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WD 2005/ 097787 PCT/ FR2005/ 000761 1 NOVEL

BENZOTHI AZOLES AND USE THERECF AS MEDI CAMENTS The

present invention relates especially to novel chem ca

conmpounds, particularly novel benzothiazole

derivatives, to conpositions containing them and to

t iy 2005097087 nedi ci nal products. 5 Mre parti BGT&R2005/000761

the invention relates to novel 1sul fonic esters of

benzot hi azol es with anticancer activity, via

nodul ation of the activity of proteins, in particular

of KNO¥EISBENZOTHIAZGEEStANDNESEMRHEREDR AS MEDICAMENTS

commer ci al compounds used in chenotherapy are

cytotoxic, which pose major problenms of side effects

an'Ehe 1wresente invandiody relatespespecially t0haseelechegteal ntgmpounds,
édl@ﬂllé ?n‘o@épﬁ zdtRiakBR d&Siatves! toﬁé&ﬂﬂ&élﬁoﬁ’éﬁgn@%ng them

ec Ive cancer cells, e excl usion
ofaﬂﬂe@l ‘hﬁ?’ L@@a%medjwaimr@cﬂw: Sol utions for Iimiti ng
the adverse effects of chenotherapy may thus consi st

[ [ Bd] duct.s that t t ab

oy Baditlailyo: ineoRivetlithn o AR o "t hRel Fufnigy esters of

1Dgrzetliazaiast with emmtrmled activitire vmarm@clmflambri sof thred activity of
t heal t h

o PR, T BENGEERT Kiddeelst o ¢ ety of “enzymes char

catal yze the phosphoryl ation of hydroxyl groups of
SPRCI thiC ﬁr§§%rueﬁné’f rAbSt %Wsthes%hrﬁérélé(lr%n%unds used in

seri ne or eoni ne residues. Such Iglﬁ %g tj.ons

eGP et B@T%PYn%r@i gxtotoxic, MlHeh P9seTaisg p&» sigg ffects and
prt@@amb&lwyam uﬁtuéMtsanTméﬁmrdfmts neiget ibe nﬁmeﬂamSa@raas the

inEgsiFEL odkisty v pePRRGERERY on B FaRGra e fhclusion
calfl healtnatcebs Gnec ef theusolitiahs famiimitindhdhe aadvearse effects of
C%He%&ﬁerép&”ﬁfdf@%é rbof(gfsmntn%ra Chbdidinal oﬁroﬂu?fsoil'%tnact on

kinase 18 sses rep
atmeeboliv e paiiwars Por Cﬂﬂ&fditlﬁﬁ'g @@ﬁ@@ﬁelaﬁsse@fse@eﬁﬂd pathways,

aI @do%ﬁ'la‘ﬁtllj}%’x f$RAS5RTNe EBHBer &I, Shd Wﬁcf?ﬁf@éﬁ;ﬁ'&%&d little or

ﬁ L vent onis to propose conposi tions
arﬁqtééﬁ galthy,¢ells. by acting in particular on
ki nases. Anong the kinases for which nmodul ation of

APl YLl S ol 51 HSibes SEASEHIENLe the BR6EpRBGhaton of

PEWMAFRR0 @fsd O 66 Bpecific residues of proteins, such as tyrosme, serine or
threonine residues. Such phosphorylations may largely modify the function of
proteins; thus, protein kinases play an important role in regulating a wide
variety of cell processes, especially including metabolism, cell proliferation,
cell differentiation, cell migration or cell survival. Among the various cellular
functions in which the activity of a protein kinase is involved, certain
processes represent attractive targets for treating cancer diseases and also
other diseases.

Thus, one of the objects of the present invention is to propose compositions
with anticancer activity, by acting in particular on kinases. Among the kinases
for which modulation of activity is desired, the cyclin-dependent kinases and
Aurora-2 are preferred.
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2 The progress of the cell cycle is often governed by
cyclin-dependent kinases (CDK), which are activated

by nmeans of an interaction with proteins belonging to

the cyclin famly, this activation termnating with

t he phosphoryl ati on of substrates and finally wth

ceWoO 2105i0878M. | n addition, the endogenous CDRCF/FR2005/000761
inhibitors that are activated 2INK4 and KIP/CIP

famly) negatively regulate the activity of CDKs. The

9r pNé 'br regé’ro'F'?flne 88“ ;gclbsis @ﬁ%ntgbv@rﬁéﬂ B?Q:?cl‘ifﬁﬁéﬁ@ﬁhérﬁ%nases

act ators clins CDK
%%} dyhich |aﬁe arb@,t,%rgp |or? Wét% proteins belonging
?ﬁt@fﬁ%sb?ﬁlrpfamme t@t&é‘ralbmnoﬁrpthermma‘tlny‘ \Aﬁmvfﬂe-gbgcéphorylatlon of
e re rs.has been descrjbe
oytsates,anf fndy' BB &0 ERisI8R B SHaltER” the Photnpys CDK
phuh;m_lﬁorwtl‘mt are hetivated t{NK4 pRY KIPEBIPnfaimh:%lnegatlvely regulate the
P QP lr CISRY! HP Broiinh IARARERE s 4l 16 BIEHERL Bbfiveen the

VI SI on an rans

To@@&oactlvaww (then gycliRss eendctherendeganous00RK inpikitsys. In several
g é@%f ca_ﬁ‘é’erkt res¥idn %Whe EBéﬁ'!am dct%%f &kferal of these cell

ress in Gl phase and entry into
th%’ %" ﬁa%&?‘?'ﬁ e?Wébefdorrratl on of a conplex with
cyclin E they mai ntain the hyperphosphoryl ati on of

h
raudh FSelifrE 08 Kiiase Lokt witch 4R35 45f fo ibengviate the
| rpnotmnt iptRdt i (retingtfastotha i proteink s sesuyitin@r inpraniuengagement in
Sggre%;ﬁrlg% QI%ITdMVérﬁS tl%tn co m(ﬂ%g%aztehﬁt u@h%? (PL Toogood,
prdgicig o?eaaaécwavamxm@c 28 814580 T pReldessn GDK2 and

heo B TBK3 Hﬁ@ﬁbbé@safr?w ;ﬁbgﬁé‘ss% tﬁ@@%gy ahd 'énlf-’ry into the

pnﬁpw%ésfbpéﬁﬁhﬁe?@ﬁ%e ReRBEK Wt Pl b. ey maintain the

f Lhyp,erpmsfphdmdtlcﬁﬂ(of(pﬁ&aw aiddthe. grogfssofi thieeG 1 @haseninto the S

R Y b Sy ROk 2 s R PR an

Oyis Inegesspyideproducingstbe Siphasa(b.Ds Daviey ehalv 6200 1) Structure 9,
poﬁg_'ﬁxe regul atory action on CDKs. CAK

phosphOryl ates CDKs on the threonine residue to render

the target enzyne fully active. The presence of

derreect:wﬂcwlhes%ﬁﬁ);@mgmamtme rbrlsB BfaRk lcef¥§ER between

o n of the
B3 ehasa and ther WaphassuNeRaive RagHeR g the: COR/oyciin B
2%@827&évé’ﬁf§/ RERRASCEROToIn entering the S phase before the G2
phase has been correctly and fully performed (K.K. Roy and E.A. Sausville

Current Pharmaceutical Design, 2001, 7, 1669-1687).

A level of regulation of the activity of CDKs exists. Cyclin-dependent kinase
activators (CAK) have a positive regulatory action on CDKs. CAK
phosphorylates CDKs on the threonine residue to render the target enzyme
fully active.

The presence of defects in molecules participating in the cell cycle results in
activation of the CDKs and progress of the cycle; it is normal to wish to inhibit
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3 the activity of the CDK enzynmes in order to bl ock

the cellular gromh of cancer cells. Many proteins

i nvol ved in chronpbsone segregation and spindl e

assenbly have been identified in yeast and

drosophil a. Disorgani zation of these 5 proteins |eads

t oWOhH0580988%e of segregati on of the chronpsoPEE/FRIA05/000761
to nmonopol ar or disorgani zed spi ndl es. Anong these
proteins, certain kinases, including Aurora and Ipl1,

Orthgia'&ﬁ§/iit)2?1; fHeQtDRT pitd A G*AEr {0 PBLRth<E IR Sg%rﬁgl’th of cancer

respecti are necéssary for segregation of

cHiefosomes” and separation of the centrosonme. A hunan
anal ogue of yeast Ipll has recently 10 been cl oned and
aboratories. This

c:@r acter{' zed.b\y va i.ou]i1 I gi Nase, bl
kBRRY RoteNy ipvplved ErEeeorppsemasediediyy ang shjadle assembly
sdvavee bekne iemidiedi maseabhraridy .dro&philzof Disetgaizativaw ef these
S . ug or, cQg

b Radt 1 e SisBng8 EdSusftdt ot 98 BHbhioSEnidS and to
308anqEEa) or tisasganized ispindlem ehmpng dBesapeeteins, eartaisy kinases,
ORI R R Pl VIR miolbons afeTon § dorousiee
deesRastivels. are aRcASSank| far c§egregpHan gk the chromosomes and

E_eyfeb@téﬂcmz@g medeéhw@citm@.Sf\&ﬁjlmg@mlc{gnre d:mye?dstupn?has recently
I,nase an e r'tl C arl as nti,canc .agen .

ARFeD Snacd and eharasterizas Y varads laboragotics « This Kinasg,known as
ofAlrera &, 5 BK 05 ear. BTAKa | sadomgd 4 dbet serinedhosming kirase family.
e ( ; . _ ant . fami
R ! Rt MR Ry ool e i
ddusnare SoIorBEiRY cancetn(EMBS ok <1998, endh2868%) ddis has also

NeedroiiusPated o B8RSR finddMing eith&nfdumatsLlich as breast cancer.
application JP 0539036, which describes a process for

prepari ng derivatives having the general formula
befHavprasentx gkeition (rélates to novd berzotkiazdfe ideriwhtieds. It thus

;%F[%ws fo reegseengf geﬁc’ijcltrﬁi%rzo A QhvatiVedBY a%%n?sqf‘é?linﬁiﬁ’iting kinases
and more particularly as anticancer agents. Among these, it preferably relates
to sulfonic esters of benzothiazoles. It also relates to the use of said
derivatives for the preparation of a medicinal product for treatment in man.

Among the prior art known to date describing sulfonic esters of
benzothiazoles, mention may be made of the published patent application JP
0539036, which describes a process for preparing derivatives having the
general formula below:

in which
Y1 may represent a sulfur atom,

n may be equal to zero,
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WD 2005/ 097787 PCT/ FR2005/ 000761 4 Z may be an

acylam no group the groups XI, X2, X3 and X4 are equa

to Hor nmay represent an al kyl sul fonyl oxy group.

Among the huge majority of conmpounds included in the
general fornula of the 5 above-referenced patent,

nowe fsobrrsexanpl es descri bes conpounds PCT/FR2005/000761
corresponding to the active cogpounds according to the

i nvention, nor do they describe the synthesis of

b%ﬁ%ﬂ@éﬂ'a%?iaﬂﬁ@g?&uﬁi’ounds according to the

i nvent’i on correspon the general formula (1)

bqhgw r&p?é’ '9(1, RAN-Xo/ ahdi X Gt eddal {o CPiQ:llOme vdpreéSent an

X re yﬁ %roup chosen from a coval ent bond
N BYECHBual to 1 or 2 Ar represents an aryl
or heteroaryl group; this group is optionally 15
sudsm)ng dhe tugk trhajoriyr aﬂummdsm ihcladedlikjHe gemerabformula of the

o STRE RN pothnabps ofy e SHRIR; | BBSebER Fbounds

hGICEI‘@@;Domng o trmatae‘h‘w'OpmF'Q"”"dsa‘hc‘colfﬂ"@'setOgthﬁiJli‘elentlon nor do
LINRED ek Ble R OBbb Y sbidkyt o) Scpalk

oxYy, eroaryl or aryl groups 20 R
represents a group chosen from hydrogen and an al kyl,

CYFI’!é)@dthbbundQQb%r@liﬁg:iooﬁhbwbentﬂferorréE?Io?lﬂqaftMé ,general formula
(b&bgib cycl oal koxy, ~ heterocycl oal koxy or am no

¥ may be optionally substituted with one or

rmre groups chosen fromthe sane radicals as those

defined for R 25 Th% possibl e Gubst{-tuhents on thbx
yl,

groups R and R2 ar gsen ¥Specpal ly from hydr(
het er oaryl R el nt@l k@l groups. WO
2005/ 097787 P /FRZOCNS n 61

in which
« X represents a group chosen from a covalent bond, (CHz),, with n
equaltoior2

« Ar represents an aryl or heteroaryl group; this group is optionally
substituted with a group chosen from alkyl groups, halogens, NR4R;
(R4 and Rz being chosen from hydrogen groups, alkyls, cycloalkyls or
may together form a heterocyclic or heteroaryl radical, these groups
themselves being optionally substituted), SOalk, Salkyl, alkoxy,
heteroaryl or aryl groups

« R represents a group chosen from hydrogen and an alkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, alkoxy, cycloalkoxy,
heterocycloalkoxy or amino group; R may be optionally substituted
with one or more groups chosen from the same radicals as those
defined for R.

The possible substituents on the groups R4 and R, are chosen especially
from hydroxyl, heteroaryl, cycloalkyl and aminoalkyl groups.
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5 For the purposes of the present invention, the term

"al kyl group"” neans straight or branched chains
containing 1 to 10 carbon atons. For the purposes of

the present invention, the term "cycl oal kyl group”

means cyclic alkyl chains containing 3 to 10 carbon

at wis2005/060187t he pur poses of the present i nveRrCT@R2005/000761
the term "heterocycl oal kyl grosp" neans cyclic alkyl
chains containing 3 to 10 carbon atons and contai ni ng

t h e pur p:gJugﬁ%eE {Dﬁ the a&r%&r&“%@ﬂt@ﬁ ofﬂe ’te}% a‘gﬁ%ﬁgr&gﬁ” means

resent I nven
NRetrightrardirgnchgd nla)algs eaptainipg éft@r'lé)oq?%fb%@@m&r y anmi no

groups, i.e. groups for whi ch at 10 | east one of the

S st tuents is rogen. t hes roups

3%) &l FPLVP%Q%PF%\?( R@sant WVSH“%H‘ k‘ﬁﬁg‘eWcF ‘P@Jiﬂ/' group” means
hedyefioals! oiedily lcontiiing Gaoyl0 cabeh atésno, hydroxyl,
al koxy or hal ogen group. For the pur poses of the

present invention, the term"aryl radical" and
H%ammheapmbosasiiota‘hé presend immetione the terand 'loeterocycloalkyl group”

PR OR300 R 5T P B congaiing

orleag onsetesriatonn ghesen Gepm @nallar}d onprising | to 3

hetero atons chosen from 0, N and S. Preferably,
ng the aryl et er oar radi cal s, nmention e
be pudFyes qmﬂﬁdrgresea mvenieRethe Ferak.weupnﬁﬁﬂg means
pwrnmbygroupm ¢ﬂa?f9faﬂly sebtbrﬁ?da(ryyémlnof ?mﬂ!ps 1.6i groups for which at
| Hggétyl atztgl n% sﬁt ﬁ i %g?enzof ury I sobenzot hi enyl ,
2 & Pﬁ & EBS(R 5‘?% aryl vi nyl ene,

aryl am do, aryl carboxani de, aralkylam ne, quinolyl,

{ e gﬂg@%{ey lgroGhd &gy ! crptﬁ'ﬁb"fi‘z oliydtitu ijufedP %ﬂw hgy 'falkgl cycloalkyl,

or tetrazo
héteéen@&vglpa&wb hgterogpt, aﬁfgawn@ M@xﬂt @lbomehbalogen group.
thienyl, pyrazolyl or imdazolyl groups are

TR BOSSEt i ATRRh B eBHRL e, Sl Psar ane

ha‘fhe’m@@ryl radipalr hn@axliﬁmdﬂmbwlimfacmm% fdpiu_orllallye;:oﬁrpﬂlsmg one or
o S BB R otells B TPE 87 S SHerblspls, HE5985 BRYter 5- or
PEFERINDBA 00Q7and optipmaltyi carhprising dir tof @ hetatp atbmsathogsen from

Sf@al E %’r‘?d %9 F‘%Bfér&ﬁ‘l?' bihotgPe' At 6F htdrBaR rBdigaRX Yhertlon may
be made of phenyl pyndyl pyrimidine, triazine, pyrrolyl, imidazolyl, thiazolyl,
furyl, thienyl, indolyl, azaindazolyl, isobenzofuryl, isobenzothienyl,
benzoxazolyl, benzothiazolyl, arylvinylene, arylamido, arylcarboxamide,
aralkylamine, quinolyl, isoquinolyl, cinnolyl, quinazolyl, naphthyridyl, triazolyl

or tetrazolyl groups.

Among the aryl and heteroaryl groups, optionally substituted phenyl, thienyl,
pyrazolyl or imidazolyl groups are preferably chosen.

Among the substituents of the phenyl group that are preferred are amino
groups and halogens, in particular chiorine and fluorine, and thus, among the
aryl groups, di- and trifluorophenyls and monoalkylaminophenyls are most
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It is also preferred to choose, from anong the

conpounds of fornmula (1), those for which X

represents a coval ent bond and those for which R 5
represents a cycl oal kyl radical. Anong the conpounds
corresponding to formula (1), nention may be nade of

t WOF2005/69078% conpounds: PCT/FR2005/000761
4- (2- hydr oxy- 2- net hyl propyl am 60) benzenesul f oni ¢ aci d

2-[ (pi peridine-4- carbonyl)an no] benzot hi azol - 6-yl

esﬁa%cul&@y ?r%\‘é:‘%d)bﬁféz I-;fﬁ;'t?el tlonally sybstituted with a

cl opr opanecar bony nzot hi azol - 6= yl ester;
4 (E‘P eheia rﬁﬁb’eﬁfi’é‘ﬁesul fonic acid
2- (cycl opropanecar bonyl am no) - benzot hi azol - 6-yl

3} §F isieh bEab T G bidot, R b BB B5SBSEHYL B Grmuta ()

arthosue) tienawhichaXolrefregenssaercpvalent bond and those for which R
oni ¢ acid

2- EEJ&%@E%%% Qgga E%%d;llm no) - benzot hi azol - 6-yl

ester;

o SRR SN, v
elloying compounds:
4 (2-diisopropyl am noet hyl am no) benzenesul foni c acid
24t( -(2:hydrpkpiZamethyipvopgyhins)bemzbassusionicaet -26f yiperidine-4-
es
i’s?w').@\??'l‘a]b?"&? hrlﬁzé%?o!fl eist% ) but yl am no] benzenesul f

o -
p?oﬁ%ﬁéctz)ar%% néﬁ(@%ﬂ'rﬁ’o enZ(gyﬂogro&angcarbong{amlno)benzothlazol -6

4Vd Esie@opropyl ani noet hyl am no) benzenesul fonic acid
rid | acet 25 am po) benzot hi azol I
egr@ycﬁcp{;ﬁ} Ihglél|:n£%@,c%>/lpq'gen%lasulfomc amr(]j -(cyc opro;)aﬁecarboXylamino)-

A-Hehzbthign Byl lesyér opyl ani no) benzenesul f oni ¢ aci d
2-(2-piperid-4-ylacetyl - am no)benzot hi azol -6-yl ester

Zyld(ﬂemmtjamldbylpropylamlno)berkl)zenesulfonllcfamd 2- (cycI%propanecarbonyI-
aéé Gitstep %f@%é“%' oLt no) benzot hi azol -6yl ester
)ﬁ[@%wlﬁhé%%fye hylam no%gl?é Fgaoﬁﬁﬁg%%/zenes rglﬁlo

adenzothiazqkbpdastera- yl - acet yl ami no) benzot hi azol - 6-yl
est er h drochl ori de;

4 4 Z-hyAiPsYp-metnTpPREye benreneupsicatil LoityelopiRane-

2-chrbdnyihind)¥endothiazol-6-yl ester;
4-(2-diisopropylaminoethylamino)benzenesulfonic acid 2-(cyclopropane-
carbonylamino)benzothiazol-6-yl ester,;

4-[4-(4-pyrid-3-ylimidazol-1-yl)butylamino]benzenesulfonic acid 2-(cyclo-
propanecarbonylamino)benzothiazol-6-yl ester;
4-(2-isopropylaminoethylamino)benzenesulfonic acid 2-(2-piperid-4-ylacetyl-
amino)benzothiazol-6-yl ester hydrochloride;
4-(3-imidazol-1-ylpropylamino)benzenesulfonic acid 2-(2-piperid-4-ylacetyl-
amino)benzothiazol-6-yl ester hydrochloride;

4-(2-ethylaminoethylamino)benzenesulfonic acid 2-(2-piperid-4-ylacetyl-
amino)benzothiazol-6-yl ester hydrochloride;
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acetyl am no) benzot hi azol - 6-yl ester hydrochloride; 5

4- (2-i sopropyl am noet hyl am no) benzenesul foni ¢ acid

2- (8- am nooct anoyl - am no) benzot hi azol -6-yl ester
hydr ochl ori de;

4- (3-im dazol - 1-yi propyl am no) benzenesul foni ¢ aci d

2-W8 H05/M9TI8T anoyl - am no) benzot hi azol - 6-yl eBCEHFR2005/000761
hydr ochl ori de; 7

4 (2- et hyl am noet hyl am no) benzenesul foni c aci d

4 s oot oot
aciaet awqhﬁﬂ@ @@95@6’)'/?5@?’1’1‘6)’ mﬂfﬂﬂ azol -6-yl ester

h hi
A BrRinss et pRpPHIEIpP AR BRI 262512 BIPgER AV
2-4ddtyamibearatiiazokéiyhepiee hydidvhivriade; 6- yl  ester
hydrochlorlde 15
4 -4-2-isoppomygrhanvetiodamin cgbemzgriesofenieaid 2+{8eaminddctanoyl-
2 4By hiidihidzdle. PEABI AtbefohgbPenzot i azol -6y

och
L A o BESNEAEALAA Pty

4-
eﬁr@moﬂg&nz@&miaéq Tngl ester hydrochlorlde

A SRS A SB B AL iedhpianogpmivey
edetizothiazal@allastere;

[2 (2-hydr oxyet hyl am no) et hyl am no] benzenesul f oni c
-{2-@2-tigdnoixpethiyiming)ethylamino]benzenesulfonic acid 2-(8-amino-

r?c{})(ériﬂa @Béﬁﬂﬁlg%ll' ést@r }ﬁgdx%gh%’ndﬁydr ochl ori de;

nobenzenesu onlc

4-
ach
Io
ﬁ{jrog lo“ﬁbﬁfe‘t’lﬁ 4%%@3?8 m %ﬁgsél#?eﬁ#zéﬁilbfzgg%éwﬁﬂanoyl-
Zya(rgmﬁ 'ﬁz‘éT%ylﬁﬁt%hW%/fﬁFah 'a%ﬂzo t hi azol - 6- vyl

d hl b tyl b L f onj
L e e S S R RS
hxﬁopnhbzl@mﬂe)bdnlzotbnﬂmh-@-ﬂﬁstérfhydroclﬂondb

2-[ (pi peri di ne-4-carbonyl ) an no] benzot hi azol - 6-yl 30
eHA-63- ;m:dentplaumpmpylan’ﬂno)bénmrmﬂfomc anid 2-(3vwiperid-4-

2 2-sul fonic
3%36@%@%' égr%a‘ﬁ?pr%é ony?'gw ?ﬁlgﬁggi hi azol - 6-yI
I J -
t 3 (62 ﬁtrﬁﬁmm%ﬁ]%@gﬂ)ﬁérﬁﬂéﬁ%%&% a&idPSi(Skpiperid-4-ylpropionyl
2 5("@”‘9 eﬁl?é’@@@%‘? eﬁﬁ'rﬁ%tﬁ'ém%h’&ﬁ'g?» 6-yl ester;
4-[2-(2-hydroxyethylamino)ethylamino}benzenesulfonic acid 2-(3-piperid-4-yl-
propionylamino)benzothiazol-6-yl ester hydrochloride;

I\J

I\J

4-isobutylaminobenzenesulfonic acid 2-(2-piperid-4-ylacetylamino)benzo-
thiazol-6-yl ester hydrochloride,;

4-isobutylaminobenzenesulfonic acid 2-(3-piperid-4-ylpropionylamino)benzo-
thiazol-6-yl ester hydrochloride;

4-isobutylaminobenzenesulfonic acid 2-(8-aminooctanoylamino)benzothiazol-
6-yl ester hydrochloride;

thiophene-2-sulfonic acid 2-[(piperidine-4-carbonyl)amino]benzothiazol-6-yl
ester; compound with trifluoroacetic acid;
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t hi ophene-2-sul fonic acid

2- (2-nmet hyl am noacet yl am no) benzot hi azol -6-yl 5

ester; conmpound with trifluoroacetic acid;

t hi ophene- 2-sul fonic acid

2- ( 3- am nopr opi onyl am no) benzot hi azol - 6-yl ester;
conpagosiosw7sth trifl uoroacetic acid; PCT/FR2005/000761
t hi ophene- 2-sul foni c acid 8

2- (8- am nooct anoyl am no) benzot hi azol - 6-yl ester;

fﬁﬁ%&ﬁgﬁ% §thcfr§é E&H%g’o@gﬁ‘)@nﬁ @9I'pﬁjoplﬁ'nqylamlno)benzothlazol 8-yl

2-gsterg cemppuadiwibplrilppmagetierash benzot hi azol - 6- I

h fl
? ﬁﬁ@bhgng%&ﬁ&%%“g&g 2;{2‘ amlfr?c;aocae(t:ﬁatarln?noagenzothlazol 6-yl ester;

7R e s A e R Lo M e e
Zéstazeblrr@blmdavithlﬁﬂoardmeﬁb haidl; no] benzot hi azol - 6-yl

ester;
4 thi@pﬁene@ssmmniaacnd & (hgmimipropivayiaeties)benaothiazat-Beyl ester;

enzot hi azol - 6-yl ester;
4%?"@ sopropy am hoet w(gm no) benzenesul foni c acid

213|6Eh§ﬂé@§t)4fdn% acid % g -aminoactangylamino)benzothiazol- 6-yl ester;
pent enzot hi azol’-6-yl "ester; 20

nec am no
4°P§3Rﬂq'®o‘ﬁd \E/f USRS 'Ph"&ﬂ' m no) benzeﬂesul fonic acid

I d-4- Z |
< hgpReRsE St ac e R i BaRuabElrethiazol-6-v

acssbbr?eambyhdmmmmamacem acidl - 6-yl ester;
4{ 2-di i sopr opyl am noet hyl am no) benzenesul fonic acid
21I(li@pheneré‘x§4dé@uq/acld%(wmmmmrmmhm@)mnmmeml -yl
egs?erd' i sopr opyl am noet hyl am no) benzenesul fonic acid
cycl opent ane- car bonyl ani no) benzot hi azol - 6- vyl

d||sopropylammoethylamlno)benzenesulfomc acid 2-[(azetidine-3-
) benzenesul foni ¢ aci d

(0]
S RORES BRI P aZoH Ay BatTol by aoal 6eyl oSt et

| d 5/097/87 PCT/ ER2005/
y4(£2° B R AT R P RsMIO e R AdframinBpgianoyt-
ﬁagﬁinamambgmmyl-em no) benzot hi azol - 6-yl ester
ydrochl ori de;

4.4 2-disopropylaminastiyl ayinojbecienesulosicadid Aif£1-aminocyclo-
t hi azol -6-yl ester
£ DRI RBNRAANRRAA SRRkt Zo 8l 2R
4-(2-diisopropylaminoethylamino)benzenesulfonic acid 2-(2-piperid-4-yl-
acetylamino)benzothiazol-6-yl ester;

42-diisopropylaminoethylamino)benzenesulfonic acid 2-acetylaminobenzo-
thiazol-6-yl ester;

4{2-diisopropylaminoethylamino)benzenesulfonic acid 2-(2-methoxyacetyl-
amino)benzothiazol-6-yl ester;

4-(2-diisopropylaminoethyiamino)benzenesulfonic acid 2-(cyclopentane-
carbonylamino)benzothiazol-6-yl ester;

4-(2-diisopropylaminoethylamino)benzenesulfonic acid 2-(6-aminochexanoyl-
amino)benzothiazol-6-yl ester hydrochloride;
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5 4-(2-diisopropyl am noet hyl am no) benzenesul fonic acid

2-1sobutyryl am no- benzot hi azol -6-yl ester

hydr ochl ori de;

4- (2-dii sopropyl am noet hyl am no) benzenesul foni c acid

2- propi onyl am no- benzot hi azol - 6-yl ester

hyWOROR$/09778@ ; PCT/FR2005/000761

4- (2- hvdr oxy- 2- net hvl propvl am %0) benzenesul foni ¢ acid

2- propi onyl am no- 10 benzot hi azol - 6-yl ester;

4-4 & iidopromaamirtEtRdaining )b eh fendifaaitessid PATi ammoheptanoyl-

2 cycl.obut ane- robonyl noy) benzot hi azol - 6-yl ester
ﬁﬂ@%£¥ﬁ§§é%@@%¥8ﬁ@%§ﬁfon|c aci d

‘{(-é g&'@dpy?arﬁm%emy?é)rh%r&)ftjaé?}@erﬁ%gﬂﬁ%ew C%I%brc?pan'e%arbonyl-

4 a(rﬁmdbb&raplmpmlfﬁwlrﬁﬁehlvwi‘nchlo)‘ldehzenesul fonic aC| d
2 (3 pvridin-3-vl- propion %l am no) benzot hi azol - 6-yl
“@-dispprepyaminasthylamino) enzenesulfonic acid 2- |sobutyrylam|no-

4%&5§f%-62%|r&ttgvﬁﬁrg@mbﬁgéno) benzenesul foni ¢ aci d

2-(3-pvridin yl - propi onyl am no) benzot hi azol - 6- vl

est-@-di A@inaighyldmido)bebiterksiIfonic acid 2-propionylamino-
6-tetr mat I peridin-4- aﬁﬁ no) benzenesul foni c acid
2 B J no) benzot hi azol - 6-yl

Z-Hﬂzplﬂmghﬁw;- pr opi onyl am no) benzot hi azol - 6-yl
ester hydrochl ori de;

4 4 E-diisopsomdavinasttndaming) RenzRnassiforicasid 2dRyelobuiage-

2-daidb o Qbrérﬁmd)l@enMﬁ@QbhﬁfyZQ‘steﬁhyhrdtﬁtdﬂdehydr ochl ori de;
25 4-(2-1sopropyl am noet hyl am no) benzenesul foni ¢ aci d

2-dfiorobé arenesulfbriczaid R 3avridlinB-yéstopignytaminoirehanthigzol-6-

trjt roacetic acid,
32ngégopropyl anmi noet hyl am no) benzenesul fonic acid
25 béﬁi&ne@u}fbn%%cﬁ'ﬂiz 8

41;('[89nbﬁglﬁmmjb%ﬁtmwds@m_ﬁ@mHGMé :oni ¢ aci d
2-propi onyl am no- benzot hi azol - 6-yl ester; conpound

W4t {1 mwuz merenmimrn@thammﬁnd|n-4—ytam|no)benzenesuIfomc acid

_(g-hvdroxv-Z-methvlpropvlammo)benzenesulfonlc acid 2-(3-piperidin-4-yl-
propionylamino)benzothiazol-6-yl ester hydrochloride;

4-(2-diisopropylaminoethylamino)benzenesulfonic acid 2-butyrylamino-
benzothiazol-6-yl ester hydrochloride;

4-(2-isopropylaminoethylamino)benzenesulfonic acid 2-butyrylamino-
benzothiazol-8-yl ester: compound with trifltuoroacetic acid;

4-(2-isopropylaminoethylamino)benzenesulfonic acid 2-isobutyrylamino-
benzothiazol-6-yl ester; compound with trifluoroacetic acid;

4-(2-hydroxy-2-methylpropylamino)benzenesulfonic acid
2-butyrylaminobenzothiazo!-6-yl ester hydrochloride;
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5 4-(2-isopropyl am noet hyl am no) benzenesul fonic acid
2-acetyl am nobenzo- thiazol-6-vl ester hydrochl oride;

4- (2-i sopropyl am noet hyl am no) benzenesul fonic acid

2- (2-met hoxyacetyl - am no) benzot hi azol - 6-yl ester;

4-(2-1s0 | am noet hyl am no) benzenesul f oni c_aci d

2 W@/ﬂ“é}égwgine- 10 carbonyl ani no) benzot hi azo PCEER2005/000761
ester; 4-(2-isopropylam noet hkﬂ am no) benzenesul foni c

acid 2- (cycl obut anecar bonyl - am no) benzot hi azol - 6-yl

es4-(- tso@ﬁtmrhmoetmhami‘nd‘)lbememsatfomcmdig ptelmenhhamm-

H1 m dazol & fonic

2_

2_ isoprb 1é’r¥Hog-:'t 1£m otltj‘é ?‘E‘a‘%ﬁffgmé%lcfd’@'a% rﬂinobenzo-

edhiazol-6-yl ester;

a . H = K ’u S L Y = A= = i
e&h%fzol-%&e@ferﬂglrdummﬁt@es for preparing the
conpounds according to the invention 20 may be

r ep(Bizeptaryiannetiiaainoybémzanesuffonit @ichd-(Feneiboxyacetyl-

Tm%%aglé [ S3Lp (1) for which R = al kyl,

teroaryl, may be prepared

i g RS R

anrbpw?rzun pzothiazpl-6-v estRrs \ o H H-<\ N (4) CO
4-(>§-|sopropylam|noethylammo)benzenesulfon|c acid 2-(cyclobutanecarbonyl-
amino)benzothiazol-6-y! ester; compound with trifluoroacetic acid,;

1-methyl-1H-imidazole-4-sulfonic acid 2-(cyclopropanecarbonylamino)benzo-
thiazol-6-yl ester,;
5-pyridin-2-ylthiophene-2-sulfonic acid 2-(cyclopropanecarbonylamino)benzo-
thiazol-6-yl ester,;

4-(2-methyl-2-phosphonooxypropylamino)benzenesulfonic acid 2-
(cyclopropanecarbonylamino)benzothiazol-6-yl ester.

One of the processes for preparing the compounds according to the invention
may be represented schematically in the following manner:

1. The compounds of formula (I) for which R =alkyl, cycloalkyl, aryl, or
heteroaryl, may be prepared according to the synthetic scheme 1.




O(5 SOXA \ RAH I ,SA NOO (6) if XAr = Rl
R2RNH*&F (7) RL NR2 R4 S\ 0 H<\ NO O (8) The
compounds of the present invention nmay be readily
prepared from 5 5-nethoxybenzot hi azol -2-yl am ne
(comrercial conpound). In a first step, the starting
newer 10a5/098denet hoxyl ated in aci di ¢ nedi um PCT/FR2005/000761
preferably in an acetic acid/adqueous hydrobrom c acid
m xture. WD 2005/097787 PCT/ FR2005/ 000761 12 In a
second step, the 5-hydroxyheipraiki fzol - 2-yl am des (4)
are obtained by reaction g@rwwﬁ—’p

5- hydr oxybenzot hi azol - 2-yl ami ne (2) and an acid of

fo mul (3 R.as defined in the ener rm_tb\a(l))
\B_% ssemce of a coupling agenh/ ATW or

HBT 5 base such as diisopro apl ne 5 or

trleth anmifie, in a suitable sol vefit A[?lmngthe

sol vents that may be used, nention may be(@made of

di met hyl f ormam de and di chl or onet hane. The

tenperature of choice for performng this %'on IS
bet ween room tenperature and reflux point. r
third step, the sulfono esters of fornula (6) @ e

obt ai ned by reaction between the

5- hydr oxybenzot hi azol - 2-yl am des R(#Z ang.a s @n¥I
chloride of fornula (5) (X and Ar efi' he
general formula (1)), in an inert sdivey #Cet one,
THF, dichloromethane or toluene), in the prgsence of a

base such

C'\S/x\

4 \\O
(5)

X—Ar

0
R—< S 0./
/,S\\
N A oo
N
(6}

if XAr = 34—

R1R2NH
™) R1

\
N—R2

O i
H \N O 0
(8)

The compounds of the present invention may be readily prepared from
5-methoxybenzothiazol-2-ylamine (commercial compound).

In a first step, the starting material is demethoxylated in acidic medium,
preferably in an acetic acid/aqueous hydrobromic acid mixture.
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as triethylamne or pyridine. 15 In the case where XAr
corresponds to 4-fluorophenyl, the nucleophilic
substitution of Fwith the amnes of formula (7) (RL

R2 as defined in the general fornula (1)) to give the
derivatives of fornula (8) is perfornmed in an aprotic
SOoNO2905/89%7R7 as N- et hyl pyrrol i done or PCT/FR2005/000761
di met hyl formam de, at a 20 tenperature ranging from 90

to 130C, in a seal ed tube or by mcrowave. 2. The

ol ﬂ@&%’%wydg%te?h%@%e '5@4‘%%9?&3 Qio-&lamaég 5bare obtained by

et eroc
preg dianbetwesndh- Ay Mybﬁ@z@pﬁm yiargieg azd apcacid of formula

2QQ}5/ R %Efu'?éa' /u'?ﬁﬁ@ r{é%Wﬁ)lmui]eﬁ(l e %ré‘ée‘hc:ﬁr ofQr coupling

Saéeﬂgﬁ?l-'_l‘:h R\ H}'\FUM E%lll-lkﬁ”@\c’f/a 52 %)S“Rb > ﬁl%})m?ﬁ% ylamine
Rigrafikthiy@mine Onsa suitd¥ie debrert) Amldmyg thelAgivents thab aNbe used,

c Dhgisi oy 56, dhad e 3 AeaEiAm R, %08 Henififpethane. The

prterpslaeeaiuwa oofi choinet Hory perfewningaibis- 2egttion ne between room
( 51n afirst step, the starting
mqa%g]] |s’§§) EF%/I ated in acidic medium

In a third step, the sulfono esters of formula (6) are obtained by reaction
between the 5-hydroxybenzothiazol-2-ylamides (4) and a sulfonyl chloride of
formula (5) (X and Ar as defined in the general formula (1)), in an inert solvent
(acetone, THF, dichloromethane or toluene), in the presence of a base such
as triethylamine or pyridine.

in the case where XAr corresponds to 4-fluorophenyl, the nucleophilic
substitution of F with the amines of formula (7) (R1R2 as defined in the
general formula (1)) to give the derivatives of formula (8) is performed in an
aprotic solvent such as N-methylpyrrolidone or dimethylformamide, at a
temperature ranging from 90 to 130°C, in a sealed tube or by microwave.

