was renpved under reduced
Thor teldseamepauod giag @reparagi followmiet pepcadure ddsaéhdddn Ebymple 40 step ¢), but

S%ﬁgo foat et Mo Slal B U 2 g S TRAU By (AR -{Cer

yiatrithylkIBHaxy Rl < pré eﬁlam"ﬂhe (AWl ttde: coﬁfb%hnd lw@é N&amed as a yellow oil
(ESI)Y 363 1, M (ESI): 361.1, 20 Exanple 49:
(2R Mg tauamitai vaNupal (e Pexi i witkous fartlgr rwaﬁéatwg LC/MS, M'(ESI):

sdﬂ?gﬁ€§$$%ﬁg%ydroxynethyI)ethylI-N-hydroxyfornanide

(49) A OH O < \ r, N, O WO 2007/048788
PCT/ EP2006/ 067713 98 The title conmpound was prepa

Steip Pl 6T opro6 Nedurl &8 e 7 6‘@6@4«’0@%&@ %!df@tyé)ﬁuléqnyl]mefhﬂ/ -3-
fit i chl oro-2-(nethyl sul fonyl) -

”ﬁ#%?@?&aﬁéy?%ﬁ%ﬁggkggﬁﬁ?no|.ne and gl ycol al dehyde.

After purification by crystaﬁkl n_om DCM Et 20, the

title compound (49) ™ ot gf%ed as a white powder

(123 ny, 27%. HPLC, mﬁ/kuty 94.1% . s

LO M5, MH(ESI): 383.1, 7 ( I):C$81.O. Exanpl e 50:

For mati on of

ANsdlutidn{ pf7 N-63~{ [Iteroboup i{eimydthy! BilgH oy b (7 ehipuo 304-dihy @fodskdquinolin-
2()1 _H)-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 (MgSO4) 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-dihvdroisogquinolin-2(1H)-vI)-
sulfonvl]-1-(hydroxymethvl)ethyl]-N-hvydroxvformamide (49)

)@Qm
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25

yl I sul fonyl | met hyl ) - 2- met hyl propyl | - N- hydr oxyf or mam de
(50) 10 Step a) Formation of 7-(4

w0 bawoneggBenyl ) - 2- (et hyl sul fonyl ) -1, 2, 3, 4-t et redI/EPING 67713
quinoline F O Slow O A m xture of
7-brono-2-(met hyl sul fonyl)-1, 2, 3, 4-tetrahydroi soqui no
ine (2.90 g, 10.0 mmol), 4-fluorophenyl boronic acid
(2.10 g, 15.0 mmol), anhydro pot assi um car bonat e
(4 15 g, 30.0 nmml) and triphenyl phosphi ne (525 ny,

.0 mmol) was prepared in MeOH is (20 m) and
Tlle tlyeszavad wes pagppredaplewingssoedprs degeriked in dixpgnple 40 step e), but
P C) 0. ] :

088 e e bAoA D- B3, BER0R e dWuinotine and
glyedaldelonle. Aftst pureficaeisn 8y lctitsendlizatibi iEDEZO/EDD, nhe) t1tﬂ?a’lcbmpound (49)
the res Itlng susp was filtered trqugh_a .
Ve Plvia@e THve? MYt %‘f"é‘?%a@z%\}%o?%@e&{%ge& r &duBEy (Puﬂty 94.1%).

L@fl\@ﬁSM'*@SI Thes rlem@g% wagot aken up with Et20 and
wat er and brine. The organic |ayer
was dried (MgSO4) and 20 the solvent was renoved under
Ppessur.e t?

droisoquinolin-2(1H)-

vlmmﬁéﬁin@ﬁwn gfn@ah%&oﬁﬂpm l%cﬂrok@foi%ﬂl%}md& ptitle
conpound was obtained as a beige solrd (2.50 g, 829%.

HPLC Rt: 44mn(purity 98 899. LC/MS, M+(ESI):

) For
SIF]F chz)o %%%"Z’H" 0? 93(9 A{Zuglr%y I?E 661&%‘){ OYFt If r{)y( 2%4 telti]ahydmlsoqumolme
sul fonyl } et hyl ) - 2- neft ar opyl ] - N- hydr oxyf or mam de WO
2007/ 048788 PCT/ EP2006/ 13 99 S)( /1 NSON, OH
[1A1 The title conmpoun S7prepaned, f ol | ow ng
procedure described in Exa step e), but
starting from

AT nfidufd @@rnaf&ﬁwh)én@ﬂ{ymﬁbwlwszpmyé@ahgzdr%m%q&nbﬁﬁd abyd g, 10.0
roi soqui nol i ne an i sobut yral dehyde. After

mp\h) fridearppienpiporaye peifl |(R28t4. o -G momlpxmhpdicvametassia carbonate

(létl%%r?;? %@@@fﬁﬂﬂgﬁ%%ﬁ}éﬁ&gﬂ@f ?{]'5253 ?‘}ﬁ?%‘??%‘“%% g%&?&‘ed in McOH

(20GhIYBnd IWHE ﬁﬁke)ne (4@ iR, Adybh &Sk bub¥lidd £dr. 10ExaNtheén BA(OAC), (112 mg,
For mat i on

0.R0 Hy@ipb x‘yaw@@d{ [(re- eS8y PR poix s Was dicHy¥idb fQog dioHet iThe 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 (MgSQ4) 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]-
sulfonyljmethyl)-2-methylpropyl|-N-hydroxyformamide
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2(1H) -yl)sul fonyl | met hyl | - 3-met hvl but vl ) f or mam de (51)

10 Step a) Formation of tert-butyl
W@ 2008088789 0XYy- 3, 4- di hydr oi soqui nol i ne- 2(] H) - cap@DERp10a¢/@67713

Nu O Ol | The title conmpound was prepared follow ng

procedure described in Exanple 40 step a), but

starting fromisopropyl iodide. The title conpound was

obtained as a solid (1.2 g, 48%W. is TLC Chloroform

/ methanol (9/1): Rf = 0.75. 1H NWMR (CDC13, 400MHz) 6

1.33 (6H, d), 1.50 (9H, s), 2.76 (2H, n), 3.64 (2H

n, 4.52 (3H, n), 6 ¢4 1H, s), @ 74 (1H, d), 7.04

(1H, d). Step b) Fo of

7-1sopropoxy-1,2,3,4-tetré@ |roﬁtoquunollne

hydrochl oride NH HO 20 The e fonpBund was

prepared foll ow ng procedure descr|©ed in Exanpl e 40

te but, starti romtert
T8 R sl o i e b Bl s PHdesgrivag e el 4 o). b
startihBie filonf | 2(4-FRORPUBEY WRFmet RiuTBRl RS 2@3,&@4&@1@1 droR8qii@oline and
- 96% . TLC éhlogﬁ?ogﬁqygﬁethghoPsﬂ&?-) y 1
isolpyyeblebyds AGTr BREIDBYO6 7 3cryite Z@t.l%.ml lﬁtwpentane the ftitle

PRI 0 e Prsh o Bl A8 #BL ol 18 Fmin puriy:
9280 L(A/MS, ) (EINOR (LR (BI): D1%BHA (2H, br. s). Step c)
Formati on of
7-i sopropoxy-2- (nethyl sul fonyl)-1, 2,3, 4-tetrahydroi soq
fe' 8¢ Fgrmgi 1-‘5 { Hggr%%V%réﬁeﬁfvggmsoqumohn—

anplre I step q),

2 HD-vDstHor vlethy 3mM-methvibutvDformamide (51)
7-1sopropoxy-1, 2,3, 4-tetrahydroi soqui noline
hydrochl ori de and one additional equivalent of DI EA

St% Ez?FoMtio];a'O? arl-BiyybY.i b)éo?o@} B'ﬂzﬂh}}d}ﬁmb@m%lm ﬂ?ﬁt)-‘éﬂ)%oxylate

he title npound was ai ned as an
pomder (1. 22 g, 799 . /jf%iijﬁiz?B.g mn (purlty.
Noﬁ/
O
T

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): Ry = 0.75. "H-NMR (CDCls, 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

1 e
(@)

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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10 99.9%. LC M5, MH(ESI): 270.1. Step d) Formation of

N- hydroxy-N-(1-[[ (7-i sopropoxy- 3, 4-di hydr oi soqui nol i n-
wQ@emHp48798 ) sul f onyl | et hyl } - 3- met hyl but yl ) f or neei/@r2005/067713

~O~1 NvSU~- N, CHI1 I Ois The title conpound was

prepared foll owi ng procedure described in Exanple 40

step e), but starting from

7-1 sopropoxy-2- (et hyl sul f onyl -

1, 2,3, 4-tetrahydroi soqui noline and isoval eral dehyde.

After purification by crystallization in
O.H.%NE&(BM,O-% é00Mtzg 6 lcuhisdlind 3 9 §2Hvaw), R Hed), 4.17 (2H,

S it 2 9 LC, 4D N
ot (5L WOeBIEER b M Phdleds (ag o g .

397.2. 20 Exanple 52: Formation of N-[2-f(7-flu

or o- 3, 4-di hydroi sogu inolin-2(1H)-yl)sul fonyll - o
Stap ¢ BEgrgtagion of Rysapraparydr @seyhorubanyldd. 2S¢ yegthgdroagoquinoline

For mati on of

O,
7f | uor o- 2- (et hyl sul f oqyld , 3. 4-¢Et r ahydr oi soqui nol
i ne WO 2007/048788 PCTOJIQ%Z p67%130 101 0 \\ / F [/

/ SO The title compound S pared fol | ow ng

procedure described in Exanple 1 step a), but
Tlag G4l¢ porgPeugrivas-mrpaseholloying procedura Hyseribed ByExaanlp destep a), but

: [ i.ti.onal . i _ .
L P8R8 005 S0 SOHL KL ARl AR srions
cduinealdnit t bfe B Ea0 mpétun huvidisatadat diynedsalizationfih- BhOVgentane, the title

powder (2.1 g, 80%. HPLC Rt: 2.5 mn urity: X X
coparsuid Wag,o ,mq@w(sesmf.f-wséée pewdes(d 22y, 7&%3nHPLénR5f3-9 min (purity:
9%%)2';%(§/§/{S4-1\6i(ﬁ§8:r%zoé%)'qui nol i n-2(]H)-yl)sul fonyl]-1-(3-

furyl)ethyl]-N hydroxyforman de O
Step d) Formation of N-hydroxy-N-(1-{[(7-isopropoxy-3,4-dihydroisoquinolin-2(1H )-

yvl)sulfonyl]methyl}-3-methylbutyl)formamide

0]
s
o > \/\/\(
\r N \O N\
ﬁ 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)sulfonvyl]-
1-(3-furvDethyl]-N-hvydroxyformamide (52)

Step a) Formation of 7-fluoro-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline
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I O PFNON OCHO9l I 10 0 The title conpound was

prepared foll ow ng procedure described in Exanple 40
WGEL@p/0e8788 but starting from PCT/EP2006/067713

7-fluoro-2-(methyl sul fonyl) -

1, 2, 3, 4-tetrahydroi soqui noli ne and 3- fural dehyde.

After purification by crystallization in EtQAc/Et20

the title conmpound (52) was ,gptained as a white

powder (248 ny, 56%. HPLC, Rt: 3.3 min (purity:

98.7% . 1s LC/ M5, Mr(ESI): 369. LM (ESI): 367.1.

Exanpl e 53: Fornation ofF N\

N-{1-(1- benzyl pi peri di n- < -r\[’f\g-fl uor o- 3, 4-di hydro

i sogui nolin-2(1H) -yl )sul fonyllethyll-N hydroxyformmnmd
T (83 obound/wds Mepdred (Il indNprobedur® déRribb®irt Exdrple 1 step a), but
compound was prepared follow ng procedure described in
stafigapirems 6-thoey 1 &)3 . 4#iahy drompawingling dpyrochloride and one additional

- b yor t . -1.2 . droj afe) .
cofiisldt o PIEES, S S @Olch by ek Bl AR MCERORRAUNR e it
cqmuauhil eatsiobmilyd wranséfdvhizgiowaier (1 g €9%). dEPLENRE: 2t henin (purity:

title WD 20Q7/048788 PCT/ EP2006/ 067713 102 conpound
1 @)L@éMSoM iHeE38d an of f-white powder (293 ng, 51
%. HPLC, Rt: 2.9 mn (purity: 97.4% . LC M,
M-(ESI): 476.4, M (ESI): 474.0. Exanple 54: Formation
Step b) Formation of N-[2-[(7-fluoro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-(3-

fugyl-l;e]tﬁy{l}-;v?ﬁtert - but le" 3, 4- di hydroi sogui nolin-2(1H)-yl) -

vdroxyformamide
sul fonyl | met hyl | - 3- (et hyl t hi o) pr opyt©- N- hydr oxyf or mam
i de (54) Step a) Formation ofQ [

N-[2-(4-tert-butyl phe € W/R\rre anesul f onam de

>-HN SD o The titl np un@lﬁuaé prepar ed

foll owi ng procedure de | inOIEx |flrple 19 step a),

but
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-v1)-2-[(7-fluoro-3,4-dihvdro-

isoquinolin-2(1H)-yD)sulfonyl]ethyl}-N-hydroxyformamide (53)

/\/O\l/\©
QA
F ,S\\
@Q 7o
(@]

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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10 starting from4-(tert-butyl)phenethyl amne. After
purification by crystallization in DCM Et 20/ pent ane,

W b@704878% conmpound was obt ai ned as a white pomiEEP{086/@7713
g, 82% . HPLC, Rt: 4.3 min (purity: 100% . LC M5,
MH(ESI): 256.2, M(ESI): 254.2. Step b) Formation of
7-tert-butyl-2-(nmethylsulfonyl)-1,2,3,4-tetrahydroi soq
uinoline S~ N O 15 The tit|ge conmpound was prepared
foll ow ng procedure descri be& In Exanple 19 step b),

but starting from _ _
capopngd 433)eves ehiepd Be Ay ofewhid pawdera(A83 meg Mani HELC, Rt: 2.9 min

- i §i [ ) S i han in
(P@@\%GE? %%)pfég?\gﬁ’emgﬁ)ﬁ% %epﬁ@ﬁ%ﬂt#&@was obt ai ned as a
white powder (910 ng, 87%. HPLC, Rt: 4.6 mn
(purity: 98.4% . LC/ NS l\/H-g ESI):. 268.2 20 Step ¢) ..
Exppler 134 Formation of N-[1-{[(7-tért-butyl-3,4-dihvdroisoguinolin-2(1H)-yl)-
sul'}ilfolﬁllgﬂ%]i[e](ﬂvﬂ-gf(hfewmha)%r615&1-%!9\5(910%%%%{159(524()1H) AR
nmet hyl } - 3- (et hyl t hi o) propyl ] - N- hydr oxyf or mam de O~

N S ON SOH WO 2007/ 048788 PCT/ EP2006/ 067713

Stlpg)” I’FWéMHOP|OéA’c@%ﬁoﬁﬁﬁ@%ﬁ%éﬂ%ﬁ%ﬁ% e
procedure described in anpl e 40qgstep e), but
starting from7-tert-bubly

- nq}Nlﬁy\J/sul fonyl) -
1,2, 3,4-tetrahydroi soqui no and 8-
(et hyl t hi o) pr opi onal dehydex~Aft+eér purification by
crystallization in Et / pentane, th title_conpound
Thage G B0 A P LOYAN S SBSRISFE Gesorbepin EXSORPIE 1D step ), but
: ARl Lty O 9 . ( cL .
st?ﬂz;lul?ﬂsigz ﬁBhl\/lI- (Zé g;égtr’ﬂugyllgﬁ%ﬁ&glgﬁﬁ%}e 6270 purlefealibn %?' g@kt)alhzatlon in

, e 55: Fornmation
DAM/E{Y/fcnidmeo the- Gtlel cdinhgwrdovee gbianaddi as- 2 (vilije- pévyder (5.9 g, 82%).

PEE! RDALIIES Ty: TR0 TRHS e Y 20 p6 R 5

Step b) Formation of 7-tert-butyl-2-(methylsulfonyl)-1,2,3,4-tetrahydroisoquinoline

O,
N
.S
NT N
O

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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0O 10 The title conmpound was prepared foll ow ng
procedure described in Exanple 40 step e), but
W@ @rnu8188 f rom 7- br ono- 2- (et hyl sul f onyl ) - PCT/EP2006/067713
1, 2,3, 4-tetrahydroi soqui noline and isoval eral dehyde.
After purification by crystallization in EtOAc, the
title conpound (55) was obtained as a white powder
(202 ny, 40% . HPLC, Rt: 4.2]H§n (purity: 99.29%.
LC M5, MH(ESI): 419.1, M(ESI): 417.0. 15 Exanple 56:
Formation of N-{2-[(7-brono-3, 4-di hydroi sog
Thy s soopqupdyvasprepgrgdoilpyving procedure described i Example 40 step ¢), but

stél‘_t_égdl %ﬁ%hyb % IP}QL%I-?E(H%ﬁ{y?%ﬁgog%lmbu ﬁg té;[ga@gl?)ésogﬁmglme and 3-

(nfld])]hjlﬂmb)pg)pmrﬂlﬁeﬁyﬂee Afes gpurifrdtiom birxayqudl Bza4dnsineprO)c/pentane, the

U“?e ERTBR: = ngt(?%i%vgg Pé@}rﬁeﬁwa)walt?p@wqert@% Ay s BELCn Git: 4.5 min
@hﬂer@@@%@CE@mg M (ﬁsﬁfv‘m@@ M('[E:S"l‘# 498 1 by

tall1'zation in tle conpound (56) was
obt ai ned as a mhlte pomder (253 ng 549@ HPLC, Rt:
0 E .3

suh«foﬁ%ﬂﬁiéﬁmy B%é't}wﬂeu{t{}w ?\r B@dﬂoxbﬂwianﬁdé(sb)hydr oi sogui no

NG
2(1H) - yI)squonyIInethyl}ethyR%- rexvfor mam de
(57) WD 2007/048788 671713 104 O ~-N S\
YO NOH 11A1 The t C npo owas prepared

foll owi ng procedure describéd i njExanple 40 step e),
but starting from7-tert-butyl-2-(nethylsul fonyl)-
Thg Qtlégcmpcemqubmpawq&;llnwiﬂgmomddre described in Example 40 step e), but

b zon acet al ur|f
BTSN | o TAMETZGnepREu Rl | CorbBuAp Lopapyingliys  and
1s@\hﬂ&hlrd€l‘ilydés A@‘%e%hﬁlgg%i@hd@f ciy2iéfizA8en HOHWOAERKE LR Gompound (55)
. n r
was obtrarl]med(apsua IWh%te powd/e()r (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 (56)

\QQ rOH

The title compound was prepared following procedure described in Example 40 step e), 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-(benzvloxv)-1-{[(7-tert-butyl-3.,4-dihydroisoquinolin-
2(1H)-vDsulfonyllmethvllethvl)-N-hvdroxvformamide (57)
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LG M5, MH(ESI): 461.3, M(ESI): 459.1. Exanple 58:
For mati on of
woR(2/04458zy| oxy) - 1- {[ (7- chl or o- 3, 4- di hydr oi sSOPCI/RP10061867713
2(1H) -yl ) sul fonyl | net hyl } et hyl ) - N- hvdr oxvf or mam de
(58) O C / NS\ N, OH 10 O The title conpound was
prepared foll ow ng procedure described in Exanple 40
step e), but starting from .,
7-chl oro-2- (et hyl sul fonyl) -
1, 2, 3, 4-tetrahydroi soqui nol i ne and
benzyl oxyacet al dehyde.

Af t ef ' oR. by
crystallization ir ‘ Me compound
Ahi te pﬁTM}e; (126, 29%.