2. The compounds of the present invention for which R = alkoxy, cycloalkoxy
or heterocycloalkoxy may be prepared according to the synthetic scheme 2.
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15

preferably in an acetic acid/aqueous hydrobrom c acid

m xture. In a second step, the sulfono esters of

formula (4) are obtained by reaction 10 between

5- hydr oxybenzot hi azol - 2-yl am ne (2) and a sul f onyl

chloride of formula (3) (X and Ar as defined in the

oM 20D5/0%7R8U1 a (1)) in an inert solvent (acRE€DER2005/000761
THE, dichl oronmet hane or toluerl8), in the presence of a
base such as triethylamne or pyridine. 15 In the

case where XAr correspondsgbyegEluor ophenyl, the

nucl eophilic subst i t utionof Fwth the am nes of

formula (6) Rl R2 d;gaflned in the raI

(1)) to glveNme atTves of fornula?‘(9

performed ip’a i c solvent such as

N- et hyl pyrrol | done or di net hyl formam de, at a

tenperature ranging from90 to 130C, in a seal ed t ube

or by mcrowave. 20 WO 2005/097787 PCT/ FR2005/ 0061 x

14 The carbamates (8) are obtained by reaction b tmﬁenﬁw (3)
the am nes of fornulae (4) and (7) and a

chl oroformate of fornmula (5) (R3 as defined in the X—Ar

general fornula (I ) in the presence of ans iO~g’
base such as pyridiffe, trietby@p-ne ortN ﬁy oo
di i sopropyl et hyl am p&TRdr a min ase sucH
pot assi um 5 car bgnhage, |Mi/ebsol vent . Arrtéhg
the solvents that_ngy be us&iR2NHhention may be e of
LA A,
s
f

, <~ dichl oromet hane and di oxane. Th 3\
4ohoi ce fWg this reactipn P
064and the reflux pan The npounds o x
t he preseng)invention fomwhﬂ]q = al Ig@-l—%@ O. ~g’
cycl oal kyl ani no or het er ocyRl oﬁm‘sﬁo nay beN-p1<\e 0//\\0

according to the synthetic schene 3. SCHEVE 8§
X-Ar -/\/ SSRZEHN/ OO (8 H (8)

—Ar

The compounds of the present invention may be readily prepared from
5-methoxybenzothiazol-2-ylamine (commercial compound).

In a first step, the starting material is demethoxylated in acidic medium,
preferably in an acetic acid/aqueous hydrobromic acid mixture.

In a second step, the sulfono esters of formula (4) are obtained by reaction
between 5-hydroxybenzothiazol-2-ylamine (2) and a sulfonyl chloride of
formula (3) (X and Ar as defined in the general formula (1)} in an inert solvent
(acetone, THF, dichloromethane or toluene), in the presence of a base such
as triethylamine or pyridine.

In the case where XAr corresponds to 4-fluorophenyl, the nucleophilic
substitution of F with the amines of formula (6) (R1R2 as defined in the
general formula (1)) to give the derivatives of formula (7) is performed in an
aprotic solvent such as N-methylpyrrolidone or dimethylformamide, at a
temperature ranging from 90 to 130°C, in a sealed tube or by microwave.
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RAI~-N-R5 (9) R4\ N~f\ OS O XA SREHN/ OO

(10) 15 The ureas of fornmula (10) may be obtai ned by
reacti on between the carbamates of fornmula (8) (R3 =

Me, preferably) and an anmine of fornula (9) (R4 and

R5 as defined in the general formula (1)), in an
apvor2005/09178ent such as N et hyl pyrrol i done RET/FR2005/000761
di met hyl f ormam de, at a tenperldgture ranging from 90C

to 130C in a sealed tube or by mcrowave. 20 WO

20fd OSbaRatE: 8)F§3Qﬂ§é19891)@1reaéﬁoﬂ' Bétv(?éé?‘l)@lérﬁiﬁmes of formulae

C8Y apg {7yt cblopRiptnEth af Iy (R ks csfmed o dpe genera

trf@nhulant(l)) rrmi\ ethwrmesah@éluf adn G@@eRy shddeatsuehe as pyridine,
nSI tjve to

I.tors and. hi bi.t
TR S TN S
ccnqulbmaéy imia Isuithkleasdlveht. t Amongxthep selyentsathdtomaywpe used,
s e
| nveﬁfl U %@9{3@% oﬁ%ﬂ?hggfﬁe‘ﬁ.ﬂgﬁaglcm&éh@%ér’% and dioxane. The
ddsmperatore ohohpiss! fqroWﬁrﬁqmlm thlser@@paem is b@t‘ga@,n 0°C and the
arFEpy Boinki Nni gan SSQ7000 machi ne). The el ectrospray
(ES') spectra were acquired using a PlatformlI

h 15 LG I LC
ek G5 RRUSTAR) OF o3 eraRS! B nBGBa" vioF BB Jf Feajlvtamin,
orcysloslkytamings ok Geterstycloamtiho nmay26el prdpened cacooréiRg to the

1 The abundance of the products was

Jsgg HEZ]%@CESWE gn HP GL315A di ode array detector over
a 200-600 nm wavel ength range and a Sedex 65
light-scattering detector. S%I\WE%G spectra were
acqui red over a range fro 00. The data were
anal yzed using the M cpomass MassLynx software. The
separati on was perf j?g on a 25 Hypgrsﬁ( BPS C18

col um, 3pm(50x vvls a linear

gr adi ent O 0
(8)
H
No 9
R4~ "R5 ®)
R4 O
\ _{ (o) /x"'AI'
s
<&
0
(10)
The ureas of formula (10) may be obtained by reaction between the

carbamates of formula (8) (R3 = Me, preferably) and an amine of formula (9)
(R4 and R5 as defined in the general formula (1)), in an aprotic solvent such
as N-methylpyrrolidone or dimethylformamide, at a temperature ranging from
80°C to 130°C in a sealed tube or by microwave.
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of from5%to 90% of acetonitrile containing 0.05%

(v/v) of trifluoroacetic acid (TFA) in water

containing 0.05% (v/v) TFA over 3.5 minutes at a flow

rate of 1 ml/mnute. The total analysis tineg,

including the colum re-equilibration period, is 7

M WOt 2085/08081L.C/ M5 anal ysi s nmethod (et hod A2)POR&ER2005/000761
LC/ M5 anal yses were perforned1én a M cromass Pl atform
nodel nmachi ne. The abundance of the products was

”Eﬁ%JESﬁgﬁﬁhBQ RBordivg *ﬂE’ tﬁ@?rﬁw'{b‘?ﬁt%hoﬁ%g%é %ed9h HilRan therapy

over nm wavel engt ranrgce an

SSH DT AT RROD Be (RRoPoel caRcas eaimI, more particularly of
| iqificerCitbt Bfd SengipieeRt Alirord26nRibiSrsSHRE CHR2 Wetibitors.
acquired over a range from50 to 1500. The data were
anal yzed using the Mcromass MassLynx software. The
se'l'riw ptesent wafenﬂ:enfmﬂ bl describedXimere a:lonﬁalétebfwv(tﬁdhemd of the

ut i e
e, Rt ol OhiEn shouR P CBE kel % TfiRo tne

( vn¥gntien. formc acid, over 9 mnutes at a flowrate
of 0.7 m/mnute. The total analysis time, including
t he colunnre- equi l i bration perio 9. m nut
PridieaP4tli sRectrey w%% @Pﬂw%%fhyoﬁe?crfet'%& gynical ignEsfion (reactant

ProR@t abrfmasiacFipmigan S8QTV00 Ghadhines). ng a Waters
Fr actionLynx system conposed of a Waters nodel 600
gradi ent punp, a Waters nodel 515 regeneration puRrAp
a Thet elestresprgy {ESKpspapira weteuacquireounsing a Ratfers Il (Micromass)
nq.ﬁgéhl 400 autoinjector, two Rheodyne LabPro nodel

Ves “a Waters 15 model 996 di ode array detector, a
Wat ers nodel ZMD nass spectroneter and a G| son nodel
20 Mpahhg8iscol | ector. The system was controlled by
the VAaters FractionLynx software. The separati on was
perforrred alternately on two Waters Symmetry col ums
MSsanp : QBAdY reference 186000210),
one col um undergm ng regeneratl on W|th a 95/5 (v/v)

| G S e BB s SR T2 08 machine
pemked ntongars épRr 41 0@ nmathimec oThmnabuMamel wf etheu products was
Eﬁ%‘iﬁ%ﬁ@ﬁw 6,?1‘31;%/2 oYl GERLAY &dr' § 200-800 nm
wavelength range and a Sedex 65 light-scattering detector. The mass spectra
were acquired over a range from 180 to 800. The data were analyzed using
the Micromass MassLynx software. The separation was performed on a
Hypersil BDS C18 column, 3 um (50 x 4.6 mm), eluting with a linear gradient
of from 5% to 90% of acetonitrile containing 0.05% (v/v) of trifluoroacetic acid
(TFA) in water containing 0.05% (v/v) TFA over 3.5 minutes at a flow rate of
1 ml/minute. The total analysis time, including the column re-equilibration
period, is 7 minutes.

LC/MS analysis method (method A2)

The LC/MS analyses were performed on a Micromass Platform model
machine. The abundance of the products was measured using an
HP G1315A diode array detector over a 200-400 nm wavelength range and a
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35

trifluoroacetic acid in water containing 0.07% (v/v)
trifluoroacetic acid, at a flowrate of 10 m/ m nute.
At the separation colum outlet, one-thousandth of 25
the effluent is separated by an LC Packi ng Accurat e,
diluted with nethyl alcohol, at a flowrate of 0.5

m Wizl 2005/09778nd sent to the detectors, in a pPOPER20G§I000761
of 75%to the diode array detaetor and the remaining
25%to the nmss spectroneter. The rest of the

ef‘f"%dée??%(’%ﬁ &Qﬁ)@ ed ?f%rstﬁeg@%sgr%‘eﬂrg%ere acqm‘j]ed over a
me@Bgef freme 58x go.ctalh. 36her dalacwene sanalyZask afintb e Wicromass

2%1\/1%%@. &%‘dﬂv@?bymﬁe%éf et wEQ%eFFBhﬁéH'cfH an D@&MEI 28 um (50

,UCt S, r e u
A L P hs A T oAt G Tom 5%t 10, 95% of
Ofaddttﬂ'llt:rﬂ@duwatmtémgmsl% S(VIWGI‘ fetetieelcirt] over 9 minutes at a

espo o7
ol ERR SRR iyl T elel AN ety b Uty cotumn re-
reeqlulltba'atlwmlaarlm i traimees.on corresponding to 35
[ MI2H] ++ was det ected, the val ue corresponding to half
the cal cul at ed V\D 2005/ 097787 PCT/ FR2005/ 000761 17
epara ) ti efhod Bipl i ed to the
Fr acti onLynx softvvare Under these condi ti ons,

I I h ' | of
TS Bipditin Suafe ulrgrchy LR Biog s WVaRFs Srdionipx system
prooshmdsednef ea GNlatelestmddeln 600agmdi|@1tapsmpu e $Vaitlrs enodel 515
S
C3ohEce an oS VOl il B 04 gllon, B "2 Waters
arraOdeleZﬁB@dmﬁomJemrsetyvq/\ar@odiynerlnahFé’@ modﬁaén@’wesg a Waters
Purlé bg%%ﬁéc@é afﬁégpeﬁét@%fo?gaWatérgempae YRIB ?na§sospectrometer

I catlon rormtog[ . e crud

e &l Sé’lnemBG?l 204 fragijon caligctop hThﬁrﬁY%ﬁ%‘ﬂﬁ§ C@ﬁtrolled by the
SIWB@S Wra@t@jﬁLy@\kescﬁM’é?e 1%he Tcparatihewas pedfoiiPied alternately on

P 0 Waderso SvRimeine colue. dhay rs diM o 858 YRR Glfio reference
uri@&0002d0); ednpr ecduma amdargaib@r yegeregration owith1a TB8/5  (viv)

PRl o e ARl dortinRRE PPy M inbiack it e, aphte the

b@tlaemsmluen‘eWaasperformm@gsepaEatlonnﬂ'élet taumnsnverenekited eising a
14inBaPRAERERCBE Hon? 5B BRAZH BEA8ArIE- Antaiffhg 0 7% (viv) of
trifluoroacetic acid in water containing 0.07% (v/v) trifluoroacetic acid, at a
flow rate of 10 mi/minute. At the separation column outlet, one-thousandth of
the effluent is separated by an LC Packing Accurate, diluted with methyl
alcohol, at a flow rate of 0.5 ml/minute, and sent to the detectors, in a
proportion of 75% to the diode array detector and the remaining 25% fo the
mass spectrometer. The rest of the effluent (999/1000) is sent to the fraction
collector, where the flow is discarded as long as the mass of the expected
product has not been detected by the FractionLynx software. The molecular
formulae of the expected products are supplied to the FractionLynx software,
which initiates the collection of the product when the mass signal detected
corresponds to the ion [M+H]" and/or to [M+Na]". In certain cases, depending
on the analytical LC/MS results, when an intense ion corresponding to
[M+2H]™ was detected, the value corresponding to half the calculated
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H2N--(\ N A solution of 2-am no-6-ethoxybenzot hi azol e

(5 9, 25.74 mmol ) and of 48% hydrobromc acid in

water (130 m, 1.141 nol) in 65 m of acetic acid is

25 distributed in ten 20 m mcrowave tubes, and then
heated at 150C by m crowave for 200 seconds. The

r aWOt20051097987 um i s concentrated. The resi duePCEFR2605M000761
up in 200 mM of water, basified to pH 8 by addition of

75 m of saturated NaHCO3 sol ution and extracted with

, ed '
CRPpRaF IS, MRTNE A6 Sup BRI LU ERBMRRIsSRIAR. Under
c Shre epaditions, ocaliegiien és alsoginitiated awhynothe mass signal of the ion
2'[!@4'*9_ SRR Wa-ﬁﬂ]‘”’f i§ He¥cteBOVTHR rodt@‘té\/ﬁiérée&&l%ted in

, retention tine:
2(’9%)'9/5l H%?‘”é@ﬁ/ b@?jlé@td?fhlthelgowﬁ'ﬂ‘ér%@ gy@pgrated off, in a
PizvantiARS MOO or Genevac HT8 centrifuge evaporator and the product

6-h drox nzoth|
oTiRIE We NG wednE PRI alierpvapyeling off the
Odoents. {\ N C!' 5~ A solution of
pi peridi ne-1, 4-di carboxylic acid nono-tert-butyl ester
(276 ng, 1.203 mmol), of HATU (549 ny, 1.444 mmol)
and of diisopropylethylamne (187 ng, 1.44 mol) in 3

MpweficEidn b ﬂé’sh bh&ﬁnéﬁo F i a;l'ﬁllﬁﬂﬁ*ﬁéé &inlfdﬁéé ﬁeﬂesf)g?féed by flash
( SOOIy 96 SKAdY| ;é'%;@o‘?r%dg $ yhiinger Beredh bressure
aafleds bar, Thel mtmnpqzrdrnsspona‘img torztha@kpectedqn‘odmtl a? (;:o;nbined
o B BhRRAIEERR AR Grepdireon by BHRGRIL g

with ethyl acetate. The crude reaction product is

|0'Tfh'e‘c :ﬁ)?é’s QkHiBh qpl[iOB%t 9%&@3@6 hreehily Wit Me aid of the

hept a 111 to rrq
4ee<emmﬁ dhg efﬁ&wmvzﬁla'rl $hoy @anghrhguqanswred as limiting the

pimantighne- 1- carboxylic acid tert-butyl ester (white
solid). LCOM (nethod A2): [M+Hl + = 378.0, retention
time: 3.9 mnutes. Internediate 3. Preparation of
4{ritérmhdditite Or Breparaticrs of 2-anyihobenzuthizazolké-ak ol -

S OH
HN— :©/
N

A solution of 2-amino-6-ethoxybenzothiazole (& g, 25.74 mmol) and of 48%
hydrobromic acid in water (130 ml, 1.141 mol) in 65 ml of acetic acid is
distributed in ten 20 mi microwave tubes, and then heated at 150°C by
microwave for 200 seconds. The reaction medium is concentrated. The
residue is taken up in 200 ml of water, basified to pH 8 by addition of 75 ml of
saturated NaHCO; solution and extracted with ethyl acetate, washed with
saturated sodium chloride solution, dried over magnesium sulfate and
concentrated to dryness to give 3.4g of 2-aminobenzothiazol-6-0l (gray
powder).

LC/MS (method A1): [M+H]+=167.00, retention time: 1.07 min.
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2-yl car banoyl ] pi peri di ne-1-carboxylic acid tert-butyl

ester 20 F >> A solution of

4- (6- hydr oxybenzot hi azol - 2- yl car banoyl ) pi peri di ne-1-ca
rboxylic acid tert-butyl ester (internediate 2) (454

ng, 1.20 mol), of 4-fluoro- 25 benzenesul fonyl
chiver10d8092782 ny, 1.20 mmol ) and of tri et hyl aCHEFRZBEII000761
pl) in 10 m of acetone is stil8red at roomtenperature

for 1 hour. The triethylam ne hydrochloride is

P hiefriadiRé 2. P"ﬂé’pérﬁﬁoﬁ of Hr(GI d'r&q@(()ef\@@ﬂﬁéﬁﬁﬂe n@?@r&??&ﬂ@

@l%ﬂlneﬂrmpm&%ﬁ@?%&pge gi ve 400 ng of

4 fl uor obenzenesul foni ¢

2-[ (pi peridine-4- cartmnyl nagj- 30 benzoth| azol - 6-yl
ester (white solid hods GHH + =
535.9, retention t}g‘) 005/ 097787
PCT/ FR2005/ 000761 I nt er madl at N eparation of

4-f| uorobenzenesul fonic 2- [(plperldlne-4-

car bonyl ) am no] benzot hi azol -6-yl ester F O N )--5s(

S@ slutionsof\pipetding- h4sditanboaylicoaicid mono-tert-butyl ester (276 mg,
4, §?§ %%bIBOBfW?sﬁé'rﬁgw '4QW&1F+EJC})Z QEH' &Z&'iso%r%ﬂsﬁéfhtj’/lamme

B rae 1t deanmol) 0 royor CBIF g e Stafpro ftompRratores for 15
Mpinufegdi clrhar O@érhﬂﬂﬂ)eﬁﬁoﬁléﬂd 6.8l st(inltérﬁiboaételo 100200 mg,

t 1

LS8 BT, Gt a8 3 g FBEC o AL Shgie pogton. Tho
mreaction amadimtn isf swadeclerat roeut texhperemrleyforaﬁjuomso{pommd into a
gglelﬂ)?f) %8[#84’%%8 vVétPP Q(fﬂ\ﬂoﬁ%éeﬁgéecﬁ%% m[tbrbtﬁ@r%etate The
2qrw>e p@actmnrwoduetalsmgfeﬁm edlmenclyomaiograghy delpent: EtOAc/
435 ar(é’\"]'lﬁﬁ nd\?’é 401I5mb%1’v5 (@ﬂ?d?&ﬂ/b‘é%)zotr{lﬂﬂlﬂfylcarbamoyl)
piperidine- 1—carboxyhc ac:d tert-butyl ester %whlte solid).

LC/MS (method A2): [M+H]+ = 378.0, retention time: 3.9 minutes.

Intermediate 3: Preparation of 4-[6-(4-fluorobenzenesulfonyloxy)benzothiazol-
2-ylcarbamoyl]piperidine-1-carboxylic acid tert-butyl ester

A solution of 4-(6-hydroxybenzothiazol-2-ylcarbamoyl)piperidine-1-carboxylic
acid tert-butyl ester (intermediate 2) (454 mg, 1.20 mmol), of 4-fluoro-
benzenesulfonyl chloride (234 mg, 1.20 mmol) and of triethylamine (320 pi) in
10 mi of acetone is stirred at room temperature for 1 hour. The triethylamine
hydrochloride is filtered off and the filtrate is evaporated. The crude reaction
product is purified by column chromatography (eluent: EtOAc/heptane (7/3))
to give 400 mg of 4-flucrobenzenesulfonic 2-[(piperidine-4-carbonyl)amino]-
benzothiazol-6-yl ester (white solid).

LC/MS (method A2); [M+H]+ = 535.9, retention time: 4.9 minutes.
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Exanpl e 5: Preparation of

4- ( 2- hydr oxy- 2- et hyl propyl am no) benzene- sul fonic
acid 2-[(piperidine-4-carbonyl)am no] benzot hi azol - 6-yl
ester ON11~-0 Mapo N/ 20 A solution of

4-f | uor obenzenesul fonic

2-\WwOpiopso9dsene- 4- car bonyl ) am no] benzo- t hi azd@CBFRE2005/000761
ester (intermediate 4) (50 ny,190.114 mmol ) and of
4-(4-pyrid-3-yl- imdazol-1-yl)butylam ne (40.93 nyg,
0.459 mmol) in 0.5 mM of NWP is heated 25 at 130C by
m crowave for 5 mnutes., The crude reaction roduct |s
pubtermediated: Breparation ob4flaorabenzgsesulfanic gri{RipgIidig-4-
t%aﬂbdrﬁ/ .ﬁé]zbtehsswazéﬂ-mmste?rl g of

- (2- hydr oxy met hyl propyl am no) benzenesul f oni c

2 (cyclo- pr opanecar bonyl am no) benzot hi azol- 6-yl ester
(pal e yell ow solid). LCYgB (nethod A2) Mi-H] + =

505.2, retention {f ne 70, m VO
2005/ 097787 PCT/ FRR005/ 078 f?t\errredl ate 6:
Preparati on of cycl opropaneg yli @ acid

(6- hydr oxybenzo- thiazol-2-yl)am de O=~ S OH HEN :Cr
5 A solution of 2-am nobenzothi azol -6-0l (internediate
1)A (fth@tiony of 44-46-@nfllprobenyehesulfapdivxy firemasthiazol@syldarbamoyl]-

it ol |anl) teftbuiPis Sl AR, 8 F100 mo,
du(hiaa‘.hmmolo antaof ddA (0. %mj)o(m dichlaramethana ¢#Samb)| iasstirred at
e%blﬁ’lpt%ﬂ'n ré ré f@iag‘ﬂ%hl' erﬂ@geadtsén rﬁéd:hh‘?% é&la go‘Pé’c% to dryness

errpera hours wat er _ar
tﬁéweloesl%gtlsowkﬁedwanm B HETHMUT AMPGNoQf MaleEaNGTEsiized by

etaltawlmoalc%ft @q@omm %%W@éi@@%l&tm@hﬁd‘f@ﬂé@fbdwﬂh ethyl acetate to
sat ur e S ori ae L.l e
¥h86 H LA aerene s Palnedngr fiBonyharginolbenzo-

rebladuIGG-qbeaenedhltessoms)hed with ethyl acetate to give
8 I car | g 2- .0-

o e /R PREEE 2238 b e Y Mitfes
[I\/H-H] +=303. 18, 15 retentl on tinme =3.53 mn. A solution
OfExddni flé SRR S BYbA S BRDHVEER)-8-methylpropylamino)benzene-

sulfonic acid 2-[(piperidine-4-carbonyl)amino]benzothiazol-6-yl ester

NS
N\/:>_<N_<\ D/o\,sx\;@/

A solution of 4-fluorobenzenesulfonic 2-[(piperidine-4-carbonyl}amino]benzo-
thiazol-6-yl ester (intermediate 4) (50 mg, 0.114 mmol) and of 4-(4-pyrid-3-yl-
imidazol-1-yl)butylamine (40.93 mg, 0.459 mmol) in 0.5 ml of NMP is heated
at 130°C by microwave for 5 minutes. The crude reaction product is purified
by preparative LC/MS (basic medium (pH 9)) to give after freeze-drying
21mg of 4-(2-hydroxy-2-methylpropylamino)benzenesulfonic  2-(cyclo-
propanecarbonylamino)benzothiazol-6-yl ester (pale yellow solid).

LC/MS {method A2): [M+H]+ = 505.2, retention time: 2.70 minutes.
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(200 ng, 4.768 mol) in 50 m of nmethanol and 5 m of
water is added to this product. The reaction nmedi um

is refluxed with stirring for 1 hour. The reaction
mediumis concentrated, acidified to pH 1 with 2N
hydrochloric acid solution, diluted with 100 m of

waver 2085doEgyracted with ethyl acetate. The oPQBFR20E000761
phase is washed with water ancot hen with saturated

sodi um chl oride solution and evaporated to dryness to

gi id (6- -
( # riedi @brﬁ%ﬂ@ﬁ gg%ﬁ?gﬁﬁgééﬁﬁﬁg%!cﬁ?c&d {6-hydroxybenzo
(BBI%@Lg Jardde powder) . NMR 1 H NVR spectrum (400
MHz) - 6 in ppm- in DVBO-d68 from0.90 to 1.00

(unresol ved conpl ex, 4H)é) .98 (uUnrgsol ved conpl ex,

1H); 25 6.88 (dd, J = 875)an Hz, 1 H; 7.27 (d,

J =3.0Hz, 1 H; 7.54 (d, H Hz, 1 H); 9.51

(broad s, 1 H); 12.4 (broad s, 1 H). Exanple 7:

Preparati on of 4-fluorobenzenesul fonic acid

2-A cytltiopr ofp2-aeincbéementyibaoi-6+o) Hieterniddiate of )- @590 mes4 € mmol),

g%‘ﬂﬂg@@%ﬁ}@@'c ]j”}fidAHS%‘?%\Qr i%gg@%)oﬁw,N-diisopropylethylamine

cy(8l6omt,opddemmdiprandi HEIAI o4.1 g, 5.53 mmol) in 40 ml of dimethyl-
g %HM%?H&V‘?}?Q@W}WRﬂndz?d&&rrﬁgﬂé ﬂ?gﬁéﬁ” |P§é&%fﬂhae}ﬁ1 ﬁw@gtlc bar, is
( Bligreg, at reom tﬁ’i‘?ﬁﬁ§atﬂ?ﬁijrr1%hﬁyr3arﬂ59em of M‘tﬂﬂ are; gdded to the
mf@h%tldbrﬂ{nt‘éﬂluﬁ ﬂ'fe mbauRNe, ethbo@ecﬁwltﬂQetﬁyl a(%etate and the extracts
roun ask equippe neti.c
CP e WS sasfited Y00BRT Cohiskdd, ol BN Thisa 8% mdgnesium
proedfafe aad ecmimatrate:di tcs diyriessr ddheofdsidured obteined ii$ wasthed with
| SYPBEeaE o Tife T 838 HE 0P ARG MABRSEHEN SRS (cyclo-
-momeﬂ@ém@ﬂ@@mq)aﬁn@ta@qu 6-yl ester. LC/MS: [M+H]+=303.18,

2-reforGibAPtiMRARSCEYS bﬁ.n«yl ﬂmsﬁﬁﬁtmnb%ﬂzlﬁhﬁhhﬁz ébe ﬁﬁirf%ihydrate
(off-white of 66%

34200 mg. 4. 7&@9 Enrggﬁ in Mml]yqfdﬁgtéqqgol ﬁqlq 52@@ water is adc%é to this
[ MrodudOPRE readtion mé8kim &2¢fGRBEhTth ﬁirﬁp@gor( baser. The reactlon

PRl L G i AP T D Tl S el B8 Buton,
4dilutedl @2h( U000 ad adfvwdtercarpd extradield; with ethyl acetate. The organic
phase is washed with water and then with saturated sodium chloride solution
and evaporated to dryness to give 500 mg of cyclopropanecarboxylic acid
(6-hydroxybenzothiazol-2-yl)amide in a yield of 72% (beige-colored powder).

NMR: 1H NMR spectrum (400 MHz) — & in ppm - in DMSO-d6:

from 0.90 to 1.00 (unresolved complex, 4H); 1.98 (unresolved complex, 1H);
6.88 (dd, J = 8.5 and 3.0 Hz, 1H); 7.27 (d, J = 3.0 Hz, 1H); 7.54 (d, J = 8.5 Hz,
1H}; 9.51 (broad s, 1H); 12.4 (broad s, 1H).

Example 7: Preparation of 4-fluorobenzenesulfonic acid 2-(cyclopropane-
carbonylamino)benzothiazol-6-yl ester

F
o T
Of S 0%
N3
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7.04 (dd, J = 8.5 and 2.5 Hz, 1 H); 7.54 (unresol ved
conplex, 2H); 7.70 (d, 15 J =8.5 Hz, 1 H); 7.80 (d,

J =2.5Hz, 1 H,; 7.97 (unresol ved conpl ex, 2H);

12.75 (broad s, 1 H). Exanple 8. Preparation of

4-cycl opent yl am nobenzenesul foni ¢ 2-(cycl o-

preOaR0es89I8Nyl am no) benzot hi azol - 6-yl est er :PQDFB2A05/000761
NO N\ OA solution of 4-fl @drobenzenesul fonic

2- (cycl opr opanecar bonyl am no) benzo- thiazol -6-yl ester
(example 7) (50 ng, 127.4 pnol) and cycl opentyl am ne
25(51(err)| 0.51 mmlt))in_ 0.5 n of NWP is heated .
atA $ebitioByof RYsiaRraRNeADEC AR £6-hyAXYPaRRethiZel-2yamide
Df(m@etﬁiedlétemﬁf&ﬁ bwzommﬂ alt-ﬂwcﬂobgﬁiﬁe(sbﬁéhﬂ chlonde (1.5 g,

Wﬂgﬁ&lﬁ'@n)pgﬁlpﬁy%rg@ﬁ ﬁzg ﬁiis %|) Fgf acetone in a

2-100yreal m@lum}boﬂomletiofhael-amqucndednmha anagnéhqlbae,smlstlrred for
5‘34"'9(\35 cio% terehi; %ﬁﬁ? 'F @P&&Efx%% c?ﬂt%'_u:! sTIt%?’gcg waf and the
ofﬂltnateas reﬁrauermed 1The msrqb.ye mnvael)exbwztbrmatmm@and ethyl ether to

ql t

e LT MR ) Db pétgamno

bengpthiazgl-Gryl mtef(oﬁ-wmlw%eﬁa@héml@
ZM@S&HEDhﬂﬁ@I‘ﬁ M’%% t@mn (IZJC3H§, 2114 Q@Gl M= ¥80.PhF, m/z
e r + and
S o5 aé%‘?fﬂ%? &ag% )I . 1.019 mol)
i M H2NMR spedtidimi (800 dHtED- 6tm.‘p$>@13— WDMSQ-idﬁwave for 5
pre a‘rﬁs? Bﬁ@r ﬁ?%ﬁ;g%tﬁ%& ceﬂﬁuﬁ)é)?qf{ﬁ H{Hrégéﬁgd l%%ﬂ{'neolex 1H);
f éddj,r r—@5gm BHz, 1H); 7.54 {unresolved complex 2H); 7.70 (d,
4J(=38'5“I-9;azﬂ-1l Iz 86 QEORY+ 2 pE) bRz NGB Y hﬁﬁéﬁoﬁ/eboc?mplex 2H);

At a?”ﬁ?ﬁrub‘&%y'( oo sy s 2

Example 8: Preparation of 4-cyclopentylaminobenzenesulfonic 2-{cyclo-
propanecarbonylamino)benzothiazol-6-yl ester:

A solution of 4-fluorobenzenesulfonic 2-{cyclopropanecarbonylamino)benzo-
thiazol-6-yl ester (example 7} (50 mg, 127.4 pmol) and cyclopentylamine
(51 pl, 0.51 mmol) in 0.5 ml of NMP is heated at 150°C by microwave for
5 minutes. The crude reaction product is purified by preparative LC/MS (basic
medium (pH 9)) to give after freeze-drying 38 mg of 4-cyclopentylamino-
benzenesulfonic  2-(cyclopropanecarbonylamino)benzothiazol-6-yl  ester
(white solid).

LC/MS (method A2): [M+H]+ = 458.0, retention time: 4.39 minutes.

Example 9: Preparation of 4-(3-imidazol-1-ylpropylamino)benzenesulfonic
2-(cyclopropanecarbonylamino)benzothiazol-6-yl ester
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Exanpl e 10: Preparation of

4- met hyl am nobenzenesul foni ¢ 2- (cycl opr opane-

car bonyl am no) benzot hi azol -6-yl ester: 0O NN s 0, N/

O 0 15 N A solution of 4-fluorobenzenesul fonic

2- (cycl opr opanecar bonyl am no) benzo- thiazol -6-yl ester

( sxomob& 07871 25 ny, 63.71 pnol) and net hyl am MET/FRRBDOSD00761
MeOH, 200 (err)l) in 300 (errpP of NWP is heated at

150C by mcrowave for 20 3 m nutes. The crude reaction
product is purified by preparative LC M5 (basic

medium (pH 9)) to give after freeze-drying {,6,\7 ng of

4- et hyl am nobenzene- sul fonic

2- (cycl opr opanecar hpnyl ami no) be @1 |h'z/07\-/gYI est er

(bei ge-col ored i d)g B. (Agthod A2): [MtH + =

404.1, retention tinweq & gﬁ%ut es. 25 Exanple 11:
Preparation of N

4- (2- hydr oxy- 2- met hyl propyl am no) benzene- sul foni ¢

2- (cycl opr opanecar bonyl am no) benzot hi azol -6-yl ester:

WA 20b8i009aT74-flupherzeoesyiintc 2t (cyspporanecaronylamino)benzo-

gtﬂa%ll %\ IrSgis*tEH Qxathp I@l Zm 'ngb?ﬁ th‘fn%l? CGand 3 imidazol-1-yl-
CyaRpES U 4560 h0T8sBmanin 2t of NMERE. hertech et 50°C by

Ermlnmwéi:mlfof95 Mipwtes. ?Z‘h@n”atr?denré’aqﬂonofprb%bﬂ Sisr purified by

r ERepRalve S toas e AR T ) & QLS AEF ebefafintd B3 mg of

( Hal3- bﬂidamlmwlpmp)@amirtajbghwesﬂtfemiﬁreeze dryi ng 61

”@ gﬂrﬁlog nefarbo mino b nzothlaﬁ)l I ester M{hlte solid).

enesu oni c
2 Mﬁy

}0/ ropyl am no
E‘I'—“‘ am no) benzoth| azol - 6-yl ester

( @d@%ﬁglfg?g;%mg@ﬁbf 4?;%9%@3?2?%@%?@0%ﬁtﬁyﬂ:ﬁ)pfepane—
Plcgbt%gra@qrgw él?enzo hiazol -y est

4- (2-dii sopropyl am noet hyl am no) benzenesul f oni c
2- (cycl opr opanecar bony(l) am no) benzotbyN\G-yl ester O

I>_< S Oss
Ssers

A solution of 4-fluorobenzenesulfonic 2-(cyclopropanecarbonylamino)benzo-
thiazol-6-yl ester (example 7) (25 mg, 63.71 pmol) and methylamine (2N in
MeOH, 200 pl) in 300 gl of NMP is heated at 150°C by microwave for
3 minutes. The crude reaction product is purified by preparative LC/MS (basic
medium (pH 9)) to give after freeze-drying 6.7 mg of 4-methylaminobenzene-
sulfonic 2-(cyclopropanecarbonylamino)benzothiazol-6-yl ester (beige-colored
solid).

LC/MS (method A2). [M+H]+ = 404.1, retention time: 3.83 minutes.

Example 11: Preparation of 4-(2-hydroxy-2-methylpropylamino)benzene-
sulfonic 2-(cyclopropanecarbonylamino)benzothiazol-6-yl ester:
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a O 15 N A solution of 4-fluorobenzenesul fonic

2- (cycl opr opanecar bonyl am no) benzo- thiazol -6-yl ester
(exanmple 7) (100 ng, 255 pnol) and N, N-dii sopropyl -

et hane-1, 2-diamne (147 ng, 1.02 mol) in 2 m of NW

is heated at 110C 20 by m crowave for 10 m nutes. The
crwde2onsagtagpn product is purified by preparBCTHFR2005/000761
LC/ M5 (basic nedium (pH 9)) t@3give after

freeze-drying 66 ng of
4-(2-hydroxy-2-nethy|propylanino)benzenesulionlc
2-(cyc|opropanecarbony|- am no) ben ester

(bei ge-colored s I|d LC/I\/B(rreth
517.1, retention

Preparatlon of

4-[4-(4-pyri d- 3- yI|n1da§ - -yI)butyIan1no]
benzenesul foni c

o SR, 8P AR BRI LS BeRp s Rarbaiérnoibenzo-
N thiagolb-yN estenjexaimple of) #1G0 mg: ozf@wmw:mbm-amino-z -methyl-
2- o
éirsﬁpﬁ.@%fey?gg@arpg%mghnm tz)emﬂ%é Nh{pﬂzle héacﬁég_ 861%H0°C by
ylm'ﬁ'f%‘éﬁ fory 5 W%m rhse (arude 2 reggtion, MOM )isi ﬁurlfled by
ra‘tli(fe NM?M§ H&%ﬁﬂe ?@tdm ro@(jﬁﬁ& dive faﬂéﬁ‘?r@eﬁ@fd ng 61 mg of
pr‘Q Fidrors 2 et bR PR ORDRe rtiene 2oyt Geropahigparbony-
f remeine)mbnzotigaz G-yl siér (beige-colored solid).

2 R BB R, P TS RERORARE S Bl fress, o,

(beige-colored solid). 10 L M (msthod A2) [|\/H—|]+ =
>3l IéektZG'P*ré;S’é}ahbﬁ%f 43{2qu|stR:LHyPa?n R seriehésulfonic

Prepar ati on r oxybenzot hiraz car am ¢
adr &YC @F‘?P%’lﬁcﬁ"§ Q!BX%’F"”@ benzotihiagel6-y estZr

25 Exanpl e 13

A solution of 4-fluorobenzenesulfonic 2-(cyclopropanecarbonylamino)benzo-
thiazol-6-yl ester (example 7) (100 mg, 255 pmol) and N,N-diisopropyl-
ethane-1,2-diamine (147 mg, 1.02 mmol) in 2 ml of NMP is heated at 110°C
by microwave for 10 minutes. The crude reaction product is purified by
preparative LC/MS (basic medium (pH 9)) to give after freeze-drying 66 mg of
4-(2-hydroxy-2-methy|propylamino)benzenésulfonic 2-(cyclopropanecarhonyl-
amino)benzothiazol-6-yl ester (beige-colored solid).

LC/MS (method A2): [M+H]+ = 517.1, retention time: 2.93 minutes.

Example 13: Preparation of 4-[4-(4-pyrid-3-ylimidazol-1-yl)butylamino]-
benzenesulfonic 2-(cyclopropanecarbonylamino)benzothiazol-6-yl ester
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15 Ni HE A solution of 2-am nobenzot hi azol - 6- ol
(internmediate 1) (1.91 g, 11.49 mol), di-tert-butyl

di carbonate (7.52 g, 34.47 nmmol), triethylamne (4.9

m, 34.47 mmol) and 4-di net hyl am nopyri di ne (168 ng,

1.38 mmol) in 50 M of 20 dichloronethane, in a 100 m

r oMod0bs09708ed fl ask equi pped with a magnet i PCHER20058000761
stirred overnight at roomtenparature. The reaction
mediumis evaporated to dryness and the residue

obtained is vvashegl with dichl Ad et hyl

ether to givepd. 270 é)f ar goni cid 2-te Butoxy-

car bonyl am nobienz | 3 @»%(I ester tert-b | ester

in quantitative yi el CCVS: [ MtH] +: 311 /16%
retention time: 5.27 rri n. A solution of sodi
hydr oxi de (920 ng, 22.8 mmol) in 110 mM of nethanol is
added to this product. The reaction mediumis stirred

f ¥ selutionref 4d upmhﬁnaeeﬁgéfcuﬂ@r%(wyloprqmarttmrwiammt))benm-

afi‘ﬁha&@ml ﬁCé%F '(&@hnﬁoﬂ t “aﬁd H(4-pyrid-3-
L

THlimdgzaht oitiedanine U % ‘?9’ i o

r@wcmecqm microdave fom&hmteyu ﬂmsicmhbqneaammpmmds purified

b Brhengtve. 2GME Basie: Beflumy oY D give aftgr freeze-cying

( 136img- cof or d¢(2gyanexy)-2imethylpbogylamiha)berrzergsuibkis:  2-(cyclo-

| Rroeca iy iming e olfidz 25 gtbejoqoled SBid:
146¥MS: fmethod As: M4l = 5689), retestion imes 214 minutesa H
NVR spectrum (300 MHz) - d in ppm- in DMBO d6: 1.52

9H) ;. 6. dd, J.= 9.0 and 3.0 Hz, .1 co-24 (d, .
S?Me ngdi ,§ :éﬁ%PaP?tlfé‘ Of(@:hS{F&QXB@WPthi%O@%Y’K%f?ﬂﬁ“&‘aﬁc'd
uerbbatyt edteronpl ex, 1H); 11.5 (broad unresol ved
conplex, 1H). 15 Internedi ate 15: Preparation of

4-fl uorobenzenesul fonic acid 2-tert-butoxy-
car bonyl am nobenzot hi azoL(G-yI ester F

O
N—&
H N

A solution of 2-aminobenzothiazol-6-ol (intermediate 1) (1.91 g, 11.49 mmol),
di-tert-butyl dicarbonate (7.52 g, 34.47 mmol), triethylamine (4.9 ml,
34.47 mmol) and 4-dimethylaminopyridine (168 mg, 1.38 mmol) in 50 ml of
dichloromethane, in a 100 ml round-bottomed flask equipped with a magnetic
bar, is stirred ovemight at room temperature. The reaction medium is
evaporated to dryness and the residue obtained is washed with
dichloromethane and ethyl ether to give 4.2 g of carbonic acid 2-terf-butoxy-
carbonylaminobenzothiazol-6-yl ester tert-butyl ester in quantitative yield.
LC/MS: [M+H]+:311.16, retention time: 5.27 min.