(58) was obtai ned as
HPLC, Rt: 4.3 mn (purityr 1s597.9%. LCYNB Mt(ESI) :
439.3, M (ESI): 436.9. Exanple 59: Fornmation of

Tie fitks ¢dmapramti ovay Jprapa(dd] fﬁll()wirrigfprq@dureeddsyrﬁt)edan zExdinpgpdﬁKJcstep e), but
3980 1Bl 2030l Sl Lo LS ) S S VO g

bén'z?l'oﬁy&@fﬁ]ﬁ&%?ﬂ’e VWRSerPHB IRAhE6h ﬂ:)?' dr?éMlﬁﬁat%ol‘ﬁe]gﬂéd)ethe title compound
descri bed i n" Exanpl e 40 ste but starting from

(57) piveohipined] dsanyhite poyder (Qﬁgmgarﬁé{’/ﬁyﬁ)PLﬁ Rig43-miat (pariy: 100%).
Léfl\%%ﬁ?@[ ?)O%E%’ @f;@sstl)gﬁ?gyl oxyacet al dehyde. After

urifi 1’0n i'’zation in Et20, the title
corrpound WO 2007/ 048788 PCT/ EP2006/ 067713 105 (59)

was obtained as _a white powder (204 439 .
ww enzvloxx)nl {I ﬁhhﬁro 3 Lkrdﬂlvdrmsoqulnohn—
: rof

§r0|sogU|noI|n-

5 2(|H) vI)squonyIIethyII CN- dr XVhQr m de (60) O
F/ I NSON ¢l N ¢
( ~OH

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
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-(benzvloxy)-1-({[7-(trifluoromethvl)-3.,4-dihvydro-
isoquinolin-2(1H)-vl]sulfonyl}methvl)ethvyl]-N-hydroxyformamide (59)

o)
\
: Y o
O No
ﬁ 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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SOH | | 0 The title conpound was prepared foll ow ng
procedure described in Exanple 40 step e), but
W@ @rnu8188 from 7-f | uor o- 2- (et hyl sul fonyl ) - PCT/EP2006/067713
1, 2, 3, 4-tetrahydroi soqui nol i ne and
cycl opent anecar boxal dehyde. After purification by
crystallization in EtQAc/ pentane, the 10 title
conmpound (60) was obtained as,a white powder (190 ny,
47%9 . HPLC, Rt: 3.7 min (purity: 100%. LC/ VB,
IV ( ESI£ 371.2, M(ESI): 369.1. Exa 61: Formation
(58} Wrs [obtajinreg- asHl whise Bowdeyi F)dmes. S8g0)- PLC, Rt: 4.5 min (purity: 100%).

L‘?’P?%%ﬂéﬁy’lﬁmw e@ﬁﬂqlqy(b\lbhvdroxvfornam de (61) 15

Step a) Formation of

1-[(7-chl oro- 3, 4-di hydroi soqui nol i 9 sul fonyl ]
Ex : ¥ N {51 qulope.n,t.vl 2,]:’( ﬂuoro A- dlhvdr01soqu1nohn—

2&?%—:;2! %ﬁ@éﬁ?%ﬁ\%ﬂﬂw ﬁﬂilfoQg%'r)naﬁlae '\36(ﬁ t et rahydr oi soqui no

, prepared in anhydrous
THE (8 m) and cooled at -78C. Then ol ution of
Li HVDS (1M in THF, 3.6 m 3.%\ Wmﬁl/@s added
dropw se. After 5 m F2 phenoxyacetate (0.26
m, 1.79 nmmol) was addg Th. r@ hokNng m xture was
stirred at - 78C for 1 hour; th at RT for 15 hours.

The reaction mxture was diluted with EtQAc (20 m),
Thdﬂﬁatﬂe vasoax d wias ipre:patd‘d fatjoeoigspreaidutd descrifedHTIExa2pR010 step e), but

siftihe “ThdPorfucous i er BT S B abeddr ek Epcagigage  and
cfﬁ&penfgﬂ&a%xgﬁgﬂf&zlw& o gﬁ/cgc?&p(gﬁ/ PaladlAioA08 LgaMtane, the

ayers were conbi ned, dried and the sol vent
tlt\bvasommmde(ﬁohwdepbtramd@@dt Wblrtfes(swd@ (126 teg, 47%). HPLC, Rt: 3.7 min

OB iR M TSR LA R 3 ot i fe
powder (494 ng, 80% . HPLC, Rt: 4.9 min (purity:

95. 699 . LG/ M5, MH(ESI): 380.2, M(ESI): 378.2. ep
Emmp:}eré,lqurma{fon of N-[2- [(7 chloro 3 4-dihvdroisoquinolin- 2(1H) Vl)sulfonvl]—

ij 2(1H) -yl)sul fonyl]

Step  a) Formation of 1-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-3-

R Q
W
CI\@Q\]/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 IN aqueous solution of HCI (2x20 ml) and a saturated aqueous

solution of NaHCOj3 (20 ml). The aqueous layers were extracted with EtOAc (20 ml). The
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Cl O OH A suspension of
1-[(7-chl oro- 3, 4-di hydroi soqui nol i n-2(1H) -yl ) sul f onyl ]
wO0 Jophestexyacet one 10 (468 ngy, 1.23 nmol) wasPQI/EPBENEth7713
in MOH (15 m), then NaBH4 (77 ng, 1.85 mol) was
added portionwi se. The resulting m xture was stirred
at RT for 1h00. The reaction mxture was concentrated
under reduced pressure, then diluted with EtOAc (30
m) and washed with a IN aqueous sol ution of HClL (15
m ) and a saturated agueous solution of NaHCO3 (15
orgprjic lapiges wegeomdinedy diied MeOaxnd de sdvenit s perapeed(wger reduced

b AR R R SRS o g i compouns

wiy elsisineé as A békwhity pdwdat(@on ntpy 80y SHALCi Ratd. 9min ripurity: 95.6%).

c/ pent an the title conpound was obtained as a
L %Mp@%&%ﬁg?&ﬂé{ EgD: éégé-. HPLC, Rt: 4.5 min (purity:
99.2% . LCO M5, MH(ESI): 382.2. 20 Step c) Formation
of a mxture of 7-chloro-2-[[(1 E)-3-phenoxyprop-|
Steerb) LEgitna@iont ghyi /Y Z-chlpen-3,3; dikdrvisaduynvloi- A §liyhoklfame ! | -3-phenoxy-
and é hloro-2-[[(12)-3
PIERER Sﬁ?pr op-1-en-1-yl]sul fonyl}-
1,2, 3,4-tetrahydroi soquinoline 0 C Z@O A sol ution
of

o)
1-[ (7-chl or o- 3, 4- dihydroi soqty ) -yl ) sul fonyl ]
- 3- phenoxypr opan- 2- ("B7% 0.97 mvol ) and Et 3N
(0.32 M, 2.33 mmol) drous DCM (5 m) was WO

2007/ 048788 PCT/ EP2006/ 067713 107 cool ed at OC, then
Arseseasios Wi flelfyichlohd-6 ¢l by droisoQuindlin-2(11B-yhsolidnyhhas-phenoxyacetone

ded d i se. The resulti i XL ur jrred a
BRG ARB T e DA R oNeO8 B b et A e 85 mmol
whd ¥ddédeporBsnyisé. UTied radiliifg Penfrd Qva¥l stirrelih@ R Warsh €B00M tHR reaction

a | N aqueous solution of HCL (2x10 mcﬁ and a

mEgrgrarseePragiedes uadlr uedused gressaacten (ditited yith©Ac (30 ml) and
R t i R
T, YR BB IR A B AGLED Bl souion o

NiH€EO; {05 et Tasqued I VBdrsunder citedied editip [Fed AU r(80 tral). The organic
give the title conpound as a pale yellow powder d(29
u

4

lajers watwy compingd;r driggk (MeBQak ey de( fodysng way 1gmeyed under reduced
] . . ' . an ' | ity

SO ARG ey Ryl O il il mound v

oldyinédasmatwlor miwder (415 mg, 88%). HPLC, Rt: 4.5 min (purity: 99.2%). LC/MS,

Mlym-ﬂjs%[?)(gg chl oro- 3, 4-di hydr oi soqui nolin-2(]H)-yl)sul fon
{ } &henoxymet hyl ) et hyl ] - N- hydr oxyf ormam de 0SS’
O

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\\ /\J_,,,.N\ O
cl s o)
S Gh

A solution of 1-[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-3-phenoxypropan-2-
ol (370 mg, 0.97 mmol) and EtzN (0.32 ml, 2.33 mmol) in anhydrous DCM (5 ml) was

1,2,3,4-tetrahydroisoquinoline
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ad ,0 NON OHd O A solution of

7-chl oro- 2-{(3- phenoxyprop-I-en-1-yl)sulfonyl}-1,2, 3,4
WO 2G402048I88/dr oi soqui nol i ne (E and Z mi xture, 27BCTHP2006/067713

0.77 mmol) was prepared in THE (7 M) is and a 50%

aqueous solution of NH2OH (0.7 m, 11.5 nmol)) was

added. The resulting biphasic m xture was heated at

60C for 3h00. The reaction myjure was washed wth

brine (5 m) and the Iayers were separated. The

organi c | ayer was dried I\/ggoél) and the solvent was
cqodqepatedi G H&r@rmet@a@%éﬁorpﬁéé idg (D§9gnkd.- 1% peralowasppddedgropwise.

Tlﬁ@o?‘%ﬂﬁﬂ)g ixhBE W &nge‘a §1%9%8, wr) %)@”%eﬁcaﬁt%f f&“%ﬁdd Ghe reaction

was stirred at OC for
miohrgtwandibited weth @MEM 0smBOthen lwashedawity dir thtqi[drdEls (sBlution of HCl

(2568 5 b SIS SHERUSIO RO NG By AL Thhe Tesefas Tayers were
ex{@etcl Hlof)@Mfg%xq@q%g Tlfed&g%ﬂ? Pe[y%?ssx}v‘{{@ comBfhed! &Sd SO4) and the

was t en up and heated at 60C
sORED0 waF memovedt wirder Wﬂ’smced:pmlsmne & giRT thotitla cemppand as a pale yellow

i pitat Th i d
piE AL Gl i ol Sorbs catio 5SSy HPELT Gl e 5.3 min
aﬂdfse4 Hih t@m@@ﬁm@uq@%i G0/ VS M (MBI ¢ %&P‘M?ESI%Z@ @5 ny,
78% . HPLC, 4.4 mn (purity: 98.1%
M+-(ESI): 425. 2 M (ESI) : 423 1. \»ozoow 048788

SE (404 ({9 R0r 673, BIarey BBl Eoda hr oy Ay Pofoyt s suttonyi-1-
(pﬁbblldx@ﬁhyﬂhb;l]ahﬂyll\y ﬁyﬁb@g@maym)ze N- hvdr oxvf or mam de (62)
OH I | O The title compound was

pr epar ed foI I ovm ng procedure describe Exanpl e 40
step e), but 5 startlng frd%\n

7-chl or o- 2- (et hyl 9% N /\/\O
1,2,3,4-tetrahydroi nel 4 cycl opent anone.
After purification by al l ilzation in Et20/pentane,
the title conmpound (62) was oBtained as a white

Aggv\g ggolﬁ@&é My, o87%) . HBhibro- Bt{(3 h&loﬂ}rgkof)ﬂuéﬂ-l ¥)sulfonyl}-1,2,3,4-
tetrahydr?nsoqu&nohﬁg (El\e{:-l %Srlnzx.tur?cﬂg’m 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 (MgSO,) 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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10 Exanple 63: Formation of
N-[2,2-dinmethyl -1-({[6-(trifluoronethyl)-3,4-di hydro-
w0 2@guus1es i n- 2( 1H) -yl | sul fonyl | met hyl ) hept yl | - FHETIEP2006¢067713
formamde (63) / | NSDFrNOH FI1OI F A solution
of
N-[2,2-dinmethyl -1 -({[6-(trifluoronethyl)-3,4-dihydrois
oqui nol i n-2( 1H) -
yl]sulfonyl}nethyl)hept 4-yn- 2 yl]- N—hydroxyfornanide
(370 00 ngy, 0.80 nmmol) was is prepared in EtCOH (15
6 /drmemad ol o N-{ hdh(Pghlorodadibydr gisequipglin-2(1H)-v1)-

sulf0NmENR 1 IS ARH LR S Zuln&e@f' through a

ated under
reduced pressure. The residue was t n up with DCM
and evaporated to givg the titl¥ ound (63) as a

bei ge foam (364 ngy, 989
90.5%. LC M5, MH(ESI):
Exanple 64: Formation of

"Bt 5.3 min (purity:
: |\/|/(E9H) 463.0. 20

Thg fflltiq éqﬁnmufabwaﬁ%é@g ﬁfr)'f(?z}n?gopgocedure described in Example 40 step e), but
stArtia¥ Cl ongsh Y1 ethibiole- &ffr@aﬂ? der {84y MRsoquinoline and
2007/ 048788 PCT/ EP2006 067 13 9’011 E% N'S~ N,

cyYCHpOntthend iAflce puoihpaimdbyvarysiatepaeeth E8Q/peitang, the title compound

(62 glr%fe Fﬁ%ﬂ}egga%%ryvlv eg%@%%?gg}? lﬂ%’ ég%ﬁgﬁg{dg Rt:bS% min (purity: 96.2%).
L&Ms 3VAHS: Babymﬁsgggvnol i ne and

cyclopentanecar oxal dehyde. After purification by
crystalllzatlon i n Et OAc/ cHex, the title 5 conpound
l | i Q! _'__ Vl) 3.4-dihvydro-

1séc&anal,m M](PE)Si’l)sul%ﬁel}ﬁLetlﬁxmhﬂ] NSthEokmtﬂnaml@é (63)
N-(1-{[(7-chloro-3, 4-di hydroi sogui nolin-2(1H) -
yl)sul fonyl I met hyl | -2, 2-di n&t hyl p -N\- hvdr oxvf or ma

mde (65) C [/ ~~ N7
O N
F>(©© [ ToH
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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\' ~-NNOH | Il I 10 O The title conmpound was prepared
follow ng procedure described in Exanple 40 step e),
wheo7/084788 t i ng from 7-chl or o- 2- (net hyl sul f onyl PET/EP2006/067713
1, 2, 3, 4-tetrahydroi soqui nol i ne and
trimethyl acet al dehyde. After purification by
crystallization in EtQAc/pentane, the title conpound
(65) was obtained as a white powder. HPLC, Rt: 3.9 mn
(purity: 88.6%. 1s LC/MS, MH(ESI): 375.2, M(ESI):
373.1. Exanple 66: Formation of
N-[2-[(7-tert-butyl -3, 4- dihydEpisog lin-2(1H)-
yl)sul fonylI-1-(tetrahydro- ZFLQ [ )ethyll-N hvdr
oxvfor mam de (66) Step orNTaY,
2-[(7-tert-butyl -3, 4-diq 0j's0( nohln-Z(]kb-yI)squo
nyl]-1- 20 (tetrahydro-2 pyran -yl)ethanol O O N S~

0 OH WD 2007/048788 PCT/ EP2006/ 067713 110 A solution
Tlast title compound was prepared following procedure described in Example 40 step e), but

rt - 2-
stzrtllh i nz%(ni 7(%&1% EIH&E%@M@@}) ?2 éf" tee J%#%Cﬁang@g}r@lg% and
cy'Ehﬂf)eﬁt&neEﬁa)boaﬁkdleb}ﬁ&l Adteﬁbunﬂ&ﬁon'ﬂy%yﬂalﬁ@dtuﬁﬂ iAIEtOAc/cHex, the title
Li HVDS 1M|nTHF 3. 1) wa ed
C(HJFW o) as @}ta@e(}rps‘na Whart@tmder 3.17%g, 77%) HPLC Rt: 4.1 min (purity:
A r x e (0.22 m, 1.65 mmol)
9%2%523%@5?}%Kg§pe§%%f| gEn1x¥%f% 5 was stlrred at -78C
for 5 mn., then at RT for 1h30. The reaction mxture
OC then 2 s:l |n Ve OH

Example, e nEQR N It A ulnohn 2(1H)-
1%su?tn JRkh 22&1?1{41%% 1% ENT] %;E fGﬂn%%fée(%S} on was

stirred a € reaction mxture was

evapor at ed under reduced pressgre. ng resi due was

taken up wth EtOAc 20 nl) an d wth alIN

aqueous sol ution of HC 20an& nJhe i 0 agueous

| ayers were extracted 20ow1) The organic

| ayers were conbined, dried (N@ ) and the solvents
wer.e renoved under red ed. pressure to give
Tl UGS DR %ﬁ??vmgcr&w%ﬁrﬁﬁs 15 Fxpats hstep ©), but
sthifinft OAGERENT ankeh 6 -thith§lsGIosmON NY 3MRR 1R @b REGLinoline 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)-

vDsulfonvl]-1-(tetrahydro-2H-pyran-4-vlethvl]-N-hydroxvyformamide (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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as a white powder (455 ng, 80% . HPLC, Rt: 4.4 mn

(purity: 96.8%. LC/ M5, M+(ESI): 382.3. 15 Step b)
wWO-o00@is788  of PCT/EP2006/067713

N-[2-[(7-tert-butyl -3, 4-di hydroi soqui nolin-2(]H)-yl)su

| fonyl]-1-

(tetrahydro-2H pyran-4-yl)ethyl]-N hydroxyformam de O

O / I NASD N, OH 0 A solutign of

2 [(7 tert-butyl -3, 4-di hydroi soqui nolin-2(1H)-yl)sulfo

yl]-1-(tetrahydro-2H 20 pyran-4- X ) et hanol (431
AlsOilalqmﬁ -tebutet-31methybgliphyl-2.273 ﬁ%lﬂlydliowoawﬁymggfgm mg, 1.5

o 85085, B IGPIEA AP ERALT S o o o

LiEMDSe@M tin iDHR] XBumé Hasmsiol)r el a&iﬁecﬂﬁ‘rd‘p&ﬂsel&fmrrﬁ min., methyl
then at 60C for _20h00. A 50% aé%ueou? sol uti

tefppyep-2il @ YA -4- c:gg)ogyl[ﬁﬁﬂ())%Z mhd - 6qga@Danes etqqlg((i) The resulting mixture
W5§§tﬁlréd' eﬁg—ﬁbétfb‘lr & RS il it rI?fj féf’l“t lhggGTfl@ fea%h&pmlﬁh?en\svas cooled at

e reaction m xture was wash brine (5
0, itleoh o Mt BOM) ofdh@dl ¢l irs MedhtS. 3/\/&3) meier@&H GndBrwere added. NaBH4

d .. A
(85 ghtres | Sosadiy Yl i iead e Singtonad yie A efar 25 min.
Tid tdab@sh MixtuRCwhObyafdrdtbd undérh%ﬂ‘u&d%ﬂéédﬁl‘eo Thefredifh® was taken up
previous oil in anhydrous THF (5 nml) was added and WD

wlp G208 @Z¥gmpCadp2es) odth7a 3N aqucouheohussnl afi HEl (2x20 ml). The

a%élﬁﬁufa§er%?\§er%éx¥ra&d %&nhogt(ig% 6 ran{lhne dtepggmg u}ée%rv&}ce?er combined,

drwdm%&@) abldeth§ €8livete WHaS rdnad<en uﬂﬂeMeﬂtﬂceMﬁﬁisﬁﬁbQo rdive a colorless
and ated at 60C for 30 min. The reaction mxture
oihvefltes pHpHFtP YT liFatnnde F1QAsPenpae, the Hihcqrpound was obtained

asra@&f’lﬁﬂmgowg'r (%@581[['%#%6 HI@LE{ RCy, ngngmr@)m 6%E§Q/MS M™(ESI):

a s saturat us so
38%3.NaHCC3 (10 m) and brine (10 m ). The aqueous
| ayers were extracted with EtOAc (20 m). The organic
| ayers were conbined, dried (MgSO4) and the sol vent