A solution of sodium hydroxide (920 mg, 22.8 mmol) in 110 ml of methanol is
added to this product. The reaction medium is stirred for 2 hours at room
temperature by ultrasonication and then acidified to pH 4 with 2N hydrochloric
acid solution.



0=00 HENii O 20 A solution of
(6- hydr oxybenzot hi azol -2-yl)carbam c acid tert-butyl
ester (internmediate 14) (3.61 g, 13.08 nmol),
4-fl uorobenzenesul fony chloride (2.56 g, 13.08 mmol)
and triethylamne (3.63 m, 26.16 mol) in 65 m of
ac®Oa2085/09778a4 100 m round-bottoned fl ask equUr@EHER2005/000761
with a magnetic bar, is stiréd overnight at room
tenperature. The precipitate obtained is filtered off
25 and the filtrate is evaporated to dryness. The dry

idue is washed with eth acetate to |ve

: FEAHPBBRYRITR 43 eweaw@ Q) dpyness; apg¢ lawe%nﬂ% rﬂ%tamed is
arwmiednwtth M:alzlol'orﬁembnesérﬁi ettwhidteenvdie) 235 @ of i(6Hidroxy-

g;%%zz(é laq)lél’\fﬁ‘sarg%ﬁ({ %gl]d 4OOEW éstergbgl gomaregl pewder in a
5 1Wjeldpf33 %t, J = 9.0 Hz, 2H) 7.65 30 (d, J =
J = 5 0
Hz“é %S EEFE’YZ géﬁ' ot H"/g 1?6065%’%95"]6 Tgllbw ]3%)’%%&/ 097787
PdfR? KBP0O5/ 000761 26 Intermedl ate 16: Preparation of
4‘541290@@9”899?82@61)”1?2530161)82 ﬁ@zﬂqbsezqz?s 1245; 1154; 1049;

70l - 6- F S do N5 A solution of
4%@2@%8 Eﬁhesul fonic aci d

10 2-MHENMR gD eeréaoomﬁm)mbﬁmm -tiniDM8D-86 yl ester
{7 (St g Ry (@%Bgrﬁw‘glmﬁ? 252 (8,p% 3.0 Hz, 1H); 7.40

di(dhldor OifetHandH),a®dd4 (broad wmesolyed ncanpled, rfiH);, 11.5 (broad
r%‘?é’scg@%d eglg,gefxl qﬂj equi pped with a nagnetic bar, is
or L '

stirre ours’at roomtenperature. The reaction
mediumis evaporated to dryness and the 10 residue

15 obhiermedidits 1waisrwérmndmoﬂmmbr&iéheénéﬁuwnv@aédSzlte@t -Biitoxy-

4‘%’%9105“ E@ H%E%ﬁg‘gtg'fazg?gfﬁﬁf%r in the formof the

trifluoroacetic acid salt (white powder) in a yield of
83% LC M5 (nethod AI)A([MFH]+ 325.13, retention tinmne:

3.12 nin. O/@ﬁ
o=< O
H_QND/ 5

20 A solution of (6-hydroxybenzothiazol-2-yl)carbamic acid tert-butyl ester
(intermediate 14) (3.61 g, 13.08 mmol), 4-fluorobenzenesulfonyl chloride
(2.56 g, 13.08 mmol) and triethylamine (3.63 ml, 26.16 mmol) in 65 ml of
acetone, in a 100 ml round-bottomed flask equipped with a magnetic bar, is
stirred overnight at room temperature. The precipitate obtained is filtered off

25 and the filtrate is evaporated to dryness. The dry residue is washed with ethyl
acetate to give 5.02 g of 4-fluorobenzenesulfonic acid 2-tert-butoxycarbonyl-
aminobenzothiazol-6-yl ester (white powder) in a vield of 62%.
1H NMR spectrum (400 MHz ) - & in ppm - in DMSO-d6:

1.53 (s, 9H); 7.02 (dd, J = 9.0 and 2.5 Hz, 1H); 7.55 (t, J = 9.0 Hz, 2H); 7.65

30 (d,J=9.0Hz, 1H); 7.78 (d, J = 2.5 Hz, 1H); 7.98 (dd, J = 5.0 and 9.0 Hz, 2H);
11.9 (broad s, 1H).
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15 Internmediate 17: Preparation of

4-{[6- (4-fl uorobenzenesul f onyl oxy) benzo-

t hi azol - 2-yl car banoyl ] net hyl } pi peri di ne-1- carboxylic

acid tert-butyl ester 0 O~-n O F HNIiIi\ E N 20 A
solution of 4-fluorobenzenesul fonic acid

2-Ve01 20083897281 hi azol - 6-yl ester (i nternedi at PUBFREGEBED00761
ng, 1.32 mmmol), 4-carboxynet hgbpi peridi ne-1-car-

boxylic acid tert-butyl ester (640 ng, 2.63 nmol),

Higtdrihdaihtd 1 62P93r§i§?9ﬂlarn go%ﬂ@‘n%héélﬂfo?lﬂyéé}ﬂ‘@&n(ﬂab%nzo-

I met hyl f or mam de
té’%‘?z@'cﬁré" %%fﬁfpped with a magnetic bar s stirred for
3 days at room 25 tenperature. 200 22 wat er are
added to the reaction nedium an I Xxture is

extracted with et hyI eSor gani ¢ phase is
then washed with wdf ﬁ th Gat urated sodi um

chloride solution, and then dr| ed over nmagnesium
sulfate and evaporated. The residue obtained is taken

L
p¢h1,a Bﬁsteotlenemwﬂlaier@mﬂy a,53.68 pmoly 1A ral of trifluoroacetic
gra%ﬁi Rindly W@%‘\Itcﬂ’ (ﬁa'rfbﬂﬂ‘m@lh??ﬁé 8h&41aheof Water, jn a 100 ml

cycl ohexane, over ) m nut es evapor af.i ng o of f
t ﬁ@u%bgﬁg@‘le A5 n%qupped with a magnetlc bar is stirred for 2 hours at

4rddr- t(e«ﬂn;férdﬂfr@b%ée@ambﬁ mfduowbsbem;mrhte@zw dAmédseasnd the

R L
obenzesasuifon® MBiq r@ehunbbél')zotrﬁlaﬁal}ﬁl-yISmtarl in rtbeefarmonof the
{ .

'tr‘?olré‘%éeﬁbc'% am nmiﬁé%f’g"%"e@) ﬁl% z'giﬁleds?rq fonl c. acid
2LCMS (@@ethadzﬁw E&Jehi]ﬂ 24R.13) Iedentisriingg o8.18-9N. est er
hydrochloride 10 HN HCI NH H O O SO

Intermediate 17: Preparation of 4-{[6-(4-fluorobenzenesulfonyloxy)benzo-
thiazol-2-ylcarbamoyl]methyl}piperidine-1-carboxylic acid tert-butyl ester

AV

O=<O

TRt i

A solution of 4-fluorobenzenesulfonic acid 2-aminobenzothiazol-6-yl ester
(intermediate 16) (580 mg, 1.32 mmol), 4-carboxymethylpiperidine-1-car-
boxylic acid tert-butyl ester (640 mg, 2.63 mmol), HBTU (1.1 g, 2.9 mmol),
and N,N-diisopropylamine (1.2 ml, 6.89 mmol) in 12 ml of dimethylformamide,
in a test tube equipped with a magnetic bar, is stirred for 3 days at room
temperature. 200 ml of water are added to the reaction medium and the
mixture is extracted with ethyl acetate. The organic phase is then washed
with water and with saturated sodium chloride solution, and then dried over
magnesium sulfate and evaporated. The residue obtained is taken up in ethyl
acetate and purified on a Varian flash cartridge containing 50 g of silica of
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.O N H 1st step: A solution of

4-{[ 6- (4-fl uorobenzenesul f onyl oxy) benzot hi azol - 2-yl -

car banoyl ] net hyl } pi peri di ne-1- carboxylic acid

tert-butyl ester (internmediate 15 17) (174 ny, 0.318

mol ), N-isopropyl et hyl enedi am ne (97 ng, 0.954 mmol)
aniiocxegs/09m78ar bonat e (103 ng, 0.318 mmol ) i n BCHMFRA605/000761
di met hyl sulfoxide, in a test27tube equipped with a

magneti c bar is stirred overnight at 90C. 100 m, of

bsifyf i%fjﬁd Wwith teh%y%&éﬁf 'o‘P'?rdFﬁd% UMRRGoL zF 'éb@tate in

ext r act acetate e organi c pha
t KeRIohgxARR: QYarh! %f‘é'ﬁmﬁﬁd/’“ﬁ?f Rvaporaling it & %QJH‘P‘EFmTOO mg of

chi 6i(dgIupRbbErizeRes@fsh b&ﬁz&magmez-yrmmowmethy|}p|pend-
nzl?-a-cfadjb%ﬁlicngga l(rﬂntla&{jyf Bﬁgﬁﬁrgni’ﬁ@jn'%do (yellow oil) in a yield of

b@ﬁz%nesul f onyl oxy] benzot h| azol - 2-yl car banoyl } net hyl ) p

o3 (fighipd ROPRTY £556,11, itbhact il #4Ghin,iTon " or

103 ngy Ofl? ({6 [4 (3-im dazol -1 -yl propyl am no) -
A PSR gioby BSOS B bonic

d E5ich &2 eria-fhylaset visminRierrthiazel- 624 eater Avdrashlpride

is stirred for 3 hours at roomtenperature. The
precipitate obtained is filtered off and washed with
di oxane and ethyl ether to give WO 200 97787

PCT/ FR2005/ 000761 28 110 ng of HN
4-(2-isopropy|aninoethylagbpo)benzeneq&lfonic acid
2-(2-piperid- 4-ylacetyl am no)benzot hi ggol - 6-yl ester

hydrochl ori de (whitggpowder) in a yr§/ d of 88 %
Mass: LCMS: mz 532 N H]+ m z 407 ase peak):

[ MPFH] + - C5HLONCH2 IR KB 2960; 2793; 2464;
2598; 1560; 1470; 1364; 11 élfo 3?£ﬂ5 853 and 753
cm1l | HNI\/Rspectrum(4O - in ppm- in
DVMSO-d6: 1.28 (d, J = 7.0 Hz, 6H); 148(m 2H); 1.83
(broad d, J = 12.5 Hz, 2H); 2.12 10 (unresolved

cdgplatep: A bbtutlan&&f (4 uoétﬂﬂenzén@@l(dﬂylo&!y‘)ber&oﬂrﬁazol 2-yl-
(unr§sol Vfd f?nBeném ﬂ%ar 2 2 (‘é(ga%(f?but I eséez l(:' riediate
oMY 6" 3 'pfe
2I-1|)7) (674 sng H).848 mimol), N- lgoﬂrdﬁyletmﬁamecﬁaﬂﬁhe( (&7 my, 0.854 mmol)
ARl 4%adium carbonate (103 mg, 0.318 mmol) in 3 ml of dimethyl sulfoxide, in
a test tube equipped with a magnetic bar, is stirred overnight at 90°C. 100 ml.
of water are added to the reaction medium and the mixture is extracted with
ethyl acetate. The organic phase is then washed with water and with
saturated sodium chioride solution, and then dried over magnesium sulfate
and evaporated to give 103 mg of 4-({6-[4-(3-imidazol-1-ylpropylamino)-
benzenesulfonyloxylbenzothiazol-2-ylcarbamoyl}methyl)piperidine-1-
carboxylic acid tert-butyl ester (white powder) in a yield of 50 %.

2nd step: A solution of 103 mg of 4-({6-[4-(3-imidazol-1-ylpropylamino)-
benzenesuifonyloxylbenzothiazol-2-yicarbamoyl}methyl)piperidine-1-

carboxylic acid tert-butyl ester, 2 ml of dioxane and 2 mi of 4N hydrochloric
acid in dioxane is stirred for 3 hours at room temperature. The precipitate
obtained is filtered off and washed with dioxane and ethyl ether to give
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Hz, 1 H); 7.30 (broad unresol ved conplex, 1 H); 7.56
(broad d, J = 9.0 Hz, 2H); 7.71 (d, J = 8.5 Hz, 1 H);
7.78 (d, J = 2.5 Hz, | H); 8.58 (broad unresol ved 15
conplex, 1 H); 8.81 (broad unresolved conplex, 1 H);
9.00 (broad unresolved conplex, 2H); 12.5 (broad s, 1

Hwotoasmdsi9: Using the sane nethod as in excIyPR2005/000761
18, the followi ng exanples apg prepared using

4-{[6-(4-fl uorobenzenesul f onyl oxy) benzot hi azol - 20

feﬁlOC@é? LI BB OL R bR pERTARbRiT8E 2-(2-piperid-
cdﬁ}daﬂewe\mm)bmzbﬂuazahﬁ -ye ester nhydrochloridewwhijte powder) in a

? g ot he conpound obtained after the first step
ur| |ea on a flash cartrid of Interchim

s |M$$§a LCIMS 3m1/2p32 it hl amye éQ?ghaS%pealﬁ)ostbH t oCaheNCH2CO
mgRhRBe! in dichloronethane, with a flowrate of 10

(R A0: B oG 1@%#@&%&9@@2; bbe#cl093;§15; 853
Beadp? 38 emi'ne conpound characteri zati on . IR KBr
%ﬁN@%géec (408 8% ) =256 ey Tn piiSO- 13;64m e
[I\TH% (¢, hE=7.Q3E, 6Had S mk2H) MBBY (broadogH) eN2B iz, 12H); 2.12
N't/:'ﬁu%ﬁs%al&@nﬁﬁgié Ng? gszﬁ(rhasm“@' 8 21113) 31104§mresolved
G 2" Sl8asd Sy T 2.5, G0 Al Uohyl= 5. 0cHz M 3.50
if('b J 36103I-Kz'; 2H); 6.78 fbrodit d, I 9.02HZ82HY YD@G d, JJb—;—S 5and 25
aFi % 7 30 wrendtsblpp toppex 7 =) fySadf S5z, 20y
(dd71 Jd=J%F 8.5aHd, 3H); 7\78 &ki he)hbrizzntidyl 8.68i (brasd dinresolved
Heomplx, 14844 Birbal R8s EBMpRk, 1H); 9.00 (broad unresolved
complex, 2H); 12.5 (broad s, 1H).

Example 18: Using the same method as in example 18, the following
examples are prepared using 4-{[6-(4-fluorabenzenesulfonyloxy)benzothiazol-
2-ylcarbamoy!]methyl}piperidine-1-carboxylic acid tert-butyl ester as precursor
(intermediate 17) combined with various amines. In the following examples,
the compound obtained after the first step is purified on a flash cartridge of
5 g of Interchim silica (15-35 p), with a gradient of from 5% to 10% methanol
in dichloromethane, with a flow rate of 10 ml/minute. These examples are
given in the following table:



2-(2-piperid-4-ylacetyl- conplex, 1H); 7.51 (broad d,
J=9.0 Hz, 19 a N am no)benzot hi azol -6-yl 2H); 7.71 (d,
J =9.0 Hz, 1 H); 7. 73 (broad s, ester hydrochl oride;
1H,; 7.78 (d, J =3.0Hz, I H; 7.87 (broad s, 1 H);
8.70 (broad unresol ved conplex, 1H); 8.91 (broad
urnwenbsesh7epnpl ex, 1H); 9.24 (broad s, 1 HPCT/ER2805/000761
(broad s, 1 H); 14, 55 ve brgad unresol ved conpl ex, |
H. IR KBr 3425;2956;2717; 2462; 1597; 1558; 1469;
1364; 1162; 1119; 1094; 872; 744 and 584 cm Mass:
EEMS Ttz 5186ivh H]', mz—393 ( ast pcar\) |_IVI'I'I_IJ‘ =
BsRpe CO | -I NMR spectrum (400 6orl n ppm in
O 6 anDE2005/ 097 TBMPPOTY Hroods Bzl §P0 (t,
J =770 Hz, —3HyT 1t A7 (mr—2H 1185 \UlUduu J—
12.5 Hz, 2H); 2.12 (unresolved qdipf&x, 1 H); 2.52
(masked, 4-(2-Ethyl am noet hyl - 2H)3408.2837; (2'?17 %k&z 189792545; 1451;
(g, J|=7.0 Hz| 2H); anino) benzenesulfonl c_acid 3 10
2-(2-piperid-4 ylacetyl- J :12 5dn|z, 348 (t J'
= 6.0 Hz, 2H);| am.no)benzot hi azqgl
3 =090 H, 2H: 7.02 (dd, 19 b N s Lc'ﬁ%f“éc%’g 4fir, miz 430
J =28/5and 2.5 Hz, | H); 7.30 (ve(ba}selpeaian[MmhF@smbNGdszO
conpl ex, 1 H); 745(broadd J 200 MHLY — 5 i .
(d, J|=8.5H]| 1 H: 7.78 (d, Jgﬁﬂﬁgﬁ“ﬁwf); '\é.%k n ppm
(broafd unresol|ved conplex, 1H); 8" B¥SPHSHad
unrespl ved conplex, 1H); 9.04 (unresolwy et £e4reas d, J=12.5 Hz,
2H); [L2.45 (brpad s, 1 H). IR KBr
2H), 2.12 (unresolved complex, 3H); 2.52
(masked, 2H); 2.91 (m, 2H); 3.13 (t, J=6.5
Hz, 2H); 2.28 (broad d, J = 12.5 Hz, 2H);
433 (t, J=6.5 Hz, 2H); 6.70 (broad d,
,y_& 4-(3-Imidazol-1-ylpropyl- J=9.0 Hz, 2H); 7.02 (dd, J=9.0 and 3.0
(N aminobenzenesulfonic acid | % 1 7:20 (very broad unresalved
J) 2-(2-piperid-4-ylacetyl- complex, 1H); 7.51 (broad d, J=9.0 Hz,
19 a amino)benzothiazol-6-yl 2H); 7.71 (d, J = 9.0 Hz, 1H); 7.73 (broad s,

N

ester hydrochloride;

1H); 7.78 (d, J = 3.0 Hz, 1H); 7.87 (broad s,
1H); 8.70 (broad unresolved complex, 1H);
8.91 (broad unresoclived complex, 1H); 9.24
{broad s, 1H) ; 12.5 (broad s, 1H); 14, 55

{very broad unresolved complex, 1H).

IR: KBr

3425; 2956; 2717; 2462; 1597; 1558; 1469;
1364; 1162; 1119; 1094; 872; 744 and

584 cm”’

Mass: LCMS: m/z 518 [M+H]", m/z 393
(base peak): [M+H]" - CsHNCH,CO

1H NMR spectrum (400 MHz ) -
in DMSO-d6:

d in ppm -




3435; 2949; 2790; 2462; 1598; 1561, 1470;
854; 751 and 590 cnf
(base peak):
5in ppm -
12. 5 Hz,

409
(400

(broad d,

VHz -

J

Mass:
[ MbH] + -
i n DVBO- d6:

2H) ;

LCMVE:

1363; 1161; 1093;
mz 534 [MtH|', mz

CSHLONCHZCO 1H NMVR spect rum

1.46 (m 2H): 1.85

2.12 (unresol ved conpl ex,

1 wiD;2005/687787 masked, 2H); 2.92 (m 2H); 3. 08 PCT/FR2005/000761
(unresol ved conpl ex, 2H); 3.130(unresol ved
4-[2- (2- Hydroxyethyl - conplex, 2H); 3.28 (broad d, J =
12,5 ke, g o) et IvLam nol benzeric o2l o 9, SPERERn, 2 o
P, L s s 2 o
25 H, 1 H): 73: ;@E&qémﬁgemw 6-yl Uneedily ca?qo%,ﬁ FHfa82 (masked
unr espl ved conpl ex k?r"@a"ep"dm 2ty 3@21‘1-" 7.0, 2H);
9.0 Tinj 2T w'“?)aenzsnesu@"f Eﬂg’ sli0Hirakolfél enpd2215: 328 (.
(ol benagin EPABSAIRSS b il G v 0
compl ex, [1 F); Q?’ 'BF644 r ed . A8etbroad ng) | Jex9.0 M) 2H); 7.02 (dd
rle ent iigoga? i ﬁe es;?rg%dr?r?ﬁam? RE M};Eur 34?[%133%9% '1%9@ %% {very broad
1470; 1365; 1161 1094; 915_; 854; |tua@selvad ml@mﬂHL 'H45 (broad d,
E\'Q/R gﬁbe?t 292‘5( 4%0 g/';)z; - 1?'8'5”( EPL“CJJ@O PYSoHAG 711418 =85 Hz, 1H);
4- (2- Hydr oxy- 2| net hyl 778 (d, J=25 Hz, 1H); 8.62 (broad
unresolved complex, 1H), 8.86 (broad
unresolved complex, 1H); 9.04 (unresoived
complex, 2H); 12.45 (broad s, 1H}).
IR: KBr
3435; 2949; 2790; 2462; 1598; 1561; 1470;
1363; 1161; 1093; 854; 751 and 590 cm™
Mass: LCMS: m/z 534 [M+H]", m/z 409
(base peak): [M+H]" - CsH{oNCH,CO
1H NMR spectrum {400 MKz } — & in ppm -
in DMSO-dé:
146 (m, 2H); 1.85 (broad d, J =12.5 Hz,
2H); 2.12 {unresolved complex, 1H); 2.52
(masked, 2H); 292 (m, 2H); 3.08
(unresolved complex, 2H); 3.13 (unresolved
4-12-(2-Hydroxyethyl- complex, 2H); 3.28 (broad d, J=12.5 Hz,
amino)ethylaminc]benzene- | 2H); 3.45 (masked, 2H); 3.71 {t, J = 5.5 Hz,
sulfonic acid 2-(2-piperid-4- | 2H); 6.77 (broad d, J = 9.0 Hz, 2H); 7.03
f\/\o ylacetylamino)benzothiazol- | (dd, J=8.5 and 2.5 Hz, 1H), 7.18 (broad
N 8-yl ester hydrochloride unresolved complex, 1H); 7.55 (broad d,
19¢c 1=9.0 Hz, 2H); 7.72 (d, J=8.5 Hz, 1H);
779 (d, J=2.5 Hz, 1H), 8.51 (broad
unresolved complex, 1H); 8.75 (broad |
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oot e lhs ot sonl OBRIEOE A8 Rla Sty

[ MtH] +: 566. QHH NMIRspEcItronn (400rktiz ) — & in ppm -

Db

zenesufPonlc aci d
Acle- (- §H); 446 din, 2H); 1.85 (broad d,

"JS 120 1QzN AQgorgdiand (unresolved
complex, 1H); 2.52 (masked, 2H); 2.92 (m,
2H); 3.06 (s, 2H); 3.28 (broad d, J =125
Hz, 2H); 6.78 (broad d, J=9.0 Hz, 2H),
from 650 to 7.00 (broad unresolved
complex, 1H); 7.02 (dd, J = 9.0 and 2.5 Hz,
1HY); 7.45 (broad d, J =9.0 Hz, 2H); 7.70 (d,
J=9.0 Hz, 1H);, 7.75 (d, J=2.5 Hz, 1H);
8.51 (broad unresolved complex, 1H); 8.78
(broad unresolved complex, 1H), 12.5
{broad s, 1H).

Intermediate 20: Preparation of 4-fluorobenzenesulfonic acid 2-(8-tert-butoxy-

carbonylaminooctanoylamino)benzothiazol-6-yl ester

0 ‘\_\_\4
0
S

—%
NN

IS TS



20

25

30

benzenesul fonic acid

2- (8- am nooct anoyl am no) benzot hi azol - 6-yl ester hydro-
chloride is prepared by conbining

4-fl uorobenzenesul fonic acid 2-(8-tert 15

but oxycar bonyl am nooct anoyl am no) benzot hi azol - 6-yl
esver20¢s/0a7a8nedi ate 20) wth PCT/FR2005/000761
N-i sopropyl et hyl enedi am ne. The conmpound obt ai ned from

the first step,

(ﬁég%rdlﬁgﬁfgomé AMBROE &Y Intsh i e N1 2N gl drabdfzenekdifonic acid
ter

atmmmgaﬂﬂ?mmwa@m)aqmd@mwl &yt gster ds pre-
p drédl qsy @arrmuhmgm-mb&bbeaz@ﬁ@éulmtc @hd‘ PoithitbkAzdthrazol-6-yl
?‘E i,.N g_g% GF,ﬂ . El: nlz 406:
rﬁﬁ r(in %ﬁ'ﬂﬁ%e 2”' 0Cr m]'"°° fcﬁﬁ' '‘m z 72 CAH1ON
(WMS)(:‘mkt)deH) [MHP4B66.04 Heteftiastmpedt, mim. z 407:
MtH] + - C8H16NO | R KBr 3426; 2923; 2448; 1717; 1597;
1563; 1472; 1371; 1165; 1092; 911; 857; 755; 25 574 and 548
c Example A1NRFreparation off{(2d9opvepylangnoethplpminobenzenesulfonic

com% ﬂSB aén}_@go%ggﬂﬂnrllrz%)@eﬁ%oth%i -6< I%@térg‘ﬂﬂf&‘lﬂldérgﬁ

(unresol ved conpl ex, 2H) 2.52 (masked, 2H); 2. 79
(unresol ved conpl ex, 3.01 (unresolved conp

2H) ; 3.36 (nt, J_7oson A ved
conpl ex, 2H); 6.78 (broad d, /‘} 7 02 WO
2005/ 097787 PCT/ FR2005/ 0007 ,’@'gga 8 5 and 2.5
Hz, 1H); 7.30 (unr®¥&ol veas c ex 7 56 (broad d,

J =9.0 Hz, 2H); 770(d,é385l—|z 777(dJ
= 2.5 Hz, 1 H); 7 oa unr esol ved conpl ex, 3H);
9.00 (broad w | ved conpl ex, 2H); 12.45 (broad S,

1 H. 5 Exarrple 22: Using the sane nethod as in
exanple 21, the followi ng - exanpl es are prepared using

476fdcum‘|@@et62 tHeeswethodi of axahple (18, £1(2-idppropylaminoethylamino)-

PP TP S 2 AR R BB er S e hvaro
am:hlmzde ‘Ehemepmdnbyesorabmlr[g dsthinrebenzenesiifohie acid 2-(8-tert-

‘;%Qk&éycg%&gﬁﬁlno%ﬁﬁbﬁrﬁ%ﬁ%nﬁm% yl ester (intermediate 20)

teriz
with N-isopropylethylenediamine. The compound obtained from the first step,

(4-(2-isopropylaminoethylamino)benzenesulfonic acid 2-(8-tert-butoxy-
carbonylaminooctanoylamino)benzothiazol-6-yl ester, is purified on silica with
a gradient of from 4% to 15% of methanol in dichloromethane.

Mass: El: m/z 406: [M™] - CgH160, m/z 335: [M*] - C4H1oN, m/z 72 C4H1oN
(base peak).

Cl: m/z 548 [M+H]" (base peak), m/z 407: [M+H]" - CgH1gNO

IR: KBr

3426; 2923; 2448; 1717; 1597; 1563; 1472; 1371; 1165; 1092; 911, 857, 755,
574 and 548 cm”’

1H NMR spectrum (400 MHz )} - & in ppm - in DMSO-d6:

1.30 (t, J=7.0 Hz, 6H); 1.33 (unresolved complex, 6H), 1.58 (unresolved
complex, 2H); 1.67 (unresolved complex, 2H); 2.52 (masked, 2H); 2.79
(unresolved complex, 2H); 3.01 (unresolved complex, 2H); 3.36 (mt, J=7.0
Hz, 1H); 3.48 (unresolved complex, 2H); 6.78 (broad d, J = 8.0 Hz, 2H); 7.02
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No. 22 a //~ N 4-(3-imdazol-1- 1 H NWR spectrum (300

WMHz) - b in ppm -

1.49 to
4H) ;

N acid 2-(8-am no- 1

2.11 (nt,
conpl ex, =
4.32 (t,

2H) ;
J

3.11 (t, J
7.0 Hz, 2H);

br oad unresol ved’co

8. HRi2HYH 70 .60 €

r
JJ=

= 2 ,
989+
(br oad

1H
J 2 Hz, 1 H);
unr esol ved conpl ex,

1

1 Egalfle 222" Dt i, RARe. i

in "Nyl propyl am no) -
benzenesul fonic 1.31 (unresol ved conpl ex,

Hzg 16007427 1(8% 4
7u?1?é§old§o%8mibl;b% gHifl%do (brbad @nresbitved Jaﬁplaﬂ@@ﬁ@@(bmd

road unresol ved conpl ex,
12. 45 (broad s,

DVBO- d6:
6H); from

.68 (unresol ved conpl ex,
oct anoyl am no)- J=7.0 Hz, 2H)
( veekeos/ 027 2. 75 benzot hi azol - 6-yl
7.03Hz,
6. 68 (broad d,

? ;ggd H = 82.51)(?nd62 .%7HT€,d @'13);3730 ﬁuﬁré‘s@)ﬂ/e@ {é_’orh'ﬁl'ex',

2.52
(unr es @QEER2005/000761
hydro- 2H);
chloride J
Y
A@b g.gﬁgﬁ)road d,
z, 1H); 7.82 (broad

ester

1 7. 50

=25

1 H; 14.6

22b 4-(2- et hyl am no-

H) .
A4 75 19:8x4mEE 2ls N8’ following

1e33mpies 85y pragred uging drfluerobearenasifonislacid s2-{8-tgrétbutoxy-

SEa IS oRRat Men S ath: 5 (iirecdeono) o
PEIPGHRISPMbIEG 1 With Aatiops MNRingpe d hespnexantPigiRre peegented In

peme followindldbfe:d6: 1.22 (t, J
(unresol ved conplex, 6H)

1.32

7.0 Hz, 3H):

1.56 (unresol ved conpl ex,

2H) -1 64 (unresolved complex,—2H —2-52 (rwasked;
P E)kample| 79 (unresgl ved conpl ex g ; 3101 (unresol ved
songl ex, 2#fne3. 10 (eAmreusl ve HCEBIPFRRY 2H); 3. 45
e Aacdl vrad ool liaos, 2L N -
— UM eSgr ve4ad CUITIl I'CA, LII},
22 4 Z )\ 4~(3-imidazok-1- 1H NMR spectrum (300 MHz ) - & in ppm - in
N ylpropylamino)- DMSQ-d6:
J/' benzenesulfonic 1.31 (unresolved complex, 6H); from 1.49 to
N acid 2-(8-amino- 1.68 (unresolved complex, 4H), 2.11 (mt,
octanoylamino)- J=7.0 Hz, 2H);, 2.52 (masked, 2H); 2.75
benzothiazol-6-yi (unresolved complex, 2H); 3.11 (t, J = 7.0 Hz,
ester hydro- 2H); 4.32 {t, J = 7.0 Hz, 2H); 6.68 (broad d,
chioride J =9.0 Hz, 2H); 6.97 (dd, J=9.0 and 2.5 Hz,
1H); 7.20 {(very broad unresolved complex,
1H); 7.50 (broad d, J =9.0 Hz, 2H); 7.67 (d,
J=9.0Hz, 1H); 7.72 (t, J =2 Hz, 1H); 7.74 (d,
J=25 Hz, 1H); 7.85 (t, J =2 Hz, 1H); 7.89
(broad unresolved complex, 3H); 9.24 (t, J=2
Hz, 1H); 12.45 (broad s, 1H);, 14.6 (broad
unresolved complex, 1H).
22b J/N\/ 4-(2-ethylamino- | ' KB
\ ethylamina)benz- 3421; 2931; 2457; 1717; 1596; 1563; 1472,
. ., | 1370; 1357, 1199; 1163; 1093; 911; 857; 758;
ene sulfonic acid
: 677; 611; 574 and 547 cm™
2-(8-aminooctan-
oylamino)benzo- Mass: Cl: m/z 534 [M+H]" (base peak).
thiazol-6-yl ester




6.73 (broad d, J = 9.0 Hz, 2H); 7.02 (dd, J=8.5 and

3.0 Hz, 1 H); 7.22 (broad unresolved conplex, 1H);

7.55 (broad d, J = 9.0 Hz, 2H); 7.67 (d, J = 8.5 Hz,

1 H; 7.78 (d, J=3.0 Hz, 1 H); 7.82 (broad

unresol ved conplex, 3H); 8.92 (broad unresol ved
cONPI2085/091A8T 12.4 (broad s, 1H). 22 ¢ N PCT/FR2005/000761

4-[2-(2-hydroxy- IR KBr N et B¢l am no) et hyl - 3444,

2926; 2627; 2416; 1715; 1597; am no]lbenzene- 1563;

1473; 1370; 1196;( 1165; 1148; M© i i &hodan

1002: d11; 858 849: 757; 612 1Bl g'Bnﬁ%r'{L;'@Hj')<(:tanoyzaI Y
549 cmil ani no)benzot hi a- MasgPMIO-0&y1 z 550 [ MrH] +,

Mz 409: [M- zolr6-yl ester CQLeHR) IMHD HzHRHY {BAYE@nresolved
peak). | hydrochlofide 1 H NWVR(s ectrug}.gB 0 I\/Hzo) - d _
in ppml- in DMVBQd6: 1.28 (unFeBYF% &H pgsotvggpomplex, 2H);
firom1.43 to 1.6[/ (unresol ved1Ganmressived thmplex, 2); 2.52 (masked,
masked, 2H); 2.[73 (unresolve 0 X, 2H): X
3.00 tjo 3.15 (unfresolved con'p%Hi EZ%—DG(;”"""%?OJ%H éorn%qu' 2H); 3.01
unresol ved conpllex, 2H); 3. 67 (ruesckedicomplex, cAitipB4R, (unresolved
H: 872 (broad d, J = 9. O He oy 21p o3 (heQREY Complex, 21
9.0 Hz, 1 H); 7,20 (broad uﬁ?elg%)f ? { om&ex )
7.52 (broad d, J/ = 9.0 He, 2H)6737(b5@d(@1 J39r° 9*102'#& 7.02 (dd,
1 H; 7.72 (broad s, 1 H; 7. aZg(g)rQ,eml mrp|§ol1\r-qd N@ (broad
2005/ 097787 PCT/ HR2005/ 000761 Iex }-ZH 87

broad |unresol ved conpl ex, ZFﬂJ“’ei HPRgn & %(bmad d
22 d o |Mass: LCMY nfz 535 [I\/HI:lI]-Q(IHasze* speark(y, J = 85Hz 1H), 7.78

- (2- Hydr oxy- 2 (d, J=3.0 Hz, 1H); 7.82 (broad unresolved
complex, 3H); 8.92 (broad unresolved
complex, 2H); 12.4 (broad s, 1H).

N

IR: KBr

3444; 2926; 2627; 2416; 1715; 1597,
1563; 1473; 1370; 1196; 1165; 1148,
1092; 911; 858; 849; 757; 612; 574
and 548 cm’™

Mass: Cl: m/z 550 [M+H]", m/z 409: [M —
CO(CH.);NH, + H]H" (base peak).

1H NMR spectrum {300 MHz ) - § in ppm -
DMSO-d6:

1.28 (unresolved complex, 6H); from 1.43 to

22¢ j”\/\o 4-[2-(2-hydroxy-
N ethylamino)ethyl-
amino]benzene-
sulfonic acid 2-(8-
aminooctanoyl-
amino)benzothia-
zol-6-yl ester
hydrochloride

1.67 {(unresolved complex, 4H}); 2.52 (masked,
2H); 2.73 (unresolved complex, 2H); from 3.00
to 3.15 (unresolved complex, 4H), 3.45
(unresolved complex, 2M); 3.67 (unresolved
complex, 2H); 6.72 (broad d, J = 8.0 Hz, 2H);
6.98 (broad d, J=9.0 Hz, 1H), 7.20 (broad
unresolved complex, 1H); 7.52 (broad d,
J=9.0 Hz, 2H); 7.65 (d, J =9.0 Hz, 1H); 7.72
(broad s, 1H), 7.82 (broad unresolved




10

mz 463: [MtH' - C4H9O N net hyl propyl am no) benzene-

C: mz 535 [MtH]' (base peak). sulfonic acid 2-(8

am nooct anoyl - 1 H NMR spectrum (300 MHz) - 6 in ppm -

in amno)benzot hia- DVSO d6: zol-6-yl ester 1.14 (s,

6H); 1.29 (unresolved conplex, 6H); hydrochloride

1.v80 20081097387 ved conpl ex, 2H); 1.63 (unresolREHFR2005/000761
conpl ex, 2H); 2.52 (masked, 2Bp; 2.75 (unresol ved
conplex, 2H); 3.03 (s, 2H); 6.75 (broad d, J =

.70 (d, J=2.5 Hz, | H,; 7. 780bew|@aaHl,lﬁié§t§1>aﬂ@d1H)

Hé’r oggl) E:l 6:]92 (gdcd)’ H\Z] :236;0 F;lr g%rg I%( H?Hl, 915_%2 HZbrél%d |_|5A|nr(=,»$olved

tonpl ex}, 3H); 12.4 (broad s, 1 H). Internedi ate 23:

(
Preparation of
4-{2-16- (4of 1 uorobenzenesul fO”)(Aa@e(Y.bI&}l%n%i%sss M+H]" (base peak),
thiza"-z‘LI -2-y);?;r barfb\Prety£3 pil peri di ne- 1 car ox;} (I e P )
acid tert-putyl esh@hyigbpy NoTVZARY Bl - G 5
ccordilng to the |nethqod for i ncemesiseHt base peak).
-{2-16- (4-f 1 uor qFENOURRDZENe-
ul f ony|l oxy) benzotdm!fmﬂcoécqﬁ-gel- car banmoyl ] et hyl } pi peridin

- 1- carlboxyl i ¢ ad|i agmr, r{a-sﬁ y it HédtRespertaunp (36p MHed —yn ppm - in
onbi nijng 4-f 1l uorfobenzenesul fo& P&d:d 2-am no 10

enzot Hi azol - 6- i E@M@‘Pen@th@er nmedi ate 16) with

Boc- 4- pi per i di Nep.@pi oNi gater adi'd.(S1&NVE2Y frsraseidedapgmplex, 6H);
MtH| +:1564. 16, retention time 1%32 uRfeBolvedO complex, 2H); 1.63
005/ 097787 PCT/ RRYS981%i59761 4( P )

| e
- (2-1 Sopr opy! ani|noet hyl ani no Q’H%%n‘{)ﬂ"'fpfﬁ’fl 22 by (masked, 2H);
-(3- piperid-4-y|l propi onyl am agbhanésmtvbd aaaple-2H); 3.03 (s, 2H);

ster fydrochl oriide H 6.75 (broad d, J=9.0 Hz, 2H); 6.97 (dd,
J=9.0and 2.5 Hz, 1H); 7.42 (broad d, J = 9.0
Hz, 2H); 7.65 (d, J=9.0 Hz, 1H); 7.70 (d,
J=25 Hz, 1H); 7.78 (broad unresolved
complex, 3H); 12.4 (broad s, 1H).

Intermediate 23: Preparation of 4-{2-[6-(4-fluorobenzenesulfonyloxy)benzo-
thiazol-2-ylcarbamoyllethyl}piperidine-1-carboxylic acid tert-butyl ester

=

According to the method for intermediate 17, 4-{2-[6-(4-fluorobenzene-
sulfonyloxy)benzothiazol-2-ylcarbamoyl]ethyl}piperidine-1-carboxylic acid tert-
butyl ester is prepared by combining 4-fluorobenzenesulfonic acid 2-amino-
benzothiazol-6-y! ester (intermediate 16) with N-Boc-4-piperidinepropionic
acid. LC/MS (method A1): [M+H]+:564.16, retention time: 4.24 min.
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15

HNO \\i NN HEN O HCJ 5 According to the nethod of

exanpl e 18, 4-(2-isopropyl am noet hyl am no) -

benzenesul fonic acid

2- (3-pi perid-4-yl propi onyl ani no) benzot hi azol - 6-yl

ester hydrochloride is prepared by conbining
4-Wo-J065/09778Y uor obenzenesul f onyl oxy) - PCT/FR2005/000761
benzot hi azol - 2-yl car banoyl ] et 3§l } pi peri di ne- 1- car boxy|

ic acid tert-butyl ester 10 (internmediate 23) with

N @*ﬁh%lé%‘r AL RBbDyIaMiRoEMYRAHING ) sEHZ8hBEE dHid BLid! 163-

(@'Q?’Jq 8- Y[lWDPPW?J’&'PQERRTEmM%%Q|T§7Y'aﬁ‘ﬁ“ﬁ"o')%ﬂ‘z‘@ﬁ@§%I fony
| oxy] -

benzot hi azol - 2-yl car banoyl } et hyl ) pi peri di ne- 1- car boxyl
ic acid tert-butyl ester) is purlfled <H1 a flash
cartridge of silica of por03| with a

gradi ent of f 0/of ms#%
di chi oronet hane. 15 Maskj_g @ % [MF , mz
407: [MiH + - C5HIONC2 oM [M2H 2+ miz 294

(base peak), 1 H NWR spectrum (3 MHz) - d in ppm -

in DMBO-d6: 1.25 (d, J = 7.0 Hz, ; 1.32 (m 2H);
from1.45 to 1.65 (unresolved conplex, 3H); 1.81
(broad,.d,

(R8s Lo 080 o e B o Sk v
( temadndsulfbric Beidb 2H3-pigehid-43yIBopiomddraitho)dendothidzdlss-yl ester
Wd?%c%%ﬁ?ed d&,"ﬁ?%b%% By eontbidig (4Fé29f6d(426|uo’rgsﬁaz%bééﬁfgnyloxy)
umeﬁgoth@mléema@amwl]ajhyl}mmad(m—@mrbpxyllg acig  tertrbutyl ester
2 '(%’ter?néf ?t%dzs)l WRhENINA Hﬁso%' ?%I’arrﬁ né. 3Tﬁ§|) co]npo@nds o'd?alr&éd from

road unreésolve

kb S1S% cttep (210 Lg-isaprapy aBinaaInylakineYbasasRasutonyloxy)-
C@mh@thlaz'b‘ﬂ)zryléﬁrbén{dyl}@ﬁ@l)‘bipehdlnﬁe 1@9@%&)& Zrid \teitbatyl ester)

e*%r%’l”ggda‘?ré apﬂ@%’ér"@rﬁ”‘ﬁé?@ E g of S|I|ca ofo por03|tyg15 35 M, with a
4-gr2dieht ¢Bfrdmuich b d 0% obetianoy imdlxchlmwnethane

S i ST RTINS leic, me e

2 M+26Dine294i (hase peiakhis ani nes These exanples are
RS IROA ARG . OGS0 T

d, J=7.0 Hz, 6H); 1.32 (m, rTEI) from 1.45 to 1.65 (unresolved complex,
3H), 1.81 (broad d, J = 12.5 Hz, 2H); 2.52 (masked, 2H); 2.82 (m, 2H}); 3.07
{(unresolved complex, 2H); 3.25 (broad d, J =12.5 Hz, 2H), 3.35 (masked,
1H); 3.45 (unresolved complex, 2H); 6.73 (broad d, J = 9.0 Hz, 2H); 6.99 (dd,
J =8.5and 2.5 Hz, 1H); 7.20 (broad unresolved complex, 1H); 7.52 (broad d,
J=9.0Hz, 2H); 7.67 (d, J = 8.5 Hz, 1H); 7.73 (d, J = 2.5 Hz, 1H); 8.40 (broad
unresolved complex, 1H); 8.65 (broad unresolved complex, 1H); 8.87 (broad
unresolved complex, 2H); 12.4 (broad s, 1H).

Example 25: Using the same method as in Example 24, the following
examples are prepared using 4-{2-[6-(4-fluorobenzenesulfonyloxy)benzo-
thiazol-2-ylcarbamoyljethyl}piperidine-1-carboxylic acid tert-butyl ester as
precursor (intermediate 23) combined with various amines. These examples
are presented in the following table:



am ne conpound characterization No.

4- (3-1m dazol -1-yipropyl- LCMS: mz 569 [M+tH]', m z

430: am no) benzenesul fonic acid [MH " - C5H, oNC2HACO

2- (3-piperid-4-ylpropionyl- mz 306 (base peak)

am no) benzot hi azol -6-yl ester IH NVR spectrum (300 Mz

- WO logsogr7eY oride in ppm - in DVBSO d6: 1. 32 RFOT/FREDOS/000761
from1l.45 to 1.65 (unresol ved7conplex, 3H); 1.81

(broad d, J = 12.5 Hz, 2H); 2.10 (unresolved conpl ex,

2H); 2.52 (masked, 2H); 2.82 (m 2H); 3.10

Il (l 1N ), fa¥al L]
(romresofrved —conptex,—2H—323—(brogad o, 3 =125 Hz,

JHExampie| 29 (t, N J = 7.0 Hz, 2H); 6. dofl, 25a
N J g 9]0 mmine2H): 6. 9gcprRpung = 8. %Sﬁg@g‘% ¥

10 (broad NI Unresof ved conpiex, 1F); 7.48 (or
= 9.0 Hz, 2HA-(3 %n&%ol(@yipm%u- 8. [3- S "‘izﬁq)g[M'YHW“’Z“O

broad §, 1 H) ; Hz|, (mAHT): Cs 1,,!‘&‘.32H4CO

broad §, 1 H); 33'215°)(’59285%F“'f%"|'ﬁ%§ol ved co

.72 (broad unr psq@-pipsidcopmbsony-1H)|; mizéoﬁggfeo‘?e@@d s,

domm x| 1ty hel ot i e T T

4- (2- Et hyl am noet hydreehioriae) - LCVS:  ni
393: benzenesul fonic acid 2-(3- [ MyH.-32 (m, 2H); from 1.45 to 1.65

CSHION( £H2) 2C0, 1z pi per i d- 4- Y1 pr ARLBsRE BMpe63i) 1.81
[M2H 2§, mz 28f (base R plex2 6314,
(broad d, J=12.5 Hz, 2H); 2.10

(unresolved complex, 2H); 2.52
(masked, 2H); 2.82 (m, 2H), 3.10
(unresolved complex, 2H), 3.23
(broad d, J = 12.5 Hz, 2H) ; 4.29 (t,
J=7.0 Hz, 2H), 6.65 (broad d,
J=9.0 Hz, 2H); 6.98 {dd, J=8.5
and 2.5 Hz, 1H); 7.10 (broad
unresolved complex, 1H);, 7.48
(broad d, J = 9.0 Hz, 2H); 7.67 (d,
J =8.5 Hz, 1H); 7.70 (broad s, 1H);
7.72 (d, J=25 Hz, 1H), 7.81
(broad s, 1H), 845 (broad
unresolved complex, 1H), 8.72

HM/\/'\Q

(broad unresolved complex, 1H);
9.17 (broad s, 1H) ; 12.4 (broad s,
1H), 14, 4 (broad unresolved

complex, 1H).




benzot hi azol - 6-yl ester peak). - 3 hydrochloride 1H
NVR spectrum (300 WHz in ppm- in DMSO-d6: 1.21 (t, J
=6.5 Hz, 3H; 1.30 (m J( 2H); from1l.45 to 1.65
(unresolved N conplex, 3H); 1.80 (broad d, J = 12.5
Hz, 2H); 2.52 (masked, 2H); 2.83 (m 2H); 2.97 (g, J
= WOR00549778H) ; 3. 07 (unresol ved conpl ex, 250PCFFR2005/000761
3.25 (broad d, J = 12.5 Hz, 23B); 3.44 (unresol ved
conplex, 2H); 6.73 (d, large, J = 9.0 Hz, 2H); 6.99
(jdd, J # 9.0 and| 3.0 Hz, 1 H); 7.15 Wr§ \ .
gonpl ex 1H); 7| %R2-Ebyleaidoslhylamino)9. d‘%so (A 9%7"% 393:
(d, J =/9.0 Hz, 1bé?ozenegul%ﬁlc(agld2(§ =3, |AMe4] - GHAPCIB)8S,  miz
(fbroad |unresol ved 1H) ;8. §3a7([M88€ m/z 287 (base
ynresol yed conpl =&'pertﬁ' - 'PFOP'@’V@I"@ﬂrroad Unr esol Ved
qompl ex; 2H); 1Pbehzéthiaed-yPestek H) . peak).
4-[2-(2{Hydroxyet E‘é ‘?u LCVS: |1 +-bRAR[sivbdthur, (300 BHz ) - &
409: ethyl am no IREEUI f oni ¢ - -
(5H, oONCPH4CO, mig 275: acid M ppm -1 B
2- (3-pi perid-4-y| propi onyl - [ Mr2H] 2+ml.2 @95=@lFale 3H); 1.30 (m,
peak) . S _Mginp) benzot hi azol - 6-yl |
gpectrum (300 M 25 ¢ o hydrochl ori ?4)%0&145'%@65 (unresolved
DVBO- d6 1.32 [(m 2H); from1.45 t@OEDP'SB 3H) 1.80 (broad d,
(unresol ved conp| ex, 3H); 1.80 (brca_pcpbsyz—zl.g D sbiZ¢masked,
2H); 2.52 (masked, 2H); 2.82 (m 2H); 3.
2H); 283 (m, 2H); 2.97 (g, J=6.5
Hz, 2H); 3.07 (unresolved complex,
25h 2H); 3.25 (broad d, J=12.5 Hz,
2H); 3.44 (unresolved complex,
2H); 6.73 (d, large, J = 9.0 Hz, 2H);
6.99 (dd, J=9.0 and 3.0 Hz, 1H);
7.15 (brecad unresolved complex,
1H); 7.52 (broad d, J = 8.0 Hz, 2H);
7.67 (d, J=9.0 Hz, 1H);, 7.73 (d,
J=3.0 Hz, 1H); 8.35 (broad
unresolved complex, 1H), B8.63
(broad unresolved complex, 1H);
8.81 (broad unresolved complex,
2H); 12.4 (broad s, 1H).
4-[2-(2-Hydroxyethylamino)- | LCMS: m/z 548 [M+H]", m/z 409:
ethylamino]benzenesulfonic | [M+H]" - C5HoNC,H,CO, m/z 275:
acid 2-(3-piperid-4-ylpropionyl-| [M+2H]** m/z 295 (base peak).
amino)benzothiazol-6-yl ester | 1H NMR spectrum (300 MHz ) - &
05 J/ M0 hydrochtoride in ppm - in DMSC-d6:
c
N 1.32 (m, 2H); from 1.45 to 1.65
(unresolved complex, 3H); 1.80
(broad d, J=12.5 Hz, 2H); 2.52
(masked, 2H); 2.82 (m, 2H}); 3.03
(unresolved complex, 2H); 3.10




(unresol ved conpl ex, 2H); 3.10 WO 2005/ 097787

PCT/ FR2005/ 000761 39 (unresolved conplex, 2H); 3.25
(broad d, J = 12.5 Hz, 2H); 3.45 (nmsked, 2H); 3.69

(t, J =5.5Hz, 2H); 6.72 (broad d, J = 9.0 Hz, 2H);

6.99 (dd, J = 8.5 and 2.5 Hz, 1 H); 7.18 (broad
unwer210588788npl ex, | H); 7.52 (broad d, J =POTFR2A)5/000761
2H); 7.67 (d, J =8.5 Hz, 1 B9 7.73 (d, J = 2.5 Hz,

H: 8.50 (broad _unresolved conplex, | H); 8.75

broad ynresol ved conplex, 1H); 8.91 X
nresol yed conpl ¢x, 2H); 12.4 (broad uﬁn@éq\% complex, - 2H); 3.25

ntermedi ate 26: |Preparation of (broad d, J=12.5 Hz, 2H); 3.45
-1 sobutlyl am nobg¢nzenesul foni c aci d PmteBkda; 2HY; 3.69 (¢, J =55 Hz,
ut oxycar bonyl am nobenzot hi azol -6-yl| ester O5 OS \ _
n N~5N/ OA solution of 2HY; 6.72 (broad d, J =9.0 Hz, 2H);
-fl uor obenzenesul fonic acid 6.99 (dd, J=8.5 and 2.5 Hz, 1H);
-tert-but oxycar bonyl am no- benzot hi - 6- est er
intermediate 15) (1 g, 2.32 mol), aéggod?rﬁ%/%r’r’.”ﬁ&"’ed complex,
517 ng,| 7.07 mml) and cesi um car bont)e7.63doady, J 2 2980Hz, 2H);
mol) im 12 mM of 10 DVMSO is stirred ONer 773 (d,
O mM of water afe added to the react %7%)(5 yg@%m {
i xturelis extragted with ethyl acetariwe25TH'dzz ortfni&d0 (broad

hase | washediwi th water and w th| §Résdfad egmﬁgp&l URN), 8.75
hi oride solution, dried over magnesiumsulfate

hen evaporated to dryness. The resi|dgeaf sutfgsofyed “Complex, 1H)
i th ethyl ether|to give 880 ng of 8.91 (broad unresolved complex,
-i sobufyl am nobgnzenesul foni c acid
ut oxycar bonyl am nobenzot hi azol - 6-yl ZZAS)t{ZtA' (Jﬁroads 1H).
bei ge-¢ol ored splid) in a yield of | 80%

DS~ NDNZTOTDN—C A

-

AT DN —+tO0T

Intermediate 26: Preparation of 4-isobutylaminobenzenesulfonic acid 2-tert-
butoxycarbonylaminobenzothiazol-6-yl ester

A solution of 4-fluorobenzenesulfonic acid 2-tert-butoxycarbonylamino-
benzothiazol-6-yl ester (intermediate 15) (1 g, 2.32 mmol), isobutylamine
(517 mg, 7.07 mmol) and cesium carbonate (845 mg, 2.59 mmol) in 12 ml of
10 DMSO is stirred at 80°C overnight. 60 ml of water are added to the reaction
medium. The mixture is extracted with ethyl acetate. The organic phase is
washed with water and with saturated sodium chloride solution, dried over
magnesium sulfate and then evaporated to dryness. The residue is washed
with ethyl ether to give 880 mg of 4-isobutylaminobenzenesulfonic acid 2-tert-
15  butoxycarbonylaminobenzothiazol-6-yl ester (beige-colored solid) in a yield of
80 %.
LC/MS (method A1): [M+H]+:478.01, retention time: 4.31 min.
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LC M5 (nethod Al): [ M+H +:478.01, retention tinme: 4.31

m n. WO 2005/097787 PCT/ FR2005/ 000761 40 Internedi ate

27: Preparation of 4-isobutylam nobenzenesul fonic acid

2- am nobenzot hi azol -6-yl ester N 00 S N<\ Ni / O

5 A solution of 4-isobutylam nobenzenesul fonic acid
2-Wer200800758Yy car bonyl - am nobenzot hi azol - 6- y| PEBFR2005/000761
(internmediate 26) (880 ng, 1.948 mmol) and

trifluoroacetic acid (5.7 mM, 74 mol) in 6 m of

Sishhpcans e AR ) ambainbbsishesyione s
|52€B'W%cg)rﬁ’\28¥hé@z %ss and the residue is washed
with ethyl ether to give 700 ng of

4-i sobutyl am nobenzenesul f oni ¢ acid
2- am nobenzot hi azol - 6-yl ester ‘Morm of the
S

trifluoroacetic acid salt (\Mi’.l olid) in a yield of
52 % 15 L MS( et hodN-A(l) :378.05, retention
time: 3.60 min. Exanple® Preparat| on of

4-i sobut yl am nobenzenesul fonl c acid 2- (2 pi peri d-
|4—|é¥| acet yl am no) benzot hj azol - 6-yl ester drochl ori de

qtien fod-isphytylarainebgnzengesulfonic é}?' A? -test-gutoxycarbonyl-
Ofan%nbﬁélbzdthiaém-ﬁ@'beéﬁtéﬂ itbfneedistea O goblegs ¢nmol) and

tifgroacedts a6, ol 4o fu 2] FLE 0 Ao hthhe 2R 600 ul of

t avdtebiststirreelstvarnigBt at mgp;m femipératorel ), HBTU 25 (563
nmy, 1.485 mmml) and N, N-diisopropylethylanm ne (432 pl,

2.475 mol) in 4 nm of dinmethylformamde is stirred
atTheomactienpaedivm is eongeantighed tygingesssand the residue is washed

with ethyl ether to give 700 mg of 4-isobutylaminobenzenesulfonic acid
2-aminobenzothiazol-6-yl ester in the form of the trifluoroacetic acid salt
(white solid) in a yield of 52 %.

LC/MS(method A1): [M+H]+:378.05, retention time: 3.60 min.

Example 28: Preparation of 4-isobutylaminobenzenesulfonic acid 2-(2-piperid-
4-ylacetylamino)benzothiazol-6-yl ester hydrochloride

Ps,
& S

O~S—.0
Wi H
E_@ND/ O\Q‘N\\(

HCI

1st step: A solution of 4-isobutylaminobenzenesulfonic acid 2-aminobenzo-
thiazol-6-yl ester (intermediate 27) (300 mg, 0.495 mmol), 4-carboxymethyl-
piperidine-1-carboxylic acid tert-butyl ester (361 mg, 1.485 mmol), HBTU
(563 mg, 1.485 mmol) and N,N-diisopropylethylamine (432 pl, 2.475 mmol) in
4 mi of dimethylformamide is stirred at room temperature overnight. Water is
added to the reaction medium, which is extracted with ethyl acetate. The
organic phase is washed with water and then with saturated sodium chloride
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30

added to the reaction nmedium which is extracted with
ethyl acetate. The organic phase is washed with water

and then with saturated sodi umchl oride WO 2005/ 097787
PCT/ FR2005/ 000761 41 solution, dried over magnesium

sul fate and concentrated to dryness. The residue
oWWai20e509738%puri fi ed by HPLC on a Dynamax ClZCBBR2002/000761
x 300 mm colum with a 95/5 #ixture of

wat er/ acetonitrile, for 5 mnutes, with a gradient of

f rsﬁmt|5°r{° to‘ﬁeﬂ%%r”ni@h@élumrsuﬁaf@ %HHeéondMnttﬂétéH %) ﬁ’é‘és The
of from40%to.8 2 ><300mm

tonitr e I n
nireRifé’ obfgiped s a%faﬁcgfay ?@?eL PGrﬁ /5065/9
aeeluem Withl £95/5 mbdtere dfqnatér/ab@t@hﬂﬁle &)TCE irfivute sy with a gradient

5/ ' t tonitrile f o o
S0 el S0 e BT RS L IS oy b2eoPLBLS 46 s
c of baetoniril@7ivo watev foro30 mlnmﬂesomaczegraﬂlem:tlmf frothe80% to 95% of
: .

£ egtdg‘rﬂg ﬁe g\fr‘r]:\ac% EFBF e? ml_ﬁﬁ‘{t%%y g’er }—@per it H"‘Cng 83[9%’ mixjure  of
xw@mermert@mltrﬂﬁ fo mnutegrmm arﬂovoratercafraQ)rnd/mImd@WTbe solvents

ag@akRNdntdiheo.| 017% P)ebf tmwroéébtm asbeThat fractfdravareatsllected
e sol vents ac 07%

m nut cont
oﬁvgw% F5FB% @n afeiponigreds va%'aai mg.% ﬂﬁxn%%" C18,
exicd 60 mrrrlod@uatnrarw]th:@gmuem efl fipen Ay N d08% of gicetonitrile in

e i BN, 8L A s, of ) Uminiie, Thgesalypyts cach
i poniain r&OI%LKVbIarbb)tl;lﬂluCﬂ'OElcettt tasid. - theyfrae&mmi copitaining the
SE?F%ct?isé?éggétoé}legérﬁnﬁgB ﬁtzeéjntgscliﬁypess to e 4- r@ (4-isobutylamino-
theaz@neszﬂfynafl@mmw {higaohg-y! ﬁar@émqﬂ]m@t Y'B%P@fdﬁé?@ﬂc

a@hﬁbdx?réa&uttéh |¥sted 110 g, 182 pnol), di oxane (2
m ) AN hydrochloric acid in dioxane is 20 stirred

for 2 hours at roomtenperature. The reaction nedi um
i 2ndostegnt Aatsedutiono aofr ¥H{s-#-sobutiemirededzenedilifongiecty)benzo-

e RUiten AP Re s iAptiiic™ acl tertbuty ester

2{1'0 pighehB2dpmoy), aliexarieal? mb) srhAdN hydrachidriccagitl iBsdiexane is

héﬂfr%i %%Egﬁﬁﬁ‘ﬁ%{)ﬁ? %ﬁﬁ}%&ﬁ rmT?e ¥é%}&{ﬂh8@ﬁ1#13 %@Z(féntrated

tod ks Bup-the residue pblained [sswashedzwﬁp ethy! sther tpgive 183 mg
[ of Hl%U@Ltylarﬁh\@b%nE@ﬁé@u!foﬁld*aWZS(QeﬁbéHM(-QQQetM#hmo)benzo-

(il ke MY rooRigrias kanes fbuden/a e GRAER % 3iy-

ZMIéES( IE.qn/k 508 MY, wed 3¢TNINTEX, CAHHLNGS .2 Z1rm$8©§PhNH|Bu]
(Ve dfoitryLotdl s me IOl Paskeedt) °
1H NMR spectrum (300 MHz )—¢& in ppm - in DMSO-d6:
0.94 (d, J = 6.5 Hz, 6H); 1.45 (m, 2H); from 1.77 to 1.88 (unresolved complex,
3H); 2.10 (broad unresolved complex, 1H); 2.52 (masked, 2H); 2.83 (m, 2H);
2.91 (d, J=6.5 Hz, 2H); 3.25 (broad d, J=12.5 Hz, 2H); 6.67 (broad d,
J=9.0 Hz, 2H); 7.00 (dIl, J=9.0 Hz, 1H); 7.15 (very broad unresolved
complex, 1H); 7.45 (broad d, J = 9.0 Hz, 2H); 7.67 (d, J = 9.0 Hz, 1H); 7.73
(d, J=2.5 Hz, 1H); 8.62 (broad unresolved complex, 1H); 8.85 (broad
unresolved complex, 1H); 12.5 (broad s, 1H)




30J =9.0 Hz, 2H); 7.00 (dl, J =9.0 Hz, 1 H); 7.15
(very br oad unresolved conplex, 1 H); 7.45 (broad d,
J =9.0 Hz, 2H); 7.67 (d, J =9.0 Hz, 1 H); 7.73 (d,
J =2.5Hz, 1 H,; 8.62 (broad unresolved conplex, 1

H); 8.85 (broad wunresolved conplex, 1 H); 12.5 (broad
s, W 26h5/p78005/ 097787 PCT/ FR2005/ 000761 42 FSHREREAHS/000761
29: Using the sane nmethod as #4bh exanple 28, the

followi ng exanples are prepared using

4Ex% yt@m ﬁﬁ6n§§hh'ef PUthodCadl iR~ 8RAmBle 28, the followmg

- ester precur sor |nte TT?

c@PFﬁMPé%ﬁ WQ HFQ%T%d’ss'"Qaér'%% Utﬁﬁé@@%@ﬁﬁég Qe aCle 5 -amino-
pro@ﬁ@@ﬂ@lzdl-e-w tdroad gmmumsdra(w@rméd@@m €orfbingd with various

t {
2208 dhere AkAGw s ARabEreuRe RS Tolowing table; 517
5 [MtH ' (base peak) acid 2-(3-piperid-4-yl propionyl -

%E q%}z 516 | M+], am no) benzot hi azol - 6-yl ester nfz
Minclg- [CaHL4ANOcom oU”Bydr ochl enaralgerizhtion212:
[ SG2PhNH Bul|+' nmfz 165: [377 - 212] i' 1 H NWMR

P oo By BBl ol TR Sy o o

(unr esol ved c&ﬂﬂpﬂ @mlpeﬁwiylprdpmm 1)E28v/z B161MEB

(unresol yed Cé?ﬂm(}@éﬁzotglgzﬁ-sggrmster ﬁ@zﬁ?”fa@kzi% Héh’b 2. 83
(m 2H) . A2.92 21

He, 2H): °6. é"ﬂdfeﬁ'?"?fé’& d J =090 Pl‘i Z@F-FOZF?hW”](dd J
= 8.5jand 2.5 Hz, 1 H); from®6 .9@1/1(55 B7402(yery
broad|unresql ved conplex, 1 H);

9.0 Hz, 2H);| 7.68 (d, J = 8.5 H::,KHM ?Je%?”%%(’ag"“?’:“”" PP -
2.5 Hz, 1 H)|; in DMSO-d6:

0.94 (d, J = 7.0 Hz, 6H); 1.32 (m, 2H); from
1.50 to 1.65 (unresolved complex, 3H);
from 1.78 to 1.88 (unresolved complex,
29 g 3H); 2.52 (masked, 2H); 2.83 (m, 2H); 2.92
(d, J=7.0 Hz, 2H); 3.25 (d, J = 12.5 Hz,
2H); 6.67 (broad d, J =9.0 Hz, 2H), 7.00
(dd, J =8.5 and 2.5 Hz, 1H); from 6 .90 to
7.10 (very broad unresolved complex, 1H);
7.45 (broad d, J=9.0 Hz, 2H); 7.68 (d,
J=8.5 Hz, 1H); 7.72 (d, J=2.5 Hz, 1H),
8.40 (broad unresolved complex, 1H); 8.70
(broad unresolved complex, 1H); 12.45
(broad s, 1H).

AN
’ 4-Isobutylaminobenzenesulfonid Mass: LCMS: m/z 519 [M+H]" (base peak)

acid 2-(8-aminooctanoylaming)- | IE: m/z 518 [M™],

benzothiazol-6-yl ester hydro- | m/z 377: [M"}- CO(CH;);NH_,

29b | o chloride miz 212: [SO,PhNHiBu]"

miz 165: [377 - 212] ™ (base peak).

1H NMR spectrum (400 MHz ) — & in ppm -
in DMSQO-d6:




8.40 (broad unresolved conplex, 1 H); 8.70 (broad

unresol ved conplex, | H); 12.45 (broad s, 1 H). HZN

4-1 sobut yl am nobenzenesul foni Mass: LCMS: nfz 519

[ MMH] ' (base peak) acid 2-(8-am nooctanoylam no)- |E:

mz 518 [M], benzothiazol-6-yl ester hydro- mz 377:

[ WO)200800%7@B2) 7NH2, 29b o chloride mz 212: PCT/FR2005/000761
[ SO2PhNHi Bu] + OH mf z 165: [3743- 212]'"' (base peak). 1

H NVR spectrum (400 MHz) - d in ppm- in DVBO d6: WO

2005/ 097787 PCT/ FR2005/ 000761 43 d 5
6H); 1.32 (unresolved conplex, Igl)(bsg(g ‘g 6fﬂ'—rI]Zr g@%) vﬁé‘umesmved

conpl éx, 2H); 1.64 (unresolved g¢&applex,6HIH-55 {urpgsolved complex,

(m, J =6.5Hz, 1 H; 2.52 (maskegly, 1237]) unregelye% complex 2H); 1.83
(unresol ved [conpl ex, 2H); 2.91 (d,

6.67 (broad d, J = 9.0 Hz, 2H); émbsl-(%&gdw 236 (masked, 2H);
9.0 Hz, 1 H| 7.45 (broad d, J = 2%80(uhisoldd) combldd 2H), 2.91 (d,

(d, J|= 9.0 | Hz, I H; 7.72 (brocg_asgilll—l)z-t')'_eg.?(bgoadouag 9.0 Hz,

unresaol ved conpl ex, 3H); 12.4 (broa
I ntermnedi at e 30: Preparation of t2HypEdrdad V=00 ¢z, 1H); 7.45

acid 2-tert-putoxy- carbonyl am ng hj .22 gl6>M. =
2 Q@Q%noﬁglﬂéﬁqz 2|¥i 7.68.(d, =90

f@))

ester [4- 0 OF( S 01SCS H-NI i O

(6- hydr oxybenzot hi azol - 2- yl ) car bartze 16k i7dr2t Eropd l?ut*kﬂ) 739 (broad

ester unresolved complex, 3H); 12.4 (broad s,
1H).

[ntermediate 30: Preparation of thiophene-2-sulfonic acid 2-tert-butoxy-
carbonylaminobenzothiazol-6-yl ester

A solution of (6-hydroxybenzothiazol-2-yl)carbamic acid tert-butyl ester
(intermediate 14) (527 mg, 1.979 mmol), 2-thiophenesulfonyl chloride
(433 mg, 2.37 mmol) and triethylamine (677 pl, 4.75 mmol) in 10 ml of

10 acetone is stirred overnight at room temperature. The reaction medium is
concentrated to dryness. The residue obtained is washed with water, with
acetone and then with ethyl ether to give 621 mg of thiophene-2-sulfonic acid
2-tert-butoxycarbonylaminobenzothiazol-6-yl ester (light gray powder) in a
yield of 76%.

15 LC/MS: [M+H]+=412.98, retention time: 3.99 min.

Intermediate 31: Preparation of thiophene-2-sulfonic acid 2-aminobenzo-

thiazol-6-yl ester
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(internmedi ate 14) (527 ng, 1.979 mmol),

2-t hi ophenesul fonyl chloride (433 ng, 2.37 mmol) and
triethylamne (677 (err)l, 4.75 mmol) in 10 mM of 10
acetone is stirred overnight at roomtenperature. The
reaction nediumis concentrated to dryness. The

r ¥ 00es/0vt787 ned i s washed with water, wth BCEFRA805/000761
and then with ethyl ether to gi4ve 621 ng of

t hi ophene- 2-sul foni c acid

2-tert-but oxycar bonyl am nghepzg bngZDs 6-yl ester
(l'ight gray powder) ||m\a—<y| ofn 7%/ 15 LT MB:

[ MtH] +=412. 98, retention N 3.9 M. Internediate

31: Preparation of thi ophene 2-sul fonic acid

2- am nobenzo- thiazol-6-yl ester WD 2005/ 097787

P/ $6R2108Y5/ 60 eRi6phe ek 2 SulioBicO 8id I—Etért:butbxycm‘bmywminobenzo-

S‘*b@%@"-’@-&i’%*%’é?@%%%&@ {335 Bidmmonand tiflyogpacetic acid

( |(!'{15émlnéaf3a'nr@030m mb of dickhl@emetiane and 600 pl of water is stirred
t"fblt 2URRE R %dbn"i‘%ﬁﬁg@rét%er F’ghe ]rgﬁctmfpln)eduﬁ‘mlé Bbn&ntrated to

OTOITEt ane and water IS stirre

@eqﬁof@r@vmg OfdgBenof diipehensrresulifoRic 364 erarpinokenzelijazol-6-yl
i Sas@érﬂﬁ ehé ferhedf ﬂh@ trifilioToasastid acidisaft (Bmﬂn@yléfd of 76 %.

o L iRefotl DT s refisPIEer -4 48y s ¢
(oil) inayield of 76 % LC M5 (nmethod Al):

; Fq%ﬁ"i%é,l—?% ?‘f?ﬁé"aﬂﬁnt oFPihiGpehd > Rutod® BETPLS(pigeridine-4-

-2
25@(mméhamnﬁ]@emzof@m%?rﬁyyl )ezgﬁrn@qmeﬂum withzgflugrogpetic acid

ester; conmpound with trifluoroacetic acid Os HSF
0] F(}|HNN(]\IIiOo F O 15 1st step: sol ution

of thi ophene- 2-sulfﬂ c acid 2- Iqmsnobe%z t azol - 6- vyl

oM HND—“N'(‘ J@’

1st step: A solution of thiophene-2-sulfonic acid 2-aminobenzothiazol-6-yl
ester (intermediate 31) (80 mg, 0.256 mmol), Boc-isonipecotic acid (176 mg,
0.768 mmol) HBTU (291 mg, 0.768 mmol) and N,N-diisopropylethylamine
(223 pl, 1.28 mmol) in 4 ml of dimethylformamide is stirred for 3 days at room
temperature. 30 ml of water are added to the reaction medium, which is
extracted with ethyl acetate. The organic phase is washed with water and with
saturated sodium chloride solution, dried over magnesium sulfate and
concentrated to dryness to give 4-[6-thiophene-2-sulfonyloxy)benzothiazol-2-
ylcarbamoyl]piperidine-1-carboxylic acid tert-butyl ester.
LC/MS:[M+H]+:523.96, retention time: 4.00 min.

2nd step: A solution of 4-[6-thiophene-2-sulfonyloxy)benzothiazol-2-yl
carbamoyl]piperidine-1-carboxylic acid tert-butyl ester and triflucroacetic acid
(1.5 ml) in 1.5 mi of dichloromethane and 100 ul of water is stirred overnight
at room temperature. The reaction medium is concentrated to dryness, the
residue is taken up in 500 pl of DMSO and a sample is purified by preparative
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ester (internediate 31) (80 ng, 0.256 nmol),

Boc-i soni pecotic acid (176 ng, 0.768 mvol) HBTU (291

ng, 0.768 mmol) and N, N-dii sopropyl et hyl am ne (223

pl, 1.28 mmol) in 4 mM of dinmethylformam de is stirred

for 3 days at room 20 tenperature. 30 m of water are
adMoeR0080927787 r eacti on nedi um which is extr RETEERANASN00761
et hyl acetate. The organic phdse is washed with water

and with sat urat ed sodi um chl oride solution, dried

O\LQI/W é‘ﬁio’d@ ' Giiee3 of @Is@ﬁoﬁle a‘é'id’ Ef[ﬁﬁpér‘ihlneA-
gi ve 6-t hi op 2-sul | o |%]benz ﬁ

y|C@5tP 'p?ﬁ.bsezmaa?@ -vigs 9@5 BoWaq withdr uqm@y‘?tlc acid.
es_tceMS R+ MB3[ I b tentidn tifiks: 224 ek on tine: 4.00

m n. step: A solution of

4-[ 6- thlophene 2-sul fonyl oxy) benzot hi azol - 2-yl
c dntaamuig| BPi Fhlsirhgiiﬂle $amer mwethbd cascind ekempleb B2y | the following

S%é(ﬁfngﬁ%@m{%g é&’ ﬁ%% (ﬁloeb‘ﬂfe%e é—%ul?orm: )aclan ]agﬁn%eﬁothlazol-

o Y'rﬁ%ﬁ’t assor%qurwdwteanp@lam aﬂ)ecomhme\de\a&h vaﬁou%ap@ﬁ» These
tarré“ﬁ'@séﬁ’teﬁr e foldefng? g6l YRe | L~°CWIS|§eé‘reU Berformed

|n 50 err of O and e Is purified by

pre&Rard Oébﬁ%/ 097787 PCT/ FR2005/ 000761 45 LC/ MB

(et hod B), to give 3 ng of thiophene-2-sulfonic acid

2-[ ([pi perTdi ne-4- c¢ar bonyl ) am no]J benzot hi azol - 6- V]

est g o conmpound wi tth trifluoroacetic acid. | [MEANM: retention

[ MrHIEXeRBI8] 97 setention ti Bmpdung® M n. 5 [Exanpl e, 33:

Usi ng Nbe sane nethod as in exarrpl e 32, the foll ovvf"ﬁeg

exanples are prepaned using._thiophene-2-sulffonic |doin

2- arfi nobengot hjllazoll-. 6-yl est as. precursor

(i ntler medi at e (31 c:JH‘BP%@B‘z\'/ﬁ”?‘H"C\PéI"l%@s aci |#2.0Thies &

exarnpl es are p esentoipdndn the following table; the

LCVBs e performed  accordin d, Al 10

Bt ST ot opRE R RE AR MBI el i e |

m n{ H Thi pphene- 24 sstbrfowmppuaatwd\tﬂﬂt(oﬁ}acélt@ 01 2. 77

pi perid-4

acid

N
*r/‘ Thiophene-2-sulfonic acid 2-(2-amino-| 39,98 | 2.62
0

acetylamino)benzothiazol-6-yl ester;

O

33b

compound with trifluoroacetic acid

N~ Thiophene-2-sulfonic acid 2-(2-

oﬁ) methylamino-
33c

acetylamino)benzothiazol-6-yl ester;

384.00 | 2.67

O

compound with trifluorocacetic acid

Thiophene-2-sulfonic acid 2-(3-amino- 38399 | 2.65

334 prepionylamino)benzothiazol-6-yl
ester; compound with trifluoroacetic

acid

0]
N
f Thiophene-2-sulfonic acid 2-(8-amino-

453.98 | 2.91
octanoylamino)benzothiazol-6-yl

33f ester; compound with trifluoroacetic

acid




10

15

20

33a yl propi onyl am no) benzot hi azol -6-yl 0 ester;

conpound with trifluoroacetic acid N O~

Thi ophene-2-sul fonic acid 2-(2-am no- 369.98 2.62 33b
acet yl am no) benzot hi azol - 6-yl ester; O conpound with
trifluoroacetic acid N Thi ophene-2-sulfonic acid 2-(2-
33002087787 33c 0 net hyl am no O PCT/FR2005/000761
acetyl am no) benzot hi azol - 6-yl 46ster; conmpound wth
trifluoroacetic acid N Thi ophene-2-sulfonic acid

2-(3-am no il
pr ogi onyl aL]lQ )/Lenz h%?%ezng:idsbugoq'c 8(3'd % 3 diethyl cloHddInpg2.81
with trifluor@aceti @mimiwloﬁﬂﬂmlﬁﬂb@]@h@ﬁ@@ sul fonj c

aci d 23¢@- ani ne; 49% &broftbourGlifRMibBMRaNED) benzot h
iazdq | -6-yl 33f]estler; conpound wth trifluoroacetic

o adid OH WO 2605 0F9¥87 PCT/ FR2005/ 000761 46 ~ |

Thi dphene-2-s on| aci 03 2.81 N
ani ropr opi pnyl ¥ni na) E’H'}%‘Fﬁléa’g‘ﬂ'!"’%'dh%zﬁj o-exsina; | 3.63
congoussh W t h_Lr i f I paneavetyianindbdhzathiazbl-6-yi ‘
Thi dphene- 2 §u| Q)nl estaF' d 2- (cycl opro- 380.P9 3.683

33h 'opanetarbonytamo) UCIILUL h-azot=6=y1

Intermediate 34: Preparation of 4-(2-diisopropylaminoethylamino)benzene-
sulfonic acid 2-aminobenzothiazol-6-yl ester

S O\S/©/
HZN«ND/ 0"

A solution of 4-fluorobenzenesulfonic acid 2-aminobenzothiazol-6-yl ester
(intermediate 16) (100 mg, 0.225 mmol) and N,N-diisopropylethylenediamine
(395 ul, 2.25 mmol) in 5 ml of NMP is heated at 150°C by microwave using an
"Emrys™ Optimizer" machine for 20 minutes. The crude reaction product is
taken up in 50 ml of ethyl acetate and the resulting solution is washed with
5 times 50 mi of water. After separation of the phases by settling, the organic
phase is dried over sodium sulfate, filtered and evaporated under reduced
pressure to give 100 mg of 4-(2-diisopropylaminoethylamino)benzenesulfonic
acid 2-aminobenzothiazol-6-yl ester.