Stlé‘ﬁsb,r DN RHioN ?rNr BdH?? t@&%?%l#fﬁh d%&b n@lyy?(']'fi}\’yl)sulfonyl] I-

After purification crystalll zat
( t&t@&df@f&(ﬂywﬂ#aﬁetﬁyt]H\éhlvalrtolm‘oummndund (66) vvas
obtained as a white powder (175 ng, 36% . HPLC, Rt:
4.0 mn (purity: 100%. LC M5, M+(ES):9425.3, M 10
(ESI): 422.9. A

ﬁ N\OH
0

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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Exanpl e 67: Formation of ethyl
2-{2-[(6, 7-di net hoxy- 3, 4- di hydr oi sogui nol i n-2( 1H) -

wQ kgogsg7esyl | - 1- [ f or myl (hydr oxy) am nol et hyl } cyR¢ DpPPP&E067713
ecarboxylate (67) NOrNOHO OIIl Ois The title
conmpound was prepared follow ng procedure described in
Exanple 19 step c¢), but starting from
6, 7- di met hoxy- 2- (net hyl sul fony| )-1, 2, 3, 4-tetrahydroi so
qui nol i ne and et hyl 2-

forg%}-l-gyclopropanecarbox late. After purification

thp yeuttjng Mgy asonirfed 4t036, for A8 npipg, |then ¢oRpdomdd ) The mixture

. . P SR o
wPERBRl R ERgERaBe Yk QuRTIHE G R gty ften i BT MEOH (10 ) and
hehbddl. 4t.6020 fhx a0mphie. BB rdaotiomibdianreofvas evaporated under reduced pressure,
N-(1-cycl opentyl -2-{[7-(3-1thienyl)-3, 4-di hydroi sogui no
thep ghe 12%11%’ -e*m %Jlmnf %5\11‘}11&%1}%9 &Kf ﬁ@)dar&wﬂwﬁa%ﬂa @va?ee; gyx10 ml), a
; I e
ssaePgagonn sy GNCHCO K RIS by Trsgrpgmy o were
exttheted Svihc Edpen (30 mb)hhg efgahicdnryery veraenmidecd, 2100d iilylgSO4) and the

i PRk AT L2050, VELROGT BB ccaion
cr§ AhIPRNRIEinRItY AL/ P/ pdtheThe #1390 nd RS Wk eRifd as a white
in MOH (2 M , 4-di oxane (2mL). Argon was

) and
pdyudstI(&T gy 36%x HPLCt Rend A nsins(perisi dA0%H. LOMBA) ESD): 425.3, M
G%ﬁbézgg, 0.02 mmol ) and tri phenyl phosphine (6.1 ng,
. nmol) in MeOH (2 mnm) was added. The resulting
m xture was heated at 80C under m crowaves for 15 mn.
s The reaction mxture was diluted with EtQAc and =
Esayaple46 i F or nnas hvl 2rbs (67~ i esh 0 va3.Arditeds oipogrin olin-2( 1H)-

o6 oL AN

OT eSS Ur B, - F Y :

Et QAc/ pentane, the title cogpound (\68) was obtained as

a white powder (130 , _B5%- : ~4. 4 mn
(purity: 99.3%. T MNESH) 3, 435.3,

~OH

I

~o

o
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-cyclopentyl-2-{[7-(3-thienvl)-3.,4-dihvdroisoquinolin-
2(1H)-vl]sulfonvllethvl)-N-hydroxvformamide (68)

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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M(ESI): 432.9. 10 Exanple 69: Formati on of

N-{1-cvcl opentvl -2-[ (7-phenyl - 3, 4-di hydr oi sogui nol i n-
WQ@emHp48789 sul f onyl | et hyl | - N- hvdr oxvf or mani de (BOI/EEX00&/067713

\' / I NSN [I10 The title conpound was prepared

foll owi ng procedure described in Exanple 68, but is

starting from phenyl boronic acid. After purification

by crystallization in Et OAc/peptane, the title

conmpound (69) was obtained as a white powder (56 ny,

5699. HPLC, Rt: 4.5 mn (puritdy: 98. 0% . LC/ M5, )
mgaQ. ESmymol)y aod potaggiynEsponate gnloydrausd B0 a1z d:39ramaRtwasrprepared in

aiel : 75 { 3= hydr -3, 4- 20 :
MDD SDCKE! CREMAS P adedn W RBSRATRNY Vi fisgrEsuppension of
Pd{Oreid @2 (mp0P.08 miol)NnBAriphdnylphOkphih®(6Thengd, i0td2emmol) in MeOH (2
onpound was prepared. follow ng Hrocegure described in i
m(éx‘é’l?’?p‘i‘@eé&Th%Eﬁsu tigg AR vas diepisd 1 4P dx ppReTYicBOY igs dor 15 min.

Tl?é:}éafti(ﬁ'f hEfuRUEhS ikl QRuPY«GAY ShalvdsBal | \ivﬁelv\@xl). The organic
2007/ 048788 PCT/ EP2006/ 067713 113 Et CAc/ pent ane, the

layért Wes doep OMig8OG7 d Weessadiing wett esnavewhintler powdalr pressure. After

PR s (e tizalis e Rl iyt T 3Rl ot 108 s obtined as o

whitd Wa&g%ﬁﬁlﬁ' ells)fﬁ/oi. HPLC, Rl e Y pditd: o0 By erat A8y M (ESI): 435.3,
ui nol i n- -yl)-"s

MsiSoAy2-P- 1- [ f or myl (hydr oxy) ami nol et hyl | cycl opr opaneca
rboxylic acid (71) O~\-Y~OHOD ,3O0OMN CHO OII

Example 69: Formation of N-{l-cyclopentyl-2-[(7-phenvyl-3.4-dihydroisoquinolin-

2(1H)-vD)sulfonyl]ethyl}-N-hydroxyformamide (69)
‘ O\\ /\(O
A
O

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-cyclopentvyl-2-{[7-(3-hydroxyphenvl)-3.4-
dihvdroisoguinolin-2(1H)-vl]sulfonyl lethyvl)-N-hvdroxyformamide (70)

‘ O\\S/\KO
NN
HO o N
ﬁ OH
¢

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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O A sol ution of ethyl

2-{2-[(6, 7-di net hoxy- 3, 4- di hydr oi soqui nolin-2(1H)-yl)s
w@bkdoonyd7gs 1- [ formyl (hydroxy)am no] et hyl } PCT/EP2006/067713

cycl opropanecar boxyl ate (192 ng, 0.42 nmol) was

prepared in THE (5 m) and water (2 m), then Li OH

(176 ng, 4.2 mmol) was added. The resulting io m xture

was stirred at RT for 3 hours,, The reaction mxture

was diluted with Et OAc, then washed a I N aqueous

solution of HO and brine. The organic |ayer was dried .
Evysonyansnthe titkecogerapat(d0ieokiviapsd paeeriimpryder (135 mg, 65%).

fob fq
HE e RER POET S oSSV, MRS RPE MEST: 432
was obtained as a white powder (100 ng, 55%. HPLC,
Rt : 21mn(pur|ty 86. 79 LO VS, M(ESI): 427.1.

EBQM% .an 2,,{{2 [( I-dimethoxy-3, dlhvdr01soqu1nohn 2(1H) yD-

(72) O~ NSO’Y Y N, OH OTh%tltIe orrpound was

prepared fol |l ow ng(@;oc dure Oﬁ' Exanpl e 40
step e), but 20 s er)n’b

2- (met hyl sul fonyl ) kg ead “OH

cycl opr opanecar boxal dehyde. Aft@r purification by

cr aII| title co

A0 ﬁ%@?n%égifé P SRPaR by Boieg gt gl g D suttonyiy-1-

0
[fmgly) S;)anﬁho]eﬁ} ?Ko%h!ﬁéchbbox%b 2/% %27 ne, g’?% 8mm01) was prepared

mﬁfﬁ‘f E@zﬂbm@mn@ rré)mheaxla@éi el 7p3ng,Fb? munélpwagfadded. The resulting

m1xt r8| Ie’???sél%r%lﬁ)o T;)’ig)a |3f OHySi fI;%e feg‘,tlgil %F\ture was diluted with EtOAc, then

w%l%th @tlwhduebhd?wﬂﬁtwa%ffq{d)lﬂiﬂddﬁmé 7336 &ganiCllayer valNaSEY {MgSO4) and
r,

the solvents were evaporated under reduced pressure. After purification by crystallization in

DCM/Ef20, 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-vlsulfonvl)-
ethvl]-N-hvdroxyformamide (72)

The title compound was prepared following procedure described in Example 40 step e), 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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The title conpound was prepared foll ow ng procedure
described in Exanple 40 step e), but 5 starting from

wQ 2@M0es788 2- (et hyl sul fonyl ) - PCT/EP2006/067713
1, 2, 3, 4-tetrahydroi soqui nol i ne and
cycl opr opanecar boxal dehyde. After purification by
crystallization in EtQAc/pentane, the title conpound
(73) was obtained as a white wder (246 ng, 629 .
HPLC, Rt: 3.5 nin (purity: f@ LC M, M+(ESI)

0. 10 Exanple 74: Formation
Qo BiQiyoqainol Hi- ?q(\lh})ry_l)sulfonvﬂ—

| ' (L hyl ) - N- hvdr oxvf or mami d
—iwwua Doty : B o F The title

compound was prepared followi ng proceture described in
Exanpl e 40 step e), Ryt starti: om
2-(nethy|suIfonyl)-6-(?fi;£§ggoﬁ§t yl)-1,2,3, 4-tetrahy
droi soquinoline and is rogfne@%rboxaldehyde.
After purification by crystallization in Et20/pentane
the title co ound 7 was obt ai ned, as an off-wh

g\‘kl)eeq:on(iwj} %s pgqp%e @mgmroceglug: dgserib e@ﬁg .Extiglpie 40 step e), but

sta%@né% M‘l&%li (mg’[ﬁ%sglfor{\ﬂl)( 1E§|3)4 teﬁ%ljrydlrmsgﬁiﬁﬁm e and

75: Fornatlon
cle((piepanectamlpnmtmhy@— {Af¥er (prrfficaoro ph emystylH Htibndin hitdrAw/pentane, the

.20 : : :
if SR A3y #pbYined @b oWty BRYGST) RO ME0GK)s BPImiRy: 3.5 min
n( 7%04?6\L¢/Ms NP (B 2@’59 2, v\ B09y7. 948788
/EP20 6/067713 5 The titlé compound was prepared
fO||0MAng procedure described in Exanple 40 step e),
byt“estﬁft ng f{on1.

357.

359. 2, M (ESI):
fey i

isb@if OIGI2 DIGH )- ﬂqasuemelvl}6&@1)@@@@@@@@@&@%&1&%)/de After

purification by crystallization in EtOAc, the title
omder (278 ny,

60% . HPLC, Rt: 4.1 mn ,s\ 9.1% . LC M5,
M-(ESI): 419.3, M (ESI): Bx | e 76: Formation
of NN(1-{[(7-chloro-3 ydroi s guFWolln 2(1H)-yl) -

F

The title compound was prepared following procedure described in Example 40 step e), 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-fluorophenvl)-3.,4-dihvydro-

isoquinolin-2(1H)-vl]sulfonvl lethyl)-N-hydroxyformamide (75)

F
O
=
@)
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sul fonyll methyl|-4,4,4-trifluorobutyl)-N hvdroxvfor mam

ide (76) F O\ F G / I NOF r, OH1 I 0 10 The
W paoe48788pound was prepared fol |l owi ng proceduP@I/EP2006/067713

described in Exanple 40 step e), but starting from

7-chl oro-2-(net hyl sul fonyl)-1, 2, 3, 4-t et rahydr oi soqui no

line and 4,4,4- trifluorobutyral dehyde. After

purification by crystallizatijon in Et OAc/ pentane, the

title conmpound (76) was obtained as a mhite pomder

(420 ng, 45% . HPLC, Rt: 4,1 mn (purity 29 .
Tl&@ﬂlﬂscommueémas pzlqr@reﬂ fomgwegatﬁmeélumﬂewd:rqéaﬂ |Fe5ﬁm@¥e 40 step ¢), but

S 4 o TN o0 U e v

C}Gloﬁroﬂanwa&(ﬁaklehﬁé Efteﬂ Ipuﬁﬁd'ahﬁmt by | c&y;ﬁﬁilt[pattwmd irWﬁOAc the title

d f | | d i bed i
chlgfg)gl%r {75 ‘%taglr‘r‘tp&li?fbeul;q’e 6%20 r8| mg, 60|‘V HPLr&p Rt: 4 1 min (purity:

9931070) Ct@/Mso W(ESQ"EMU'M%E@BWM 9,
.3, 4-t étrahydr ol soqui nol’i ne ‘and
cyclopentanecarboxaldehyde After purification by

i OfT 2 (1H)-v1)-

xammpte oI matio Ar-Ch (P15
sulbfothyiTl t}{ ﬂ'4té¥tr1ﬂ19&0§u@ D-NGH frﬁghl)ide g%%
\% Ers[} ; g}IJS g WD 20077 0)2[878g F’éi; EP2F0067 713 116

Exanpl e 78: Fornmation of o F

N-{1-cvcl opentvl-2-[(7- |500rqg ichydr oi sogui no
in- 2(1H)-yl)sul fonyl @ | TN'Nphy, roxvformam de (78)
O ONSN O [ oM

O

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-{1-cvyclopentyl-2-[(6.7-dichloro-3.,4-dihydroisoquinolin-
2(1H)-vDsulfonvl]ethyl}-N-hydroxvformamide (77)

A
cl N/%
O No
g ﬁ OH
o}

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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I I OThe title conpound was prepared foll ow ng
procedure described in Exanple 40 step e), but 5
W@ L@roas1es f rom 7-i sopr opoxy- 2- (et hyl sul f onyl ) PCT/EP2006/067713
1, 2,3, 4-tetrahydroi soqui noline and
cycl opent anecar boxal dehyde. After purification by
crystallization in EtQAc/pentane, the title conpound
(78) was obtained as a white gg)wder (390 ny, 68%.
HPLC, Rt: 4.2 min (purity: 99 6%. LC/ MBS, M-(ES):

4113 M 10 Exa le 79: Formatlon of

ES| )

408. 9.
~of_IN¢{}

>quinolin-

Hld@dr oxvf or rram de ( 79)

und was prepared
foll owi ng pr ocedure described in Exa 68, but
starting from pyridi ne-4-boroni% e reaction

m xture was heat ed Agocfor 1% |s hours. After
purification by crys aI' EtGAc, the title
conmpound (79) was obtai ned a3 a te powder (95 ng,
48%9 . HPLC, Rt: 2.5 min (purity: 88.6%. LC M5,

Tlﬁé}Hﬁtﬂ‘S&dtﬁpOLABQ\zag ;prépatddSo)lowH2Srlecedbradipttbadln Bxampht400dicp ¢), but
of, . . T
Sging - c eI pertiveRioreiysifingibyisulfoylhil Ret-tsiphydraspgigpeline  and

’élolﬁ% Qkaﬂwa%g%ﬂ%o%@%{g Ia%%gr‘%g @067%1%%0%%& pchuane, the
tmée tcbtrrrpcumdﬂd&hd/ambtaprejgarae\ghﬂ@pbww“@9%;11;%; ?i@g{)e??gr% Rt: 4.2 min
A M R e TR A VRN T

cycl opent anecar boxal dehyde. After purification by
cryst all'ization i n Et OAc/ pent ane, the title conpound
7 I nHDME 40 1elidaenT idPlal-3Rt-dilddgoisoquinolin-

y 357.1, s

: - s lt\l%ﬂ n of

N-{1-cvcl opentvl -2-[ (6-i sopr opyl - 3, 4- gr-Rydr oi sogui nol i
n- 2(1H) - yl)sulfon)NIIq hyII-I\I-r@\(droxv am de (81)
01, N/ \Y

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-cvclopentvyl-2-[(5-fluoro-1,3-dihvdro-2H-isoindol-2-
vDsulfonvl]ethyl}-N-hydroxvformamide (80)
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NSONII ,OH 10 10 The title conpound was prepared

follow ng procedure described in Exanple 40 step e),
wWheao7/0$878% t i ng from PCT/EP2006/067713

6-i sopropyl - 2- (et hyl sul fonyl)-1, 2,3, 4-tetrahydroi soqu

i noline and cycl opent anecarboxal dehyde. After

purification by crystallization in EtOAc/pentane, the

title conpound (81) was obtained as a white powder

(121 ng, 37% . HPLC, Rt 4.6 mn (purity: 99.5%.

LC M5, MH(ESI): 395.2, M(ESI): 393.3. 15 Exanpl e 82:
Tlp:eomt,lm@qrmpugfi was prepared following procedure described in Example 40 step e), but

=iyl L] RO Enhda DI RTRS e el GpSh eonpicenyae.

Aderl ﬁbﬂmﬁEatBnOoy dry$thiSeatioN, @H EtOAR/pEhent,i thee tide nmmmdmd (80) was
d fol| d d b
otfaned o B a8, LU R TR B 371,
g(rE@ ggyllsulfonyl) 7-(trifl uoromathyl) 1,2,3,4-tetrahy
ol'soqui nol i ne and cycl opent anecar boxal dehyde After
purification by crystallization in EtOAc/pentane, the

Vdr oisoquinolin-

2( ul%‘r( Itﬁ 1 ‘NZH &ox o(rﬁélrﬁldegslﬁ 2 WO 2007/ 048788

anpl e For mati on of
N-(1-cvcl opropvl -2-{[7-(trifl uoronet -3, 4-
di hydr oi sogui nol i n-2(1H) -yl | sufy yl)- N hvdr oxvf
ormam de (83) F F O NT 10 The title
conpound was prepared Wi g dtedur e described in
Exanpl e 40 step e), 5 startighg from
2-(met hyl sul fonyl)-7-(trifluoronmethyl)-1,2,3,4-tetrahy
T @I SOFHRALIRE RGHredcAb ARIRARAGAT KX A LGRS Emp fdlicp o), but

purification by crystallization in EtOAc/pentane, th
starting from  6-isopropyl-2-(methylsulfonyl)-1,2,3,4- tetrahydr01s0qu1nol1ne 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-(1l-cyclopentyl-2-{[7-(trifluoromethvl)-3.,4-dihvydro-

isoquinolin-2(1H)-vl]sulfonvl lethyl)-N-hydroxyformamide (82)

F
NN
F o N
( OH
0

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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title conpound (83) was obtained as a white powder
(190 ng, 59% . HPLC, Rt: 3.8 mn (purity: 97.8%.
wo yoviB48788+( ESI ) : 393.2, M (ESI): 391.2. 10 Exami/EPB46/067713
For mati on of
N-{1-cvcl opropvl -2-[ (6, 7-di met hoxy- 3, 4-di hydr o-
i sogui nolin-2(1H) -yl )sul fonyllethyll-N hvdroxvformm d
e (84) O ONN Il "OH 10, Jhe title conpound was
prepared foll ow ng procedure descrl bed in Exanple 40

step e), but starting from
E@MM@M\” sofl f alz(fyevelopropyl-2-{[7-(trifluoromethyl)-3.4-

éth Naﬂ drolx ormamide (%?i)

crystallization in Et@Ac/ pént ane, thenNitle conpound

(84) was obtained as™g whjte po\ 5 ng, 75%.

HPLC, Rt: 2.6 mn (fPurd %) LG M5, MH(ESI):

385.0, M (ESl): 383.0. Exgry ‘Bermat i on of

N- 11-cvcl opropvl -2-[(6-i sopr opyl , 4- di hydr oi sogui nol i

0 2(1H)-yl)sulfo | et hyl | - N- hvdr oxyf or.mam de

T tifopcnppug V@Suprqr@rqﬁél%wweeﬁglsreﬁéw@@éa@@%@@?&1430 Step ¢), but
tdrkifle Thent | 3 (B @ORROMRD)- YRS RLERANEH) 191 2 iAgyd li d
> pr o%edure d sgr bed&lﬂﬁ) aln'p e 40%2i 8), %]mlsoqumo e an
C}sth)trdzpangca&b@rddehyde After purification by crystalhza‘uon in EtOAc/pentane, the

i BT §5 ¥R b acuisb Ra iy Jo iy B HPLEORE 3.8 min
(pRELy: H7 88) LO/NIY, 0 WESTRI30B 281 @3] d) noEpCAc/ pentane, the

title conpound (85) was obtaihed as a white powder
(160 ng, 53%. HPLC, Rt: 4.0 min s (purity: 100% .