LC/MS (method A1). [M+H]+ = 449.22, retention time: 2.36 min.

N\/\N/k
A

Intermediate 35: Preparation of 3-{6-[4-(2-diisopropylaminoethylamino)-
benzenesulfonyloxy]benzothiazol-2-ylcarbamoyl}azetidine-1-carboxylic acid
tert-butyl ester
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O ester Internmediate 34: Preparation of

4- (2-di i sopropyl am noet hyl am no) benzene- sulfonic acid

2- am nobenzot hi azol -6-yl ester O HiRZN-<\ 0"S 0 5 NA
solution of 4-fluorobenzenesul fonic acid

2- am nobenzot hi azol -6-yl ester (internediate 16) (100
nyv0Qo82b978pl ) and N, N-di i sopropyl et hyl enedimIT/RR2005/000761
(395 pl, 2.25 mol) in 5 mM of7NWP is heated at 150C

by m crowave using an 10 "EnrysTM Opti m zer" machi ne

for 20 m nutes. The crude reaction product is taken

up in 50 m of eth acetate and the resulting

S BBmIoRf RzeRdiRetiwicarbonyik a6 S0omA-estbul dsterar 254 mg of
S?—I@T@térﬂ@% |.II %sgﬂﬁ?sos&ugﬂcé%@?% 'ta'eétﬂutléﬂ"'%m; 2 Qadﬂs%propylammo-
p@ilaﬁ@ inaibereanesil n'eeoeépgr §UP’é°tt"d'ZQ N?%Z‘ii(@o{)' egpr (inter-
4Tﬁé’dldté $4J)p(f109y'h N0.008 tiwyibB il Bahbeidiertisyio frmamide IFhe solution
aC| |[1§;ir|_% _sr:t?rne ﬁgti}izﬁoqrgiag#?@ %hep:%atu§ %&T{h#ﬂlon of 50 ml of
| maen”eﬂjea'eacm migdiprar istéxtractdd with 3 times 25 ml of ethyl acetate.

37 é)&récﬁ Qhé F?Qc‘i ¥} ﬁﬁ'lgﬁggﬁzlﬂf @fﬁt?oﬁlf%’ed anld}evagor%ted under

benZenes benzo
eI&d'é%ﬁdoBBQSISUEﬁ tycgue 79 mgraf- %U@?IOﬂeIh@rO“OSCD'LUJﬂPdI@Y g/ution in

Sa’\?‘?/ﬁ @c%r@ﬁ@ﬁiaﬁl%ré%ﬁﬁﬁ?hﬁﬂ%@@@t %Ofl‘g\frﬁt]raﬁtaf §8 Pmfute, on
rebhcETs oSa e oF SR L LarsR PRy amino)
S @entzeﬁﬁts@fonﬂrl&?}bﬁnz&ttﬁmﬂﬂ%ﬁm mhamoyl}azetidine-1-carboxylic  acid
ett%bﬁ%gﬁe&enzenesul fonic acid
hi azol - 6-yl ester (inter 5 nediate 34)
( LGEMEy [MaHI2563@vd 1 yetentien times 3.6 min.Hethedhi de. The

solution obtained is stirred for 20 hours at room

terrperature After addition_ of 50 of water, the
urRfaparaan afcfbé&d\uﬁ@mogyfﬁmwtbzlamm%xbenzene-

efsmfbn.@t‘a%i&kf(s-teEffwt@zychﬁfdr@laaﬁmoébtaﬁ@y@wnom@@mam -6-yl

sul {eate filtered and "'evaporated under

3
O%h

Hon
’ 5 R‘SO \/\)N\
SOl

175 mg of 8-tert-butoxycarbonylaminooctanoic acid, 256 mg of HBTU and
235 pl of DIEA are added to a solution of 4-(2-diisopropylaminoethylamino)-
benzenesulfonic acid 2-aminobenzothiazol-6-yl ester (intermediate 34)
(100 mg, 0.225 mmol) in 5 ml of dimethylformamide. The solution obtained is
stirred for 20 hours at room temperature. After addition of 50 mi of water, the
reaction mixture is extracted with 3 times 25 ml of ethyl acetate. The extracts
are dried over magnesium sulfate, filtered and evaporated under reduced
pressure to give 338 mg of crude oil. This oil is purified by elution in a 95/5
dichloromethane/methanol mixture at a flow rate of 10 mi/minute, on 10 g of
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reduced pressure to give 700 ng of crude oil. This oil

is purified by elution in 10 a 95/5

di chl or onet hane/ net hanol m xture at a flow rate of 10
m/mnute, on 20 g of silica, to give 39 ng of
3-{6-[4-(2-diisopropyl am noet hyl am no) -

bavoenesod7enyl oxy] benzot hi azol - 2- yl car banoy| BGER2@H5/000761
e-1-carboxylic acid tert-butyg ester. LC MS: [ MHH] +:
632.11 retention tinme: 3.00 m'n. Met hod Al 15

' %Iﬁ:%”ﬁtg' 8. 383 n%e&a@(b' gforéﬂérﬁl’nl%]ethrylaminol)t%Fnzenesu[fonic

am no

t
> Sg gtteﬁmrﬂug@;@armwawpﬁ@@@mmn@)heﬁaytb‘@@d;ﬁml@ﬁtﬁr
| ‘L@/MS r%ﬁ-ﬁ-ﬂ# do838! rétention tithe: 13,25 nfih. MefNdd-AT N O

20 175 8-tert-butoxycarbonyl am nooct anoi ¢ aci d,
256 ng of HBTU and 235 pi of DIEA are added to a

S Ohtetrnediatd 3%: Pébpér&i‘&ﬂpbﬂ@-ﬂ@ﬂs E?Mhﬂméthylammo )benzene-

BRI 2 i s SRS BEidregf Hamino-
dibeetbtpidan-Geyhiester. The sol uti on obt ai ned is 25 stirred

for 20 hours at roomtenperature. After addition of 50
m of water, the rﬁrégaction m xture is extracted with 3
f

times 25 m of et acetate. The extracts are dried
over magnesi um s e, filtered and evapo ted under
reduced press N 0,0ive 338 rrg Thi s

oil is purifie gl ut i on i no& g\
et hqng ur%a a fl rate of 10

di chl or onet han
m/mnute, on 10 g of eB5/ 097787 PCT/ FR2005/ 000761

48 silica, to give 153 ng of
4- (2-dii sopropyl am noet hyl am no) benzenesul fonic acid

2168- rhgrdf btk toxteRydPBYhAaMINsTycRhpeyitaBcamd§ic atid, 256 mg of

"B §34%35 ul of DIEA are added to a solution of 4-(2-diisopropyl-
aminoethylamino)benzenesulfonic acid 2-aminobenzothiazol-6-yl ester (inter-
mediate 34) (100 mg, 0.225 mmol) in 5 ml of dimethylformamide. The solution
obtained is stirred for 20 hours at room temperature. After addition of 50 ml of
water, the reaction mixture is extracted with 3 times 25 ml of ethyl acetate.
The extracts are dried over magnesium sulfate, filtered and evaporated under
reduced pressure to give 720 mg of crude oil. This oil is purified by elution in
a 95/5 dichloromethane/methanol mixture at a flow rate of 10 mi/minute on
10 g of silica, to give 120 mg of 4-(2-diisopropylaminoethylamino)benzene-
sulfonic acid 2-[(1-tert-butoxycarbonyl aminocyclopentanecarbonyl)amino]-
benzothiazol-6-yl ester.
LC/MS: [M+H]+: 660.56 retention time: 3.11 min. Method A1
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LG Ms: [M+H] +: 690.33 retention tinme: 3.25 mn. Method

Al 5 Internediate 37: Preparation of

4- (2-dii sopropyl am noet hyl am no) benzene- sul fonic acid
2-[(1-tert-but oxycarbonyl am nocycl opent anecar bonyl ) am

no] - benzothi azol -6-yl ester. o~ Il O NoOo N N / O
10wDEE0HgoTTS7 PCT/FR2005/000761

1-tert-but oxycarbonyl am nocycld4gpent anecar boxyl i c aci d,
256 ng of HBTU and 235 (err)l of D EA are added to a

sq SrieBidil 38: gﬁﬂérhﬁé?ﬁbf’@({)ﬁ-ﬁ (2- dusc?propylammoethylammo)—

10et Ty al n

> t@ﬂlﬁaeéwiqnym)@hﬁnzeﬂwzcasa-@arb@mqy&methﬂ&pla@rédIea71 -carboxylic

( 160 tEH-bQtvRaStefmol ) in 5 m of di nethyl formami de. The
sol uti on 1g obtained is stirred for 20 hours at room

tenperature. After addition of 50 m of water, the
reaction mxt__}(e is extracted with 3 times 25 nml of

et hyl acetate Agﬁe extracts are dried over magnesi um
sul fat e, fllter nd evaporated under reduce
pressure to give 2 nmg of crude oil. Th,i,g){il
purified by eluti inga 95/5 N

di chl or onet hane/ net h | Xt 208 | ow r/alt\e of 10
m/mnute on 20 10 g ofN—s{\Itcggi ve 120 ng of

4- (2-diisopropyl am noet hyINani~¥0) benzene- sul fonic acid
2-[(1-tert-butoxycarbonyl

am nocycl opent anecar bonyl ) am no] - benzot hi azol - 6-y

e<tedr mgL @fvet-canodymetindpipeddinet natbenylia nacid3 . tent- tmtyi ester,
'VBHM Abf \P@'?@Oéﬁ@%iiﬁijl il DTBQOQ@ ARAEE1to 49 solution of 4-(2-

Igégl![%‘%ly 'BPP%E’BBQ b}:ﬁz%g@gqq{g% fg§l- 2-aminobenzothiazol-6-yl
b@_sz;aﬂmermedhat@m) qum aid)ia225 n&nclz;rubamy lof mhbtﬁy)fﬁrmamlde
gr'll_h%' gg@%pﬁ?{zgﬁ%ﬁ/qd is r@?’é\eg fot" bo WS &° room'\{empergture After
addition of 50 ml of water, the reaction mixture is extracted with 3 times 25 ml
of ethyl acetate. The extracts are dried over magnesium sulfate, fittered and
evaporated under reduced pressure to give 380 mg of crude oil. This oil is
purified by elution in a 85/5 dichloromethane/methanol mixture at a flow rate
of 10 ml/minute on 10 g of silica, to give 90 mg of 4-({6-[4-(2-diisopropyl-
aminoethylamino)benzenesulfonyloxy]benzothiazol-2-carbamoyl}methyl)-
piperidine-1-carboxylic acid tert-butyl ester.

LC/MS: [M+H]+: 674.57 retention time: 3.11 min. Method A1

Example 39: Preparation of 4-(2-diisopropylaminoethylamino)benzenesulfonic
acid 2-[(azetidine-3-carbonyl)amino]benzothiazol-6-yl ester.

Q"’“‘NJ\
N>—< o} A
<13
1.5 mi of hydrochloric dioxane are added to a solution of 39 mg of 3-{6-[4-(2-

diisopropylaminoethylamino)benzenesulfonyloxylbenzothiazol-2-yl-
carbamoyl}azetidine-1-carboxylic acid tert-buty! ester (intermediate 35) in
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5 N 164 ng of 4-carboxynethyl pi peridi ne-1-carboxylic

acid tert-butyl ester, 256 ng of HBTU and 235 (err)l

of DI EA are added to a solution of 4-(2-

di i sopropyl am noet hyl am no) benzenesul foni ¢ aci d

2- am nobenzot hi azol -6-yl 10 ester (internedi ate 34)

( WO 2905/09.7825 nmmol ) in 5 m of di et hyl f or TePdDER2005/000761
The solution obtained is stirmsed for 20 hours at room
tenperature. After addition of 50 mM of water, the

I e(a% | OBf 'Bld)iéﬁee Tﬁe epelstifin g;egoﬂlﬂlgﬂ B Clines for §1houﬂaf at room

et at e. he extract are dried over magnes

t hyl
s ?'\?/‘Bﬁéacmﬁ PF%r*B@n SYarowaiag dnges Jeduersd prassuEe & glve 49 mg of
profﬂsiwmehtlg puNfeB &y n_rg:/ms %ugieeogv m§%f54q2|-dlis§ ﬂo‘poylammo-

mettipeertahanilan “Aodo PR Egtgﬂé‘a'}Soﬁ‘?Sﬁmmpoenzo-
sithiazal;:6-ybesten e 90 mg of 4-({6-[4-(2-diisopropyl -

) | f I b t hi | - 2- b
amgllofwhw% erlEesu onyl oxy] benzot hi azo car

anoy i ne-1- carboxyllc acid tert-butyl
ester. I_SCJW- +H] pidz=266.8 (MEHPT time: 3. 11 nin.
Met hod Al 20 Exarrpl e 39: Preparation of

4-(2-di i am noet hyl am no) benzenesul fonic acid
E[&Q&Eéﬁﬁpﬁééj e%f?fbeﬁ @( HPeRPp¥iErYneetly@migo)penzenesulfonic
estier 2-(8-ahhindoctandVla@indibénrdthiizohgd) esterori ¢ di oxane

are added to a solution of 39 ng of "3-{6-[4-(2- d

||sopropthy1noethylan1no)benzenesulfonyloxy]benzothla
zol - 2-yl - tarbanoyl } azeti di ne- 1- carboxylic acid
tert-butyl est®&r_(internediate 35) in MD 005/ 09|r787
PCT/ FR2005/ 000761\_50 155 m of d|ox he TRSUM i ng

solution is stirred 5 Bour a@“r t enperature

and then evaporated un ﬁr_«g‘@( p'sressure to give 49
mg of oil, which is pu L@/l\/IStoglve9.7rrg

of 4-(2-diisopropyl am no- ethyl am no)benzenesul fonic

acid 2-[(azetidi ne-3-carbonyl)am no] benzo- 5

t Binalzafl hyatrythlefit eioxale: are@ddel -8 FolUthHf+153 mg of 3-{6-[4-(2-
diisopropylaminoethylamino)benzenesulfonyloxylbenzothiazol-2-yl-
carbamoyf}azetidine-1-carboxylic acid tert-butyl ester (intermediate 36) in 3 ml
of dioxane. The resulting solution is stirred for 5 hours at room temperature
and then evaporated under reduced pressure to give 152mg of 4-(2-
diisopropylaminoethylaminc)benzenesulfonic acid 2-(8-aminooctanoylamino)-
benzothiazol-6-yl ester.

MS: DCI: m/z=590 [M+H]*

ES*: m/z=590 [MH]*; m/z=295.95 [M+2H]*"*

1H NMR spectrum (300 MHz ) — & in ppm - in DMSO-dé:

From 1.20 to 1.38 (unresolved complex, 16H); from 1.42 to 1.68 (unresolved
complex, 6H); 2.29 (t, J = 7.0 Hz, 2H); 2.74 (unresolved complex, 4H); 3.16
(unresolved complex, 2H); from 3.50 to 3.80 (unresolved complex, 2H); 6.71
(broad d, J=9.0 Hz, 2H); 6.96 (broad d, J =9.0 Hz, 1H); 7.33 (broad t,
J =6.0 Hz, 1H); 7.51 (broad d, J = 9.0 Hz, 2H); 7.64 (d, J = 9.0 Hz, 1H); 7.68
(broad s, 1H); 7.85 (broad unresclved complex, 3H); 9.98 (unresolved
complex, 1H); 12.4 (broad s, 1H).
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ES+: m z=532 [ MH] +; m z=266.8 [ Mt2H] ++ Exanpl e 40:
Preparati on of

4- (2-di i sopropyl am noet hyl ani no) benzenesul fonic 10
aci d 2-(8-am nooct anoyl am no) benzot hi azol -6-yl ester.

HZNHI 05 019%" v /\ H—~ 1l HNCO 3 m of
hywdOeohs$/097787 di oxane are added to a sol uti on RET/FR3005¢000761
of 3-{6-[4-(2- 15 51

di [ sopropyl ani noet hyl am no) benzenesul f onyl oxy] benzot hi

antal¥!

t gﬁl& 41: gzé;g?]ﬂfil l:]] %)gﬁe éﬁlkBﬁro?gEa?ﬁlheéH a‘?mﬁ?b%nzenesulfonlc
diesichéd(T-aminacysiopentanesaranybaminclsenzatb @zeb-ybesistr s

at room tenperature and t hen evaporated under reduced

pressure to give 152 ng of 4-(2-
d||sopropylan1noethy|an1no)benzenesu|fqp|c ackﬁés
ter

2- (/8- am nooct angyltﬁmrrl no)- 20 benzeA zo‘1~45\yl .
MG DCl: m .+ ESt: Alkz=R90 I MH +; 1y z=295. 95

[ ME2H] ++ 1 d@_gtr 300§ dinfppnm- in
DVBO- d6: From 1.2 funrgsol ved conpl ex, 16H);

from1.42 to 1.68 (unfesol"'ved 25 conplex, 6H); 2 29
(t, J =7.0 Hz, 2H); 2.74 (unresolved conpl ex,

t 16@%@@3@3@ £5i8%ng Srg Hded i G goliion "o cﬁ@me of 4-(2-
2Id)|so@'oaﬁlahhnoemuykémldo)be&zanémIfohch)acu?f 29(1- tﬂrblauitokycarbonyl-
éxm@o&y(gg%rﬁekg%rﬁeﬁﬂl)ﬁﬁ@%%ﬁgt%zol %Egtv/a g@tf nze@iéte 37)
i &3 o1l veld disapee T hea Fsuliing ssolulinne b isfived &g Bhwpreat room

1 té’ﬂ-lggzﬂa%d% é@% ;Egé'n %vaéol@ted Wd%@@éépébé‘e?ﬁﬁ?assure to give 90 mg of

49(2»@1@ @pP%%@ﬁ%HVWM@It%@'YR)ﬁBéHQ@%&s&*ﬂb‘iﬁw@ﬂér’woethy"

Zdﬁlﬁomnﬁéﬁdﬁlwtafmﬁ@[( bamyihbeyslmsariiangsirbbagimitojbenzo-
ﬂ%%tzo -6-)'\/'I ester. B VN
1H NMR spectrum (300 MHz ) - d in ppm - in DMSO-d6 + 1 drop of AcOD:
1.26 {d, J = 6.5 Hz, 12H); from 1.85 to 2.02 (unresolved complex, 6H); 2.35
(unresolved complex, 2H); 3.19 (t, J = 7.0 Hz, 2H); 3.50 (t, J = 7.0 Hz, 2H);
3.68 (mt, J = 6.5 Hz, 2H); 6.72 (broad d, J = 9.0 Hz, 2H); 6.98 (dd, J = 8.5 and
2.5 Hz, 1H); 7.55 (broad d, J = 9.0 Hz, 2H); 7.76 (d, J = 8.5 Hz, 1H); 7.85 (d, J

=2.5 Hz, 1H).

Example 42: Preparation of 4-(2-diisopropylaminoethylamino)benzenesulfonic
acid 2-(2-piperid-4-ylacetylamino)benzothiazol-6-yl ester

3 ml of hydrochioric dioxane are added to a solution of 90 mg of 4-({G-[4-(2-
diisopropylaminoethylamino)benzenesulfonyloxy]lbenzothiazol-2-carbamoyl}-
methyl)piperidine-1-carboxylic acid tert-butyl ester (intermediate 38) in 3 ml of
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5 3 m of hydrochloric dioxane are added to a sol ution

of 120 ng of 4-(2-

di i sopropyl am noet hyl am no) benzenesul foni ¢ aci d
2-[(1-tert-but oxycarbonyl -

am nocycl opent anecar bonyl ) am no] benzot hi azol - 6-yl
eswer2005/09Emredi ate 37) in 3 m of di oxane. AQEFR2005/000761
resulting solution is stirredfor 5 hours at room 10
tenperature and then evaporated under reduced pressure

t CHlSk%rge gﬁ'le""fbs%ftl goééﬁlutldmscéhr f?)‘l”ﬂ ff\c?]lﬁ'? Aol tMRgePature and

gi ve ropy am noe g/
aﬁhﬁa)ey@pgr@ﬁ@@ gnfiglh;ag!ug@d gprressure to give 90 mg of oil, which is purified

t B 1I6CI<MMSIOEY célgeé?mwm?aéﬂommegfup m@ﬂ;ﬁﬁmethylammo)benzene-
| u

Ric Aol B Bapierid A ViapE Me T ole e iz S esters s
EIZLC/M&( )[M#H]&EEM 23 rétﬁ-rﬂloﬁ&lrﬁmrﬁ ?%m(e?‘ledme A$XO E|z H) ;

ex =
2ilis: S S RIS PEIGRER, 2 )01 Sttt 3 L6 e
oH): 6.68": tizesas MHI]; m/a-—BB'HS [(MWH)IB] 98 (dd J =28.5
Y b

7”% ﬁ#@ctrérr@élﬂzo Mﬁ% Bgﬁg)éﬁlrz dv?n DMSE-d#+ - 1269?p'$f AcOD at
20383 rfﬂ) @Gp: Preparation of
4 -1.23qH] gepr ok anmp Gﬂ‘dﬁﬁ'@ﬂ?'ﬂ@ﬂbw Lﬂﬂ@ﬁ@llvéﬂrﬁdﬁnpléﬁlle from

1§§§Qo ,q,\%?unrﬁpﬁ/pgt oguhex Z%IHS%% glfmrﬁ}a;a vgg o&pﬁgx, 1H); 2.31
di(dxare 74y ¢ladzie)] frama2 83 tot 2BV ¢hnr@Golvgdotomplex, 2H); 3.22 (t,
ik r%w%ym 87 Riptln RSPl PPl AR A0 4 - 04
ats, s domiass 3% Bynpabled oot ok (bt = 9.0

173'# 08 Haf JE 85eaRE g 2e 3])), '7”583 IgE‘Foand,Vp- 9.0 Hz, 2H);
2005/8? 787 CT/F 008000761 157 yi The

r a0 (b= <oP b2 OR)i 698dr ¥ EF P 612 9 ours at room

tenperature and then evaporated under reduced

prﬁsiﬂsémué eg éé’ \fg—b\ég@ Iﬁ,ﬂr%ﬂ% [Slusobrc\nl\gylé:%noetl?ylfamuno?benze\ﬁesulfon|c

4-gcid ﬂ+aceqpammdb@|mzo’dmio}-lﬁayhesterbenzene- suI fon| c acid
2- (2-pi perid-4-yl acetyl am no) benzot hi azol - ester.

~ s @

28 mg of acetic acid, 177.5 mg of HBTU and 163 pl of DIEA are added to a
solution of 4-(2-diisopropylaminoethylamino)bhenzenesulfonic acid 2-amino-
benzothiazol-6-yl ester (intermediate 34) (70 mg, 0.156 mmol) in 4 ml of
dimethylformamide. The solution obtained is stirred for 20 hours at room
temperature. After addition of 50 ml of water, the reaction mixture is extracted
with 3 times 25 ml of ethyl acetate. The extracts are dried over magnesium
sulfate, filtered and evaporated under reduced pressure to give 130 mg of
crude oil. This oil is purified by LC/MS to give 15 mg of 4-(2-diisopropylamino-
ethylamino)benzenesulfonic acid 2-acetylaminobenzothiazol-6-yl ester.
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5 LOMs: [MH +: 574.23 retention tine: 2.24 mn.
Method A MS: DCl: m z=574 [MH1 ES+: m z=574 [ MH1,
m z=287.9 [(M2H)/ 2]+ 1 H NVR spectrum (400 MHz - 6 in
ppm- in DMSO-d6 + 1 drop of AcOD at 383 K (1100 : 10
1.33 (d, J = 7.0 Hz, 12H); from1.42 to 1.58
( vwioemobmeeiszonpl ex, 2H); from 1.85 to 1.95 PCT/FR2005/000761
(unresol ved corrpl ex, 2H); 2.1%3(unresol ved conplex, 1

H; 2.31 = 7.0 Hz, 2H); from2.87 to 2.97

2
(ﬁg{m 49%8"90"@5@?‘%%% vegg ‘l:éotl2 14]52_2%657 "'17-2568&2’('120% 1176;
= 6169; 1A34; 2094; 9f1|40§53 831 t7c53372§ EBEEeMNed conpl ex,
ZH)H Wﬁ%p@@fr@ﬁ‘ﬂ(%go MHz Q-@lrilﬁpr'ﬁzulnmSOZdQ8 (dd, J =

0 £3008, T7 a5z @;é:’?s,(gldga?(%g (yheesghiad,girhalagy 2H); 3.51
EKaﬁfds@I\/b'&i cﬁ’mplmr GQI-H)@rB P2 (nresolved complex 2H); 6.74 (broad d,

2: Dii b

o L2 PRl BoRRa s e RFBPRRN! H 03 BRaeit o, 4 =9.0
2HAN 1HP 286nhpradd de et + 8.Catzl 2H)7 7.68 ifd, o= HBTHzaMH); 7.70 (d,
163= I lygt

4035 He P ShE RsRoREtTomlef 138124 ol 110

2-am no- benzot hiazol -6-yl ester (internediate 34) (70

”EXEQP%IEG 4H§;| Prep al‘étlﬂbl :&{f R 2dd|| ;lel?n‘g{@ﬂ%ﬂamﬂiﬁbenzene-
© Sfonarand 2 Sedamipihenz '%ﬁo o RSt S EHIOT e

reaction mxture is extracted wth 3 tinmes 25 nl of
ethyl acetate. The extracts are dried over nesi um
sul f at e, fiIt_ered and evaporat ed unde redugi

pressure to give_130 ng of UO‘ o
purified by Lg_k%to gi ve 1?) ;
4- (2-di i sopropyham J¥o 3 h3 a )benz ulfonlc

aci d 2-acet yl ani NoBen azog) 6- yI ter.
2005/ 097787 PCT/ FRROO5/"500761 53 | R° 3420; 2989

2680; 1674; 1599; 1542; 1452; 1367; 1268; 1202; 1176;

Example 43a was synthesized from 250 mg (0.557 mmol) of 4-(2-diisopropyl-
aminoethylamino)benzenesulfonic acid 2-aminobenzothiazol-6-yl ester (inter-
mediate 34) as a solution with 57 mg (0.557 mmol) of acetic anhydride and
216 mg (1.671 mmol) of N,N-diisopropylethylamine in 10 ml of dichloro-
methane. The reaction medium is stirred overnight, the same amounts of
acetic anhydride and N,N-diisopropylethylamine are then added twice and the
reaction is continued for 3 days at room temperature. 50 ml of dichloro-
methane are then added, and the reaction medium is washed with water. 2N
hydrochloric acid solution is added to the organic phase to pH 3 and the
resulting organic phase is then washed with saturated aqueous sodium
chloride solution, dried over magnesium sulfate and evaporated to dryness to
give 140mg of 4-(2-diisopropylaminoethylamino)benzenesulfonic acid
2-acetylaminobenzothiazol-6-yl ester hydrochloride in a yield of 48%.

Mass: ES m/z=491 MH* base peak

NMR: 1H NMR spectrum at 300 MHz on a Bruker Avance DPX-300
spectrometer with the chemical shifts (6 in ppm) - in the solvent dimethyl
suifoxide-de¢ (DMSO-dg) referenced to 2.50 ppm:
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1161; 1134; 1094; 914; 851; 831; 753; 720 and 579 cn

1 H NWR spectrum (300 WHz) - 6 in ppm- in DMSO d6:

1.30 (d, J = 6.5 Hz, 12H); 2.22 (s, 3H); 3.23

(unresol ved conplex, 2H); 3.51 5 (unresolved conpl ex,

2H); 3.72 (unresolved conplex, 2H); 6.74 (broad d, J

= WOR0BE/P97ZBl ; 6. 90 (broad unresol ved conpl exXeCTL/FRRO05/000761
7.03 (broad d, J = 9.0 Hz, 15H); 7.56 (broad d, J =

9.0 Hz, 2H); 7.68 (d, J =9.0 Hz, 1 H; 7.70 (d, J =

3 Rorh.90-tdM; 353 r661;§HerT§9'(¥ed4)?% adl h) 2{;1}23 43 (broad m,

Pr epar ati on’

I fioma B0 Bhrost Ry 20 Bof roan . U9 Ol 2k 7600 (e
-Jaeawbamalsb«mm 72040 (broad ImeSHRI7. Bsgbméfd' @rJ &e9. 0Pz, 2H);

(0 B8 s §55H2T Z ﬁﬁ?s(ﬁaﬁopé'g ple 1659 0o Br288 w4 Hy; 12.4

ar(rblrweltmwl-b)m no) benzenesul fonic acid

2- am nobenzot hi azol -6-yl ester (inter- nediate 34) as
a solution with 57 ng (0.557 nmol) of acetic anhydride
amd:KBrie ng (1.671 mmol) of N, N-diisopropyl ethyl am ne

| 3439, Eb?@f26138@r1'6930159§@t1%'2‘314§@61 S@iaqgg?g 1 g?d'cw@d $13; 850

stirred ovgrni ght, the same anounts of
aﬁﬁ'? and N, N-d| i sopropyl ethyl amine are then added
tw ce and the reaction is continued for 3 days at

r 50 nml_of d chl oro-, met hane ar.e t
L EREIERE" B FisoBroiePingetivs Sia AP R KOG Ak 2-(2-
2Methgwamﬂhwamlrto)henzbth-lzot-ﬁqrhes!!eradded to the organic
phase to pH 3 and the resulting organic phase js then

washed vvlth saturat ed aqueous sodi U 25N chlqri d
sol uti on, er magnesn um s an evlslpor ted

to dryness to 50 ofo T

4-(2-diisopropyl oen enesulf ni ¢ acid

2-acetyl am nobenzd t st er hydrochloride in
ES

a yield of 48% MassN z= 491 M+ base peak NVR 1H
NMR spectrum at 300 MHz on a Bruker Avance DPX-300 30

spectromster W th the chem_cal shifts (Sin
RE Loa,ahmedhonmnghic acl ro aEaior HaNHang) 163 1l of DIEA are
r atigedné edsélaticn 2P 4PR0diisHer %:Wpé'?h Bﬂ%ﬂammo)benzenesulfonlc acid
P [ FR2005/ 0007 90.t0
TargipBeRzGIaCaFBad ﬁ{erimemsech@te(#)ﬁe(rﬁ% G5B mppin 4 mi
SoBllmeth@lfdﬂnéa’nrdaad' ha saltdion @bliainédrivatrdd for 20%6urkizat room
2@d1pgra?|9'e§ ﬂﬂer addition of 50 ml of water, the reaction mixture is extracted
with 3 times 25 ml of ethyl acetate. The extracts are dried over magnesium
sulfate, filtered and evaporated under reduced pressure to give 98 mg of
crude oil. This oil is purified by LC/MS to give 47.8 mg of 4-(2-diisopropyl-
aminoethylamino)benzenesulfonic acid  2-(2-methoxyacetylamino)benzo-
thiazol-6-yl ester. |
IR: 3390; 2993; 2666; 1674; 1599; 1541; 1452; 1365, 1269; 1202; 1175;
1161; 1125; 1094, 914; 852; 830; 757; 720 and 570 cm""
1H NMR spectrum (300 MHz ) - § in ppm - in DMSO-d6:
1.29 (d, J = 6.5 Hz, 12H); 3.23 (unresolved complex, 2H); 3.40 (s, 3H); 3.52
(unresolved complex, 2H); 3.72 (broad unresolved complex, 2H); 4.22 (s, 2H);
6.75 (broad d, J = 9.0 Hz, 2H); 6.90 (broad t, J = 6.0 Hz, 1H); 7.05 (dd, J = 9.0
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J=2.5and 85 H, 1 H; 7.04 (broad m 1 H); 7.53
(broad d, J = 9.0 Hz, 2H); 7.66 (d, J = 8.5 Hz, 1 H);
7.68 (d, J:2.5 Hz, 1 H; 9.09 (broad m 1 H); 12.4

5 (broad s, 1 H. I R KBr 3427;2978; 2658; 1693; 1598;

1542; 1452; 1367; 1267; 1160; 1093; 913; 850 and 578 cm -1
10’\75@“@@9577624: PCT/FR2005/000761
4- (2-Di i sopropyl am noet hyl am 3g) benzenesul f oni c aci d

2- (2- nethoxyacetyl am no) benzot hi azol - 6-yl ester

am@ §ﬁ_7|9 nj?_el\tf%?%)d thg %? I-“'Iz @—#P&@&%@WQ%WH) 772

t ddad ¥7-0tH% i 8.48 (unresolved complex 1H); 12.35
4- (2-diisopropyl am noet hyl am no) benzenesul fon| c aC| d

2-am ngben azol - 6-yl ste 1nter dlateS
EEes Hha bEpAraton | oby a2 -RprORT S OB Mo benzene-
S @ulfoh nmciﬂ)ﬂa(anﬁdtho&ystetyleﬁdné)DEniﬁtHime-ﬁ yilestardiydrochloride:
tenperature. After addition of 50 of water, the
reaction mxture is extracted 20 W|th 3 t| s 25 m of
ethyl acetate. The extracts are d |e gneS| um

sul f at e, fllteLQpI apd evaporatoe er re uced

pressure to glve EplEle ™o | 0|I IS
purified by LG M5 t rTgof 4(2 di i sopropyl -
am noet hyl am no) benzen@su onl C aci

2- (2- net hoxyacet yl am no) benzo- thiazol-6-yl ester. 25

| ExaB380,;442018 Zynfairedl 86ctirdibg 26 ;tha Sdthod 45 Exah}ié 44, starting
139 7, 1878 b ot Beutons
| racmb%mnabmmlaml 6rylzgst@d (infermegliate1-§4) tpgjve: Trode 4-(2-di-
( %Hpﬁéﬁ*l&ﬁ%@étﬁﬂbﬁﬁno)%@hzeﬁeﬁﬁoﬁﬁ) adidl » 2 25ﬂethoxyacetylamlno)
( > zginﬁrﬁzg)sjgr Tgns dguctyoé dpag ar es1o Yojj retyapol and
(his rg sdisgolvgrdad m Hap
HB mﬂd]f diGxae. (brmast dioxdnerafl. PIOHAwerb Hided t65thedsblution. The
%8}0\#\0 5%%%@4’:89772e;7t|r|§e(£/ FR%88§1/ &}7 era,tu?% @Qé*mfgrﬁ 5'%5 then
Hzevapom)ted 7132 drynkss) The. Sreldiduel obtairkda8is( purdiedl viey flash
C AR RStoglaply ort & firdt Ertridgd b 20 g of silica with a gradient from 0 to
10% of methanol in dichloromethane. Since the product obtained has a purity
of 90%, a second purification is performed on a cartridge of 50 g of silica with
a gradient of 0 to 10% of methanol in dichloromethane over 1 hour 30 minutes at
a flow rate of 20 ml/min. After concentrating to dryness the fractions containing
the product, 205 mg of 4-(2-diisopropylaminoethylamino)benzenesulfonic acid 2-
(2-methoxyacetylamino)benzothiazol-6-yl ester hydrochloride are obtained in a
yield of 22%.
Mass: ES m/z=521 MH* base peak
NMR: 1H NMR spectrum at 300 MHz on a Bruker Avance DPX-300
spectrometer with the chemical shifts (8 in ppm)} - in the solvent dimethyl
sulfoxide-ds (DMSO-d;) referenced to 2.50 ppm:
from 0.80 to 1.40 (m, 12H); from 2.90 to 3.70 (partially masked m, 6H); 3.38
(s, 3H); 4.20 (s, 2H); 6.68 (broad d, J = 8.5 Hz, 2H); 7.00 (dd, J =25 and 8.5
Hz, 1H}; 7.49 (broad d, J = 8.5 Hz, 2H); 7.68 (d, J = 8.5 Hz, 1H); 7.70 (d, J =
2.5 Hz, 1H); 12.35 (broad s, 1H).
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Exanpl e 44a: Preparation of
4- (2-di i sopropyl am noet hyl am no) benzene- 5 sul fonic
acid 2-(2-nethoxyacetyl am no) benzot hi azol - 6-yl ester
hydrochl oride: 0 CE Exanple 44a is synthesized
according to the nmethod of Exanple 44, starting wth
7500wo£/89G382 mmol ) of PCT/FR2005/000761
4-2-di i sopropyl am noet hyl am nggbenzenesul fonic 10
aci d 2-am nobenzot hi azol -6-yl ester (intermnedi ate 34)
t Qrgkye: crude 4-(2-d
i sopropyl am noet hyl am no) benzenesul f oni ¢ aci d
2-3388irebRox¥aedt 104 1998; 1839 1A% J43683; 4160; 8a9%,/914; 852; 754
Tl B PeERct was dissolved in 1 m of nmethanol and 3

of dioxane. 4 m of dioxane/4N HCI were added to
the solution. The reaction nediumis stirred at room

t zenpleuiSe 40 2eDisaprbpylachiridethyldmiry)benzeriestifonic acid 2-(cyclo-

c R iesp ) BciBeraieRie el of 50 o'of o 1i ca

wth a gradient fromO to 10% of nethanol in

di chl or onet hane. Since the product okt aiNgd~h
purity of 99% aOsecond purifid:s performed on
acartridg’-—s«( h—64 g of _Si 'cO\M‘ﬁ a-gradi e f O0to
10% of et mawol i,q_c{(ch et hdne over 1 hour 30
mnutes at 20 a flowjate gf 200m /nmin. After
concentrating to dryness the fractions containing the
product, 205 ng of

- - . | ae : :
54218 SEMARRARI, 17 ST 9A58E0414 103 ArDIER o
hegtdegHPoR isa%manevfdbf%dmronylamm@hmlamnc@m@zmifomc acid
3%0%- c 0 Z%? uker!I van (grﬁ%PX- éig%é’hs! fg@ggo{w@ '\?ﬂoﬁ) in 4 mi
t pg %&gmyifgrmgmqu.sﬂf% spﬁutieﬂrﬂbtain,eq igﬁsrr@g {%,geor hours at room
d it@mtpbyétureg Mﬁev;dddiliioﬂlﬁof(ﬁﬂ\:ﬁ?oﬁﬁlhtir?frw ?&fcgdn meixré @ extracted
rLom o 1. : m .2, 0, 3. .
Ui PATSS ARdRLEY frveabStaig e sll8ardjalt ByéP maanesium
6.sbiffaten fiteded| and evahchatad, uaddr, redused(pressure=te® giveahdd mg of

? g?u%g’%ilg'ﬁ'gisigﬁbiéi szﬂ‘ﬁgc}_(%ﬂ?ﬁ\’/lghtoi gﬁg?gé.'glz'ﬂﬁg 1c?f::%-:(2-aii§§propyl-

1 Zmipoeibyiaming jbenzemesuliorio 05 Agisly 7 82-(Prsippentanesarbonyamino)-
56,enbRHE01 83 Bst965; 2653; 1704; 1598; 1539; 1451;

1 ; -1 =914 2, 754 7 '
?3:3’34%%;6%968; %%72? 1673;851599;51541?n1d455|? 13%@; 1261; 1202; 1175,

1161; 1137; 1094; 916; 852; 829; 752; 720 and 568 cm™

1H NMR spectrum (300 MHz ) — & in ppm - in DMSO-d6 + 1 drop of AcOD:
1.27 (d, J =6.5 Hz, 12H); from 1.52 to 1.80 (unresolved complex, 7H); 1.90
(unresolved complex, 1H); 2.97 (mt, J =7.5 Hz, 1H); 3.20 (t, J = 6.5 Hz, 2H);
3.50 (t, J =6.5 Hz, 2H); 3.69 (mt, J = 6.5Hz, 2H); 6.71 (broad d, J = 9.0 Hz,
2H); 7.04 (dd, J = 9.0 and 2.5 Hz, 1H); 7.53 (broad d, J = 9.0 Hz, 2H), 7.58 (d,
J=2.5Hz, 1H); 7.64 (d, J = 9.0 Hz, 1H).