_&Sﬁ% %ﬁ( Eskg)rmat?gn 3, ofM (NE—ﬂ—)c%/clggrsdp%li—'%mlinelet%%iv—3,4—dihvdro—

U Ul Ul

isdhidolid QTN Iu0fody Hettly YN 8OGMoRA h te2 83 H) - Y1 -
)sul fonyl T methyl I -3-pyridin-3-yl propyl)-N hydroxyforna

m de (61) 10 Step a) Fornatlonoof
1-[(7-chl oro-3, 4- di hydrojsogs R (1H) -yl )sul fonyl]
-4-pyridin-3- yl butan-
~o f “OH
o}

The title compound was prepared following procedure described in Example 40 step e), 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-cyclopropvl-2-[(6-isopropyl-3.,4-dihydroisoquinolin-
2(1H)-vDsulfonvl]ethvl}-N-hydroxvformamide (85)
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O~ N C\\ WN OH A solution of
7-chl oro-2-(nethyl sul fonyl)-1, 2, 3, 4-tetrahydroi soqui no

wo ove/ 048780 ng, 1.63 nmol) was prepared i n anhpdr/BP=06/067713
THF (8 m) and cooled at -78C. Then a solution of is
LiHVDS (1IMin THF, 3.6 m, 3.6 mmol) was added
dropwi se. After 5 mn., nmethyl 3-(3 pyridyl)propionate
(295 ng, 1.79 mml) was added,, The resulting mxture
was stirred at - 78C for 5 mn., then at RT for 1
hour. The reaction m xture was evaporat ed under

Theedlrceampayngd g mecpardeloplewing rsosedsra dagerEbodn xamplp 40 step ¢), but

o s St e S Bl B G fyfltine ana

C}(c%rmne(%rﬁkﬁ(a%hydﬁ)IAfterTﬂimfrc&B(bﬂ biy gy snal K katioa 1waEtOAc/pentane the
, tirred RT for_ 1 hqur. e reaction mxtur%
FQIRRY 18?9 EeRblaisd a\msw RV AT 0@ Mg S aHQLC Rt: 4.0 min

*AMW%OJB‘EL@WMYEBQY%7W (81 e%ds $ MyS04) and t he

sol’'vents"were renoved under reduced pressure to give
the crude title conpound as an oil (557 ng, 90% used

)sﬁf@@vlh}letﬁc}[}nﬁb’yﬁﬂmoﬁ Vﬁ)r'&bﬁ)w ﬁv@lf oxvformamlde (61)

/-chloro-Z-T(4-pyritdin-3-yTbut-T -en-T-yl)sul fonyl]-
1,2, 3,4-tetrahydroisoqui noI i ne V\D 2007/ 048788

PCTAEP2006/ 06 7l L
Stp [38%) ‘g‘r’% °§ ﬁé Flﬁ‘?"d? 3t s%lhﬁdrﬁ SPq“m%l ﬂ?ﬁlﬁ;h%cﬁss“ fJ?%‘ﬂL ]Py“dm'3'
ylbdtapyréldi n- 3-yl but an- 2- ol (270 nmg of crude conpound)

and Et3N (0.23 m, 1.69 muol) in anhydrous THE (3 m)

was cool ed at 0C, then nethanesul fony” cfl oride (0.066

m, 0.85 mmwol) was added s & opwi se. nresul ting

m xture was stirrefhapQe¥er 1l hour, then at 60C for

15 hours. The reactimx ue Qths diluted with DCM

then washed with a sat ar ated aqueous sol ution of

A e e LA G SIS Cl B P RAEb G 8L me. 16
mhml)gwueptdpereﬂiihlamhymﬂp@[rm eisnﬁmm bodla:Dé)t ATR°Cudihen iansolution of

the ! ste W|thot fur er rlflcatlon HPLC
L%{MDI% 1\/{ B]UTH /§ 6 Eo ¥ | fopw1§_q3 ‘A§§’f§ 52m1n methyl 3-(3-

pMcﬂyBﬁ&pwtﬁ@Q@S 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 HCl (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
(MgSO4) 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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Step c¢) Formation of
N-(]-[[(7-chl oro-3, 4-di hydroi soqui nolin-2(]H)-yl)sulfo
wogdoyoes7es/1 J- 3- pyridi n-3-yl propyl ) - N hydr oxyf PCTEPI006€067713
O~N A I N rSOLN, OH O is The title conpound was
prepared foll owi ng procedure described in Exanple 61
step d), but starting from
7-chloro-2-[(4-pyridin-3-ylbyts;l-en-1-yl)sulfonyl]-1,2
, 3, 4- tetrahydroi soqui noline %%OO ng of the crude
m xture). After purification by preparative HPLC
(colum Waters Xterra, gradient vvater ACN), the title
conpound (86) was obtained SQs.a Wi wder (156 ng,
45% overal |l vyield)¢ ».S\\Z purity: 97.49%.
20 LC/ MBS, M+(ESI): 424.4. B ol%gi cal assays The
conpounds of the presert Tavention may be subjected to

t I . / ..
Ao L 00T i R SR A R aony i3 ytbwan-
2-85 @39 snCongradacempduntinend BMENDI20 mwese rﬁlﬁsl)e'ldaﬂilgldrous THF (3 ml)

assess their activities as inhjbitors of

wigveoaled Bl § thapprmeshangayblonyl ghlqrigo\¢f:006 rr%/#l §5 Aaggl) was added

dlggﬁ fsQCPhe (RIMAYMR0RE Wl %uh@%@ﬂbd@ ?br"\feflgurt ﬁr%h%? 66% for 15 hours.
| bi tory act vity agal nst gel at| nase S)

The reactiars saiktwrs i wgp dilatod meith M CHhehed vrshtd dath a saturated aqueous

(@ﬁbst@ﬁﬁg&ba@hOX?&%&E%%%%}%} was dried (MgSO,) and the solvents were

rentbveldl ﬁh&err‘?&hﬁ‘:@él' }e'sgurg t3ghanhd ﬁﬂé @6’['11 SWd) 5SAJn3611°‘g@0NH% used in the
10 (McaPLG.Dp (Kni ght et al S Lett

nexg SteQ %)housﬁmthkr Bmf@naitlom sHWe(EeRtrédlemup (rasity:Si3Powb.C/MS, M'(ESI):
100 MM Tris-HCI pH 7.6 containing 100
3%%@‘%1§1W CaCl2, and 0.05% Brij 35. Substrate:
0.4 nmM McaPLG.DpaAR (from Bachen) (O. 437rrg/rr1) st ock

solution in 100% is DMSO (stored at -ZOC%
Stgp M- Piicaios 2y NoUt4Lef-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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Enzyne: Reconbi nant human 92 kDa gel ati ni se ( MVP-9;

APMA (4-am nophenyl nercuric acetate) -activated if
wWoemenssss/) appropriately diluted in assay butPEr/EP2e&067713

Compounds were prepared initially as 10 nM conpound

solution in 100% DVMSO, 20 diluted to 1 mMin 100%

DVBO, then serially diluted 3-fold in 100% DMSO acr oss

colums 1-10 of a 96-wel | rrichptitre pl ate Assay

concentration range, 100M (colum 1) to 5.1 nM

(columm 10). The assay was perforned in a total volune
Exgmple@7pEngepe hehibitior d&awel | nicrotitre plates. 25

Activated enzynme (20 L) was added to the wells

foll owed by 20 L of assay butter. Appropriate
Ccmpmﬁmtts rodtthoimsctiont weite teap auamdsss dhds adtirgtiesi a3 idbibltowfof MMP-1,

QO were then added fallowed by 50 pL of

W%‘@LMM)B‘QAMM@ Ik Wgﬂgraéé Tb%FFdl | ution of DWMSO stock

in assay butter). For each as say ten concentrations

of test conpound were exam ned in duplicate. Control
MMPOAdsae Rropedoher enzyne or test conpound. The

TR aHE A 235 LD AP Bty s 92600 et
(Mm)eﬁ%né‘s%}ﬁhm 2 cBﬁin\Aﬁﬁ-lzIB%Pe%iUﬁe?ﬁdé Rttt f-YoedxHcoumarin-4-
an SLT Fluostar Tl uoroneter Labi nstrunent s

yl@mbuyl -P@-bdi-§ily-Agsi(3i[2) -4rdindrpray b2, ddiemingpiapionyl)-Ala-Arg-NH2

PF“%D A‘&ﬁﬁ'}(&%&ft ge%lgfgﬁgéllé%)?f]rgé 2T?€3e%06§§gt r g]; pgﬂge

curve generated by the 10 duplicate concentrati ons of

inhibitor. The 1C50 (the concentration of conpo
Stpglguousians oves vaads 8possd&dionas édssiy dhgigie! %thu tTW -HCI pH 7.6

t {PQC ta g uation, Y = a +
“ mfﬂgé)ﬁbﬁﬂ\? +1’( cqég\/g%ég(%ld:@?%ﬁi r|1Jt%|gon achi eved for
Swbspratet O duhMeraBid}L]XpaARt(fremdimﬁeﬂnm (043 7nag'mit sudakusslytion in 100%
or zero %inhibitio imumy or 100%

DMhYR EﬁTQrP‘éﬁt —@Ocl@lm‘? o Ei Wl m%@ybéll tef.is the sl ope).
BRS¢ f G f
{%‘3/%[ tg};\y prg oc%f%(%o?r(po l%g%l ewlﬂ%\?ek% oA wergunophenyl

mtesatie dceftzote) {aotivaed i6 hyceaeitry \Wippyopaig el ndiluteinadskyehatst.as e
(MWP-12) in an assay using a counarin-|abelled peptide
substrate, (7-nethoxycoumarin-4- '5

Tééslk %}%SPIGvgre;}Flgpgea _nhﬁyl}}(N%sz b8 n%gi' EﬁéﬁLﬁo%gg g)eml(nl)% :'m 408% DMSO,

dlhttecaltq 11@9& in dl@ﬁ?/(eDMS@etlmno&euabjf dﬁlutedt Ifrrf@ldassh@ﬂ /deEMSO across
coglt?lgflgi%ﬁrolfbe 6-We{l ntllgreotlme/%lag[e %Ssgaay C(;arlké(e)r\llt?atlon range, %8&% (column 1)

to 5.1 nM (column 10).

The assay was performed in a total volume of 100 puL per well in 96-well microtitre plates.
Activated enzyme (20 puL) was added to the wells followed by 20 uL of assay butter.
Appropriate concentrations of test compounds dissolved in 10 puL. 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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Conpounds of the invention were tested for inhibitory
activity against collagenase (MW- 1) in an assay
wa@giong4sasgounar i n- |1 abel | ed peptide substrate, PCI/EP2006/067713
(7-met hoxycoumarin-4- yl)acetyl-Pro-Leu-dy-Leu-(3-[2
, 4-di ni trophenyl]-L -2, 3di am nopropi onyl ) - Al a- Ar g- NH2
(Mca PLA.DpaAR) (Knight et al, 1992, above). The
protocol for this assay was gs, 25 described for the
MWP-9 assay above. MWP-14 Assqy protocol Conmpounds of
the invention were tested for inhibitory activity )
ata}jgc rfax 2 fpsq Ahe ﬁlug}ﬁ:swggyt 4(§0n1@swq;§gmgasured immediately with an SLT

rd N- | i t vy : :
P b SRR G Grigig, guria) wsing 320 nm
cx2QXT7dr() 48(h8 6t FREPPikPRO0&/c6n.713 123 Leu-(3-[2
, 4-di ni trophenyl]-L -2, 3di am nopropi onyl ) - Al a- Ar g- NH2
(Mca PLAD paAR) (Knight et al, 1992, above). The
TR QFQE 8f the st E&h'\g/%ﬁﬁls\@éé PRSnRddRR HRAe E&Boﬁé@%u%%eﬁerated by
assay above. s -2 Assay protocol Conpounds of the
the nMe duplonatenesrechtestond dfamhibrthi. bThcok§soathd vortogniagainnegf compound

realgillg%{atqn ggfg é@%(?%&ﬁé%q ingg?zgzagzafc?é{tg)s{vgg obtained by fitting data to the
edubtiSRtheXycqumas i 4(<y/b<%d%). (Y = inhibition achjeved for a particular dose; X =
acetyl -Pro-Leu-Q3 y-Leu- } 2,4-dinitrophenyl]-L-2,3dia
theridagspimoplogry mynipua oy zepido ithiiNee: PEGBEAMR)Y ¢KKI0ghinhibition; ¢
_et.alk. 1992, .above) . The protocol. for thi.s .assay. was
- Fflef PRt RRYS s R gl B b S B R L lf
MPIRL QoGkayt srofcebpounds of the invention can be tested
for inhibitory activity agai nst human ADAML7 in an
assay using human Ma- (endo-| a- Dap(Dnp) - TNF- al pha(-5

+ i t e . K S .. .
ChpgTISeg T QYRR B SRS LSy g mectosiin
(MWIP- 2y an 26say Asiagy cBufben-labededrivitielp @sbyptdte! (Bn{cEHotlkeéjumarin-4-

cont ai_ni n 05% Brij .35, (Fl uk Substrate: 6.1
YIRSRE) -Pﬁk&glc-gim -6?1-25&@wéﬁphmai-&rzpﬁécwnmon@ M@-Arg-Nm
tOC 3 i i 10009 ( . .
YFpERDRelcrgh O M MREMIA LANEE 8 iF Oy v o
ddscmtzad fADAMDM MPap psseprbateel y dil uted in assay buffer

(1.5 25 g/m). Test Conpounds are prepared initially
as 10 mM conpound solution in 100% DMSQO,

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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diluted to 1 mMin 100% DVSO, then serially diluted
3-fold in 100% DVSO across a 96- well mcrotitre
WwWEb@vm4878&say concentrati on range i s typical |l yPOEER®E6067713
100Mto 0.01 nM 30 WD 2007/048788 PCT/ EP2006/ 067713
124 The assay is perforned in a total volune of 100 pL
per well in 96-well mcrotitre plates. Appropriate
concentrations of test conpoqg?s di ssolved in 10 L of
DMSO are added to the wells ol | owed by substrate

solution (50 L, 5 pM prepared by dilution of
Lar-ceie »%dlaé@ayermh}geﬁ)3dmn@?fzpmylé&1@rﬁréﬁ\ff(m@@ PIEgkD paAR)
S t 0 0
RGN, A2 82, BER EPORELTRT R afo S IR BF S Mmp-o
asemzypoeeor test conpound. The reactions are incubated
at roomtenperature for 1.5 hours. The fluorescence
at 405 nmis measured imrediately with a fluoroneter
MAEP PR IR pfNBcofXCi tation, w thout stopping the
reaction. The effect of the test conmpound is
determ ned fromthe dose response curve generated by

10 th dI't trat f i nhi bi.t

CPRats RO g Reon ST R ohBiRe Lot ettt s afig A M-
22 Ao £ ﬁﬁ 4 RogR&YBbantd \pbﬁ(ﬁ/&e b@ose%al(thycoumarm 4-y1)
fitting data To the equation, =a+ ((b

aO(etwl Ry pu-Gly-Leut(AHR B dinidephertyi -8B dﬁammaprpamvgu%lafArg-Nm

| n%?%(][{Dé)r?Alﬁ (Kj g%et %{Ealn I\f‘99? i%@é ﬁn kyg)r(%otocoaetror th1s gssay was as
ddsbébddGoPthe MMIP- @aisayaasdxepe) The result is rounded to

one significant figure. is The results are expressed
in ternms of 1C50 (the concentration of compound

u ve a 50% decrease in enzyne activity)

TAPEUALEY roll ed in Table 1 below. The results are
expressed interms of 1C50 (the concentration of

ound reqU|red to ve SQW. ecrease. in enzyne
C%‘E‘P Wnds 2y e veptionaa e “F%lgﬁ%rylacﬂé‘lt}b@\gal%)ﬁ*f‘%PeADAM17
| _ | I, :
1n|1ar€1h%z|%i i‘}égrrl]g llElgl(Iglgﬁ R4l %@ la tf%?@) I\/I\I/Q’WNP a%ﬂ%{va %‘I%%Z as substrate
(F"FﬁﬂeLetbe&OGOO(9575>5’ZH)O 27 97% @5 >5000 67 1 M 159%@0.1
.t M

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% DMSO, 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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>5000 530 >5000 14 98% @5 >5000 33 2 M 17% @0. 1

.t M WD 2007/ 048788 PCT/ EP2006/ 067713 125 1 C50 (nM or
w@ercesmrsge i nhi bition 31%g5 676 >5000 14 98% FOBEBX06/@7713

5M28 3 .tMM 6% @0.1 .tM19% @5 653 >5000 65 80%

@5 29% @5M 114 4 .tMM 0% @0.1 .tM32% @5 759

>5000 16 97% @5 70% @5 .tM 5 .tMM 16% @0.1 .tM

>5000 323 877 9 94% @5 865 2 6 M 11%@0.1 .tM7

31%g5 784 >5000 18 71% @ 5M 8 5% @5 >5000 >5000

627 41% @5M 8% @5M M9 29% @5 >5000 >5000 49 61% @
Tisnast2Bis par@ym@l 5n 33000 velsmee 190989 @ Beld fod @M wicrotitre plates.

ABoBGNB RGIEe GRS 50 T el @ sgctse added to
tth'bQQQ, %&10%&%%1@ %&ﬁ%e@o?%o%o(w uL, 5 uM prepared by dilution of DMSO
stock in assay buffer) and enzyme solution (40 uL). 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 1Cso (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; c
= is the ICso; d = is the slope). The result is rounded to one significant figure.