[ntermediate 46: Preparation of 4-flucrobenzenesulfonic acid 2-(6-tert-butoxy-
carbonylaminohexanoylamino)benzothiazol-6-yl ester
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5 Exanpl e 45:

4- (2-Di i sopropyl am noet hyl am no) benzenesul foni c aci d

2- (cycl o- pent anecar bonyl am no) benzot hi azol - 6-yl

ester. 11~ N OSO-1 /\ CN-4 SNO42.1 ng of

nmet hoxyacetic acid, 177.5 ng of HBTU and 163 pl of

Divéd 2008097787 added to a sol ution of PCT/FR2005/000761
4- (2-diisopropyl am noet hyl am Bg) benzenesul foni c acid

2- am nobenzot hi azol -6-yl ester (intermediate 34) (70

ng, 0.156 mmol) in 4 mM of _dipekhyl formam de. The
solution obtained is iE\r @ é’l‘-;?Z_g—QngirS at room
tenperature. After adg¥tién~of 50 m ofwwater, the

reaction mxture is extracted wth 3 tines 25 nl of

ethyl acetate. The extracts are dried over magnesium
1A sglldtiere of f 4-fluerabenzadesuléonio sckt 2raminobesaothiazol-6-yl ester

Pifteuicia Xy prkvstiBhzBiniafge O\”)S'f‘bzﬁﬁi *%1’39?‘90’5‘@% BOC-6-
D ATIBRDEXANaIE AGTHOLAh Be MBBMEOR: HATU (0.211 g, 0.555 fmol) and

2ﬂ,w&i%&mg@@g%ﬂ%”@g@ﬁfﬁg’gﬁ@ hggzmlécg- MMlFA:Sin a 20 ml
ester, : : : : o 3 : : .
1 308n-botiometfsk daumsed wifia Banets bar sdheated f about 60°C
8%ext.)¥885 holu?s. 720 and 568 cnml 1 H NWVR spectrum (300
- | e qn + d f : ‘

(e refetidh ARG s CERRERGT whi R0 aclBIE. bl with N
c twgrashloricHpcidl selotion @ndetheiny with csater.cXhe organic2ptygse is dried
( Bver $odiufm Julféte, Hitéhed é”n@?'néﬁ evdpo_raﬁacﬁtd"agln%&j The réfidue is
(t, J =6.5 Hz, 2H): 3.69 (nt, J = 6.5Hz, }-&e 6.7“‘%;

( Rughiad by chremgtepraphy psingiipuag 18/23 ga a Biotads earfidge (40 g of
2 sflickl, elutiny; with5a_0rdaflethylohe= cRiddidesoptbandl. tixtise. After
) evafoding off yid sg?gugtgpgfqgoﬂ of A*ndbrbBenzaesulfonic acid 2-(6-tert-
4 butaxycatemytarinohéxanaylamind )Rerfthiarol-GByt ester are recovered in

car Wi Jonohexanoyl am no) benzot hi azol - 6-yl ester 30
\A%%@é#@gf‘?m PCT/ FR2005/ 000761 57 / N
Intermediate 47: Preparation of 4-(2-diisopropylaminoethylamino)benzene-

sulfonic acid 2-(6-tert-butoxycarbonylaminohexanoytamino)benzothiazol-6-yl
ester

-
>AN\—\N _@_E\o ’CE;S‘}_\_R

HHBOC

A solution of 0.194 g of 4-fluorobenzenesulfonic acid 2-(6-tert-butoxycarbonyl-
aminohexanoylamino)benzothiazol-6-yl ester (0.194 g, 0.36 mmol) and N,N-
diisopropylethylenediamine (0.33 ml, 1.8 mmol) in 4 ml of NMP is heated for
10 minutes at 150°C by microwave. The crude reaction product is extracted
with EtOAc and washed with water. The organic phase is dried over sodium
sulfate, filtered and then evaporated to give 1.8 g (yellow liquid). This material
is chromatographed on silica 60 (40-63 pm), eluting with a 93/7
CH.Clo/MeOH mixture. After evaporating off the solvent, a gum (0.215 g) is
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H F o B O NHBOC A sol ution of 4-fluorobenzenesul fonic

aci d 2-am nobenzot hi azol -6-yl ester (internediate 16,

br evet benzot hi azol e_V2) (0.15 g, 0.46 nmmol), BOC-6- 5

am nohexanoi c acid (0.128 g, 0.555 mol), HATU (0. 211

g, 0.555 mmol) and N, N-dii sopropyl et hyl am ne (95

( &¥E)2005/09738% mmol ) in 2 nl of DWMF, in a 20 r#CT/FR2005/000761
round- bottoned flask equi pped58i th a nagnetic bar, is
heated at about 60C (ext.) for 5 hours. The reaction

Rt ALY SwRIch 8 &t Fhtiel tittreivBer. ?ﬁ@tv\?étér :s%ﬁ?cﬁ)@td‘é&ﬁdm‘% gum is

oot ARSI R ofiha A Svaporsias slamert, t O D436 of 4-2-

amhi_sd:prepymmapoemyamlho)wl?zéﬁéajlfow %@i?lz g-téi't-butoxycarbonyl-
rl. 1 n a

Semib e iR a o S e oo p i Re e

97/ 3 net hyl ene chl ori de/i sopropanol m xture. After

4%?'3%&%3&{% 81911\(5 'Huao@rog)g%tn%?&fglammo)benzenesulfonlc
b%&%&%H?h‘@fﬁWWIQQMWM@}@&MQWFMro@:iprlde
ester are recovered in a y| eld of 80% Internediate

47: Preparation\of
4-(2-diisopr yl>a-m noet hyl am no) benzgne- sul fonic acid

2- (6 tert but carbonyla no oyI no) benzot hi azo
| - 6- 20 ester 5 NHBCC 25 A
NP orgbe

sol ut| on of 0.194 g' ﬁzenesulf G, acid
2-(6-tert-butoxycarbonyl -

am nohexanoyl am no) benzot hi azol - 6-yl 'ester (0.194 g,

0.36 nmol) and N, N- diisopropyl et hyl enedi ani ne (0. 33

n,121g 8ofmbi(3-diisopropylaaiindéiRylasiheveade hesulfohl rackiit 26-tert-

2bufa)Cabn iR S ol b IS S A L AGUR! pbBed in 2 mi
oPh &PACHiINage10 &l giouad-batamerd diasln epripped avith a magnetic bar,
ffdlfbﬁfeadbgr@#obm ARIRRIA LD, S‘Pnlgbf’%ly&r H r(cy%bl Missolved in

BT3B A UEHIorTE 804y SUFeh i Shpr Aeppm tgn%Eea;iuré .

m xture. After evaporating off the solvent, a gum
(?hg}ga&?on' thedium is taken up in water and then brought to pH 8 with 28%
aqueous ammonia. The mixture is extracted with EtOAc and washed with
water, and the organic phase is then dried over sodium sulfate. After filtration,
the filtrate is evaporated to dryness to give 0.1 g of white powder, which is
dissolved in 5 ml of methanol and then brought to pH 2 with hydrochloric acid
dissolved in EtOAc. The suspension is evaporated to dryness and the residue
is taken up in 5 ml of water and then freeze-dried to give 91 mg of 4-(2-
diisopropylaminoethylamino)benzenesulfonic  acid  2-(6-aminohexanoyl-
amino)benzothiazol-6-yl ester hydrochloride, i.e. an 80% vyield. '

Intermediate 50: Preparation of 4-fluorobenzenesulfonic acid 2-(7-tert-butoxy-
carbonylaminoheptanoytamino)benzothiazol-6-yl ester
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WO 2005/ 097787 PCT/ FR2005/ 000761 58 obt ai ned, which

is triturated with water. The water is renoved and the
gumis then taken up in toluene and evaporated to

dryness, to give 0.13 g of 4-(2-

di i sopropyl am noet hyl am no) benzenesul foni c aci d
2-W6r3005/09 18t oxycar bonyl - PCT/FR2005/000761
am nohexanoyl am no) benzot hi azgh- 6-yl ester, i.e. a

yield of 54% 5 Exanple 49: Preparation of

4- (2-diisopropyl am noet hyl am no) benzenesul fonic acid

2- (6- am nohexanoyl am no) benzot hi azol - 6- }r ter
hydrochloride. }O H- NO N H 110 S 10 0.12 ¢
of 4-(2- d||soproqylan1noethylag1no nesulfonlc

acid 2-(6-tert-
but oxycar bonyl am n )@E\r‘h— 0) benzot hi azol - 6-yl

ester is placed in 2 @i of EtOAC in a 10 n
round- bottoned fl ask equi pped with a magneti c bar,
foll owed by dropw se addition of 0.5 m of

hﬁﬂc@éfﬂingrtocﬂm |n@BtbO@sQfl intermediates4@; ddtuorpbenranesulignic acid
ard(7.eerbbiitok@sarbehylantiisHetindy &W@H@ﬁi&ﬁﬂé%ke rT/he ester is

' ?par!%ﬁlér%ng@ g#‘%g@bg@t&ﬁggﬂ@u s ngsulfq;{gc @Ic;g |pgbgnzoth|azol-
eﬂ-ylaesmd (mtemedias 1®;Cbméfb©¢hzmm%zolé\mzi){ ?lt?nBO/glte?' amino-
C [ ver sodium sul fate er
r%@?éﬂo@ﬁe%% g"f'neeael%f1 f%ro%g Lvapor ated to dryness
to give 0.1 g of white powder, which is dissolved in

n
> Imenﬂ%pﬁ?é 4! 9 e éitlérhgmg% o@a%t&%@gﬁ)@gﬁene
i sulfonisccid &m 6 rtueEarhany! arﬁ@ohegtadmlamlgmmﬁtm@zo! 6-yl
| Rgherm of water and then freeze-dried to give 91 ng
of 4-(2- diisopropyl am noet hyl am no) benzenesul foni c
acid 2-(6-am nohexanoyl - 25 ami no) benzot hi azZQl /8-yl
ester hydrochloride, i.e. an 80%yield. In nedi at e
50: Preparation of 4- fI uorobenzenesul fon¢ dti d
2-(7-tert- butoﬁg—

car bonyl am nohept"a ’ azoI -6-yl ester WO
2005/ 097787 PCT/’F—LRZOOS/ 00Q76

According to the method of intermediate 47, 4-(2-diisopropylaminoethyl-
amino)benzenesulfonic acid 2-(7-tert-butoxycarbonylaminoheptanoylamino)-
benzothiazol-6-yl ester is prepared via the action of 4-fluorobenzenesulfonic
acid 2-(7-tert-butoxycarbonylaminoheptanoylamino)benzothiazol-6-yl  ester
with N,N-diisopropylethylenediamine. The product is purified by chromato-
graphy on a Biotage column (8 g of silica), eluting with a 95/5 CH,Cl,/MeOH
mixture to give 86 mg of product, i.e. a 44% vyield.

Example 52: Preparation of 4-(2-diisopropylaminoethylamino)benzenesulfonic
acid 2-(7-aminoheptanoylamino)benzothiazol-6-yl ester hydrochloride.
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500 NH OON I / ~~-H O. OS According to the

met hod of intermedi ate 46, 4-fl uorobenzenesul fonic

acid

2-(7-tert-butoxycarbonyl am nohept anoyl am no) benzot hi az

ol -6-yl ester is 5 prepared via the action of

4-W 8887782nesul foni ¢ aci d 2- ani nobenzot hi aB6T/ER2MNS/000761
ester (internediate 16, brevetdenzothi azole V2) with

BOC- 7-am no- heptanoic acid to give 0.164 g of

prashieeding tot e ptithde b EExdmnpipadat 44R-dlisopropylaminoethylamino)-

g' %iz%inieggl?énqg yla%rfcii nOZG-HIX}n&fﬁgl{b@tgﬁéﬁgﬁﬁb)&gﬁé{hfaQBi-@-yl ester
2-Hydrochloride isopieparéd v bydnobisisoobadRidisopopylamiooathylamino)-

| 5 B N i = s : y
Slocpbpes it dohHA3er S chlo rinftpinGaminojbenzo
4-thimzgl-Byvbpn & IPsesense: ofy hydreshigricRpit sissaived, it BHPAc, to give
adf Tdmdgr- df ryldeséhibiide ¥ CarponyierRiM nohept anoyl ani no) -

benzothi azol -6-yl ester is prepared via the action of
4-fl uorobenzenesul fonic acid

Z[Em pletsd Rrepgratioh af wH@ns aplopytzamoge taylaminb grenzenheaalfonic
o1ttty AR P R R

Bi otage colum (8 g of silica), eluting with a 95/5
CH2Cl 2/ MeOH 20 m xture to gi4eH86 ng of product, i.e.
a 44%yield. Exanple 52: Preparation of ﬂ\
4- (2-diisopropyl am nogt byl am no) benzenespl fonic acid
2- (7- am nohept anoyl am nggpgnzot hi azol - ﬁ| ester

7

hydr ochl ori de. : N NH
| o Y
-5

i)

0

A solution of 4-fluorobenzenesulfonic 2-(cyclopropanecarbonylamino)benzo-
thiazol-6-yl ester (example 53, brevetbenzothiazole_V2) (145 mg, 0.37 mmol)
and N-isopropylethylenediamine (233 pl, 1.85 mmol) in 4.5 ml of NMP s
heated at 150°C by microwave for 5 minutes. The crude reaction product is
diluted with EtOAc, washed 3 times with water and extracted twice with
EtOAc. The organic phases are combined, dried over sodium sulfate, filtered
and then evaporated to dryness. The 165 mg of crude product are purified by
chromatography on silica: 8 g AIT column, eluent: 80/10/1 CH2Cl,/MeOH/-
NH4OH. The solid obtained (96 mg) is dissolved in EtOAc and then brought to
pH 2 with hydrochloric acid dissolved in EtOAc. The suspension is
evaporated to dryness and taken up in 5 ml of water, and then freeze-dried to
give 76 mg of 4-(2-isopropylaminoethylamino)benzenesulfonic 2-(cyclo-
propanecarbonylamino)benzothiazol-8-yl ester hydrochioride.

Intermediate 54: Preparation of 4-fluorobenzenesulfonic acid 2-isobutyryl-

aminobenzothiazol-6-yl ester
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NHZ O ~N-\~-N~ NNHC O/ S H 25 WO 2005/097787

PCT/ FR2005/ 000761 60 According to the nethod of

Exanpl e 49, 4-(2-diisopropylam noet hyl am no) -

benzenesul fonic acid

2- (7- am nohept anoyl am no) benzot hi azol - 6-yl ester
hyWOo5/097782 i s prepared via hydrolysis of PCI/FR2005/000761
4- (2-dii sopropyl am noet hyl am @) - benzenesul fonic acid
2-(7-tert-butoxycarbonyl am nohept anoyl am no) benzo 5

t hi azol -6-yl in the faregsence of hydroghloric acid
di ssol ved in Et OAc, e) eI rochl ori de
i.e. a 77%yield. Exae£3 ration of

4- (2-1sopropyl am noet hyl adhi ﬁo) benzenesul foni c
2-(cycl opropanecar bonyl am no) benzot hi azol 6- yI ester

hydr ochl ori de SNH O ZZN Q
&qgomlngntoommmqtnggl oqfewi@rﬁ@igaqeoﬁﬁc -ﬂuorobenzenesulfonlc acid

%ZM@FWIQWW@Q@%&@-& g)etz,eérz Js Pé;?ai‘@!:l Qia/| thestation of

e | a8z

(s fBroBedzaned eaﬁr%@?amwpgﬁemtﬁ?ﬁ2§@§<Vé§§fe(glﬂf’srrned'ate 16,

1_.tﬁévetbehzc;thlazgl96 V) with idButwic gadt é'dle?q:ruﬂ@(}@abyorta product is
r e

Gifrafey | fomp el Gifi% 205 et RGN HERYPEGENA. 6379 of

exolattess solidiisisolated, I.eea0@6% BirRldor gani ¢ phases are

conbi ned, dried over sodiumsulfate, filtered and

t hen eva ted tqQ dryness.. The 165 ng of cru
pﬁﬁmﬁﬁe%@wﬁm %ﬁ-éod '@RPEQM%QFIT'%&HV'QJH'@SWQZ&”%U'W'C
g abldr2-4sobutyrylaphinepénzARaLEI6-yCERet Bydechloride

/LNJ\ HCI
S HC!
HN\@ o N OH

According to the method of Example 53, 2,4-(2-diisopropylaminoethylamino)-
benzenesulfonic acid 2-isobutyrylaminobenzothiazol-6-yl ester hydrochioride
is prepared via the action of 4-flucrobenzenesulfonic acid 2-isobutyrylamino-
benzothiazol-6-yl ester with N,N-diisopropylethylenediamine. The crude
reaction product is extracted with EtOAc and washed with water. The organic
phase is dried over sodium sulfate, filtered and then evaporated: 0.327 g of
crude product is obtained, which is chromatographed on a column of biotage
silica (40 g), eluting with a 90/10 CH,Cl;/MeOH mixture. The oil obtained
crystallizes from heptane. The product is redissolved in 5 ml of EtOAc and a
solution of hydrochloric acid in EtOAc is then added dropwise to pH 2.

The hydrochloride is filtered off by suction, washed with EtOAc and then dried
under vacuum at 40°C. 0.112 g of 4-(2-diisopropylaminoethylamino)benzene-
sulfonic acid 2-isobutyrylaminobenzothiazol-6-yl ester hydrochloride is
isolated, i.e. a 42% yield.
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NHACH. The solid obtained (96 ng) is dissolved in

Et OAc and then brought to pH 2 with hydrochloric acid

di ssolved in Et QAc. The suspension is evaporated to
dryness and taken up in 5 m of water, and then
freeze-dried to give 76 ng of

4-WD» 2096/0938y| am noet hyl am no) benzenesul f oni CPCT/FR2005/000761
2-(cycl o- 25 propanecar bonyl arg2no) benzot hi azol - 6-yl

ester hydrochl ori de. Internedi ate 54: Preparation of

Iﬁiég;lle@?aqg g1 W#%r@ﬂ{)ﬁ gﬁ?ﬂo@%%@%@%e acid 2-propionyl-
P@Immbeostpfbmb@-y sﬁte\r\ /] NOO CSAO/ SH O
According to the nethod of internedi ate 46,

4-f1 uor obenzenesul foni c aC|d

2-1 sobut yryl am nobenz a Qol - “ar i s prepared
via the action of n.sr- su nic acid
2- am nobenzot hi azol - 6-y e@t er (intermed ate 16,
brevet benzot hi azol e_V2) with isobutyric acid. The
crude reaction product is crystallized from ethyl

etAwording, toatheeméthbtiesf rgewihddibte g6cw ﬂubroﬂerﬁerﬂasuffomc acid

E%%c{pié@gi&%hoi) g%gﬁ?%ﬁ@?ﬂ esteer i&n p? rgdelvija ﬂ‘l% action of
44- ﬂuorlobsnpemulfammd RyarainiobenpethianobSuyl festardintercetiate 16,
TOrBRABCHEREARO V) Gl BrPbicflc!qcify TheHEbARE U387 o

t ehtaBeqdt Rodeldiof B3l e 53,

2,4-(2-diisopropyl am noet hyl am no) - benzenesul fonic

M E’tégpgré? gg (2&9 {?Bg?qz ol@rglg\{/)pmﬁq{pmo)benzenesuIfomc

4 -ddidi@rpropiongliaes ud)tﬁ@morthlazoleﬁ—m estebhygroghlaniden-

Nestal
o ob

According to the method of example 53, 4-(2-diisopropylaminoethylamino)-
benzenesulfonic acid 2-propionylaminobenzothiazol-6-yl ester is prepared via
the action of 4-fluorobenzenesulfonic acid 2-propionylaminobenzothiazol-6-yl
ester with N,N-diisopropylethylenediamine by heating for 10 minutes by
microwave at 150°C. The product, 0.09 g, is obtained after purification in a
yield of 45%, in the form of the hydrochloride.

HCH
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benzot hi azol -6-yl ester with

N, N- di i sopropyl et hyl enedi am ne. The crude reaction
product is extracted with Et OAc and washed with water.
The organic 20 phase is dried over sodiumsulfate,
filtered and then evaporated: 0.327 g of crude
pVea2005/09778bt ai ned, whi ch i s chromat ogr aphe®CGHFR2005/000761
col um of biotage silica (406%), eluting with a 90/10
CH2Cl 2/ MeOH mi xture. The oil obtained crystallizes

¢ N . 4 . . X )
ERALAE LB PropHtdt BFEE Hy g ERth e Teringgtizene
t SeoRig @6l ShrEpRipRYamingherzothiazohfeyigaieochl ori de i s
filtered off by suction, washed with Et OAc and then
dried wunder vacuum at 40C. 0.112 g ofs

4- (2-dii sopropyl am noet hyl angi nejhemzeng=—"sul foni c aci d
2-i sobut yryl am nobenzot hiag0l - | @stier hydrochl ori de
is isolated, i.e. a 4 | &47d. >~ W02005/ 097787

PCT/ FR2005/ 000761 62 rmedi ate 56: Preparation of
4-f 1 uor obenzenesul f onjc™aci d 2- propi onyl -

am nobenzot hi azol -6-yhk ester u 0 SFS SO0 5
According to the netliod of internedi ate 46,

4-f| uor obenzenesul f'onkc aci d
2- propi onyl am nobefizot hi azol - 6-yl ester is prepared

T S TG p—
bberesmsyuliohiti #a@2eprddlonyidrhinbbenisthiazob6iyil estBhés prepared via
Eﬁgﬁ%ﬁ@o%& i%fagggpgrﬁe&lﬁaggﬁgﬁié' 358 2 BropiohyEirinbetsbthiazol-6-yi
4egtmrdiwitho drampinoa?rinmetibylpyopan-2a) bbyz deeting f tori @0 avinwtes by
o ! . iy | _ yohuntd

SRRSOl S A o o

t
ayer gf 5@%’pr§5@|fQFﬁWrQﬁg'l‘Q}i)V@ﬁﬁCh@'idebenzenesul fonic acid

2- propi onyl am nobenzot hi azol - 6-yl ester is prepared

el R o AR AR L S RS Srarvonyt

amino)benzothiazol-6-yl ester

F
O~ ¢ °%

I
N N\ 0

According to the method of intermediate 46, 4-fluorobenzenesulfonic acid
2-(cyclobutanecarbonylamino)benzothiazol-6-yl ester is prepared via the
action of 4-fluorobenzenesulfonic acid 2-aminobenzothiazol-6-yl ester with
cyclobutanecarboxylic acid.

Example 60: Preparation of 4-(2-diisopropylaminoethylamino)benzenesulfonic
acid 2-(cyclobutanecarbonylamino)benzothiazol-6-yl ester hydrochloride

R L
\/\N
(8] Q
O~ _s~r°%
N i
H_«ND/ 0

HCI
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20 ester with N, N-diisopropyl et hyl enedi am ne by

heating for 10 m nutes by mcrowave at 150C. The

product, 0.09 g, is obtained after purification in a

yield of 45% in the formof the hydrochloride. WO

2005/ 097787 PCT/ FR2005/ 000761 63 Exanpl e 58:
Pri€pea2005/09n718Df PCT/FR2005/000761
4- ( 2- hydr oxy- 2- net hyl pr opyl amsao) benzene- sul fonic

aci d 2-propi onyl am nobenzot hi azol - 6 yl ester 5

h . .

2R Rl S BrHee) Eeteonrepepipoe amine)
e@zzngwmm Fig ﬁ@@@%@mr@zb@nﬂawmﬁb@@mth@zoI-G-vl ester is

pr @Qér%a Viaathd %@tmtdfomfmerdbé‘dzéﬁéammr&wIz‘ Qﬂip%nylammo-

a%s%.zﬂﬁ e aopin Rolisanaristiignedimioe Biateg for 10

byminotesr bwamdt:re\tvaﬁé%i 150rC. pThdusrodubt, 08654, g,i B obtained after

ORISR LSS R B Bhae™™

4- Fluorobenzenesulfonlc acid 2- (cyclobutanecarbonyl

a i vl
%@%Qg IﬁFéﬂarﬁlcﬁ oﬁ@ﬁﬁ&gfbeﬁzeﬁ%}'{lfﬁ)g é?t:@ g\bwd 3-yl

4P wenwsewz@.begmthmowad egter.

2- (cycl obut anecar bonyl am no) benzot hi azol -6-yl ester is

prepared via the action @) 4-fluorobenzenesul fonic

acid 2-am nobenzot hi azol -G}yl ester with

cycl obut anecar boxylic acypd."N¥§ Exanpl e 60: Preparation

of 4-(2-diisopropyl am noet hyl am no) benzenesul f oni c

aci d 2-(cycl obut ang€arponyaniso) benzot hi azol - 6-yl

ester hydrochl oridé H. 0-\ Os H<\ NI i O
N
9
O-8 F
@

According to the method of intermediate 46, 4-fluorobenzenesulfonic acid
2-(3-pyrid-3-ylpropionylamino)benzothiazol-6-yl ester is prepared via the
action of 4-fluorobenzenesulfonic acid 2-aminobenzothiazol-6-yl ester with
3-(3-pyridyl)propionic acid. The product is obtained in a quantitative yield.

Example 62: Preparation of 4-(2-diisopropylaminoethylamino)benzenesulfonic
acid 2-(3-pyrid-3-ylpropionylamino)benzothiazol-6-yl ester hydrochloride.

Q
NH

N NAS HC)

N —(
0_9 @Nr—/ N4<

O
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HCI WO 2005/ 097787 PCT/ FR2005/ 000761 64 According to

the nmet hod of exanple 53,

4- (2-dii sopropyl am noet hyl am no) - benzenesul fonic acid

2- (cycl obut anecar bonyl am no) benzot hi azol - 6-yl ester is
prepared via the action of 4-fluorobenzenesul fonic

adWVve 200HPTBDNY| am no- benzot hi azol - 6-yl est ACTFRRA05/000761
N, N- di i sopr opyl et hyl enedi anmi né5by heating for 10 5

m nutes by m crowave at 150C. The product, 0.054 g, is

OMcﬁoﬁﬁﬁ afol Be rRethbli SRekampld 72 44 '(Eldﬂs roéﬁ%mlhébth?@mmo)

r m of droc rid Inte
Pa%@ﬁ)l’w}/ agid E&g f?z-glﬁégﬂplpﬂﬁmncg epzothiazol-6-yl ester is
2 p(rép@neﬁl disB-thle- detiopi Ofly4-ﬁ[lbmb)eheeﬁe§dﬁoairolacﬁd y2-(3-pyrid-3-yl-

ter. 0 N 1.0 0 AW YO ' _—
CieShiorBanBensbiniaird st i MMYERERIIGR Begiamine
ad)ydheaitir(gsfqryro dhiBuigis doyo phicroaaei ato) Bk ofite peasluct-§.045 g, is
o Linbd gheP Bafificaty n"j\nt eld ; |rP orm of the hydrochjoride.
uor obenzenes oni c am no enzot [ azo -y
ester wWth 3-(3-pyridyl )propl onic acid. The product is
o ex;aﬁéag §3n P@eﬁé@ﬂbh bRl (Pehydr&kyd2-mEtpRd By&Aino)benzene-

ac.%%cb?dawvm ryrapie AR BlbREARiazel-Brf estesbvgro-

Zm&rml d- 3-yl propi onyl am no) benzot hi azol - 6-yl ester
hydrochl oride. 20 0 NH x N S i01 WO 2005/ 097787
PCT/ FR2005/ 000761 NH
)\ HCI
X N/ S

According to the method of example 53, 4-(2-hydroxy-2-methylpropyl-
amino)benzenesulfonic acid 2-(3-pyrid-3-ylpropionylamino)benzothiazol-6-yl
ester is prepared via the action of 4-fluorobenzenesulfonic acid 2-(3-pyrid-3-
ylpropionylamino)benzothiazol-6-yl ester with 1-amino-2-methylpropan-2-ol by
heating for 20 minutes by microwave at 150°C. The product, 0.104 g, is
obtained after purification in a yield of 52%, in the form of the hydrochioride.

Intermediate 64: Preparation of 4-fluorobenzenesulfonic acid 2-acetylamino-
benzothiazol-6-yl ester

A solution of 4-fluorobenzenesulfonic acid 2-aminobenzothiazol-6-yl ester
(intermediate 16) (101.2 mg, 0.312 mmol), acetic acid (56.2 mg, 0.936 mmol),
HBTU (355 mg, 0.936 mmol) and N,N-diisopropylamine (326 ul, 1.872 mmol)
in 5 ml of dimethylformamide in a test tube, equipped with a magnetic bar, is
stirred for 20 hours at room temperature. 100 ml of water are added and the
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65 According to the nmethod of exanple 7,

4- (2-dii sopropyl am noet hyl am no) - benzenesul fonic acid

2- (3-pyrid-3-yl propi onyl ani no) benzot hi azol - 6-yl ester

is prepared via the action of 4-fluorobenzenesul fonic
acid 2-(3-pyrid-3-yl- propionyl am no)benzot hi azol - 6-yl
eVOer2008/09v787 N- di i sopr opyl et hyl enedi am ne 5 BCHEREZIMSPO0761
for 10 m nutes by m crowave ab6150C. The product,

0.045 g, is obtained after purification in a yield of

$8’%&tfbr% H'Pedfidgp%@‘xtrtaﬁfedMﬁﬁ QRYICadddste. TREGIRYaRICBhase is dried

2

Preparati on, . . . .
4.9V8I MAGNSSMD Skifate,and BpIRQrAtach) e mesidue qblpingdis taken up in
aeitifly Zcetate Wndbudifist IiroR Mainigh FEs ARG e danesning & § lof silica of

ester . 10 chloride, NH | "oS A\ L = 0
SPOFOS AL E Bkt o LR Holkomeghanglia dighicrombthalte. After
4-efapbraiingx yof2 - thet hyolpentpy 66 anignafbektworebehzenesulfonic  acid
aci g 2-(3=pyrid-3-.vl oropi opyl am n ' vl
12-Sedtupriihorsotite 20l B M PARKL LUIBALLFi la vield of
4-580udrGbi freathod AbhiM+HEt:B6Y. {8-rejantigndime: 3.50 min.

yl pr opi onyl am no) benzot hi azol -6-yl ester with

1- am no- 2- net hyl -2-0l . b heat | f 20 .m nut

b ExaTle.BS Prebatatien. o el ZpieaRRRYIATDINogiEming)benzenesulfonic
obkichi Pededfidrinobenzdthiziol-6tylie8ter yi el d of 52% in the
formof the hydrochloride. 20 Internedi ate 64:

Preparati on of 4-fluorobenzenesul fonic acid

2-acetyl am no- benzot hi azol -6-yl ester - 00 ~ HEN

O A solution of 4-fluorobenzenesul f oni cyaci d

2- am nobenzot hi azol -6-yl ester (inter iate 16)
(101.2 ng, 0.312 mmol), acetic acid (562 ng, 0.936
mmol ), 25 HBTU (355 ng, 0.936 nmol) an

N, N- di i sopropyl am ne (326 pl, 1.872 ) in5mM of
di methyl formam de in a test tube, e ed with a
magnetic bar, is stirred for 20 ho at room

tenperature. 100 ni ovavats?r AL %” d and the
LS
: N \N . -

A solution of 4-fluorobenzenesulfonic acid 2-acetylaminobenzothiazol-6-yl
ester (intermediate 64) (66 mg, 0.180 mmol), N-isopropylethylenediamine
(55.2 mg, 0.540 mmol) and cesium carbonate (58.6 mg, 0.180 mmol) in 2 ml
of dimethyl sulfoxide in a test tube, equipped with a magnetic bar, is stirred
ovemight at 80°C. 100 ml of water are added and the reaction medium is
extracted with ethyl acetate. The organic phase is then washed with water,
dried over magnesium sulfate and evaporated. The residue, purified by
LC/MS, gives 43 mg of 4-(2-isopropylaminoethylamino)benzenesuifonic acid
2-acetylaminobenzothiazol-6-yi ester (white powder) in a yield of 53%.

LC/MS (method A1): [M+H]}+: 449.35, retention time: 3.28 min.
1H NMR spectrum at 300 MHz on a Bruker Avance DPX-300 spectrometer

with the chemical shifts (8 in ppm) - in the solvent dimethyl sulfoxide-ds
(DMSO-ds) referenced to 2.50 ppm:
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WD 2005/ 097787 PCT/ FR2005/ 000761 66 reaction nmedi um

is extracted with ethyl acetate. The organic phase is
dried over magnesium sul fate and evaporated. The

residue obtained is taken up in ethyl acetate and
purified on a Varian flash cartridge containing 5 g of
SiWOe0H09778Prosity 15-35 p, with a m xture JFCI/FR2005/000761
nmet hanol in dichl oronethane. A&ffter 5 evaporating off

the solvent, 66 ng of 4-fluorobenzenesul fonic acid

. 2 \ Lao P ¢ ai ned
(S2fie prRc) FRAEATS! MeBLnCr Qlingd With B G vt 00" A )

[ MtH] +: 367.14, retention tinme: 3.50 mn. Exanple 65:
Prepf(dit) 87.0Hz, 6H); 2.20 (s, 3H); 3.07 {m, 2H); from 3.20 to 3.35 (masked

2 et} P o2t Z@r'a(;%.g‘é?-&?i’ B 62 2T o i =5 0 e,

N-R);-7.01 (8ds dI=u2 5aamdd8.54H1,| 1H); FESdroad d| I 8.6 Hx,izH); 7.68 (d,

2-acetyl am, nab ot hiazal = 6.yl ester (i . ate

o) et Hoy 1P TR IS 2 PR g By R Rl el (broads,
(3%1)2 ng, 0.540 nmmol ) and cesium carbonate (58.6 ny,

0.180 mmol) in 2 mM 15 of dinmethyl sulfoxide in a test

t ube, eg_ui pEed with a mafgnetic bar, is stirred

olRiermgaiate, 66sBreparaiipmpl 4fluarabenzanesiigmicacid #-¢hemethoxy-

I eretylARinEsenbthiazoleadl ésteed Wi th ethyl acetate. The
organi ¢ phase is then washed with water, dried over
magnesi um sul fate and evaporated. The rgsi#ue,

purified by LCLMS, gpves 43 ng of

4- (2-i sopropyl am ngg_t«hyl i npLbe m' onic acid 20
2- acet yl am nobenzot hi RZ9L - 6 st é (white powder) in
a yield of 53% LC/ M5 ( hed A ) . 9 M-H] +: 449. 35,

retention time: 3.28 min. "1 H NWR spectrumat 300 Mz
oot A BU5BEEZACLRRRS SR SninclenibirioalB-v ester
s Gintermegiates 16) CINBD- 2180, r @ BdRaNETGH, tHethozyagsiia amﬁ/ (84.3 mg,
f—@)@@é,@ﬁﬁ&i ﬁ@fUﬁBBQ%%,QQ@ZéthQ arld 9 NLdRESTBPRRRRE (326 pl,
%t87t2hr% cI;IS)(ilrllJ CSt m?%lfléilrne?hy\/l\?otr%aﬁde Vimntep test tube, equipped with a
magnetic bar, is stirred for 20 hours at room temperature. 100 ml of water are
added and the reaction medium is extracted with ethyl acetate. The organic
phase is dried over magnesium sulfate and evaporated. The residue obtained
is taken up in ethyl acetate and purified on a Varian flash cartridge containing
5 g of silica of porosity 15-35 p, with a mixture of 1% methanol in dichloro-
methane. After evaporating off the solvent, 89 mg of 4-fluorobenzenesulfonic
acid 2-but-3-enoylaminobenzothiazol-6-yl ester are obtained (yellow oil) in a

yield of 72%. LC/MS (method A1): [M+H]+: 397.11, retention time: 3.59 min.

Example 67: Preparation of 4-(2-isopropylaminoethylamino)benzenesulfonic
acid 2-(2-methoxyacetylamino)benzothiazol-6-yl ester
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.21 (d, J =7.0 Hz, 6H); 2.20 (s, 3H); 3.07 (m 2H);
rom 3.20 to 3.35 (naske m 1 H; 3.41 (m 2H); 6.72
broad d, J = 8.5 Hz, 2H); 6.93 (broad t, J = 6.0 Hz,
1H,; 7.01 (dd, J = 2.5 and 8.5 Hz, 1 H); 7.53
bradJ—8.5Hz 2H); 7.68 (d, J = 8.5 Hz, 1 H);

5 Hz, 1 H): 8.30 (broad m 2HRCI/ER2005/000761

uor obenzenesul f oni ¢ aci d 2- (2-met hoxy- 10

oad s, 1 H). Internedi atesg6: Preparation of
I
tyl am no) benzot hi azol -6-yl ester F SV O3\ N

r
-f
ce
/ O A solution of 4-fluorobenzenesul fon acid
-am nobenzot hi azol -6-yl ester (intermegfate 16)
101.2 ng, 0.312 mol), nethoxyacetic aciy (84.3 ny,
0.936 mml ), HBTU (355 ng, 0.936 mmvol ) agd
N, N-di i sopropyl am ne (326 pl, 15 1.872 [) in5m
of dinethylformanmide in a test tube, iwpped with a
magnetic bar, is stirred for 20 hour
tenperature. 100 ml of water are added
reaction mediumis xtract ed with ©BtRyl acetate. The
organi ¢ phase |sﬂ wa eshui@sul fate and
evapor at ed. The residue Nai_e iS taken up in ethyl
acetate and purified on a VArian flash cartridge
containing 20 5 g of silica of porosity 15-35 p, with
a mxture of 1% nethanol in dichloro- nmethane. After
eviapsolatiomgobf 4-(2-isogopyeminodiRylamind)benzenesulfonic acid 2-(2-

2 HSLPERRATRT LS RRUARBES _ coster oo fintermpdiatg £8) (PO mo

( P224ommnl), N-isopaopyletbiytenediaraine (68/Amg( A Azommul) and cesium
[ Vé#ﬂoﬁat@?‘k H% d. ?Qﬁ?ﬁﬂnel') ihi IRl of At - suRexigéaiRPh Qest tube,

repara I 0

4BFElPiP§ priEh A Hlﬁgﬁ‘éél@ HAraif sliyet eyermiglt alB0'C. 1R ml of water

2 at& -dtRicfo¥MA CBkY taHBtiba) PRAnh hsaéﬂra&ecylwmﬁte@h |V£betate The
2005/ 097 PCT/ FR200ﬁeg t61 68

N 00 |}l
ACIGAN IS pgﬁs%fls then was water, dned over magneStum sulfate and
4e(/2pmmtmd ofylearesideehypurifieto) e nz@MeS pl dives c466img of 4-(2-

[ﬁ%ﬁﬁ@éﬁ@% E ﬁ@%&%ﬁ%ﬂ 320 60.Yb_rfsthkyacetylamino)-

benzothlazol -6-yl ester (white powder) in a yield of 43%.

1

f
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(7 k\)ﬁe 2005/097787 2.
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a

f

2

(

LC/MS (method A1): [M+H]+: 479.35, retention time: 3.33 min.

1H NMR spectrum at 300 MHz on a Bruker Avance DPX-300 spectrometer
with the chemical shifts (6 in ppm) - in the solvent dimethyl sulfoxide-ds
(DMSO-dg) referenced to 2.50 ppm:

Strong presumption for the product salified with TFA with:

1.21 (d, J = 7.0 Hz, 6H); 3.07 (broad t, J = 6.5 Hz, 2H); from 3.15 to 3.35
(masked m, 1H); 3.38 (s, 3H); 3.41 (m, 2H); 4.20 (s, 2H); 6.72 (broad d, J =
8.5 Hz, 2H); 6.93 (broad t, J = 6.0 Hz, 1H); 7.03 (dd, J = 2.5 and 8.5 Hz, 1H);
7.53 (broad d, J = 8.5 Hz, 2H); 7.69 (d, J = 8.5 Hz, 1H); 7.71 (d, J = 2.5 Hz,
1H); from 8.10 to 8.45 (broad m, 2H); from 12.0 to 12.5 (very broad m, 1H).




5 0.224 mol ), N-isopropylethyl enedi am ne (68.7 ny,

0. 672 mmol ) and cesium carbonate (73 ng, 0.224 mmol)

in 2 mM of dinethyl sulfoxide in a test tube,

equi pped with a nmagnetic bar, is stirred overnight at

80C. 100 ml of water are added and the reaction

MO 2003/60788t racted with ethyl acetate. The ROHERRWS/000761
phase is then washed with wat 69, dried over nagnesium
sulfate and 10 evaporated. The residue, purified by

L¢iMBnedi Y@éSﬂﬁreﬁaF@icﬁf of‘%ﬁr.?rorobenz ?esu_lfonic acid 2-(cyclopentane
| T noet .am no) benzenesul fonic acid
2 cathapianineiaenzptta?old W e ot hi azol - 6-yl ester

(white powder) in a yield of 43% LC M5 erFhod Al ):

[ MkH] +: 479. 35, retentipon tine: 3.3 15 1H NMR
spectrum at 300 oY a uker. AGnce - 300
spectrometer W they che [
t he sol vent di et hyl s TR
referenced to 2.50 ppm 20°Strong presunption for the

o1 el 4 oo s fncefofilon ose
( fintarmediate1 ) ¢1@B2rag, IHP123nmel)( neyciepentanegarpexylic acid
2@63.3% ,20(1%&)36\%7176!)(53#\(8’%1 355 hyg, @B6 AmBA &Rd MN-Hiiscbropyl-

i 7 a5 oaa e 1 67 2mandl g S gl O dirgginyformyarbics’ i g, test tube,
(1H)quibpéil:l wilh a maghdlicHzar, 25 sfirrefl ; fof mmcﬁlréoaétroom &mperature.
i O D Nr.o "
(S030:B il e 42 b BpatiS e B pfinclellpin ety
10 Peeptatait Thmorganic phase isbdnied oeeumagnesiugt sdifate and evaporated.
2 | aui: i . [\ /i
F THRYESRRRTORRed R BRGH @5 )R PR MCtkalondt) phrifid R 8" Varian
afipsh zagidge roniainingad @l ofssiica of norosity {$190df.nwilh & mMixture of
16Y, Gﬁéslgaﬁoma,diawlg%agnmré., Aﬁ%ﬁ%@é}%@ﬁﬁ@@ﬁéﬁg?dwmti 90 mg of
agi . 0. : . mol ) .
Aty Rbe<Ssn Boe -achenevpSbantans carBanyigiRg)oPREgthiazol6-
15 nlyl ebteti aet bptimsdriyelbey iofl) antaa%eldri] ubfe68%e LT/ dmeathdd A1)
a t r . Stirre : ours at room
t Iﬂ%@?ﬁt@eﬁ '?&ﬁ'ﬁﬁ t'&éé'\lﬁpé?ﬁ'gre added and the
reaction nediumis extracted wth ethyl
Example 69: Preparation of 4-(2-isopropylaminoethylamino)benzenesulfonic
acid 2-(cyclopentanecarbonylamino)benzothiazol-6-yl ester

20

A solution of 4-fluorobenzenesulfonic acid 2-(2-methoxyacetylamino)-
benzothiazol-6-yl ester (intermediate 68) (90mg, 0.214 mmol), N-
isopropylethylenediamine (65.6 mg, 0.642 mmol) and cesium carbonate
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10 acetate. The organic phase is dried over nagnesi um

sul fate and evaporated. The residue obtained is taken

up in ethyl acetate and purified on a Varian flash
cartridge containing 5 g of silica of porosity 15-35

p, with a mxture of 1% nethanol in dichloronethane.
AfWer20e5/e9508at i ng of f the solvent, 90 ng of PCI/FR2005/000761
4-fl uorobenzenesul fonic acid Z0(cycl opent ane

car bonyl am no) benzot hi azol -6 15 yl ester are obtained

( )(GQ |7CIWg°0|2)1 4 rﬂnﬁ:l)t\’lneb Pl cﬁﬁné’th;l«lqu@xﬂﬁeih@‘t’es‘i"thbe equped
pr\f\ggﬂha dpggrhettg barIr % Stred overmght at 88 =" 100 E>f o?pwa%er are added
4-and thétmé@tmﬁ mEdeR i pkiractee MitnattpescathienThe argadic phase is
Otﬁe% s%gﬂt 7 e%%Et%)gﬁlpatqv%ﬁ)rﬁ%]nze%tiumasu%te amj e%bSFath The
4résidnepbenmaifiesiul f dni ¢ AcCMSB; ( 2-gieehoxyad&mbanm f) -  4-(2-

b?%jb%ﬁ%oeﬁp%%nﬁﬁd)%n?éﬁ%ﬂlﬁdﬁ@ ah@ld%k é@&gﬂ&ntanecarbonyl-

enedi am ne

0.262R0 faanizp tmlﬁeﬂuaﬁﬁ&ro(a\m@rmwdamnz@m gﬁ%%
PCT/ FR2005/ 000761 70 (69.7 ngy, 0.214 nmml) in 2 n of

L B T e T R

water are added and the reaction nediumis extracted

W'1Hl I\@&I? pec ?ltp@ta?g;\gérﬁwggcﬂ'ég' %%ﬁ%ﬁ/gﬁ'@e aq%ﬁréd’(‘?ga&jcrometer
ewdibo tha ahenical shifte s(@dine pppr + fin gte bsolvegitMiimethyle sulfoxide-ds

gopr opyq);ré%e 9Itca)1r% %%?Behzenesul fonic acid
2 (cycl opent anecar bonyl - ani no) benzot hi azol - 6-yl ester

(\@drgy éﬁloh forethgl pﬁ‘béu&fsaﬁﬂ% \nhtﬁ/'l"@\ witat hod Al ):

[?fw%rf big. RED Bamol b R a8k, o1k Hram g td T8 (m, 20y

SE@B (raeHYr 3.044 (hi) 2Hg fmm’r&to 3]515f(h$, I18); 607 pfrpad d,n) = 8.5
3528068 LD B0 LOUE A (Ol . g 1y 75

pl(!mmadtd shFi§.bddiz,vaH ) frorA7v65 to 7.70 (m, 2H); from 8.05 to 8.45 (very
broad m, 2H); 12.4 (broad m, 1H).

Intermediate 70: Preparation of 4-fluorobenzenesulfonic acid
2-propionylaminobenzothiazol-6-yl ester

Lo HO

A solution of 4-fluorobenzenesulfonic acid 2-aminobenzothiazol-6-yl ester
(intermediate 16) (500 mg, 1.14 mmol), propionic acid (253 mg, 3.42 mmol),
HBTU (1.23 g, 3.42 mmol) and N,N-diisopropylamine (737 mg, 5.7 mmol) in
6.5 ml of dimethylformamide is stirred overnight at room temperature. The
reaction medium is evaporated to dryness. The dry residue is extracted twice
with 50 ml of ethyl acetate and washed with water. The organic phase is then
washed with saturated sodium chloride solution. The organic phase is dried
over magnesium sulfate and then evaporated. The oil obtained is dissolved in
35 ml of dimethyl sulfoxide and then purified 7 times by preparative HPLC

o:m:o
'l'l
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1.21 (d, J =7.0 Hz, 6H); from1.50 to 1.80 (m 6H);
from1l.82 to 1.98 (m 2H); 2.98 (m 1H); 3.04 (m
2H); from3.15 to 3.55 (m 3H); 6.71 (broad d, J = 8.5
Hz, 2H); 6.92 (broad t, J = 6.0 Hz, I H); 7.02 (dd, J
= 2.5and 85 Hz, 1 H; 7.53 (broad d, J = 8.5 Hz,

2O 200050877865 to 7.70 (m 2H); from 8. 05 t o BUHEBR2005/000761
(very 20 broad m 2H); 12.4 (/fbroad m 1 H).
Internmediate 70: Preparation of

4 ofnI é‘ﬂfu%@%@ﬁ?@ﬁ%u hborA @ogﬁ. F'everse -phase column with a gradient over

%r opl onyI anj] nobenzot h ester

M INpiteshOk g va,to %ﬁﬁ%oaceaom'tm% .seée'ﬁm% Wf&ﬁ 5'7 ‘gc‘iﬂﬂuoroacetlc
2 a8 mph@wtsbppléﬁierﬁed lwiths0 @7 % trifiiopoaeticadeid ;Uﬁlhe floWOrate is

Qpi oni.c. acid (253 m
Py TS tractBrSiieait Rindahk dea pERyb A affipatateg o give
n$005mg ofral- ﬂummbeﬁz@weﬂulfeﬁlodlam Wbrfammmlardmobenzothlazol -6-yl
stl fo roomtenperature. The reaction
Eér&m yg’@?ﬁ@affed to dryness. The dry residue is
extracted twice 30 with 50 mMl of ethyl acetate and

VagIRd it Iy tgbectﬁhm %&99@0 ‘Mmi‘aéﬁ hSB?uh@i A%ﬁb@dDPX-SOO

w th saturate 50|umc lutlo

0
pIFREEtrPHLRN; with Bgesh %‘@ﬁb§hlﬁ‘i§u Gulr 2pEY a‘hH‘ he s U imethy
esapexideali (DMSOU4) réfetericeedoi=s0ppanl ved in 35 m  of
di met hyl sul foxide and then purified 7 tinmes by
preparative HPLC WO 2005/ 097787 PCT/ FR2005/ 000761 71
ort. &1 WudIX &5 Had8H);Ca.80 (ﬂleﬂlaﬂymamd ey @He7 radd, J = 2.5 and

h / o
ace?om% }qﬁ) 7%19&%§W V\Al_tlﬁz%wo (L’% fdl f“{ uor%g—%eql 7.79 (d,
adi °2inHgEatld) 7 @ﬁ&% dF W&Qﬂdﬁ@?ﬁ@t? iy 1aet Guead s¢ 1H).

aci d. Theflowratels 70 M/ mn. The fractions

< Exadiale, 01 TySpAIRIOD Bh AP IR AR RBP Ry Arino)SeriZehSsufonic

2-gpido pHproplovylamihebentdthiazol-6 64 \Wstere soapoumdawithefrifluofoacetic
69% ., NVR  1H NWVR spectrum at 300 MHz on a Bruker

APSlfce DPX- 300 spectroneter with the chem cal shifts

(5 1in ppn) : in the solvent dinmethyl 10 sulfoxi de-d6

( DMSO- d6) ferencedt0250 ppm 1.11 (t, J =¢@.5 Hz,

3H); 2. 50:) ar s " 7.01 (dd, 2.5
and 85HzN-‘_L( .- J = 9. Hz,
7.68 (d, J (d

F

A solution of 4-fluorobenzenesulfonic acid 2-propionylaminobenzothiazol-6-yl
ester (intermediate 70) (300 mg, 0.789 mmol), N-isopropylethylenediamine
(242 mg, 2.37 mmol} and cesium carbonate (256 mg, 0.789 mmol} in 4 mi of
dimethyl sulfoxide is maintained at 80°C with stirring for 7 hours 30 minutes,
and then at room temperature for 2 days. The reaction medium is filtered and
rinsed with 8 ml of dimethyl sulfoxide. The expected product is purified 3
times by preparative HPLC under the same conditions as for intermediate 70.
206 mg of 4-(2-isopropylaminoethylamino)benzenesulfonic  acid  2-
propionylaminobenzothiazol-6-yl ester; compound with trifluoroacetic acid, are
obtained in a yield of 56%.
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J =2.5Hz, 1 H,; 7.94 (broad dd, J = 5.5 and 9.0 Hz,

2H); 12.4 (broad s, 1 H. 15 Exanple 71: Preparation

of 4-(2-isopropyl anm noet hyl am no) benzenesul fonic acid

2- propi onyl am nobenzot hi azol - 6-yl ester; conmpound wth
trifluoroacetic acida ONSOS I "0. 10/0 -- INF N
OwooR065/097787 F 20 A sol ution of PCT/FR2005/000761
4-fl uorobenzenesul fonic acid 72

2- propi onyl am nobenzot hi azol - 6-yl ester (internediate

7WM§{3OPI—I”WMIQ mT@? tFEFH' ht Bbo M opy! gt B)’dléfﬁe%éﬁé:éleopx-soo

(242 ny . ceslum car bonate (256 rr% A
osmgtrwstear wvﬁh 4hﬁ1 cftﬁmlcal SRty 1, PPEY; i the solvent dimethyl

mMalufbAHe=Y (BMSO0LWrdfbretcetntb 2050 ppm? hours 30
mnutes, and then at roomtenperature for 2 days. The

reaction nediumis filtered and 25 rinsed with. 8 m of
difoet U %Ulﬁ bizi 8kl); T2e {dxpecBesiHar 6bcfroms2. d46rtof2.84l (Bartially

L ESeh anal} ye HPLCounderos e sSpre contl tho0s @, aH):

hroad ooy =80tz ), 885 broet tehs 6.0 Hani K702 (od, J = 2.5
P%ﬂB'@BBHzaWH}O’P%%Z(%H‘é@EOJ ‘69 WHfSZtl'ﬁr 7. 670@%&“9 BAHENH): 7.69

t F1TTUQr oacet
3 - - P or) e 2 .
spectrumat 300 MHz on a Bruker Avance DPX- 300

S(étro' s '. atio S'fts( InéocPcmZbuth/lammo-

rérbezettmzmdal-ﬁe/lﬁsf@ ppm 5 1 11 (t, J =7.5 Hz 3H) ;
1.22 (d, J—65Hz 6H) ; from245t0254(partially
masked m 2H); 07 (m 2H) from 3.

3. 47
(partially MM_J 08 @ F9. 0 Hz,
2H): 6.93 (broad 1 Wi N\a2/(dd, J =
2.5 and 8.5 Hz, oadoDJ 9.0 Hz, 2H):

7.67 (d, J = 8.5 Hz H)
According to the method for mtermedtate 70, intermediate 72 is synthesized

using butyric acid. 80 mg of 4-fluorobenzenesulfonic acid 2-butyrylamino-
benzothiazol-6-yl ester are obtained in a yield of 18%.

NMR: 1H NMR spectrum at 300 MHz on a Bruker Avance DPX-300
spectrometer with the chemical shifts (§ in ppm) - in the solvent dimethyl
sulfoxide-ds (DMSO-dg) referenced to 2.50 ppm:

0.92 (t, J = 7.5 Hz, 3H); 1.64 (m, 2H); 2.48 (partially masked m, 2H}; 7.01 (dd,
J =25 and 8.5 Hz, 1H); 7.51 (broad t, J = 9.0 Hz, 2H); 7.68 (d, J = 8.5 Hz,
tH); 7.78 (d, J = 2.5 Hz, 1H); 7.93 (broad dd, J = 5.5 and 9.0 Hz, 2H); 12.4
(broad s, 1H).

Example 73: Preparation of 4-(2-isopropylaminoethylamino)benzenesulfonic
acid 2-butyrylaminobenzothiazol-6-yl ester; compound with trifluoroacetic acid

%«::@"‘3“@&\ ' i
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(d, J = 2.5 Hz, 1 H: from8.22 to 8.38 (broad m 2H);
12.35 (broad s, 1 H. 10 Internediate 72: Preparation
of 4-fl uorobenzenesul fonic acid 2-butyryl am no-
benzot hi azol -6-yl ester o g Ni o0 According to the
met hod for internediate 70, internediate 72 is

SwbIzess/@erdg7 15 using butyric acid. 80 ng of PCT/FR2005/000761
4-fl uorobenzenesul fonic acid 23butyryl am no-
benzothi azol -6-yl ester are obtained in a yield of

H . .
L0, AN RGB! A BAInACr ! gl 55 e usig
aﬂermp@laie [f) t\Mléh sowvmroavlsﬂtw\@nedlmirm f3kime- df  4-(2-
(St%?%ﬁgén{ rﬁfé%ﬁﬂ?ﬁﬁ%)b@n r%%ﬂ]c 901322fﬂutyr9la£n:ﬁol§eﬁ'i?(f))thlazol-
vl esterzc émpogﬁg vgﬂgtnﬂgorogcg;lc a¢:d5 arg gp’r@g@q in Jylelcboﬁl)BG%
H22H) 7.68 (d, J =85 H, 1H; 7.78 (d, J = 2.5
; br oad dd =.5.5 and 9.0 Hz, ,2H);
TRMR: (1o A Spefimogt aqahie 47 e, BReh: ARG DPX-300
4sbéetrsmlete£rpwltlartheo:ﬂ‘telmicah*sh:ﬁt)sb@nmeppm)l £ omithee dsame:j:] dimethyl
e SRR TS IEte Rt 56 BbRE 1 o P00

WO. %(ﬁsﬂ&gﬁsﬁzp@ﬂf} 1\7028/ 00d 7.5 Ha &kéhdr&ﬁ (g, 29); t2n87 (partially
ﬁ%m@dqf JEXFWLE @F]-I ik 92I-71 frcﬁn@mwgotawismagked m, 1H);

LA T PS5 rcal Rodcn SR §§+ 6 98 {besHd bl = e, 1H)

2mwwlm2r®bﬁﬂm5 Hz281); 7@3y(br@:t dr..l-c@omz.;rzl-l 166 (d, J =

sonut 1RNGRD 3 t%ﬁ?k?@ﬁo ALY B?h'i-'fz%\&a%%é" 1H).

DPX- 300
Intermediate 74: Preparation of 4-fluorobenzenesulfonic acid 2-isobutyryl-
aminobenzothiazol-6-yl ester

0='a>_ s 0.4:0
N"(‘ND, o) E

According to the method for intermediate 70, intermediate 74 is synthesized
using isobutyric acid. 75 mg of 4-fluorobenzenesulfonic acid 2-isobutyryl-
aminobenzothiazol-6-yl ester are obtained in a yield of 17%.

NMR: 1H NMR spectrum at 300 MHz on a Bruker Avance DPX-300
spectrometer with the chemical shifts (§ in ppm) - in the solvent dimethyl
sulfoxide-ds (DMSO-dg) referenced to 2.50 ppm:

1.14 (d, J = 7.0 Hz, 6H); 2.79 (m, 1H); 7.02 (dd, J = 2.5 and 8.5 Hz, 1H); 7.51
(broad t, J = 9.0 Hz, 2H); 7.68 (d, J =8.5 Hz, 1H); 7.79 (d, J = 2.5 Hz, 1H);
7.93 {broad dd, J = 5.5 and 9.0 Hz, 2H); 12.4 (broad s, 1H).

Example 75: Preparation of 4-(2-isopropylaminoethylamino)benzenesulfonic
acid 2-isobutyrylaminobenzothiazol-6-yl ester; compound with trifluoroacetic
acid




10

15

20

25

spectronmeter with the chemcal shifts (Sin ppm - in

the sol vent dinethyl sulfoxide-d6 (DMVSO d6)

referenced to 2.50 ppm 0.91 (t, J = 7.5 Hz, 3H); 1.22

(d, J =6.5 Hz, 6H); 1.63 (m 2H); 247(partial|y 10
masked t, J = 7.5 Hz, 2H); 3.07 (m 2H); from3.2

3. 80 08588 m 1H); 3.41 (m 2H); 6.72 (broBGT&‘mﬂﬂsmﬂml
9.0 Hz, 2H); 694(broadtJ7=460Hz 1 H; 7.02

(dd, J = 2.5 and 8 5 Hz, Hy; 7.53 (broad d, J = 9.0

H22H) 766 :85Hz 1H);7.69(d J =25
, é’oa 12 4 (broad s, 1gH). 15

I nt errredl at e at$

4-f1 uorobenzenesu}u oaFC AR Nsobutyryi:

am nobenzot hi azol - 6-yl ester O .S:O0 N ccordi ng

to the nmethod for internediate 70Jﬂ' terRedjate 74 is
synt hesi zed using isobutyric acid. V5 ny

4-fl uorobenzenesul fonic acid 2-isobutyryl- 20

am nobenzot hi azol -6-yl ester are obtained in a yield

ofAck6¥din M@ tAd! bR otbeftexampie 300 edbimpde 76 Bs uddstained using

Nk ;
AR Rele 4 i SR TBh BBl inE 8,58, o (2 Ropropy.
( RiEGoetiylarcine)renzemnesulf@is0 anin Zzsobutyuylamlnczbeﬂzmtmazol -6yl
%Mo@oﬂﬁgm :flh'broaﬁ:eg.g 8(::@ :ar% }_Etﬁ'}éd(;w g%lc?oﬂ“%.

8.5 Hz, 1 H; 7.79 (d, J = 2.5 Hz, 1 H:; 7.93 (broad
dCNMR 1§| NMRA spebtrivh aT%H)sooJAZHé bhr @a®rakerl AYance DPX-300

I at

P2l Bt i Ao R A U G J2 B £ JRithe spivepy; gimethy
2-satforida- dss(mweaﬂeiem@mmmlﬂ 50@pn8-yl ester;

PRI DEB T WU o E S LR ALY . 20

7 framn @ Zpto 3. 37 Omagkedim,(1it); B.4 hdeorZ)n§- %% (arpad hth5P.0
01‘2t garség theﬁaa:”ﬁ' c& HZ 1'@ vlnaaﬁbeg: Hszds%nd 8.5 Hz 1H): 7 53
of qdzd 586k, 2H): R BA9BY 58 0 559 38" Blsad ', B): 12.4

(broad 8, 1H)

Intermediate 76: Preparation of 4-fluorobenzenesulfonic acid 2-(cyclqbutane-
carbonylamino)benzothiazol-6-yl ester

N A "
N C F
According to the method for intermediate 70, intermediate 76 is synthesized
using cyclobutanecarboxylic acid. 185 mg of fluorobenzenesulfonic acid

2-(cyclobutanecarbonylamino)benzothiazol-6-yl ester are obtained in a yield
of 40%.

Example 77: Preparation of 4-(2-isopropylaminoethylamino)benzenesulfonic
acid (2-cyclobutanecarbonylamino)benzothiazol-8-yl ester; compound with
trifluoroacetic acid
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5 am noet hyl am no) benzenesul foni c aci d

2-1sobutyryl am nobenzot hi azol -6-yl ester; conpound

with trifluoroacetic acid, are obtained in a yield of

44% NVMR 1H NWR spectrum at 300 MHz on a Bruker

Avance DPX-300 spectronmeter with the chem cal shifts

( 8voreopp0o97787i n the sol vent dinethyl 10 sul f ®CTBRAGS/000761
(DVSO d6) referenced to 2.50 ppm 1.14 (d, J = 6.5 Hz,

6H); 1.22 (d, J = 6.5 Hz, 6H; 2.79 (m 1 H; 3.07 (m

2H); from 3. 25t0337(maskedm 1H); 341(m 2H)

6.72 (broad d, , 6.93 (broad t J =
6.0 Hz, 1 Hy J-25and85Hz 7.53
(broadd J = Z@*@\m? 64to770(m 2H)
8.30 (broad m ZH) (Qroad s, el H) .

I nternmedi ate 76: Preparat|on of 0

4-fl uorobenzenesul fonic acid 2-( | oby#ane-

car bonyl am no) benzot hirazol - 6-yl est'er O SgO S: O NON
.1 OF 20 According to the nethod for internediate 70, _
| iozonding atioe thes methednohesiapgde Usi egample 77 is obtained using

CYr‘?tleﬂﬁ Hiane o BWW'NI fso%%@letﬁ?@nggla%me 41 mg of 4-(2-isopropyl-

quoro enzenes$

2 ameipeebylarine thenengsulfanie \asih £Sriebgtangcarbanylamino)benzo-
a"tﬁia@@ﬂ-@-&ﬂéﬁer ecnpditidwit® it addticc¥@dniré obtined in a yield of

3 Z/ar ation of
4- (679 i sopropyl am noet hyl am no) benzenesul fonic acid
(2 cycl obut anecar bonyl am no) benzot hi azol - 6-yl ester;

N, SRR3R o800 s oh VB BRI IRUEf e DRx-300
F SgecifFOIHetechﬁh dhagchamlcab shﬁ?hSh@dimppmaa-wm ¢heg _solvent dimethyl
©%ATBkiBe-f (| SYP éh%leaq 2 £ Bngd' ate 76, with

N-| sopropyl e d| a i_sopro

2-
2 P otz BRY e had oty BeBdm, 1E; from 218 to 2.30 (m,
(amyslu:rbuﬁ APERATAABLAM BN DENESKed m, 4H); 6.72 (broad d, J = 9.0

Hz, 2H); 6.97 (broad t, J = 6.0 Hz, 1H); 7.01 (dd, J = 2.5 and 8.5 Hz, 1H); 7.53
(broad d, J = 9.0 Hz, 2H); 7.67 (d, J = 8.5 Hz, 1H); 7.69 (d, J = 2.5 Hz, 1H);
from 8.27 to 8.44 (broad m, 2H); 12.3 (broad s, 1H).

Intermediate 78: Preparation of 4-fluorobenzenesulfonic acid 2-butyrylamino-
benzothiazol-6-yl ester

A solution of 4-fluorobenzenesulfonic acid 2-aminobenzothiazol-6-yl ester
(intermediate 16) (359 mg, 1.107 mmol), butyric acid (146 mg, 1.66 mmol},
HATU (631 mg, 1.66 mmol) and N,N-diisopropylethylamine (0.286 ml,
1.66 mmol) in 5.5 mi of dimethylformamide in a 20 mi round-bottomed flask,
equipped with a magnetic bar, is stirred for 8 hours at 60°C and then left
overnight at room temperature. The reaction medium is extracted with ethyl
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5 thiazol-6-yl ester; conmpound wth trifluoroacetic
acid are obtained in a yield of 37% NWVR 1H NWR
spectrum at 300 MHz on a Bruker Avance DPX- 300
spectronmeter with the chemcal shifts (Sin ppm - in
the solvent dinmethyl 10 sulfoxi de-d6 (DVSO d6)

r abereosyedy7sp 2. 50 ppm 1.22 (d, J = 6.5 Hz, m/FR0BH00761
(m 1H); 1.99 (m 1H); from2740 to 2.30 (m 4H);
3.07 (m 2H); from3.20 to 3.47 (masked m 4H); 6.72

(%ﬁgf’ﬂ3%89‘b(%s(§%dowit#§vaé OId g'leggwl_éll?bolaﬂbﬁyd&c]%o% C|Uzs(§>lut|on
d,The ergamc HphasgH)is dnw Qver magresiinpzsulfiatey) filteregb and then
(@vaﬂoratgd 0 HFyne]ssH)l'he ré?idﬁé%t&nga (567 8g’-‘é‘n‘ bQFeog?élloW solid) is

roa di at €./ ar
ofp“ﬁ‘f 95 M@H@H@éwéeﬁv}% 8 ‘QJC iotagg: $ilica GaRtriage, dlliting with
b@mz @l bereAdopfopdncd sindttute. Alter@vaporating off ted sdlvenmt, @89 mg of

AR Wy A R e o
aubbhll(ladl@vmye sdlidhén empeld, of 835U (631 ng, 1. 66 mol )

. N-di i sopropyl ethylam ne (0.286 m, 1.66 mmol)
|n 5l of dlnethylfornamdelnazom

ré@ﬁMsomfﬂ&%d[Mﬂ'Hi;km/Z&?é’n Pdddl wi th a nagnetic bar,
| 9B NMR eshecBiun® P Q00MAkE \ﬁ@l@tﬁé‘%h‘éhﬁaa” §Hikts 48 in ppm) - in the

01 vsePEmn%%ww@{gm oGt do o e&%’é@ééﬁ%pb%%i

76.9me1 @, d A7h WasBe wsm(nmmre)c 2a¢7d(prdm1ywna§<éu §, \= 7.5 Hz,

CEFRSr Oy o3 B S 81 A2 1 s IR, SO E 4l 21y 768 (@,
eVap8ratizd 1H); d7Pnigs o). = Brie Hzeéll-l:)ué 9Sofoal, el 6(Gend (Y0 diz, 2H);
ggbgjr %ﬁbé@w §Q>I d) is purified by chromatography on a

lofagé silica cartridge, eluting with a 5 9/1
t ol uene/ i sopropanol m xture. After evaporating off the

s gxuaifle 7@39ré&r9{; on 81 Bf ﬁl(EQf @Bswmlﬁbémla?g@t@gbnnggnesuIfonlc
* Rt L DUbTYa s sban 2pinsc G- Vidster RATRoRohds ve: i o

395: [MeH +, nfz 393} [MH

H CiH

A solution of 4-fluorobenzenesulfonic acid 2-butyrylaminobenzothiazol-6-yl
ester (intermediate 78) (100 mg, 0.2 mmol) and N,N-diisopropylethylene-
diamine (185 ul, 1.01 mmol} in 3ml of N-methylpyrrolidone in a 5 ml
microwave vial, equipped with a magnetic bar, is heated for 10 minutes at
150°C by microwave. The reaction medium is extracted with ethyl acetate and
washed with water. The organic phase is dried over magnesium sulfate,
filtered and then evaporated to dryness. The residue obtained is purified by
chromatography on Merck silica (40-63 um). After evaporating off the solvent,
41 mg of a colorless oil (crystallizes when dry) are obtained. The product is
dissolved in a minimum amount of ethyl acetate, and 4 N hydrochloric acid as
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10 1H NMR spectrum at 400 Mz with the chem cal shifts

(8 in ppm - in the solvent dinethyl sulfoxide-d6

(DVMSO d6) referenced to 2.50 ppm 0.9ns | (t, J = 7.5

Hz, 3H); 1.64 (m 2H); 2.47 (partially masked t, J =

7.5 Hz, 2H); 7.01 (dd, J = 2.5 and 8.5 Hz, 1 H); 7.51

( b¥O22003/09738% 9.0 Hz, 2H); 7.68 (d, J = 8.5 MZ/FR2085/000761

7.79 (d, J = 2.5 Hz, 1 H); 7.93(dd, J=6. 0and9. OHz, 2H) ;

15 12.4 (broad s, 1 H). Exanple 79: Preparation of
aé%omtioﬂomocﬂ J(éHB rlﬁefhté\‘l' ALl )bleﬂbz‘?'ﬁﬁ&g bEiPit%bd and is

utyryl am no enzot hi azol - 6- est er roch
N}qonﬁgqtrzgeg tekep_up inpvaler and tﬁeg chltgfqdo’ﬁlr@upgh a Milex 45 um filter.

4Tfr'leU§6IQhﬁﬁprr€§i%Hétfe@ma<hdaQan (28% |e )of 4-(2- dnsopropylammo-

2 AR "2 0He, W oSSk RbEaREeLE st
dihydraohidridkb apé , oltadednafie) vaoudmnfiltgtion and then drying under
N-Vggbh loiﬂ C{ I|done inabmM mcrowave vial,

ppe

ul "a magnetic bar, is heated for 10 m nutes
askb0C by m crowave. The reaction nmediumis

ext racted t
The or tlénm‘/! | hﬂéggﬁl\“g Fq_? %QE@' g'ﬁ%ﬁ%&ff@? \eﬁﬂ@éular on-
filter ﬂéM é‘lla (RegREP ﬂo dryness. The residue

obt aé ne¢C/MS: PaziSiog4N]", @l STRLRBHEPhY on Mer ck

silica (40-63 pm). After evaporating off the solvent,

41 ng of a colorless oil (crystallizes when dry) are

olbt NMRdspadirnprai 300 MHz withsthe! ekemical shiftsn{dminmppm) - in the

S S I RSRER e e do ighastes 6 i oo

di0eXbftedi=7 Hrdn SHdhdwm 10 teedid2nbpeadt Mpili2hbed 634m 21); from
CQm:sz 26559 arﬁaﬂ a§lﬁbd f yates rwctH)hsmef (tht 2H8A3.51 (m, 2H);

tBe%J thioad g, 'S Bl 'ggg%ylge&g;z gLH 3% (broad t, J = 6.0 Hz,

2 168 Ri02S@ir, Iy 12a8riand-8. stlemr) Todd eroadas W &0 HADHY); from

274 LR ZOCE Yoo i Df? abrond Yotk dr Vi ng”
under vacuum at 40C. Mass: IE: mz 114: _
( SHAANSHprdPasforPealy  ARsLRGard-3-RietfbRipiahinbMenzene-

sulfonic acid 2-butyrylaminobenzothiazol-6-yl ester hydrochloride

j@H

A solution of 4-fluorobenzenesulfonic acid 2-butyrylaminobenzothiazol-6-yl
ester (intermediate 78) (135 mg, 0.34 mmol) and 1-amino-2-methylpropan-2-
ol (153 mg, 1.718 mmol) in 3 ml of N-methylpyrrolidone in a 5 ml microwave
vial, equipped with a magnetic bar, is heated for 20 minutes at 150°C by
microwave. The reaction medium is extracted with ethyl acetate (3x20 ml)
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IC mz 519 [ MtrH + (base peak). 10 LC MS: nmz 519

[MtH +, mz 517: [MH H NWR spectrumat 300 MHz with

the chem cal shifts (8 in ppn) - in the solvent

di met hyl sul f oxi de-d6 (DMSO-de) referenced to 2.50

ppm 0.91 (t, J =7.5 Hz, 3H); from1.20 to 1.32

( B¥O200599778H) ; 1.63 (m 2H); from 15 2. 42 tRCTFB3005/000761
(partially nmasked t, J = 7.5 H&, 2H); 3.19 (m 2H);

3.5 (m 2H); 3.69 (broad m 2H); 6.72 (broad d, J =

9 a‘ﬁd"'zﬂmaéﬂé)d v@nthwEaEHrOMxZS mi). 6TﬂeHb dgari'id:") phgsé)Zis( ditied over

magqqsbqﬂ\ qxﬁ@e:%ltqregg @%thgpi) évaépoygte bpq)gayqﬁssiqﬁ];e residue
12bdaitbd dadhuified lbj) chedémbtogrpiey 86 sifftas pou an 6rg db-35 ym AIT

i K4 Whotn B0 PR SecBR EfonStine’ triure. After

h;earapotatiogl off ths salvstp 55HAG of at+colpdesisalid ang! abtasmed. The

|
@%tyg mzo hrfn@%ﬁn@&_pwl@unt of dioxane, and 4 N heydrochlonc
mplot dissolygd in.ciaxansois) addag 1%@@@3 phwrpﬁd)tﬁawtezed off by
2%u@f on, 1\5§sﬁ@j with/di8xame@khdithed dHledofinder vacuum at 40°C to give

t hyl pyrr e in
Ca2 DBl 1o it ErelabriRy B e nsnesuonin, agd  2-
atbui)&w@nhnobesnzmmwgs- MTéster ydrochioridedi.eina vield of 25%.
ﬁé%med with ethyl acetate (3x20 m) WO 2005/ 097787
P 005/ 000761 78 and washed with water (4x25 ni).
The or gbl-.?mméz H6A[M T1sméiz 228 [W3rSO2BONEH2AGIHIOS at e,
filtgred 4@9@ porat ed to dryness. The residue
obt ai ned IS purifie chrorrat o%a hy on silica, on
o 6 o LOIMES TR IMEBT e ABRSINIRG wi (1 & o/ 1 et hyl

aqef VR &p éb@ﬂmxanﬁomwﬂw (¥in porhpL bty 8ploent dingetieflfsulfoxide-

e (5&%% rriffte qo%%filn%e@ﬁ Bkt g 115 s, 6y
dilcB(m, 2anﬁfran1\|214ﬁdnoozﬁgo(pamaugcmasrcecsmar-e)d3.@4 (s, 2H); 6.76
I reant, 5= BUIRY. 2ik1% 88 044, B £ 320063 5 s 7 kb (ioel a, J =

suc 'h dirOxane
uld ZvaHl);u?nGQt (d4dE 86 PeyeH); 4727Md.01 2.5 Hz, 1H); 12.4 (broad s,
4~6g- hydr oxy- 2- met hyl pr opyl am no) benzenesul f oni ¢ aci d
2- 10 butyryl am nobenzot hi azol - 6-yl ester
hydrochloride, i.e. a yield of 25%

Intermediate 81: Preparation of 4-(2-hydroxy-2-methylpropylamino)benzene-
sulfonic acid 2-tert-butoxycarbonylaminobenzothiazol-6-yt ester

A solution of 4-fluorobenzenesulfonic acid 2-tert-butoxycarbonylaminobenzo-
thiazol-6-yl ester (intermediate 15) (300 mg, 0.707 mmol), cesium carbonate
(230 mg, 0.707 mmol) and 1-amino-2-methylpropan-2-ol (126 mg,
1.414 mmol) in 5 ml of dimethyl sulfoxide is stirred at 80°C for 72 hours.
Water is added to the reaction medium, and the mixture is extracted 3 times
with ethyl acetate. The organic phase is washed with saturated sodium
chloride solution and then dried over magnesium sulfate and finally
evaporated to dryness to give 290mg of 4-(2-hydroxy-2-
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Mass: lE: mz 463: [Mr-], mz 228:

[ Mt-] - SO2PhNCH2C3H7O  IC mz 464: [MH + LC/ MS: niz
464: [MtH +, mz 462: [MH "™ 15 1H NWR spectrum at 400
MHz (S in ppm) - in the solvent dinmethyl sulfoxide- d6
(DVSO- d6) referenced to 2.50 ppm 0.93 (t, J = 7.5 Hz,
3O 2005®7787 6H); 1.66 (m 2H); from 2. 46 tRCTZFBE05/000761
(partially masked m 2H); 3.0%9(s, 2H); 6.76 (broad
d J =9.0 H, 2H); 6.98 (dd, J = 2.5 and 8.5 Hz, 1

H)metﬁyl ?o;:(ylpérﬁﬁ‘a@ Kenzbnesuffartlc Hét:ld2 @-tertzblﬁ@xﬁc%rbdréy'laﬁriﬁbbenzo-
d Hz, br oad s,
;%L“?LZCPJU yll‘?ﬁt%'F WE%IV'S'{]%O 39 °Prepar ation of

4- (2- hydr oxy- 2- net hyl propyl am no) benzene- sul fonic

SftohBld o PRAEIBR £ RS A AR Bt nzene-
45&Ifmmco¢md12%aa‘ﬁmd>bemiod1iax¢leﬁ-yl ester; compound with trifluoroacetic

2'3[:@” - but oxycar bonyl am nobenzo- thiazol -6-yl ester
(rnternmedi ate 15) (300 ng, 0.707 nmol), cesium

carbonate (230 ny, O.QO? oY and

1- ami no- 2- et hyl prop , 1.48FRFmoD) in 5
m of dinmethyl sylfexi@ is stird@H at 80C>L_<72
hours. V\ateHNI-& @ to the reaction nedyffum \and t he
mxture i s extra¥fed”3 times 30 with et hyF acet@tk.
The organi ¢ phase is washed with saturated sodi um

cw Qélbﬂ@n 96?'4¢K2-ﬁ?d@%?-Z-H%ﬂﬁﬁﬁﬁla‘?ﬁﬁb)b@ﬁﬁﬁésmmmc acid 2-tert-

dto drynes 2
BukRYBe BB A B gzl RBa A b0 7T HEH RReIBE oBBr 6k 70 Mo,
70. Mﬂmydcn)rcm}daiﬁnﬂuobdmeuenas;dl f(onl@_g,aCII&ﬂ).T rr?mol) in 10ml of
ca - | &

dIcﬁcframé#I‘?% 9 érk\)d; i i{)m S\%%r F;h c{GFCo)Y 2?1%‘.1% A" room
4te(mpwy'm:rexyhe Teection medwm mevagq:fategletneirylse@; takani @p in ethyl
?rSF aﬁ% raég?g”g}t&?@éatdﬂhﬁ%teﬁ ¥hd SRERT witlk WRGUAEH Wolilum chloride

solution. The organic phase is dried over magnesium sulfate and
concentrated to dryness to give 130mg of 4-(2-hydroxy-2-
methylpropylamino)benzenesulfonic acid 2-aminobenzothiazol-6-yl ester;

compound with trifluoroacetic acid in a yield of 96%.
LC/MS: [M+H]+=394.06, retention time = 2.90 min.