The results are expressed in terms of ICsg (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
1C50 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




13
0% @5

6 .tM 5% @M 0% @0.1

.tMM 28% @0.1

.tM 620 14 .t
wWO-200048785 0% @5M M 74% @5 78 >5000 12 80% KOBEBDA6/067713

MM

5% @0.1

.tMO. 1

.tM0% @5 >5000 >5000 41 68% @5
.tM15 0% @5 >5000

.tM17 0% @5 >5000

>5000 103 0% @5M M 9% @5 5 >5000 1,4 95% @5 640

18
19
5

.tMM 13% @0. 1
.tMM 10% @0.1
.tM M WD 2007/048788 PCT/

.tM20 O

.tM45% @5 10 >5000 6 81%g5 23
‘é%S@S >5000 >5000 280 0% @

2006/ 067713 126 |1 C50

(nl\ly rper cent age Ltnhibition 21 20% ﬂ'—'u 103 >5000 19
45% @5M 56 M 22 0% @ 5 ‘4P Ns056 s 08"@ 5M 389 M
529% @[312% >50006®8 72900@5 13 P23 . t[NBW@ 7% D7 @ § ML 28
0% @ 9 ¥6000 $5000 300 0% @5 .tM >5C0@01:6M%@
dp
19% @ 5 653 >5000 65 80% @ 5 29% @ 5 uM 114
4 uM uM, 0% @
0.1 yM
32% @ 5 759 >5000 16 97% @ 5 70% @ 5 uM
5 uM uM, 16% @
0.1 yM
>5000 323 877 9 94% @ 5 865 280
6 uM, 11% @
0.1 pM
7 31% @ 5 784 >5000 18 71% @ 5 uM
uM
3 5% @ 5 >5000 >5000 627 1% @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 yM
11 >5000 26
12 0% @ 5 >5000 >5000 92 48% @ 5 uM | 0% @ 5 uM 1220
uM
16% @ 5 >5000 >5000 10 96% @ 5 64% @ 5 pM 40
13 uM UM, 28% @
0.1 yM
0% @ 5 >5000 >5000 41 68% @ 5 0% @ 5 uM 620
14 uM uM, 5% @
0.1 yM
15 0% @ 5 >5000 >5000 185 0% @ 5 uM
uM
74% @ 5 78 >5000 12 80% @ 5 311
16 uM, 5% @ uM, 0% @
0.1 uM 0.1 uM
17 0% @ 5 >5000 >5000 103 0% @ 5 uM
uM
9% @ 5 5 >5000 1.4 95% @ 5 640
18 uM uM, 13% @
0.1 uM
45% @ 5 10 >5000 6 81% @ 5 23
19 uM uM, 10% @
0.1 uM
20 0% @ 5 >5000 >5000 280 0% @ 5 uM
uM




24 M 37%5 78 >5000 6,0 73% @5 1195 25 .tMM 0%
0.1 .tM92% @5 60 62% @5 10 82% @5M 1098 26 .tM
wQaZormsas 1.t M 27 30% @5 58 13% @5 6,9 41% BRPH0E067713
MM28 18% @5 45 21%95 3,9 62% @5M 1284 M M 94% @5
150 40% @5 14 78% @5M 277 29 .tM 22% M @.1.tM 30
8% @5 880 3% @5 32 38% @5 .tM>5000 MM 31 10% @5
939 3% @5 40 19% @ 5M >5000
5 168 14% @5M >5000 M M 33

2%

M32 4% @5 >5000 4% @
@5 151 15% @5 27 30%

@5M 427 MMI12% @5 35 42% @5 6 0 82% @5 353 34
tM.tIMM 3% @0.1 .t M 6R° @B B4 P, 2 85% @5
>5000 [ BB@IM .t MM [7960@ 0. 1 .t M 41%g5 41 37H@BSBIT 56
75% @3*M28 36 .tM.tMM 3% @
2 0% @ 5 470 >5000 210 0% @ 5 M 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 M 1098
26 uM, 17% uM
@ 0.1 uyM
7 30% @5 58 13% @5 6,9 41% @ 5 M 506
uM uM
8 18% @ 5 45 21% @ 5 3.9 62% @ 5 M 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
31 10% @ 5 939 3% @ 5 40 19% @ 5 uM >5000
uM uM
o 4% @ 5 >5000 4% @5 168 14% @ 5 uM >5000
uM uM
13 4% @ 5 151 15% @5 27 30% @ 5 M 427
uM uM
12% @5 35 2% @ 5 6,0 82% @ 5 353
34 uM uM uM, 3% @
0.1 uyM
6% @5 62 43% @ 5 42 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 42 83% @5 1090
37 uM uM UM, 8% @
0.1 uyM
38 17% @ 5 71 50% @ 5 7,2 49% @ 5 pM 276
uM uM




0.1 .tM36% @5 35 58% @5 4,2 83% @5 1090 37 .tM
.tMM 8% @0.1 .tM38 17% @5 71 50% @5 7,2 49% @5

WO pdv/a7688 M M WO 2007/ 048788 PCT/ EP2006/ 0677 13PCT/RIF2006/067713
I C50 (nM or percentage inhibition 25%® 16 47%® 4,1
87%» 171 39 .tM.tMM 10%0.1 .tM40 2% @5 77 11%
@5 15 54% @5M 1122 M M 54% @5 87 14% @5 11 74% @
5189 41 .tM.tMM 5% @O0. tM29%®» 31 35%D 4, 4

88%@ 611 42 .tM.tM.tM 1%13/0@0.1.tM53%@5 21
68% @5 3 2 89% @5 >5000 43 tM tM 1 %@ tM 14%

@0.1 . tMO.1 .tM9%®B 91 V1B et S3WB 371 44 .t M
AMM|B%9@ 01 L 16M W@ 25 47 @5 1,5 92% @82 813 171
459 tM*tM MM |19% @ 0. M .t M |46 5000 [460 40% @81\?}\?{?@@
40% @5 2,5 79% @5 933 S
40 2% @ 5 77 11% @ 5 15 54% @ 5 pM 1122
uM uM
54% @ 5 87 14% @ 5 11 74% @ 5 189
41 pM pM uM, 5% @
0.1 pM
29% @ 5 31 35% @ 5 4.4 88% @ 5 611
42 pM pM UM, 15% @
0.1 pM
53% @ 5 21 68% @ 5 32 89% @ 5 >5000
43 pM uM, 1% @ uM, 14% @
0.1 pM 0.1 pM
9% @ 5 91 21% @ 5 7,0 83% @ 5 371
44 pM pM uM, 5% @
0.1 pM
2% @ 5 25 47% @ 5 15 92% @ 5 813
45 uM UM UM, 19% @
0.1 pM
46 5000 460
40% @ 5 33 40% @ 5 25 79% @ 5 933
47 UM uM UM, 7% @
0.1 pM
4 26% @ 5 77 8% @ 5 46 41% @ 5 uM 269
uM uM
29% @ 5 11 43% @ 5 5.5 86% @ 5 239
49 uM pM UM, 14% @
0.1 pM
0% @ 5 90 2% @ 5 3,5 83% @ 5 397
50 pM uM, 4% @ uM, 13% @
0.1 pM 0.1 pM
51 1330 109
59 14% @ 5 298 10% @ 5 46 49% @ 5 uM 92
uM uM
5 16% @ 5 298 5% @5 106 34% @ 5 uM 245
uM uM
54 >5000 234
69% @ 5 24 39% @ 5 6 86% @ 5 157
55 uM, 7% @ uM uM, 19% @
0.1 pM 0.1 pM
56 34% @ 5 190 2% @ 5 51 48% @ 5 uM >5000
uM uM
57 0% @ 5 >5000 0% @5 117 0% @ 5 uM >5000
uM uM




47 .tM.tMM 7% @0.1 .tM 48 26% @5 77 8% @5 46 41%
@5M 269 MM29% @5 11 43% @5 5,5 86% @5 239 49

WO 2do7/048vB8 t M 14% @0.1 .tM 0% @5 90 72% @5 BCHEBRY6/@7713

5397 50 .tM.tM 4% @.tM 13% @0.1 .tM0.1 .tM 51
1330 109 52 14% @5 298 10% @5 46 49% @5M 92 M M 53
16% @5 298 5% @5 106 34% @5M 245 M M 54 >5000 234
69% @5 24 39% @5 6 86% @5 %%7 5 .tM 7% @.tM
tM 19% @0.1 .tMO0.1 tM56l 4% @5 190 2% @5 51
AROA\ﬂ'-'xl\A >5000__ M M57 ﬂf%ﬂ'-'\ >5000 0% @5 117 0% @5M

>5000 | M M WD 2007/ 048788 BEM EPIOBFGE T3 128 | C50
(nM grespercent age i nhilbiad oh 68%D 40 41%D B]9% TOUD 56
568 58 Pﬂ?}s“%% oMM 119 @0. 1M 0. 1M |59 35% @ (E)E\I/LSN?%’@Z%
@5 7,/5'48% @5 M >5000 M M L
5 35% @ 5 83 32% @ 5 75 3% @5uM | >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 uM 89
uM uM
0 52% @ 5 293 1% @ 5 36 75% @ 5 uM 882
uM uM
6 34% @ 5 >5000 | 7% @5 88 9% @ 5 pM >5000
uM uM
o4 36% @ 5 42 32% @ 5 7.9 71% @ 5 uM 91
uM uM
6 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
6 4% @5 527 26% @ 5 18 63% @ 5 uM 606
uM uM
20 0% @ 5 1562 3% @ 5 41 27% @5uM | >5000
uM uM
71 >5000 585
7 75% @ 5 510 28% @ 5 20 63% @ 5 uM 683
uM uM
7 19% @ 5 187 5% @ 5 45 40% @ 5 uM 88
uM uM
24 44% @ 5 97 32% @ 5 5.2 76% @5uM | >5000
uM uM
0% @ 5 219 1% @5 6 92% @ 5 394
75 uM uM UM, 11% @
0.1 pM
26 3% @5 82 14% @ 5 22 59% @ 5 uM 115
uM uM
7 17% @ 5 31 35% @ 5 5.1 78% @ 5 uM 229
uM uM
78 >5000 322
0% @ 5 67 57% @ 5 2 2% @ 5 587
79 uM uM UM, 19% @
0.1 pM
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60 6%®» 411 0%D» 69 169%BM 79 M M 61 22% @5 38 12% @

5 15 43% @5M 89 M M62 52% @5 293 1% @5 36 75% @
wGR008828788V M 63 34% @5 >5000 7% @5 88 9% @ SPt/EBOQ067713

MM64 36% @5 42 32% @5 7,9 71% @5M 91 M M 65 30%

@5 277 13% @5 27 50% @5 M 490 M M 66 >5000 209 67

>5000 111 0% @5 221 31%5 9 99% @5 268 MMM 68

30% @0.1 M 69 4% @5 527 23%@5 18 63% @5 M 606 M

M70 0% @5 1562 3% @5 41 27% @5M >5000 M M 71
>5000 585 72 75% @5 510 28% @5 20 63% @5M 683 MM

73 19% @5 187 5% @5 45 Y00MEERrsse W74 44% @5
9%, 32% 25 5, P 76% @[3°A®>5000 M M (% @5 21PIst@gsMe 5000
92% @|3M894 T5 MM M*M 1% @
3% @5 63 44% @ 5 3,1 87% @ 5 >5000
81 UM UM uM, 0% @
0.1 uM
]2 10% @ 5 348 0% @ 5 26 20% @ 5 uM >5000
uM uM
33 4% @ 5 686 4% @ 5 52 6% @ 5 uM >5000
uM uM
84 >5000 366
5% @5 78 28% @ 5 4,9 95% @ 5 >5000
85 uM uM uM, 14% @
0.1 uM
49% @ 5 21 52% @ 5 9,8 100% @ 5 59
uM UM uM, 12% @
86 0.1 uM

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 pg/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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0.1 M76 43% @5 82 14% @5 22 59% @5M 115 M M 77
17% @5 31 35% @5 5,1 78% @5M 229 M M 78 >5000 322
WOAHI@B8Y 57% @5 2 72% @5 587 79 MMM 19P6TEP2006/047713
WO 2007/ 048788 PCT/ EP2006/ 067713 129 I1C50 (nM or
percentage inhibition 80 25% @5 474 0% @5 45 15% @5
.tM>5000 MM3% @5 63 44% @5 3,1 87% @5 >5000 81
AM.tMM 0%0.1 .tM82 10% @5 348 0% @5 26 20% @5
.tM>5000 MM83 4% @5 686 4% @5 52 6% @5 .tM
>5000 M M 84 >5000 366 5% @5 78 28% @5 4,9 95% @5
Exppopentgbdesgn . tM M 14% @0.1 .tM 49% @5 21 52% @5
9,8 100% @5 59 MMM 12% @86 0.1 .tM Exanpl e 88:
| L- 2-induced peritoneal recruitnent of |ynphocytes
ThdamimaBtweat dieidedfintole- groupe (bapiee cdchingalp)y causes
m gration of |ynphocytes into the intraperitoneal
cavity. This is a nodel for the cellular mgration

GEOR 10¢GHERnIUEEMEd 0.5% CMC/0.25% tween-20 (vehicle of compound of the
invention) and saline (vehicle of IL-2);

Group 2: (control 1L-2) received 0.5% CMC/0.25% tween-20 and injection of 1L.-2;

Group 3: Experimental group (Compound of the invention Dose 1) received a compound
of the invention and injection of IL-2;

Group 4: Experimental group (Compound of the invention Dose 2) received a compound
of the invention and injection of IL-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 = 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:



5in
Janv

w0 2602/04878r ono Phar maceut i cal

9/ kg

suspended in 0.5% carboxynet hyl cel | ul ose (CMVC)/
tween-20 and were adm nistered by s.c.
(10 mM/kg) 15 mn prior to
Twenty-four hours after adm nistration of
white blood cells were collected
successi ve Iavages of the peritonea

peri

flanmati on. Pr

i er,

in saline).

t oneal

ot ocol

C3H HEN m ce (El evage
France) were intraperitoneally injected with
Research | nstit UPET/ERD06/067713

10 Conpounds of the invention were

or

I L-

p. 0.
frini stration of

0. 25%
route
I L-2.

2,
is by 3

cavity wth 5 m

hosjptrat eredrsabig BS)T 1 FA(F4C) o, it
e i%f‘*f%’?;i r.P?.S%;E“r%@ g O e
The | resul ting pellet was suspepded i%1 m_BBS- g
EDTA. Lynphocytes were identifijed andrecount ed uskhgs a
Beckiman/ Cogj ter copnter. ;WO 2007/ 048788 30+ 10
PCT/ ERP2006/ 067713+ 130—Experirental—destgn—The
. 1 ) ¢ ']1‘3 po.. . 9 44 +7
aninals were divided into 6 groups (6 1ice each
group): s @oup 1:| (basePine) rlecei ver 0. 5% CMZ 82256%
tween-20 (Venicle pf conmpound of tNe ,4 NVenti on) 621[1;1
sal i lne (Ve.hi cle ofl |1 2\ (:rnnn 2 (control HI ‘_/
received 0.°5% CMZ/ D. 25% ?vveen 20 and ﬁ’m ectign of’*’
IL-2; Goup>3: Experinental group (Compound of tRet7
i nventiTom DPSe 1) Feceived a chrrpoundp.o.of th 4619
i nveption—apdinjectionof -2 o0 Goup 4
Exper i mental gr oup| (Conpdund of| the iRkVention Dode 2)
recei ved az2tonpound of Bhe invientionrand i njject?niof
I L- mem (Coppourd of g
i nvention Dose 3) eceived pound of thg
i nvelntion dand injection 6f IL-2, Goup”6: Refler ente®
group recei4ved reference3corrpound deX1acmet hasgne @ndo
i nj ectrom gl s T2 Catcutatjon bt of;
Iy hnr\/t e recruit nt_was calclulated as folllows: %
inhilpi tion - (LyX - LyP) X 1001 (Ly2>- Ly I| ) 32%4
56 3 p.o. 37+8
59 3 p.o. 5519
61 3 p.o. 45+9
62 3 p.o. 209
68 3 p.o. 33+£7
72 3 p.o. 4117
75 3 p.o. 26+ 11
76 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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20 Where Ly 1= Nunber of |ynphocytes in group 1
(E3/1), Ly 2= Nunber of |ynphocytes in group 2
w@ ER/710)8786y X= Number of | ynphocytes in group PCT/BPH)P6/067713
(E3/1). 25 The results for conmpounds according to
Formula (1) are presented in Table 2 below. Table 2
Percentage of inhibition of IL-2-induced peritoneal
recrui tment of |ynphocytes @1’1 compounds of the
i nvention: WD 2007/ 048788 PCI/EP2006/ 067713 131
Exanpl e Dose (ng/ kg) Route %inhibition 2 3 P.O 16
Anmgs3 p. O 40+6 14 3 P.O 501 10 16 3 P.O 447 18
3 PO 39 7 193 PO 62 9 21 3P.0O 43 9 253
PO 37 7 27 3 P.O 46 9 28 3 P.O 62+5 29 3 P.O
M2aR SgraguSDadldy. @s, IIwed@ olBSwaight &ppréO+H)0 4 2rosn RhaxlesdABiver/Iffa-
10 49 3 P.Q 16+ 12 50 3 P.O 32+4 56 3 P.O 37 8
CrpgogSigiomagsl’Agpregg, Fyaseo, 45 9 62 3 P.O 20 9 68

Rats BreQccRatistd 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 CCls/kg body weight, diluted in oil 1:1 vol:vol for a total volume of 0.5
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72 3 PO 41 7 75 3 P.O 26+ 11 76 3 P.O 45 11
79 3 P.O 43+ 10 Exanple 89: CCl4-induced |iver
w0 2@ro$s788 nodel 5 Carbon tetrachl oride (CCl4) PCHEER®E6/067713
liver fibrosis when admi nistered intraperitoneally
(Bul bena 0, Culat J, Bravo M.., Inflammtion 1997 Cct;
2] (5):475-88). Conpounds of the invention can be
evaluated for their ability t,9; prevent the CCl4
-induced formati on of flbrotlc tissue. WO 2007/048788
PCT/ EP2006/ 067713 132 Aninals Mal e Sprague-Dawl e
mp/lgls Ammglsegeg wetighedgsiilyh{f lacp_qyr wselghsd@:rgaSﬁ & @ﬁr@rtlhé@; 10% of the
i : [ bresl e, France. s
1n§£¥§ké% t@%cq£ﬁp Féega &@t ays yef ore commenci ng
‘VeMpbﬁmmbmhqumda&nmedamﬁﬂbmaned roons, 2 aninmals per
cage, Tenperature 22C 2, Relative hun1d|ty 55% 10
Li §htCCla wapadipinisigred & QlweaO%ProlabO)@t mlyl ditiga:
Makr n(r Int4-e 0
St g : Olihgscéod%ot%gig | fé"tgl{c/ enﬁv ﬁjig s%%e%?%b% 0. 55 Q \ﬁ“ﬂwteen 20 and 0.25%
i nvod:atb@xyﬁﬁteh}ﬂcﬁllum&b ngl g;temiu@so ofo Naan, nﬁies selaﬁhn BSkept at 4°C
i ndi cated bel ow. 1; "Shani aninmals receive CCl4
vehi Breughpuiths emmaﬁ% andyaser pach dry 19 EsPareethe puspeations.
substance (s.c.) Goup 2: Positive control group
receives CCl4 (i.p.), and once daily, the vehicle of
Thdeorhesind dfshs iyshiames admitisierd@r duily 18 subkpenéawsris.al) injection at a

@ﬁ@g TSB! 2CUGEAPHRE] e T ORI Son VB kg of vehicle.

?rﬁr%%@golgﬁ&ﬂpa& eR&l %ﬁ Sea@p%léy o t]ﬁ)e Expc@iebnPN&8ministrations are
kg s.c. of conpound accordlng to the

annvbmnﬁﬁdlde@tM?@mpﬂﬁneExper|nental group receives
CC14 (i.p.) and once daily, 20 ng/kg s.c. of the
conpound according to the invention. Rats were | abel ed

TRNtré@kit dfairdi§ps offileis kg liSstaf&l oh eskethidntat tRNEMB &f thd first CCl,
necessary, after _every CCl4 injection.
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 CCl, 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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25 Procedure CCl4 (Prolabo) in olive oil is

adm ni stered every 3 days for three weeks by
WO paor/a4g788 i t oneal injection (0,25 m CCl4/ kg POUEP2006/067713

wei ght, diluted in oil 1:1 vol:vol for a total volune

of 0.5 WD 2007/048788 PCT/ EP2006/ 067713 133 m /kg).

Animal s are weighed daily. If body wei ght decreased by

nore than 10% of the initiahsxeight, the animal is

excl uded fromthe study. Vehicles and conpound are

used as follows: CCl4 was adnministered in olive oi
Histplagigplpvahratign pf fivey fibkqsssn: s  The conpound of the

invention is suspended in 0.25 % Tween-80 and 0. 25%

car boxynet hyl cel lul ose in sterile 0.9% NaCl . The
Lisot uibrogis i is keptatad BC méhuonghbet artclheofeXibesdisrant tlendiver using

used each day to prepare the suspensions.. The conpound
mgroghqiomy, Resplisgiie FPoHedPhPLerass Jes thyt 1BJPEScut aneous

(s.c.) injection at a 10 volune of adm nistration of

5 mM/kg. Goups 1 and 2 are dosed s.c. with 5 m/kg of
Thehval 8. rempret Hhy tipee pehree dirs disstdtainandasanplse dreoneacd and either

day. qf e experjnment. Adnmipistrations are carried
ﬁ%%%ngggégﬁg§é§?wkﬁg?gﬁﬁ%mF$ﬁeé'The treatment of groups

of this study is started for each animal at the tine

of the first CCl4 is admnistration and is continued
Liver segtiorsodrs eobedded id apeflimhlocka Sectaemgipngd stainingrwih Sirius red are
pEhes RERTOERD SRS R el 8 ot Rl o TRl or 3 secions
tak&@pabinediffeftat BcatichsShpROBEE. Thel 3@1@&@% epelytieds perf@hl¢Musing an
~enzyne levels Aninmals are killed 21 days follow ng the
ingage gpalipsor flnadph) prdihe seityarciyoipbestet: ane i nhal at i on.

Blood is withdrawn individually at the tinme of

sacrifice, i.e. one day after the last 25
Asdngnbshrmidontages of Ebtossuinstharioersoof yamatsl @. thBldiffelents groups are

entrifuged at 4C. Plasma is carefully collected and
calfilyjtbted in 3 fractions. Plasma aspartate anino

transferase (ASAT) and al anine am no transferase

(ALAT) levels are neasured in order to assess liver

necrosis. Increased ASAT and ALAT levels in serumare
Exgsplei ot €dronictObstmmtive Ppanpnamyt Disgase (@FD)Asadeland

ALAT levels for control animals and those treated with

t he conpound of the 30 invention at three different

CERPAGRIS & €hd @P@nti6dl.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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WO 2007/ 048788 PCT/ EP2006/ 067713 134 Hi stol ogica
eval uation of liver fibrosis Liver fibrosis is
weane7esl by neasuring the area of fibrosis iPCT/BR2006/067713
liver using mcrochotony. Results are reported as
percentage area that is fibrotic. 5 The liver is
renmoved, the three | obes are dissected and sanples are
renmoved and either fixed in 10% formal dehyde or
frozen at -80 C. Liver sectlons are enbedded in
paraffin bl ocks. Sectioning and staining with Sirius
Asbmegreup afomisers alsreposeshihtir Pn dalaily hags ferrauivalangkngths of time
[ d out on a m ninmumof 3 sections
a%JB rb%?ﬁ%gﬁé&?éﬁﬁ ht |ocations in the liver. The
quantitative analysis is perforned using an inmage
analyser (Inmstar) and the software Morphostar. Average
H?@Qe% rcentages of fibrosis in the livers of aninmals
in the different groups are 15 cal cul ated. Exanple
90: Chronic Qbstructive Pul nobnary D sease (COPD) nodel
CGoppounds tlma‘ invhigtidnnare préparedciar). i @vialxyatedyldetnlosd darsalt (CMC,
Sabl|l%¥ p%§% | arette 20 snoke -induced COPD
ERRAFES ??%Yq c. 25 g) are exposed daily
to cigarette snoke (CS) for 11 consecutive days in
groups of 5, in individual clear chanbers. Aninmals are
Aweiw@mrd omllyodosc:@twm éaimgavaen i@ o vofuna podub/leg. drteiprior to air
Ol‘o($ Xpo C ang%en %?1‘ Seargle{l% d USbn 1Rl CI gar ettes
B éﬁase rtu oPtdBacco Research,
Uni versity of Kentucky USA and is allowed to enter
the chanbers at a flowrate of 100 m/mn. In order to
@y Opesceived aphiglecdere cxrassd e By fprepe it @ gaximum of 50
ﬁﬁ'i’e%?ﬁ% Guf TS AR 2l sl {Sficls B BRRBRITO S (p 00
maximaxi i c1gftreﬁescp@raﬂt@DtAddlft1bmh g‘faypSSaIb()ex@asedlﬂ) CS (from up to a

ap roximately 48 m x ure) WO 2007/ 048788
é% §% per gay E‘yﬁgﬁ%ﬁi dﬂﬁi 8pe @8 dhe jtest gogounds or the

1@%%89%Qﬂnb81ﬁir on a daily basis for equivalent |engths
of tinme "as controls (no CS exposure). Treatnent
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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5 Conpounds of the invention are prepared in 0.5%
carboxynet hyl cel l ul ose Na salt (CMC, Sigma reference
w@203088788s vehicle. Animals are orally dosed PEI/ER2006/067713

daily by gavage in a dose volune of 5ml/kg, 1 h prior

to air 10 or CS exposure and 6 h after the cessation

of the exposure. Sham animals (n=10) received vehicle

and are exposed to air for up,to a maxi numof 50

m nutes per day. The control group (n=10) received
vehicle and is exposed to CS (up to a maxi mum of

‘Kevilgdpidl  wdutipap (§h@t)donhc§@lﬂqw1@a AU raRIpIS ARG OB p%%@ grg dried and
co&?& glﬁﬂrpggqtagg d f?erﬁ‘lt gﬁ (ééﬁé%%ugﬁﬁ i3 cﬁ)fne gsﬁg qn%[c}ﬁ%ﬁ gg‘sg?ﬁ( h[ %?%) 400 cells are
cauafedrfenereh chdp aletid weBr diffelvnahteé abiag staavadenapliebmetric techniques.

Cytospin anal ysis Twenty-four hours after the last CS
exposure bronchoal veol ar | avage is performed as
stafktiQWsn22jsThe trachea is di ssected under deep
anesthe3|a (sodlun1pentobarb|tone) and cannul at ed
Thesinpan &/- BdD tiexaloylhed fomtackhegmonsntdugrmuipa shortened to

approxi mately, 8 .nm Phosphate, buffered sa PB
REPBE 3¢ TR A R 0 SRR, iR iBoar VSR A ANGVIG Tollowed by a
Bgﬁ@ﬁbﬂl doRgttidd i%g nﬁt‘[‘tq)le %ﬁlﬁﬁfs@ﬂ@ StatislioB Si gnﬁlﬁn&@ﬂé @Bfsidered with p
fluid is placed in an Eppendorf tube and kept on ice

<P¥Sor to subsequent determinations. Then, |avage

fluid is separated fromcells by centrifugation. 25

The supernatant is renoved and frozen for subsequent
ERnapksils Expaamestd] ARk bieEcsphdlesyspendRnE ) mofES and

total cell nunbers are calcu?ated by counting a

Comppyidy aseorgingtto haifrvestian gahpe @ﬁ@é@t% for deegeBpdy in a model for

oneter. Differential cell count is

m@ﬁ %ﬂ%%¥$%§ %%s follows: The residual cell pellet is

diluted to approximately 105 cells per nm. A volume

of 500 | is placed in the funnel of a cytospin 30

ABIMYE and is centrifuged for 8 min at 800 rpm The

slide is air-dried and stai ned usi ng WO 2007/ 048788

PCT/ EP2006/ 067713 136 "Kw k-Di ff sol utions (Shandon)
CHIBIL/6NCnigs Ro (encthasece drpsiseds Mico aee. kepl idese angesdremeixael 3h) with

S8k RS e Sl Gk f R R T ana water ad

liBifhn. F8&H dal 7dGet SelelsardBIk8 pricéd @Je@ﬁﬂégﬁé@dle%ttﬁﬁl of the cage. Plastic
st andard nDrphonetrlc t echni ques tatistical

boifhest aye psedTih @deitign torfhe agiomatic swaéeﬂswl:@t ed for each
experinmental group.

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 uL 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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Results are anal yzed using a one-way anal ysis of
vari ance (ANOVA), followed by a Bonferroni correction
wo 2007/038788 pl e conpari sons. Statistical signifiPEHER200&067713
considered with p < 0.05. 10 Exanple 91: Experinental
Al'l ergi c Encephal onyelitis (EAE) nodel Conpounds
according to the invention can be evaluated for their
activity in a nodel for nul tlis |l e sclerosis in mce.
is Animals C57BL/6NCr 1BR fermale m ce are used. Mce
are kept in wre cages@(;cm 32x14x13h) with stainless
Ostd@B |7 fheatise gecane § 8afo dasesqfa?rﬂ@autgj OﬂmGﬁ(54ﬂm11de in CFA injected

56 Ang il FER BB RLE 068 ol Dol BRI eyt in o

pr@ére%iiﬁg pagEsisPlrasid Bom 26k A0khl @Sccadiag up @l tHeTorUebsi on
to the automatic water system Experinental procedure

Mce are imunized (day = 0) by injecting s.c. |n t he

t nk: . .
At BN R Bon R 3y i RopBPRRSRe Gl gy thar i
sconfipicedrdingfto ehenfdlswad Sdma:l’-ﬁyst(efﬂ-_(A) Difco, Detroit,

U.S.A) containing 0.5 ng of Mycobacterium
Orubeli“bﬂg%‘i’ &aseﬁﬁﬁ*redl ately after, they receive an i.p.

05'—14 €6 ANaiPharaRRisNY pertu33|s t oxi n (List Biological
mﬂl R Ea 8,918 CA US A) di ssol ved in 400 pL of

% rlton X 100, 0.015 M
1grl taﬂyg’ alysis alg&“ % are |ven a

2 Secoft P %%ttrah h@édv f %—?&5 %in. o
2é tﬁgm IO Ep e PR Sl%@vrv a§ the mice
3receﬁaﬂ@a@1§@cﬁ@@%§ém&1 1gyef  MOG35- 55 pepti de in
3.6FA tanjpatsdysth + Bindlimbrpatalysiy + gieontinemak. Starting
4 appr e ipasdyssisyt hmdimbgparaysiOf wiehkrespoogaedal paralyssud f feralimbs
5& pmogb@risirnigagpar al ysis, arising fromthe tail and

ascending up to the forelinbs. s Aninals are

i ndividual |y wei ghed and are exami ned for the presence
Mertalraarpainicat nghs 4rg mogeleicddlagy db paffrggovok fiatment, by a technician

I tem (1): 0 = no signs of disease
WE&)E @%%tﬁ%rﬁ%ﬁépar alysis 1 =tail paralysis 10
= tail paralysis + partial unilateral hindlinb

SI S
Dal?y treatment with compounds, their vehicle or with a reference compound starts on day

7 and continued for 15 or 21 consecutive days in all groups.

Histopathological examination

At the end of the treatment period, each animal is anesthetised with sodium pentobarbital
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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2 = tail paralysis + bilateral hindlinb weakness or

partial paralysis 2.5 = tail paralysis + partia
wheodlossTes paral ysis (lowered pelvi) 3 = tail pRCHEPRI&S& 067713

+conplete hindlinb paralysis 3.5 = tail paralysis +

hi ndl i b paralysis + incontinence is 4 = tai

paral ysis + hindlinb paralysis + weakness or partia

paral ysis of forelinbs 5 = mogibund or dead Mrtality

and clinical signs are nonitored daily in each group

of treatnent, by a technician who is unaware of

Int the pivahtcard, sloe teipl) gree oé adlndises Wi Pivagsep éunepsh anpegly as points of
. ic i refe ) .da .

AL P% A1 s DDA ERIRIAC 30 3o D Rervascuta
inflamupsory HhiSitrapatahotagitahin @xhrlioain ader @5oAdintdwtandlue for cach

of the treatnent period, each aninmal is anesthetise
angmehard am}mtggﬁf Swaibsy ok infilggs st ﬂ?%né%%ﬁllﬁi’élﬁlﬂ}n and axonal loss
PR TaltS Gfleabii@ Ao LdinA2RiRAL aefsoggﬁltsd Sy r¥eaod N hetio grid at a
ventricle. Fixed spinal cords are then carefully
magrsSettoad oD UL 1x030 Bmi pert gridr dnd | dre esxpaasecde @b edd peccentage of total

SRR, PR e T i

i nflammation, and with Kl uver-PAS (Luxol fast blue

DQﬁab@aﬁﬁ&ﬂog%ﬁ fﬁ&ﬁ%ic%‘?@ha{lgs&t ai ni ng) and Biel chowski's
staining tor the detection of denyelination and
axonal |oss, are perfornmed. WO 2007/048788

PCT/ EP2006/,067713 38 | he spinal cord, the total
i gy o Pinged) o stopedheliediat Rbreraaip ipraseed s the mean
(HSPIMDE oK in bz!it‘hetfe%ﬁﬁ&ﬂt%%lﬁf. Valukd ¥ bRirdiif dftte® drug-treated groups are

magni fication of 0.4x0.4 mmper grid. The perivascul ar
cannfarethvith dray of Hiciplositiae egntzel revwpuigsdisanceelcdiffsranees dnpong groups
rega@%lg{]‘ho: gcl'ggzélaﬁg(%%e%r%g%h?lﬁgdrﬁygé))r(rlees-vev%\g PA mTQ\]%j UXP lfol"florl)ged in case of
sifgnyalce gt0.09) bywsixeral | oss s areas are measured for

each animal as points of intersection of 10x10 grid at

a mgnification of 0.1x0.1 mmper grid and are

| o .

DRYBLRES EHoRF afbuBe LU, ARRErRE of Bhvasp TR ) InERs and the
exBtmatolf sibmgealinasinalayid iagonal Qoss in the spinal cord as well as body weight data are

analysed by one-way ANOVA, followed in case of significance (p<0.05) by Fisher test.
Example 92: Preparation of a pharmaceutical formulation

The following formulation examples illustrate representative pharmaceutical compositions

according to the present invention being not restricted thereto.

Formulation 1 — Tablets

A compound of the invention is admixed as a dry powder with a dry gelatin binder in an

approximate 1:2 weight ration. A minor amount of magnesium stearate is added as a
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The results of clinical and histopathol ogi ca
observations are expressed as the nean (SEM scores

WO poogaed1ss r eat nent group. Val ues obtai ned in tPE/ERRD6/067713
drug-treated groups are conpared with that of the
positive control group. Significance of differences
anong groups relating to clinical score are anal ysed
by one-way ANOVA, followed in,gase of is significance
(p<0.05) by Fisher test. Differences anong groups for
t he presence of rivascular inflammatory infiltrates

orm oA

lurigpnt-Hehe reitwpts rmed e P1harl Bre aklgis4%@HaImg) o gctive Sulfonamide
d&G 1§@%%Q%bl&2§1{ja A81Blh as body weight data are
ana ys ne- way A, followed in case of

S|gn|f|cance (p<0.05) by Fisher test. 20 Exanple 92:
Pre?aration of a pharmaceutical fornulation The
F - Sation exanples illustrate
representati ve pharmaceutical conpositions according
to the present invention being not restricted thereto.
A2&niwund | dt thennventiol abladnsxed oaploy powoler whd a rsteectt iddwent in an

i s adm xed as r owder wit ry,.gelatin bi r :
i Ao b BT Tho Mg (s 2R The FspuBhp (i me of sctive
SforRENES Mﬁh&%ﬁ@rcﬁlgﬁﬂé ys added as a WO 2007/048788

PCT/EP2006/067 13 139 lubricant. The m xture is

formed into 240-270 ng tablets (80-90 ng) of active
Fé%lﬁ lon@!dﬁl qFrlvatlve per tablet) in a tablet press.

Eorntratron 2+ Capsules 5 A conpound of the

inventlon i s adm xed as a dry powder with a starch

diluent in an  approximate 1:1 weight ratio.

Argogtngpad jof thg [vestiem @S9 gugmguerass Ul &5 gf anb Xﬁ@h@? gum (4 mg) are
bl%‘f&e'dvﬁ)a%sg\'ﬂ“t @ﬂgﬁn&dgaldzﬁ ﬁi@sth' Vs RE VC? (ﬁlfﬂle%) midkd. with a previously

ound O e 1 nvention

pt(slfla':fEd) sotalion Sﬁm'rc@(ScEys(tdlliﬁéc@Dul@Ednﬁ aodibharcaghoxy éthybpel hul@se (11:89,
ed, passed throu No. 10 nmesh U.S. sieve, an
4) “seé% Sp e eﬁ?@%ﬁ sl 32, é?@ﬁa?@dc‘%‘i el Bl S0 water and
m&vﬁ@ SUEi G Wl GO oA OISR HRUERE RAXKBRIAY br 3 L.
| 'ul ose 1: 89, is 50 nmg) in wat Sodi um benzoat e
(10 ngy) , fIavor and color are diluted with water and

Fadd .m@fh Hirring. Sufficient water is then added to
- vol une of 5 nL.

A compound of the invention is admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a
lubricant. The mixture is formed into 450-900 mg tablets (150-300 mg of active

Sulfonamide derivative) in a tablet press.

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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Formul ation 4 - Tablets 20 A conpound of the invention
is adm xed as a dry powder with a dry gel atin bi nder
WO pooan4878ppr oxi mate 1:2 weight ratio. A mnor BODEP1006667713
magnesi um stearate is added as a |lubricant. The
m xture is formed into 450-900 ny tablets (150-300 ny
of active Sulfonam de derivative) in a tablet press.
25 Formulation 5 - Injection 4 conpound of the
invention is dissolved in a buffered sterile saline
I nj ectabl e aqueous nediumto a concentration of
approxi mately 5 ng/m . WO 23g¥M%8788

ECTA%E@g? (f&ﬁi&ﬁgl ’CLAINB 1. A conpound of

or mu 2 RNNSON_OH 3 11=0 RnH
wher ei n: R2 and R3 are |nde§§nden¢£91§elected from
Q ched Cl1-C6

- hydrogen, - hal,ogen, - line

al kyl, optionall S% {h o e
e ‘gr oup amﬁé i ng of

substituents selec

hal ogen, hydroxy,, | pr anched O —ip C6 al koxy,
phenoxy, - li ned>"or B el Cl- C6 al koxy, - phenyl,
optionally substituted with one or nore substituents
seleedgd:- fromthe group consisting of hal ogen,
hydroxy, I|near or branched Cl1-C6 al kyl, -

phdh)ﬂnle rreamdopendeathcedatta@ifr@s: al kyl , sai d phenyl
pti.on substituted with one is or nore
subs?‘ﬁ%&%ﬁs sel ected fromthe group consisting of
hal_ogggyenhydroxy, linear or branched Cl-C6 alkyl, - a
three to six nmenber heterocyclic group having at |east
a helimap at branglelddetE€dalkylpaptionally substituted with one or more substituents

selected from the group consisting of halogen, hydroxy, linear or branched C;-

Ce alkoxy, phenoxy,

- linear or branched C,-Cq alkoxy,

- phenyl, optionally substituted with one or more substituents selected from the group
consisting of halogen, hydroxy, linear or branched C;-Cq alkyl,

- phenyl-linear or branched C;-Cs alkyl, said phenyl optionally substituted with one
or more substituents selected from the group consisting of halogen, hydroxy, linear
or branched C;-Cg alkyl,

- a three to six member heterocyclic group having at least a heteroatom selected from
the group consisting of oxygen, nitrogen and sulfur;

R" is selected from H, linear or branched C;-Cq alkyl;

R" is selected from

- 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,

- C;3-Cs cycloalkyl, optionally substituted with a carboxy or a linear or branched C,-C4
alkoxycarbonyl group,
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the group consisting of oxygen, nitrogen and sul fur;
R13 is selected fromH, |inear or branched Cl-C6

W@bkdyl387820 R14 is selected from- |inear or bPEREP®I6/067713

Cl1-C8 al kyl, optionally substituted with one or nore
hal ogen atons and/or hydroxy groups, said Cl-C8 al kyl
optionally containing one or nore unsaturated CC
bonds or containing one or nq&g oxygen or sul fur atons
in the alkyl chain, 25 - cycl oal kyl, optionally
substituted with a carboxy or a linear or branched

Cl-- eﬂiﬂlkoxycarbonyl group, WD 2007/ 048788

Egﬁ ﬁ%e@%? %?a[?cfteAEF'CélCa %?@n&a |C1%R'JF eaﬁ%)(l (%JI% ﬁ?ll)i/y @ntaining one

cont@dygecmgtoan)e oxygen atom - a heterocycllc or

Egtn_gqr oc%r%é}?cillpko); lj_le%:;(?og/&@;@lygg%ﬁg sfelregtrend tfrrg)?n reog.gl#(r)Jup consisting of: 1,3-

2, 2- &%b%&ﬁ@/ | - §2%f1gét‘ﬁ§pi 3nfk xotleﬁieOphtﬁﬂa hene 1-methyl-1-morpholino-4-

1-nmeth mor’phol I no- 4- y? pyfi mdine,

pyri ydeirhlel, psanmdlpgl,rpydudne, spd pym@hb ppsmtaﬂmsubﬂtmdedwuﬂh aghydroxy or

hydr ax - al ko .oup; y

oy arcribe kogseael Py e i earhed bi-ar oy diperidine, said

opt i gip&idide §b‘tbc§1all§1 yhedioned hidhgei=&-c CA1K; Mitane, tetrahydrofurane;

furane, tetrahydrofurane;

2 t e2-teunprdrofurmA-yethylepiyolidipy Nraartoal he atid.car G obiytar or branched
branch

N- aId11\<I aﬁo 3?%%0191?%@6 gk tf{srgTydoP\ér? T4y dopyr ane; or

Rlazléaﬂd R144takeaktegeth@qehﬁarc3fcogrdyca>aﬂ%’y108 cycloal kyl; n

is an integer selected fromO and 1; as well as its
gedheeRiiggerisslepied &rom @ andpiti cal Iy active forns as

enant {V‘Bﬂeéss its Qécﬁﬁ&ﬁéﬁoﬁ%ﬁm AU 81BN ?sfeeﬁ*@}h{% as cnantiomers,
forns, armaceut’ cal | ac e able

salmastdrh@nmf tauﬂ)me%s ,crangroata doaag oasdivaly EtSOph’alrlaamuilcally acceptable
mherg n R2 _and R3 are independently selected from H

and2it W6 20 3. A conpound according to any one of

the preceding clains wherein RL3 is H 4. A conpound
according to any one of the precedlng cl ai ms wherein

R1 3AicemippuiRPadesrdimgtoadaiad! vhoreit-R aand Rl &o xndepRidnaneelected from
are,as dﬁglned in the preceding cl ains.

and alkoxy.

3. A compound according to any one of the preceding claims wherein R" is H.

4. A compound according to any one of the preceding claims wherein R is H; R? is

selected from H and alkoxy; R'* and n are as defined in the preceding claims.

5. A compound according to any one of the preceding claims wherein R'* is selected
from phenyl and 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-ylethyl, pyrimidine, pyridine, said pyridine optionally substituted with
a hydroxy or C;-C¢ alkoxy group; pyridinyl-linear or branched C,-C, alkyl;
piperidine, said piperidine optionally substituted with phenyl-C,-C,4 alkyl; furane,
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25 5. A conpound according to any one of the preceding
clains wherein Rl4 is selected from phenyl and a

whedoenegogel i ¢ or heterocycl oal kyl group sel ect BCI/EPNG/067713

the group consisting of. 1, 3-dioxol ane,

2, 2-di net hyl - 1, 3-di oxol ane, thiophene, 1-nethyl-]|-

nmor phol i no-4-yl ethyl, pyrimdine, pyridine, said
pyridine optionally substltutg with a hydroxy or
Cl-C6 aIkoxy group; pyridinyl-Tinear or branched a-ca4

al kyl ; QjPrperrdrne sai d pi peridine optional
subt§trah>{§1r yrapet B- tﬁhﬂélbrglrof@an@ylarhkyrpyrroudaﬁel\f cwboxyhc acid, Ci-Cy

2 OB ARt AS B o bR 61 AR BRTT

acid, C-C4 linear or branched
N-alkoxycar onyl pyrrolidin- ﬁ trahydop rane.

P SORROURGHCBIGRE oGy NC 8 %‘%’FGCF Besaas HhsErRn & Qns
mherern nis 0. 5 7. A conpound according to any one
of the preceding clains wherein nis 1. 8. A conpound
‘ac crcdinpguidaccbaling to,anyoee ef the RiS cilimgstlime terefim om H,
linear or branched Cl1-C6 alkyl and R14 is linear or
branched C -C8 al kyl, optionally substituted with one

g0 choﬂi?f)@nchﬁc@ﬁﬁﬁg Rt Qi BRMHBEIn RYUIsQ¥Mc@l BoRSH, BAdaH or branched
Cl-C8 kyl tionally contai ni ng one or nore

uns@t-Us atkgba K“b@hdg“@fbﬁEMh%iﬁlﬁga$wb(@homﬂb@mb%yg@ﬁwmhone
gg Czlr'%cf)r%r otggrrlr?rton{sn d% mﬁg%;lr%xx g%u%s,insal %} é& Erﬁ(npgﬁr'luonaw containing

li rkﬁferor@ﬁorb uaaehedd (L6 HohdCbr @nkathingdde BlhotcSox§gekBr sulfur atoms
cycl oal k optionally substituted with a carboxy or a
Irn@aheﬁxﬂbmathed Cl- C4 al koxycarbonyl group. 10. A
conmpound according to claim1, wherein RL3 is sel ected
fromH, |inear or branched d-C6 alkyl and R14 is

Sp h eﬂwbmbuﬂrhmyfdiﬂrg oedainDl, vitteasit RétisGkle@6d ditoky H, lisair dr branched

onal | ntai ni ng one oxygen, atom
11 AC @Bﬁﬁéfg Ra‘t o g ﬁﬁY%ﬁBa@ﬂaPﬁrlﬁn AU ACR ] & carboxy or a
Se'1%&%%1‘#5&1%1 hRReltc, Ld Ngddx £er£ gg?&gﬂ a-0C6 al kyl and

R14 I1s a heterocyclic o heter I oal kyl group
selected fromthe group consrstrng of . 1, 3-di oxol ane,

di net Ian thro e,, 1-neth 5
i rérﬁwapr%%a%owra almpﬁrvrlrﬁr?rr lsaﬁrrtarr"ﬁf@nY b figear or branched
pyrecdepagphh®ral sypiedpséi f)hhtn%ihné’ﬂrtdﬂ bRarRUEd OXCQllkyl, said C;-Cg
Cl-C6 al koxy group; pyridinyl-linear or branched Cl- 4

al kalkyl opgippalbyi eointpéning gnejopigseriati-ne optional |y
substituted with phenyl-d-C4 al kyl; furane,
t et rahydr of ur ane; 2-tetrahydrofuran-2-y|ethyI,

pyrAecbim@bing] MNcortitiowydlaim BGildreiftR' T selected from H, linear or branched
C;-C¢ alkyl and Ry4 is a heterocyclic or heterocycloalkyl group selected from the
group consisting of: 1,3-dioxolane, 2,2-dimethyl-1,3-dioxolane, thiophene, 1-methyl-
I-morpholino-4-ylethyl, pyrimidine, pyridine, said pyridine optionally substituted
with a hydroxy or C;-Cs alkoxy group; pyridinyl-linear or branched C;-C4 alkyl;
piperidine, said piperidine optionally substituted with phenyl-C;-C4 alkyl; furane,
tetrahydrofurane; 2-tetrahydrofuran-2-ylethyl, pyrrolidine N-carboxylic acid, C;-Cy4
linear or branched N-alkoxycarbonylpyrrolidin-2-yl; tetrahydopyrane.



10

15

20

25

| i near or branched N-al koxycarbonyl pyrrolidin-2-yl;
t et rahydopyrane. 30 WD 2007/ 048788 PCT/ EP2006/ 067713

waa®@702878A conpound according to claimi1, wherPCHERDB6/067713

and R14 taken together forma cyclopentyl group. 13.
A conpound according to any one of the preceding
clains, selected fromthe 5 follow ng group: N {
1-[ (3, 4-di hydroi soqui nol i n-2(;},
H) -yl sul f onyl ) net hyl ] 3- phenyl propyl} - N- hydr oxy
for mam de; N {2-(3, 4-di hydroi soquinolin-2(1
13 -4 @@pn%lﬁgmccqtdﬁr{gm chimp- bi whein R1 andjufbxdﬂlém together form a

hydr oxyf or mam de; 10
éflc %H%l%t H%r oi soqui nol i n-2(1H) -yl sul fonyl ) et hyl ]
hexyl} N- hydr oxyformam de; N[
¥\ C%rlgq%%(&%y: é)céf)é@ql; tcﬁll_%gqg%;(;? qH H%%F:?H% claims, seclected from the

I\I- tdr oi soqui nolin-2(1
!%ﬂéﬁfé éﬁ(b 1-(2- thi enyl ) et (hyl ]-N- 15
h y dN(-){(ly[(&ﬂﬂhhydjei,soqmin({lin -2(1H)-ylsulfonyl)methyl]-3-phenylpropyl}-N-
o 2H i soi ndol - 2-yl sul fonyl ) net hyl ] - 3- phe
nyI E&Ydd %Fdr oxy formam de;
N-[ R {23 344

@li Mﬂﬁwqﬁ%ﬁhmmﬁyﬁﬁﬁon 1)-1-[(4S)-2,2-dimethyl-1,3-dioxolan-
H)-ylsu fony - -thlenyl ]y

hy dﬁryk}yﬂwt}ﬁblrhﬂéoxyf@*maml ¢;

! 2{#{; £ e AN DG IE R Db AYhhDY] A=t v ]

- N- dib%ﬁﬂgﬁﬂﬁm de; N[ 2 (3, 4-di hydr (o] soqw nolin-2(1
squonyI)-I - pyr. yl et

f or qyslopreryb2¢(3, 44dlh}’¢f9tﬁP@W@%}h?ﬁgﬂ)rms@ﬁomﬂ)ﬁhﬂ]-N hydroxy

yl)-1 -pyridin-3-ylethyl]-Nhydroxy 25
for Jrﬁ]ﬁ{in&nl\l- 2- (3, 4-di hydroi soquinolin-2(1

H) - ) [Qh(Bf49mi’1&drOiSOq\ﬁlW"Hdi2(ﬂ 18- yibidfonyl)] 1~ (- thycay Dty 1]-N-

[ IATBIREREHYEa, 4. di hydr of soqui nol | n- 2(1

H) - %l % B [‘{h ,f3O(ﬁHyc]rHQtHliéb}ndb§2-elhs%ﬁ}§hyl)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;
N-[2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-pyridin-3-ylethyl]-N-hydroxy
formamide;
N-[2-(3,4-dihydroisoquinolin-2(1H)-ylsulfonyl)-1-pyridin-3-ylethyl]-N-hydroxy
formamide;, hydrochloride salt;
N-(1-{[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonylJmethyl } -3-phenyl
propyl)-N-hydroxyformamide;
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propyl ) - N-hydroxyfor mam de; WO 2007/ 048788
PCT/ EP2006/ 067713 144

WORG020483881- di hydr oi soqui nolin-2(1 PCT/EP2006/067713

H) -yl sul fonyl ) - 1-(6-nmet hoxypyridin-3-yl)ethyl]-N
hydr oxyf or mam de; N

{2-1(6, 7-di met hoxy- 3, 4- di hydr oi soqui nolin-2(1

H) -yl)sul fonyl]-1-[(4S)-2, 2-

di mathyl 1, 3-di oon an- 4 yI]ethyI }

dr ox f ormam d
N {lﬂy[@;@t @éﬁdrylsogulp(ﬂ@n #ldDrdsrory) 3 -@-arthpuyRirditdivhisthyl]-N-

I in yl fonyl] ethyl} -N hydroxyformam de; N
El%{ §@Jbﬂ%{%}rl§ 2H i soi ndol - 2-yl sul fonyl)-1-[(4S) -2, 2-
d| st ¢ (6,75 cﬁﬂﬂtmxpBamdyﬂlydmhs]othylu} 2(1H)-yl)sulfonyl]-1- [(4S) 2,2-

- N- hyd yf
I ad%l%mﬁépﬁé%?f v O Setiarribrm s
|
et hyI %u%’}iﬁl% h?ggtgz ﬁngﬁtﬁg%}@ él dllﬂdr?lsoqumolm -2(1H)-
1- [y@@foﬁylzethylr}(é‘ﬁ-ﬂlydroxjtfo%mamlctﬁ:xoI an-4-yl]-2-

[ (65 ?%GH fﬁﬁ%‘ﬁ 2 yff%lXng{p%ﬁ’aﬂﬁgWBofr ﬁéﬁfég}) -difgethyl-1,3-dioxolan-4-

{2 {zlqgthﬂ:}ﬂI@JhSJm%xﬂfo@'ﬂnQﬂHeO' soqui nolin-2(1
sul f onyl 4S) - 2, 2-di net hyl -
1 Sngloﬂ(ﬂ ?ardlmetb@}y é,t4 h}}drmﬁpmy@nlw%(ﬂHbmla)ﬁmlﬁ@yl]rn@thyl} -2-

| %th%{bflfy'l ]t\I ?%%amlé'e di hydr oi soqui nol i n-2(1H)-yl)

di nmthly[(psp@,ylcblm&hl_s}yd oKyt P (6-Bbpropyl-3,4-dihydroisoquinolin-
{2- 0(17 chl or o- 151ydr oi squ| nol i n- 2(1
£’/ f@mlﬁbﬁmlleyhyéy Hoyssoyfomianyins: -

hydfﬁloié( iR g%Bdlﬁkrcéﬁ%&%g?lg%% 20H) ail}sulf%yf] 1-[(4S)-2,2-dimethyl-
H) - yB)cBo&cﬂmnny]}eﬂfy[}(NF{)ydr@Q/fdsmtamhgdr of uran- 2-yl ] et hyl
-N-h f

i%) A (5[?55% or%ﬁ%w? di %@@ﬁ%ﬁl&ﬂlm(ﬂHH@&HIfonyl]methyl} -2,2-

H)N- E%e}%@@@g?% &e&gﬁjm(lgiﬁfsdr‘eggydrlof ?r an-2-yl] ethyl}

[( 6N7{23I[(ﬁe‘hlmw33 A3dibty diiotspguiod sogUlithetjsakaifyl]- 1 -cyclopentylethyl} -N-

I—I)-M}I#S‘galbffon rrethyl}
2,3 8’py| ) - N- hydr oxyf or mani de; 25
N (&= QYR) QFZ{ 1&Mbr023 ﬂ{c@h}(dréﬂséddﬂﬂﬂﬁmH)’Jy))sﬁf(ﬂquLle(QRQJ s

oqui nolin

et hyﬂtrﬁhydrh@mrggcyil]éﬁ]hwﬁh\lgg/dlr%y(qma{nlde

(oL e ond kSR G oy
tetrahydrofuran 2- yl]ethyl} -N-hydroxyformamide;
N-((18,25)-1-{[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl Jmethyl } -
2,3-dihydroxypropyl)-N-hydroxyformamide;
N-(1-cyclopentyl-2-{[6-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-
yl]sulfonyl} ethyl)-N-hydroxyformamide;
N-(1-{[(5-fluoro-1,3-dihydro-2H-isoindol-2-yl)sulfonyl Jmethyl } -3,3-dimethylbutyl)-
N-hydroxyformamide;
N-hydroxy-N-((1S)-1-[(2R)-tetrahydrofuran-2-yl]-2-{[ 7-(trifluoromethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]sulfonyl}ethyl)formamide;
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N-hydroxy-N-((1 S)-1-[(2R)-tetrahydrofuran-2-yl]-2- {
[7-(trifluoronethyl)-3,4- 30 dihydroisoquinolin-2(I

woreoylo}sssd f onyl } et hyl ) f or mami de; WO 2007/ 0487 8BCT/EP2006/067713

PCT/ EP2006/ 067713 145

N-(1-[(4S)-2,2-di nethyl -1, 3-di oxol an-4-yl]-2- {

[7-(trifluoronethyl)-3,4- dihydroisoquinolin-2(1

H) -yl ]sul fonyl} ethyl)-Nhydrg I_§<yformam'de; N {(1

S)-2-[(5-fluoro-1, 3- dlhydro |50|ndol-2-yl)sulfonyl]
tetrahydrofuran 2-

- 1- {ﬁT( 2R) - yl ] (}
- N Nydr owunethe-1,8-dioxolan-4-yl]- 2 {ﬁ/7 trifluoromethyl)-3,4-

oauf BB R g D URb RU TRt i ot

yI ]\I-N-lﬁyﬂ-r[(ﬁxﬂlﬁ(ﬁbmﬁmﬂd@dro 2H-isoindol-2 yl)sulfonyl] 1-[(2R)-

[6 F?Fhﬁ#gg¥ ﬁ?&hﬁ<%hbh#%$§FHP§Bﬂ%|noI|n 2(1 H)-

I f t1h
KI— L%ﬂgoﬁglﬂe}m - %;é ?[Ylﬁ?bﬁlolm ﬁg E%P}(}E)@@r nﬁj(ﬁm 2(1H) (

[7- Y]t]mlfohwk}mﬂa’ﬂ)hylbt}“ 8n4 )ﬂll}I\HhYchdX}d‘ommqmdcgol i n 2(I

[ (7%(]{1]%%' ! o 1 je]%l}%m @g&{fﬁ}%ﬁ’rpﬁtﬂgg 01 Mlhydl[msoqul{nohn 2(1H)-

| X
A e%’”m%?%?"&tﬂayﬂﬁwﬁﬁ e N (1.

{
[ ( 6N7hydire-Br(OLR)- 1 @i radiiyér@@uamr@fylm Z((trifluoromethyl)-3,4-

R AR AT RN A —
N- (BJ Bfdryly-N= [ﬂii[ﬂ)mam@kpﬁgw dlB drothoiyiel6 1043 OG-y Bl fonyA {rilethy1}-3-

E';

yl )suI fony met hyl } butyl ) - N-hydroxyf or mam de;
M(@etrq yeyofuispgmp s omylifo Esoqui nol i n-2(1

s @S%{’%Yﬁ!h@m%%L‘%%dl%lﬁ%f%ﬁl‘l‘b{@) Msulfonyljmethyl}-2-

[ 6- émy]bhtym)ethymdmzlfc)mﬁnﬂdejl hydr oi soqui nolin-2(1 H)- 20

Kll_ ]( d;i ogyll 1} ;{]Fé lpro?:)ljll dlﬁlgch desgc?lﬁ%gl Sarﬂ)de
e
3 lwg%ﬁ?%%gﬁh?r&ghﬁw%gat yl) - N h dr oxyf or mani de;

KI—D (I (1{{[[7( Bno?hodii émllgrdyeﬂom,nmhlmyltﬂﬂi)&b)qulfmnfﬂ]m@ﬂg(l}m _cthylbutyl)-N-
H) -

%ffon rreth [} -

nmet % hydr oxyf or mam de;

N(ﬁra éih 6-(triffubfomdih AR XydiRy droRbiuiAs1-sagui nol i n-
: sul?Oﬁ 7(I mstoh }q utyllg%yl\l-hy%yloxyf oggngm de;

N( ( ;?]su{lfopyf} meH1Y )rb@tyia] 2t lwdrrwfm@q@ﬁ nolin-2(1

H) - XL hS b f100Y] 3 TR 331 dioisoquinolin-2(1H)-yl)sulfonyljmethyl} buty1)-
N-hydroxyformamide;
N-(1-{[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl jmethyl }-2-
methylpropyl)-N-hydroxyformamide;
N-(3,3-dimethyl-1-{[(7-propoxy-3,4-dihydroisoquinolin-2(1H)-
yl)sulfonyl]methyl } butyl)-N-hydroxyformamide;
N-(1-{[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl |methyl }-3,3-
dimethylbutyl)-N-hydroxyformamide;
N-(1-{[(6,7-dichloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl methyl}-3,3-
dimethylbutyl)-N-hydroxyformamide;
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di met hyl but yl ) - N- hydr oxyf ormam de; N (1- {
[ (6, 7-di chl or o- 3, 4-di hydr oi soqui nolin-2(1

wodreoylo)sssd f onyl | net hyl} -3,3 - 30 PCT/EP2006/067713

di met hyl but yl ) - N- hydr oxyf or mam de; WO 2007/ 048788

PCT/ EP2006/ 067713 146 N-[3, 3-dimethyl - | -({
[6-(trifluoronethyl)-3,4-di hydroisoquinolin-2(1 H)-

yl ] sul fonyl } met hyl ) butyl ] - N- hydr oxyf or mami de;

tert- butyl (2RS)-2-{(1

SR)-2-[ (6, 7-di chl oro- 3, 4-di hydr oi soqw nol i n- 2(1}-PIH)§I )s

ul - Nol-3-gimethyl- 16 {60-yiflppspencioy ) iy dreisepigolin-2

Klyr %dé%?g}ﬁﬂet %%Wél@s"of{r%nﬁwlge ’4- di hydr oi soqui nol
|e {‘]h%l(’tflh?t%l?‘/ (JRS)H3- @@?E]r);zq-g J/{@R) eroed, 4-diydrafaguarntia-2f | {)-yl)sul-fon-
RS) >¥1:1 lr[(f@mw@ygmxas aalleo]&#af}rwapgg@eécﬁaﬁm&y}w( 1H) -yl )s

gly]; S(I}il}ic%+}lge (ﬂé)of :[‘%Sl 1@@?%)91)@’11 ﬁ[ﬂyﬁf&so‘%ﬁlhﬁélh}l 2(1H)-yl)sulfonyl]-1-

N- hMaRh}XG}rathmﬁ{r@mR)ylledtyﬂ}ahlymﬂur an-2-yl]-2- {

f] hyl)=3 . : L
b i o daRRGET S 85 a4 s Pifstioresnyr b sigisy pupalii Dy Dsulfon-
H) (8- )l{[f&ﬁﬂyl(h HRJx ?La%nﬂo]@tk@%&%ﬁ@ﬂb”l%'rlbd)q%el

fonyl]

hy dNobogﬂm@Wf()l [yl gl a-d2-([6-(riNuoromethy )-3.4-
N‘ [ c?t ;, 0 s}pgﬁfnﬂjl ﬁi) ylfsu?florq%getﬁyﬁf%%nﬁnnnodel n-2(1

( hyW(QX?{Uﬁbﬁlwo)-BﬂfM)]dr(Ns obkyZ(OHNE W &inyl [Ecthyl | -3-
1 é 7-(4-fluorophenyl) -3, 4-di hydroi soqui nolin-2(1H
yNYHOXFREPRAL)- el @ﬁyfgmamlde
l ; 1-
e o L AL Mg O

H) gH hmﬂyﬁﬁﬂwll)]eﬂﬁrﬂhlyih}ydrox&fmhydldout yl ) formam de;
l i
L6 )15@ 7f—64n§]r1(?roghe(nggf3u¥ TS Qling -y sulfonyl}methyD-2-

hyd
1- (flngg?eglr}ﬁ%@l er’ dgll)\kr?/f&mamldz’ [(7-fluoro-3, 4-di hydroiso
qUI Neﬂlyde?@(N (Il-l) {-[(7yis§>pmp<bm§’ H]dlkg)tdnglb(}qumohn -2(1H)-yD)sulfonylJmethyl} -

droxyf o mde; N 1-
[(7 gjéeiﬂi‘ﬁﬁ'ﬁf%’bfar@aﬁn%ﬁ hydEm soéw nolin-2(1
H) NL[)z fraed3, aRidrdisoqinolin-2(1H)- yl)sulfony g 1-(3-furyl)ethyl]-N-
I t hi o) pr opyl I'- N-hydr oxyf or mam de;
N- (@%p&yfom@ﬁ@es 4 dl hydr oi soqw nol i n- 2(1H) yl ) sul fon

yll ﬁe% hélll 1éenzy per }Slf [(7I¥T 591)(3,1& &rmsoqumohn 2(1H)-
yl)sulfonyl]ethyl}-N-hydroxyformamide;
N-[1-{[(7-tert-butyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl methyl } -3-
(methylthio)propyl]-N-hydroxyformamide;
N-(1-{[(7-bromo-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl Jmethyl } -3-methylbutyl)-
N-hydroxyformamide;
N-{2-[(7-bromo-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1,1-dimethylethyl } -N-
hydroxyformamide;
N-(2-(benzyloxy)-1-{[(7-tert-butyl-3,4-dihydroisoquinolin-2(1H)-
yl)sulfonyl]methyl } ethyl)-N-hydroxyformamide;
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N {2-[(7-brono-3, 4-di hydr oi soqui nolin-2(1
H) -yl )sulfonyl]-1,1-dinethylethyl} -N

wyarorsor manm de; N-(2- (benzyl oxy)-1- { PCT/EP2006/067713

[(7-tert-butyl -3, 4-di hydroi soqui nolin-2(1 H- 30
yl)sul fonyl ] nethyl} ethyl)-N hydroxyformam de; WO
2007/ 048788 PCT/ EP2006/ 067713 147 N-(2-(benzyl oxy)-1-
{ [(7-chloro-3, 4-dihydroi soqyjpolin-2(1 H)-

[ ) sul fonyl ] net hyl } ethyl) N—hydroxyfornanlde

b |
R P sr - Ssore- aﬂmlmmq«smm( 1 H-

H%@@ﬁ%ﬂ g@§p¥§®?€gxbﬁ ﬁ¥g{ﬁ%éfg;g?g:ggqU|nolln 2

1HN- BZI-()asmﬂyﬂ@dW-ll}(Q{thhﬂ}leﬂNmeﬁw Rt yiloydnmisd qisiolin-2(1H)-

Nz o<
Z—NZ
,_A_‘I_l

N[ 2- I I 2(1

1) - ST AL BN AR R R ey ] -

[Ni gN‘g F%}?’cfé 3@'17329\% grhlgllQ%% a-{lﬂll}?/drolsoqzumohn -2(1H)-yl)sulfonyl]ethyl } -N-

H) - §ydrexybomyrhideet hyl } cycl opentyl)-N- 10

F%dﬁ?ﬁ?ﬂi‘f P Brre RS ot QP I L-gghnpysmethyethy -

yl ] subyaonismminhyd:) hept yl 1 - N-hydroxyf or mami de; N

{2-[(7-brono-3, 4-di hydr oi soqui nol i n-2(1

;D dW)lSﬂ” eHg1o}3, i-d@,ly}(gilr@mmyql@t-}@H}-yl)NJ.lfonyl]methyl}cyclopentyl)-N-
y

N(&y‘ﬁ;’(%mﬁﬁm@S 3, 4 di hydr oi soqui nol i n-2(1H) -yl )sul fo

nyl an;mmh}eﬂayla ({@6 (mﬂhyﬂolﬁ{ J-3 4 Nt vyt ioasyt s e Big,
tert-buty 4-di h 0|squ|noI|n 2(1

-yl gtéf@mvlé ﬁy:ﬂ]yl)ilfrletvﬂ £ @Mﬁ fopmamide;
py r anél L/(V é)r&hg)élbjx dlhggrﬁ)?sgaﬁﬁllé it ?@'ﬁc?gf?]su fSIﬁyrl% (1 -c%'clopentylethyl} -N-
FD ydrexy fhomrhidel - [fornyl 20 (hydroxy)an1no]ethy|}

cyclo car 1 cy
gt gg At la%ﬁ%%u %@&(ﬁﬁﬁ wﬁSLﬂf%lyl]methyl} -2,2-

H) Mﬂnl @1&%@%‘1‘)& ﬁ%&%k%fonhﬁxﬁ%@ roxyfor mam de; N {

l-cyclo 3, 4- di hydr oi soqui nol i n-2(1

H) - XHRs[(T-taoRbhty B H;dl@ydrNsoctlynblm)@(ﬂ onybildaryl]26-(tetrahydro-2H-

N-(1-c .dr oxyphenyl ) - 3, 4-di hydroi s

oquP ¥l rﬁ%?kﬂ_gﬂ\l-hyd{rgxyfs 186,
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;
N-(1-cyclopentyl-2-{[7-(3-hydroxyphenyl)-3,4-dihydroisoquinolin-2(1H)-
yl]sulfonyl} ethyl)-N-hydroxyformamide;
2-{2-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]-1-
[formyl(hydroxy)amino]ethyl}cyclopropanecarboxylic acid
N-[1-cyclopropyl-2-(1,3-dihydro-2H-isoindol-2-ylsulfonyl)ethyl]-N-

hydroxyformamide;
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yl ]sul fonyl} ethyl)-N hydroxyformam de; 2-
{2-1(6, 7-di met hoxy- 3, 4- di hydr oi soqui nolin-2(1

woreoylo)ssed f onyl ] - 1- [ fornyl (hydroxy) am no] et hyPCHEP2006/067713

cycl opropanecar boxylic acid N[
1-cycl opropyl - 2- (1, 3-di hydr o- 2H-i soi ndol - 2-yl sul fonyl)
ethyl]-N 30 hydroxyformam de; WO 2007/ 048788
PCT/ EP2006/ 067713 148 N 148
{2 [ (7-chl oro-3, 4- dlhydr0|squ|noI|n 2(1
%,&sulfonyIé 1-cycl opropyl et
hyd 037 F(Grehrtpno-det-diky droisegeingliy- 8@151) >Q)su{fonyl] 1-cyclopropylethyl}-N-

hyl) -3, 4-di hyd I 2(1
o1 S SIRRAERRY) ) Chyar oxyt ormani der s

N—(Eh@ygknpnqua ﬂé{ﬁﬁh@ﬁnﬁ&hﬂ}@gh@hyhbﬁamﬁﬂNMhyaﬂbiso
I I

o 3 RSB o By %a%auqel {

I—I)( 7191? L%F]B)ggoﬁl i {Izgﬁ @Iu%ﬂ)‘ﬂ)ﬂérg&q 8 - cgﬁ);Idrmsoqumohn 2(1H)-

tr|yﬂumbubue&wmI%my¢©mpﬁym@mnknlde

2 KTl de i i <Iﬁwbp%%?/bﬁ%&ﬁaﬁ”8"

{ trlﬂuorobutyl?-N -hydroxyformamide;
1-cycl opent’yl -2-T (7-i sopropoxy- 3, 4-di hy dr0|s%%g|nolln-

2( 1N|-® 1- WC)lwnfydrﬁy[l(q 7-glidiNorp-3,4- mfmlmimyfn@hnﬁﬁi yDswlfoqyl]ethyl}-

C 7-pyridin-4-yl -3, 4-di hydroi soqui nol i
IQCI‘Y%? aE}II:‘%Ijnyl] ethyl} - N hydroxyformanide; is

N { &= QN@)quxﬁﬁﬁtyy-Q [27- Is(o@rcfpbmyas Ok dahgidrd1sbq@lh@111212&1|}1>)oy1}sdnbnyl]ethyl}
2 yI squonyI]etoI} hydr oxyf or mam de;
Qimapide;

[ ( 6191*' @Oﬁf ;I’cg%h ﬁaé@ﬂ?%&h%@ O%L ‘[@Id# (ﬁg&ﬁoém 2(1H)-

N- ( ﬂ)ﬂﬂﬁ)hpl@ﬁhyly IN-&ydl{oxyformamlde

y N &t o}{eg‘@ I;IX% ﬂ ]d§I 619(% QI')II@QOOII -yl)ézu(lflonI}:P] ethyl? -N-

FgIHI ?%I%gﬁgﬁgtth) 3, 4-di hydroi soqui nolin-2(1 H)-

yl ] B 1- Wgen‘e)ﬂ-ﬁy[l(()-isuptqulr dxydiby drersdglenolid-2{ H)-yl)sulfonyl]ethyl } -

2 SRSy | ethyl ) -\ hydr oxyt of mamt det
N-(1-cyclopentyl-2-{[7-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-
yl]sulfonyl} ethyl)-N-hydroxyformamide;
N-(1-cyclopropyl-2-{[ 7-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-
yl]sulfonyl}ethyl)-N-hydroxyformamide;
N-{1-cyclopropyl-2-[(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-
yl)sulfonyl]ethyl}-N-hydroxyformamide;
N-{1-cyclopropyl-2-[(6-isopropyl-3,4-dihydroisoquinolin-2(1H)-yl)sulfonyl]ethyl} -
N-hydroxyformamide;
N-(1-{[(7-chloro-3,4-dihydroisoquinolin-2(1H)-yl)sulfonylJmethyl}-3-pyridin-3-
ylpropyl)-N-hydroxyformamide.

14. A compound according to any one of claims 1 to 13 for use as a medicament.
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N-{1-cycl opropyl - 2-[ (6-i sopropyl -3, 4-di hydr oi soqui nol

wo2e00489788/1 ) sul fonyl J et hyl }- N-hydroxyf or manm BET/ER0)d067713

{ [(7-chloro-3, 4-di hydroi soqui nolin-2(1
H) -yl )sul fonyl ] met hyl} -3-pyridin-3-
yl propyl ) - N-hydr oxyf ormam de. 30 14. A conpound
according to any one of clai 1to 13 for use as a
medi canment. WO 2007/ 048788 PCI/ EP2006/ 067713 149 15.
A conpound according to any one of clains 1 to 13 for
l¥s eA gompeane aw@ﬁdmg apy enc gf elghys Axp d 3dAE pesr as medicament for the
tre LO

S@B@gﬂﬁx@ Cg&}/ | otggfg%hf bY irf 31 lanri el§/‘ dlgef%? %@%H?@e@%{aﬁ@e diseases,
pr eeairﬁbmsbalbomseﬂeﬁiommkm caicss;, pre-dogrmslabogreadometriosis, fibrosis and
respiratory. disorders. 5 16. A conpound according to
cl PRIy \F & sai d di seases are sel ected from
i nfl anmmat ory bowel disease, nultiple sclerosis,
osteoarthritis and rheumatoid arthritis. 10 17. A
Ibondocomdpamdoactiontng doctlainm 1%, whtremeismdsdischsdi seasekcted from

" BRPOIEY ohEYdt Fh8: pi By et b @r S5E JE Mheumatoi

conpgiad. according to claim 14 wherein said di seases

are selected in the group including pul nonary

fibrosis panoreatio fibrosis psoriasis skin

L Cg%?SI Srg)é)ﬁ]? alclr% ih 8],[a1m qr 0z erfn% sal(léls]@ P9 ageeseéected in the group

me dincladigtasthela, éxhphyseﬂldlahabhmmcqibsﬂﬁétaielponﬁ@ia@y ORSRISrs.
and/ or TACE. 20 20. Use of a conpound according to any
one of clainms 1 to 13 for in vitro nodul ati on of

lrgm Rlds roﬁﬁ(? 'a%‘?(ﬁﬁ% %‘g ’:\gﬁ?rel%lsalcﬁdﬁgfsg %ﬁéc?egi: irr]lgthe group

nposi tion co one co accor
to molyldmgnwlmbnmiyaﬁlﬁmm, pmcﬂe&tlarfdarasmr}&bmeLQO diblkosis and liver
acc &?:ﬂﬂ e carrier, diluent or excipient 25 thereof.
OYP-ocess for t he preparation of a conpound,
according to any one of clains 1 to 13, conprising
the step of reacting a conmpound of Forrmula (I1) with a
9% r ndoatpomgd agpending ¢d afiponeibbclaidy 1 to 13 for use as medicament for the

modulation of metalloproteinases and/or TACE.

20. Use of a compound according to any one of claims 1 to 13 for in vitro modulation of

metalloproteinases and/or TACE.

21. 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.

22. 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):
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WD 2007/ 048788 PCT/ EP2006/ 067713 150 R11 R12 R11 R12
Rl RO R10p R13 R1 RO R100\ R13 R2 S\ Rl4 R2 /S R14 N

WO poorekd78s myl ati ng agent | \ N\VO N SOH SCH RBCHERB0067713

R3nRBII R4 R5 R RT O-LGR4 R R6 R7 0 (FA) (1)
wherein wherein R R4, Rs R6, R7, R8, RO, RRo R', R?2
are hydrogen, R2 R3 R13 R14 and n are as defined in
the preceding clains and LGL ks a | eaving group
selected fromselected from-0OH, -QAc, -ORiv,

- OCH2CN, -OCH2CF3, -OPh and -OPfp. 5 23. A conpound
accor di nggt EQ[.) IW&II) R11 R12 Rl RQ, EQQ(Q) R1\3R12 R2

N~ Rl4, O HNC B8 R4 R5 R6 R7 s
R1, R4, Rz 8, RBimyRRing ag%t, Oq\l n,
R2, R3, ] H a ned ( \OH
precedingTcl Rs 10 24. A coppound t%® clai A

sel ected 't Bifthe fol | owi ngogradp:

1-(3, 4-di hydfI i soqui nol i n- 2(ZIFA (1)

H) yl sul f ony N- hydr oxy- 4- phenyl but an- 2- am ne;

(%héredi Wieteni ROt ROIRDRI(RS, R9 R", R11 R'?, are hydrogen, R*, R, R",
H) - ﬁ sulfonyl)-1-1(4S)-2, 2-di.ne hyI- d| oxol an- 4-
yl ] Wcﬂ‘ g% ldﬁgﬁ%imnﬁge precedmg claims and LG1 1s a leaving group selected

from selected from -OH, -OAc, -OPiv, -OCH,CN, -OCH,CF3;, -OPh and -OPfp.

23. A compound according to Formula (II):

R11 R12

R1 R9 R100
A R13
R2 S R14
NN
O HN_
OH
R3 | Rs

R7
R4 RS Re

(1)
wherein R', RY, R°, R6, R, RS, R’, R R'", R", are hydrogen, R%L R’ R, R™andn

are as defined in the preceding claims.

24. A compound to claim 23 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;
I-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;
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'S
1- (3, 4-di hydr oi soqui nol i n-2(1H) -yl sul fonyl ) - N hydroxyh

WE@ pioan42sarm ne; PCT/EP2006/067713

1-cycl opropyl - 2- (3, 4-di hydr oi soqui nolin-2(1

H) - yl sul fonyl ) - N- hydr oxyet hanam ne;

2- (3, 4-di hydr oi soqui nol i n-2(|

H) -yl sul fonyl') - N- hydroxy- | -2-thienyl)ethanani ne;

1- (1, 3-di hydro-2Hi soi ndol - 2-yl sul fonyl ) - N—hydroxy 4-p

henyl but an- 2- am ne; 4-di hydr oi soqui nol i n-2(I
%(é GTC?lWPlPOWWH]r%&i‘D'YiSUlf()%yl)%h}éH%}) -btEREG e,

20 l.hydr oi soqui nol i n-2(1

H) -%ﬁegh%‘flé%ﬁlyi) N- hydr oxy- 3- met hy! - 3- mor phol i n- 4-
yl bm(a,n cﬁh}am)B@qwﬂwnﬂmHb-@l’s&ﬁBBylP—NTﬁﬁEﬁQ@ﬁl@ﬁaMyleﬂﬁaﬁamme;
2-(3,4-di hydr oi soquj_nol in-2

H) - %[gﬁﬂ fimﬁgx_y@ flisflél}yéi%?}soqumoévr%(llrﬁa-ly}}s@fonyl]-N -hydroxy-4-
yI epaR i Res-afife3. 4- di hydroi soqui nol i n-2(

Isulfonyl) N-hydr oxy- | - pyri di n- 3-yl et hanani ne;
263, #-dlhyveoibogpyn@ind2(d Hinythutiosyd sHN-Impdrpxay- 2{(Q-meth0xypyridin-3-yl)
ék%sulfonyl] N- hydr oxy-4 5 phenyl but an- 2- am ne;

$rdr oi soqui nol i n-2(|

Y 617 -RRthoxyDs, B3R YisoduindlB=NEHROKYR YN AL NfES)-¥ Rl dimethyl-
anani ne;

1 8- dloxfilare bk doxgtethgermaine.oqui nol i n- 2( 1
-yl )sul fonyl]-1-[(4S)-2, 2-di net hyl -
, 3-di oxol an-4-yl]-N hydroxyet hanam ne. 10 25. Use of
cospoetntoapeaidhe@rdifg b @laim2B 6f 224 dbteirndB4tBBaAlitd Brocess of

in the grocess of claim22.
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