Intermediate 83: Preparation of 4-(2-{6-[4-(2-hydroxy-2-methylpropylamino)-
benzenesulfonyloxy]benzothiazol-2-ylcarbamoyl}ethyl)piperidine-1-carboxylic
acid tert-butyl ester

O)=O

9

. o=§@n"1(

o) 8 ) OH

o
I Vi
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O=s N, / FFO So -~-OHHN 4 F OH A sol ution of

4- (2- hydroxy- 2- met hyl propyl am no) benzenesul foni ¢ acid
2-tert- butoxycarbonyl am nobenzot hi azol -6-yl ester
(internmediate 81) (170 ng, 10 0.344 mol) and
trifluoroacetic acid (14.9 g, 130.7 mmol) in 10 m of
dive200300978mane and 100 pl of water is stirr@CT/BR2MD5/000761
hours at room tenperature. TB@ reaction nmediumis
evaporated to dryness, taken up in ethyl acetate and

CH S UL pp R BRI, B 17 o), v
méffR 819 0- 686 Mmapal) and :Nd*l ﬁ@@rﬁpvl&meemwedf &g, (1¢+35 mmol)
girve 01&@ 0, d%eﬂw[f@rrﬁéﬂﬁ[d@(ys Zstirred for 10 minutes. 4 ~(2-hydroxy-2-

”Enge%wﬁ%fé%% b%%égﬂl éllﬁ%:eracsdc 2,&{8{mgewzqtﬂ:azol -6-yl ester;

t cofrpoand agitt mnﬂmodcetrc acigli (intermoédia&d82) C13¢mg, 0.33 mmol) is

[ %(P’ gqlaqeagﬁ%zl@%(s%cﬁéﬁ 21&%(? gmt ig."& 6¥ed2f090437}15'urs &%oom temperature.
4Watef ds [atideg- toy thexeactiare madipmopyd dhenwsultivgnaddues, is then

'B%é&%yh RRRAOWHH - gcé&gfé Thang eﬁé fbﬂas)ems dried over

erl ne- 1-carboxylic tert - but ester r))
omsanesiy wliakANndtien conggntraled tgodfypess. The dry residue is

Pﬁﬁflﬁ&@%ﬁ)@@é@has@cbﬁ@ﬁ@t@ﬂa@h @n a 300 x 20 mm Dynamax C18

nﬁBBf)u)mlP IH& [JI dl@g%%eﬁbgvgp %g'%il ﬁ{%m fj g‘r{l zo 4{5% ace?onltrlle in water
Ns b plievembed pythdd. QY Yeatniflneroat8tc agld and:%ISemfroh’) 40%rto Bl % over

”b?g'ﬂwﬂ't tﬁ‘)@ fr%ﬂ]ﬁ? ?&thﬁﬁlqﬂaiﬁé @%Ju‘&f a esu Hlta?éd to_dryness,

I OXy- on|
2t@ni ngwenzoﬂﬁﬂangl - 60j| eét(@r{6-[5 (emﬁd@wamewwpropylammO)

t bbﬁk&%%ﬁ?lbﬁy]%%hﬂoﬁédfoﬁ%rﬁhﬁe I@)Jtr;( Ii')EFbsetrﬂ‘lﬁirnreggj -%&rboxyllc
45315’)(;9 Lg?’] q%%'h’ﬂt%yl'ﬁgj( %{iﬁg

LC/MS: [M+H]+=633.00, retention time = 3.94 min.

Example 84: Preparation of 4-(2-hydroxy-2-methylpropylamino)benzene-
sulfonic acid 2-(3-piperidin-4-ylpropionylamino)benzothiazol-6-yl ~ ester
hydrochloride

ZT

Q H

o=$‘®’N¥—](

o) S 0 OH
N—*@Nﬁ GIH

A solution of 4-(2-{6-[4-(2-hydroxy-2-methylpropylamino)-
benzenesulfonyloxylbenzothiazol-2-ylcarbamoyl}ethyl)piperidine-1-carboxylic
acid tert-butyl ester (110 mg, 0.173 mmol) in 8 ml of dioxane and 8 ml of
dioxane/4N HCI is stirred overnight at room temperature. The precipitate
formed is filtered off and dissolved in methanol, and the solution is then
evaporated to dryness. The residue is washed with ethyl acetate, to give
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Water is added to the reaction nedium and the

resulting mxture is then extracted 3 tinmes wth

ethyl acetate. The organi c phase is dried over

magnesi um sul fate and then concentrated to dryness.

The dry residue is 10 purified by reverse-phase
cworzaesep7aghy on a 300 x 20 mm Dynamax Cl8 RA/EREN05/000761
with a gradient over 5 mnuteg§lof 5%to 40%

acetonitrile in wat er supplenmented with 0.07%

”1'of3,'rH f%?ca gﬁk{ Z%chérgﬁB%Y[éﬁmdeéﬁi&&Ql%ﬁ%erac1d 2-(3-

tes. 1 ons n|ng product are
ewﬁ%mﬁ-@d{ Qr@pw}@g@o qnzothigecoryl ﬁ@teg,fhydrochlorlde in a yield
4of B5%6- [4 (2- hydroxy 2- net hyl propyl am no) 15

ST Eah B AGTETE203 0%, dpienith Rle22R0 i )P

ytNMH of HSMNMR  BfédEim[ bt HBOO-608 Ofh a eBeaskeroAvanoe BPX-300

iegégtﬁ&ﬂetegow@ H?hcﬁ"egﬁﬁ'gaﬂ; gﬁgg%@ ﬁg@\ﬁe_ in ttre-f soivent dimethyl

aeutﬁoxide ds ( MSO -ds) referenced to 2.50 ppm:

2 P 8bt /ﬁgﬂh@ rmxfur)é' Weq{g\;ényl am no) benzot hi azol - 6-yl

S5 (5B Pom 9225 1140 (s, 3H); Forn %2 B41.65(m/3H), from 1.75

4tc§ 3: E{fﬁﬁﬁ 42|G)Z*fl‘btﬁ“204k?/to?2f88t ekmlgwbmmm), 2l~P5from 2I )75 to 2.90

S enzo a

DB P UER A HRET S Al (26 TR BV 0 b

OZHJSB Ay, J FF ZBSrandoﬁ &Mmﬂ&t)e?dﬁs(bﬁoad dod = QJIOereaere'l)AKlGS (d,
<160 1 9 70018, 9% 8 OO R 356 63 oo m. 1

pr B o0 Cmodan 24 Goroan s, dtBoor ated to

PgS. The resi due |s washed with ethyl acetate,

%Eiésﬁ?a?@%? A G AL, 5B kel o 4 o

25¢8cnwi peri di n- 4- yI prop| onyl ani no) benzot hi azol - 6-ylI

ester hydrochloride in a yield of 95% LC M5 (nethod

Al): [MH +=533.04, retention tine = 2.66 mn. 5 NWVR

1 BxbiviRles pd&: Puepaitatisn0 dfHz5-qyridinER-ykkiophener@esubtioxicsoacid  2-

(cyclopropanecarbonylamino)benzothiazol-6-yl ester

7\

ety

A solution of cyclopropanecarboxylic acid (6-hydroxybenzothiazol-2-yl)amide
(intermediate 6} (60 mg, 0.256 mmol), pyridine (80 pl, 0.991 mmol), 4-
dimethylaminopyridine (3 mg, 0.025 mmol) and 5-(2-pyridyl)thiophene-2-
sulfony!l chloride (99 mg, 0.384 mmol) in 2ml of acetone is stirred for
24 hours at 40°C. The reaction medium is concentrated to dryness, taken up
in 2 ml of DMSO and purified 4 times by preparative LC/MS (method B) to give
10mg of 5-pyridin-2-ylthiophene-2-sulfonic acid 2-(cyclopropanecarbonyl-
amino)benzothiazol-6-y1 ester.
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spectronmeter with the chemcal shifts (5 in ppm - in

the sol vent dinethyl sulfoxide-d6 (DMVSO d6)

referenced to 2.50 ppm For 80% of the m xture, we

have: 1.13 (s, 6H); from1.22 to 1.40 (m 2H); from

1.42 to 1.65 (m 3H), from1.75 10 to 1.85 (m 2H);

f rwo 2080971787 2. 58 (partially masked m 2H); fRCHFR20E5/000761
to 2.90 (m 2H); 3.02 (s, 2H82 from3.15 to 3.30 (m

2H); 6.73 (broad d, J = 9.0 Hz, 2H); 6.97 (dd, J =

%rg’f\élﬁnd“iﬁ gwna séeE#)rum7 élsbbrmﬂ Qn é Br@ké} 'ﬁ&zen%b') DPX-300

f 1SRC omt@rowghstﬁe(m%@Hinshﬁ%ﬁ in ﬂpm B 'reséh% cﬁ%vesrs dimethy

( Wuﬁ@fdldmdsl(ﬂrﬂsolc?e}‘ﬂekbémﬁ;ﬂj 19,2.80 dbm:15 | R KBr 3405;
2971; 1725; 1597; 1539; 1470; 1365, 1161; 1094; 915;

856; 748 and 578 cm -1 Exanple 85: Preparation of
5-fmymiddd t@ 1yl {mopHEred (sy N7 d Safbiroadd, G- 8.5 Hz, 1H); from

(o Shp7RENRAP B, RO L7 B Broa §1), 7277 (0, 4 =

C yieD dii, G JBf wu.waﬂs@o Hz 1H) 7.99 (broad d, J = 8.0 Hz, 1H);
,géﬂk}pr‘]zggm go{H)? 153 d8 m2ﬁ.|ﬂ| ntermedi ate 6)

dlM\%ré%/I am rﬁ’é/ﬁyf‘ﬁi?ne 3 ny, gbg?ogS nm)Io) ggﬁdmml) :

g g§4pyr| ldg/l.—.)/tzhgg@hengwmd-&m yonyl ::hl oriddfe (9924 ,
nmo ig stirre or

hour s at 406‘ET§% rea&mfzo?f’%%g%?ﬁ})m is concentrated to

dryness, take@=69 inCiHgD" bas®pBEKand purified 4

times by preparative LC M5 (nethod B) to give 30 10 ngy

of 5pyr|d|n2ylth|o hene- 2- sul f oni c [
2 Exayeple$io Paeparation rgﬂ 4- (bmxmlo? Beﬂwﬁﬁetﬁar@@myimp§lrldln-4-ylamln0)

e T4 -
e e e

spectroneter with the chemcal shifts (6 in ppm - in
the sol vent dinmethyl sulfoxide-d6 (DVSO d6)

referenced to 2.50 ppm k’l
T
O} S~ 05 Qo-
E'\-II_<\N O

A solution of 4-fluorobenzenesulfonic acid 2-(cyclopropanecarbonylamino)-
benzothiazol-6-yl ester (example 7) (0.352 mmol, 138 mg), 4-amino-TEMPO
(0.387 mmol, 66 mg) and cesium carbonate (0.352 mmol, 114 mg} in 3.5 ml
of dimethylsuifoxide is stirred for 24 hours. 4-Amino-TEMPO is added twice (2
times 66 mg) after 24 and 48 hours. After 48 hours, the reaction is placed at
room temperature for 48 hours. The solution is then diluted with water,
extracted with ethyl acetate, washed with saturated sodium chloride solution
and dried over sodium sulfate, and then evaporated to dryness, to give
258 mg of crude product. This product is purified by flash chromatography on
a cartridge of 5 g of silica. The eluents used are, respectively,
dichloromethane and then dichloromethane with 1% of 7M 0.01%
ammoniacal methanol. 28 mg of 4-(1-oxyl-2,2,6,6-tetramethylpiperidin-4-
ylamino)benzenesulfonic acid 2-(cyclopropanecarbonylamino)benzothiazol-6-
yl ester are obtained in a yield of 14%.
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5 from0.98 to 1.10 (m 4H); 1.90 (m 1 H); 7.15

(broad d, J =85 Hz, 1 H; from 7.30 to 7.38 (m

2H) ; J =4.0Hz, 1 H,; 7.67 (broad s, 1 H);

7.77 (d, J = 4.0 Hz, 1 H; 7.87 (broad t, J = 8.0 Hz,

1 H; 7.99 (broad d, J = 8.0 Hz, 1 H); 8.55 (broad d,

J wo200s/0878L H); 13.5 (broad m 1 H). NS | E RIEER3005/000761
Mt. 10 m z=389 (M C4H40) +. mR2=325 (m z=389- SA2) +*

m z=69 C4H50 base peak Exanple 87: Preparation of

4vid eyl -2, 2mfiz_%4het raggihyl pi perbgééwﬁééwl am no) - 15
benzenesul fonl ¢ acid

21R&KRBN opr opanecar bonyl ami no) benzot hi azol - 6-yl ester

N3@B§ §853; 292511886, A59® 184691481 ; 1327; 1266; 1167; 1094; 907; 852
u@ﬁobeqzenesul fonic ‘acid _

2- PHopanecar bonyl ami no) - benzot hi azol - 6-yl ester
(example 7) (0.352 mmol, 138 ngy), 4-am no- TEMPO 20

( 387 and ce rbo
e 88 b S ok A SRSt SRy - methy-
Zcpmmdamjna}memsmMO i acidd d&d(cyaiopeopahecarhorylaggino)benzo-
. t nd 48 hours. After 48 hours, the
:Tg%{g?& 635(1 ééltefaaced at roomtenperature for 48 hours.
The solution is then diluted with water, extracted
W th ethyl acet washed with saturated sodi um
chloride sol uti 25 and dried over sodium sul fate,

and then ev ate@ o-{r ﬁe &O give 258 ng of
crude product. o us fied by flash
a .., r

.|>

chr omat ogr aphy on N |d Be of silica. The
eluents used are, respectively, dich nmet hane and
t hen di chl oronmet hane with 1% of 7M 0.0 amoni acal
met hanol . 28 ng of O=pl o

4-(1-oxyl -2,2,6, 6- tetranethylplper|d|n44 0]

yl am no) benzenesul foni ¢ aci d

2- (cycl opr opanecar bonyl am no) benzot hi 3zol -6- yl ester
are obtained in a yield of 14% WO 2 097787

PCT/ FR2005/ 000761 83 MsS: ES mf z=544 ase peak |
R KBr 3388; 3252; 2925; 1686; 1598; 1546; 1;1327; 1266,

13\67 §0 8’(4 cbr? O7b? 524 -(2-hydroxy-2-methylpropylamino)benzenesulfonic  2-
(cyclopropanecarbonylamino)benzothiazol-6-yl ester (example 11)
(0.855 mmol, 394 mg), 1H-tetrazole (2.563 mmol, 179 mg) and dibenzyl
diisopropyl  phosphoramidite (1.70mmol, 590mg) in 64 ml of
dichloromethane is stirred at room temperature for 2 hours. The reaction
medium is cooled to 7°C and a solution of 3-chloroperoxybenzoic acid
(1.025 mmol, 252 mg) in 1.2 ml of dichloromethane is added slowly. The
reaction medium is stirred overnight.

10 ml of 1M sodium metabisulfite solution are added. The organic phase is
then washed with 10 ml of 1M sodium metabisulfite solution, with twice 10 ml
of saturated sodium bicarbonate solution and then with 10 ml of saturated
sodium chloride solution.

The organic phase is dried over magnesium sulfate, filtered and concentrated
to dryness. The dry residue obtained is dissolved in dichloromethane and
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and 747 cm1 5 Internedi ate 88: Synthesis of

4-[ 2- (bi s- benzyl oxyphosphor yl oxy) - 2- net hyl -

propyi am no] benzenesul fonic acid

2- (cycl opr opanecar bonyl am no) benzo- thiazol -6-yl ester

0s 0So N~-Na"~ON/O OIP~o0o O 10 A solution of

43X Q2093097287 2- net hyl pr opyl am no) benzenesul f ®GERFR2005/000761
(cycl opropanecar bonyl ani no) begaot hi azol - 6-yl ester

(exanpl e 11) (0.855 mml, 394 ng), 1Htetrazole

P DUFRBY 0|Jr7§r( 'TH?%@I‘E% qfagggéé(lltr ng 'cBﬂPJﬁ’iﬁp' 50 g of silica of

phosp oramdit 0
dp@m%twoﬂérmﬁm,u witht .arg,rade&ntr@f) émsféréwr eethblr geetate in

rélaheifm Ao e@p&éms@mel Bbivent ﬂ@hﬁthé ﬂ'a(gtg%@nﬁ%ﬂammg the

t | 1
Sesbti0; 1 oroateh CoATEIGT oPhredHznD s Re A PLRRRR VIR 2-
Th‘ﬁthﬂﬁﬁiﬁwamlmmnmnesmﬁmc r adido\Bs(oyclgiptopat® ndarbénylihino)-

e S

met abi sul fite sol uti on, vvlth twice 10 n of saturated
Spgh t n'm of
SEEIHS GhaRCEANT: faplaLraaM Rtehlion tithd: B A9l O e
is dried over magnesiumsulfate, filtered and

cmgﬁ_@é gbegy nﬂﬁegiso%fdi xmﬁéth ITilfphdéNhér&ﬁj ég«tdrﬁma nzene-
| SSO V 1 N | C oro
Pé‘f ?—'ﬂ‘z‘@ﬁ @?é‘ipfoﬁﬂ"???é 5 PFF"@EGBT-P% ‘ Y Pﬁ‘i‘?r

flash cartridge containing 50 g of silica of porosity
15-35 pm with a g ient of 20%to 50% et hyl acetate

in cycl ohexane ter evaor%tl ng the solvent from
the fractions c9 éﬁ product, 419 ny
of 4-[2-(bis- benzbe‘>2<< ory lox

met hyl propyl am no]j ben fonic actrd 2 | opr opane

car bonyl am no) - benzoth| azoI 6-yl ester ar obt ai ned
inayield of 68% ,0
s!

300 mg of 10% palladium-on-charcoal are added to a solution of 4-[2-(bis-
benzyloxyphosphoryloxy)-2-methylpropylaminolbenzenesulfonic  acid  2-
(cyclopropanecarbonylamino)benzothiazol-6-yl  ester  (intermediate  88)
(0.441 mmol, 318 mg) and ammonium formate (4.41 mmol, 278 mg) in 15 ml
of ethanol.

The reaction medium is refluxed overnight with stirring. LC/MS analysis
indicates that there is monobenzyl product remaining. 280 mg (4.41 mmol) of
ammonium formate and 100 mg of 10% palladium-on-charcoal are added and
the reaction medium is refluxed for 6 hours. The reaction medium is filtered
and then concentrated. The oil obtained is returned to reaction with 278 mg of
ammonium formate (4.41 mmot) and 300 mg of 10% palladium-on-charcoal in
15 ml of ethanol. The reaction medium is refluxed for 1 hour 20 minutes with
stirring. The reaction medium is filtered and concentrated to dryness. The
residue obtained is purified by preparative LC/MS (method B) to give 6.2 mg
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LC M5 (nethod Al): [ MiH +=722. 13, retention tinme: 4.13
mn. 10 Exanple 89: Synthesis of
4- ( 2- met hyl - 2- phosphonooxypr opyl am no) benzene-
sul fonic acid
2- (cycl opr opanecar bonyl am no) benzot hi azol -6-yl ester O
s wo 2006897787 O N )YO 1 O 300 ng of 10% PCT/FR2005/000761
pal | adi um on-charcoal are addgd to a sol ution of
4-12-(bis _
fb(;%ﬁlz-‘é'APQ%ﬁﬂ%b%b%&n‘o%k{)&’owa%iﬂB}ﬂe?u%HQ&dﬂf‘ﬂ?ﬂ@”e%%kd 2-
( dqml@mpcpamaﬂbﬂﬁmimﬁbﬁo;@iéiﬂz@t -Bivh ester i qlyield ofB%.
(INMIRE "R AiNFRBS ecth.%%% %'@MHz?’lén ng) Bﬁﬂéramﬁb@mpx 300
bt

formate anol

réR@Fﬁr%'ﬁ'gFﬁ!dWlﬁ § leaggah%e(%ﬂrgﬁprrﬁn Wﬂ‘? rSPIVﬁ@t dimethy!

L GLiI¥bxigaals BIMSO24) refeietted3o 280 ppher e i s nonobenzyl
product remaining. 280 ng (4.41 mml) of ammoni um

formate and 100 ng of 10% pal | adi um on-charcoal are
adebed (BOA tot hO1r @acdHyn1/Ed{(synbiy 2.601 (medHpofroMm 3.10 to 3.50

h f

o iflesked 1 SRR T80l U0 0 0 1o R, 0B EBE £, 1= 0.0 He
wilH), B9 (g 4= 2.Bran®.Bikiz, il & (braad o9 AE, AR
g o8 51Q% pay; 172 wnoe 20AECoR); 1217 doroha ST HYf

et hanol . The’reacti'on mediumi§ refluxed for ‘1 hour 20
mnutes with stirring. The reaction nmediumis

f iHxperiedkntal proweorndr thetisiotivemicahtests The resi due
obtained is purified by preparative LC M5 (nethod B)

to give 6.2 ng WD 2005/ 097787 PCT/ FR2005/ 000761 85 of
4- ( 2- metihiPretecploRKRMmyolix ¥pr opyl anmi no) benzenesul f oni ¢

a@u‘?uﬂ@atmfr%f: Hﬁogﬂ’@@@ﬂﬁ WET{FW CM@%«Q‘%\W@%‘ZQCI Metal

"Eﬂfy Ghﬁmuﬁéégr%mhce DPX- 300 spectrorreter with the
chem cal shifts (Sin ppm - in the solvent dinethyl

0TH6 1BCamBina, DaeyovIRlses beanngy the e, Shienceso keding,
3ré£beto¢av& 5fbr CDESkatl oycliaHE (the [aftef bompeisithg C=te9rrﬁhal hexa-
';%E't'?—'g?'n}?%g }(qgse%at%}_éolnt%:ciﬁs(e%; gi%ﬂ &%Ilgb Twé tg péededdai}s after
2Hye starb®f (abinfection, the cells are harvested by centnfugatlon and then
stored at -40°C until the time of use. After thawing and mechanical lysis of the
cells, the complex present in the lysis supernatant is purified by affinity
chromatography on nickel (IMAC), and stored at -80°C.

CDKZ2/cyclin E Flashplate test in 96-well format

A format in 96-well plates coated with streptavidin is used to test the activity
of the compounds on the kinase activity of CDK2/cyclin E.

To perform this test, the biotinylated peptide substrate, a fragment of the pRb
protein (biotinyl-SACPLNLPLQNNHTAADMYLSPVRSPKKKGSTTR-OH) is
dissolved at a concentration of 1 mM in kinase buffer (HEPES/ NaOH 50 mM,
NaCl 1 mM, MgCl>. 5 mM, pH 7.5) in order to constitute a stock solution stored
at -20°C in the form of 110 pi aliquots. On the day of the experiment, an
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10 J =85 Hz, 1 H; 7.70 (d, J = 2.5 Hz, 1 H); 12.7
(broad s, 1 H. Experinental protocols on the

bi ochem cal tests 1. Protocol CDK2/cyclin E: 15
Purification of the CDK2/cyclin E-(H s)6 conpl ex by

| MAC (I mmobilized Metal Affinity Chromatography): Two

r 8¢0120031e8Tr8'bacul ovi ruses bearing the human FEJUERZMS/000761
coding, respectively, for CDB2 and cyclin E (the

latter conprising a Cterm nal hexa- 20 histidine tag)

araﬁ YSESK thiy ﬁufﬁr?%tthbgéﬁ%nos&ﬁj'teé% kﬁas@%ﬁ@ cbhfaﬁi’rﬂng 1 mM

s.after t col nfection

h&%(@EQP@HeB?' aBfaddeddaithe buies GFF%HPO@PQPB%{Y@'P “arggtto obtain
U@tctdncbhfratld)rﬂbf 04, 3usid. TG\fpll ef tméwgam@n arslatiged enegeth well of the

s t 1 he .l
S STAsTREta P SraSEis Bpialt S A s EaienlrabE Rt Aff ki during
nmrmé(ehzg(rhMRQeaahod pedommedin a §aal valemeKzhe yeddtionEmedium of

Fl in 96-well format A format in 96-well
16pgjs?(coa?ltc’gathh streptavidin is used to test the

act ivity of the conpounds on the kinase activity of

Cﬂ'ﬁgfrﬁéﬁﬂaté‘ o‘ﬁutléﬁs Ter Hﬁﬁtﬁlfﬁrg‘ b&udt?séﬁ tﬁJ‘Einventlon) at various

bi ot1 nyl af ed peptide sy str% 1@1 nt of ﬁ?

pFepg¢iirations are prepared in D o flom stoc solutlons Gt mM in

g sephraty (ljut%%@l’b(&b RINNDB ST WM-?WB&PW]JW—WS %JfM 4.11 yM

i S0 a.concentration o n .
BPREH? Ny BUSRRARS K pEhapo vt 5 BathyBtafeSe spffigns (or

orlowrof DM3Orfet theutenteols) is dtansterad ioto Hteowelts aGbthattestagate.

in the formof 110 pi aliquots. On the day of the

exper| ment, an WO 2005/097787 PCT/ FR2005/ 000761 86

a intgeachowel fre teen @dded 1% vt Rhacspiutinn af Pumbdurerof adenosine

r%?%ﬁl;u{é; empgrg@bw{w 13OPrTM thef klﬁbéah :bgfféf 8t hdoncahtation of
oA TBeltalnant ob HGIST i B0 The BReymrde reaction is

sMggdr?@ By Ead_dddad?w_t dOepk penedell of & IseluhEhasmmEH(z;icymhn E at
. tr .

P BB heBer bt SORBLIR) 5 AREETRfrRbRiteP for G0 vt of
f kinaise\bolffensontaininhg 1rrebiof dithiotbehitohfarfthe 1eaction lanks).

bel ow). Internedi ate dilutions of inhibitors (products

of the invention) at various concentrations are
pAlgaaddition fofdhe seagants othet fingh yolume of gaeh well is 100 p,

the final substrate concentration is 10 pM, the final inhibitor concentrations
are 10 pM, 3.33 uM, 1.11 M, 0.37 M, 0.123 yM, 0.041 pM and 0.014 pM
(according to the concentration of the intermediate dilution), the final ATP
concentration is 1 uM, the final amount of 3P is 1 pCifwell and the final
concentration of CDK2/cyclin E complex is 20 nM. After addition of all the
reagents, the plate is incubated at 30°C with orbital stirring at 650 rpm.

When the incubation is complete, the plate is washed three times with 300 pl
per well of PBS (phosphate-buffered saline, pH = 7.4, without calcium or
magnesium, reference 10010-015, Gibco BRL). The incorporation of **P into
the peptide is quantified by scintillation counting using a Packard
Topcount.NXT machine. The inhibitory activity of the products of the invention
is evaluated by measuring the inhibitory concentration that allows a 50%
reduction in the enzymatic activity (IC50).
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10 separate tubes. 1000 NM 333.3 NM 111.1 NM 37.03
pM 12.35 pM 4.11 pMand 1.37 pMdilutions are thus
prepared. 1 pl of each of these solutions (or 1 pl of
DMSO for the controls) is transferred into the wells
of the test plate. Into each well are then added 19
pwof2005/60781 i on of a m xture of adenosi ne 1FPCT/FR2005/000761
tri phosphate (ATP) and of ATPE33P in the kinase buffer
at a concentration of 5.26 pMof ATP total and 52.6
NC /m of 33P. The enzymatic reaction is triggered by
addition of 10 er well of a solution of

CDK2/ cy&t m@/wd'n@bpfﬂ\wgﬂ t he ki nase buffer

g @Hrme!KSO}Q ol tﬁé\/bniKﬂHpbcgug:r itgp] f(glishé glb E‘%)I%)f g;r/ CPIE/IACK {IAfR6bIlized
ﬁ\%‘f" %& EVZ#WQ')“%t%a BfY)er addition of each of the

reagents, the final volunme of each well is 100 pl, I

| b BEpr Bl BB EREER, HHRY e bty bGueERY coding,

0 respeadtively, ia3CRKU-IBA0LCHgsminal dusioomitp the @amagh@tinﬁg tag) and

! fort EIRIDERNISTAAIONE] 1d Bintdlt HsERE %eﬁd $ildyifdurs after the

concentration Is
aﬁtirhto dhe Fpinfestian,Nhe/ Grils a@]d‘anrﬁ@tw iy centrifugation and then

C@r@ﬁ@ﬁtétatm”ml UhtiCEe /teye | dfnuse. EAﬂE} Qﬁawm 2(h eI §HEPES
[

2206Rp 7 B, track oA g o Ridg ol BHTEES 1 v
i gbydeadli ‘lﬂ%l(p/\&),oNpFe‘t aMi Naz¥0at aniA), thdot hreer at 4°C and
ti 3 p |. . .

( SaBEHiony e KompBxPiesthil in the TiSls cupematant s purified by
oaﬁlw@mmatﬂgra@hseo@mwew as] stored et °C. The
i ncorporation of 33P into the peptide is quantified
b ntill %| o. cunttg Si ng,. a Pa(%kard

Y ” 9

X Saflsu AMAtactivity of the
products of the invention is eval uated by measuri ng

tzga%sﬂhl b'9%%¥lhé%£q%ﬁﬂ 'Cp?%lgt hataltélrljl(\f%@oﬁatrespa%)/idl:lg't5 is used to
2 egaluady trerinRibidrRaDe/ ODK#ﬁdyclnSD1 Emaéﬁ)mmmt by thiz products
ggggﬁg%%erﬁmg&ﬁaﬁs@n Yhist st R plofsikidq BePliaé dbkhate,
O et A PE AP S YKFPSSPLR.
b%ﬁ{ld«f{&né B%sﬁ%ﬁnafﬁq%ﬁlﬁﬁrﬁe '6\‘92 Meﬁ\o E\‘abéeﬁdﬁerfglEPESI
CHEGH 50 md, Nl mm, Fg&lh 8", pH1 7.2} akder to Constifté a stock
solution stored at -20°C in the form of 110 pl aliquots. On the day of the
experiment, an aliquot of this solution is thawed and diluted in kinase buffer
containing 1 mM of dithiothreitol, and added to the buffer extemporaneously,
in order to obtain a final peptide concentration of 2.571 uM. 70 pl of this
solution are added to each well of the Flashplate in order to obtain a final
substrate concentration of 1.8 pM during the enzymatic reaction, performed in
a final volume of the reaction medium of 100 pl (cf. below). Intermediate
dilutions of inhibitors (products of the invention) at various concentrations are
prepared in DMSO from stock solutions at 10 mM in separate tubes.
1000 pM, 333.3 pM, 111.1 uM, 37.03 uM, 12.35 uM, 4.11 pM and 1.37 yM
dilutions are thus prepared. 1 I of each of these solutions (or 1 pl of DMSO

for the controls) is then transferred into the wells of the test plate. Into each
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for cyclin D1-(Hi s)6 are used to coinfect insect S19
cells. Sixty hours after the start of the

coinfection, the cells are harvested by centrifugation

and then 10 frozen at -20C until the tine of use.

After thawng in buffer A (HEPES 200 nM pH 7.0, NaC
S5evapoge1®r 2 mM i m dazole 25 nM TCEP 1 nCT/FR2005/000761
glycerol 10% (p/v), NaF 1 mM 8§Na3vVO41l mM), stirring

for 1 hour at 4C and centrifugation, the conplex

aW%E thé‘n LB8ed Y9 2 o?‘éogélﬂﬁér?‘é fa n?uxﬂl‘r'é iof b@gn@é’ ine triphosphate

Nty c ronat rap on nicC tore

- 8/ E°) ﬁQdGMJ% il tha kinasen m@reatt%éaonpﬂnf@@ﬂ%i)f 5.26 UM of
fsz\mpaitotél gt 789 RGimeldf Pl asﬂyobat natic &éé@tld?paé &6ggered by

o PARIRNEAG §) Bef welly 05 £ petiiord ﬁﬁhﬁ&@wq"ﬂebﬂ Haend BV in the

Zﬁlnafset beffemrzenﬂalmmg TmNdeaff dithiothreiolt &t 10t|hieof kinase buffer

kaHg g?‘ g}h}?%ﬁtdl oih H;Qf &S-S?,%é%%nﬁﬁhkg %bvanous

dadétﬁlbv&.d tbe %naiomlgme dni eachfwell nim 10 kphaﬁ@ tﬁmaf eeubstrate
(EEHEe?{tratHﬂCi’s"ﬁ@ Wthé\'ﬁﬁjan hib¥o P!Sﬁ‘ée%t%tﬁ% 3%'16@1 813 nM,

der to constit a utlon store g

e, 091%709%1%1%?» usNh &2&&15 NN Q. Hay it (2grorging to the
ewﬁéenfmron af tié i iAtepineadiaté hchﬁ:tu&ﬁ) UﬁieoﬂnaISAﬂ'lF’a\@@ﬂchebtlon is

di tlﬂ}ﬂom‘% EP?LE%SOZW 4 fag%ds 58! H%’\]rﬁr]??gq W Hnal concentration of

eDiAoycinddtisbplex is 2ol t o obtain a final peptide
concentration of 2.571 pM 70 pl of this soI ution are
added to each well of the Flashplate in order to .
obftgr maglitamaf all sthesteagestss dheclest alaters dncqbzgegmt 30°C with
défbtt‘ég sttlﬁ'fh 'éﬂﬁﬂ@t Hem! aHek itR8. 1n§@c§5t%fnmiﬂe'ﬂlat%0|sa\nfa'sﬁéh three

vol une O reacti o
mm@.snw& 5 il pex ﬁ%"ﬁ%ﬁfﬂ&%h@%@@a@t%&w =74,
| withod ma]clam \vAr inagAesiant erdferinicend 001@-01p1 ePibcod BRL). The

%&W{@ig&% S%ltcgtflié) gssq%%raéeg PS8 "Iiti%/l is e@%@??%ﬁ B‘yﬁ%%ftlllatlon
pM)mtmgﬂuSTigpa/lPabkbrd iTopsoanteNXhunaphiapailad. inhibitbroactivity of

B Bbasdie By Al Vel o avaliaRly BRI inhibitory

ransterre
t @@mcqﬂt@(c@n thaitailoa'@ca] S0 molustion ivite evgynratizoadivip OHaH0).
88 well are then added 19 pl of a solution of a
m xt ur e_ of gdenosn ne tri phosphate (ATP) and of
ATPy33P3i n PMH@MRZnase buffer at a concentration of
5THé DiHltﬂforyAéﬁEGtObﬁlthéndoﬁ'&o&nﬁél towaraf thd3Kkinddee Aurora 2 is

eget)é%tlr%e% \glg%c}efd?o%c Vi t3$ gmﬁﬁl?atton tegt

A complete recombinant Aurora 2 enzyme, the N-terminal end of which was
labeled with histidine, was expressed in E. coli and purified to a quality close
to homogeneity.

The C-terminal fragment (Q1687-H2101) of an NUMA (nuclear protein which
is associated with the Mitotic Apparatus) expressed in E. coli, and the
N-terminal end of which was labeled with histidine, was purified by
chromatography with nickel chelate and used as substrate in the Aurora
2 kinase test.
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addition of 10 pl per well of a solution of

CDK4/cyclin DL at 250 nMin the 5 kinase buffer

containing 1 mMof dithiothreitol (or 10 pl of Kkinase
buffer containing 1 mMof dithiothreitol for the

reaction blanks). After the various additions, the

f Wial20850097787 i n each well is 100 pl, the fi n#ACT/FR2005/000761
substrate concentration is 188 pM the final

i nhi bitor concentrations are 10 pM 3.33 pM 1.11 pM

0.37 pM 0.123 pM 0.041 pMand 0.014 pM (according to

the 10 concentration of the internediate dilution), |

t Haerkinage AetviboRE Ao 2 dh maeasuleg Oy sqietiliating) o goyigroplate
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CLAIMS 1 - A conpound corresponding to the general

f ovontoas/09778below. S /O , X-Ar ~ RNC- / // .PCTFR200%/000761
which 5 X represents a group9hosen from a coval ent

bond, (CH2)n, with n equal to 1 or 2 Ar represents

an aryl or heteroaryl group; this group is optionally
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substituted with a group chosen from al kyl groups,
hal ogens, NRLR2 (Rl and R2 bei ng chosen from hydrogen
groups, alkyls, cycloal kyls or 10 nay together form a
het erocyclic or heteroaryl radical, these groups
t hensel ves being optionally substituted), SQ2al kyl,
Savkylops/edicexy, heteroaryl or aryl groups RCT/FR2005/000761
represents a group chosen fromghydrogen and an al kyl,
cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,
al koxy, cycl oal koxy, 15 heterocycl oal koxy or am no
group;_R may be optionally substityt-edwth-pre
more §roups jchosen from thgotsane rpadi cgl s asjthosle
defined for (R 2 - The conpound asiclaifmed inh claim1,
wherein thejpossible sHNstituentsjon tthe grbups IR
are dhosen from roxyl, heterqaryl,} 20
I gand am noal k groups. B - Therg4o
din dlaim1l, wheygigh the al kyl droupsl ar
strai ght or |branchegl chaons contai hing |1 to 10 cgrbon
at ons [he com’goasc"*cl aimediin dlaimi, erein
t he cycl oal Kyl rip¥are cyclic gl kyl| chaihs
cont al-Ri-hg—3--+e—Fo—earberatonsT2 ~The gonpagund
as cl aimed ijn clhim1, wherein the}] hetjerocyrl oal kyl
groups are dycfi g al kyl chains containijng 3 to 10
carboh atons conka i=QgHat , | epst adn et at om
chosep f#omj0,\N and gs§ ; 09787 B3¢} 226
PCT/ FR2005/ (8 6131@106 - The'@Bnpound as cj ainmgd in
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9 - The conpound as clainmed in claim1, wherein the
aryl or heteroaryl radicals are chosen from phenyl,
pyridyl, pyrimdine, triazinyl, pyrrolyl, imdazolyl,
thiazolyl, furyl, thienyl, indolyl, azaindazolyl,

I sobenzofuryl, isobenzothienyl, benzoxazolyl,
bamomobs/egagy! , aryl vinyl ene, arylami do, 15 PCT/FR2005/000761
aryl car boxam de, aral kyl am nejpgui nol yl, isoqui nol yl,
ci nnol yl, quinazolyl, naphthyridyl, triazolyl and
tetrazolyl groups. 10 - The conpound as clained in
claim9, wherein the aryl a@lAIM&: eroaryl groups are
chosen fromoptionally substituted phenyl, thienyl,
pyrazol yl and im dazolyl groups. 20 11 - The compound

as cl ai edA GPTBPRUNA a@rTespandingta the ganenslifogpyiadl) halow:

substi t ut ed vvlth agro p chosep. f ramgm no groups and
hal ogens, artg_ﬁ{ r| n \\and fluorindl) 12 -
The conpound ai o 1@ wherein the aryl
groups are chos@n fro'?‘n diY” and trifl uor ophenyl s and

nmonoal kyl am nophenyls. 25 13 - The conpound as cl ai ned
i i whighm 1, wherein X represents a coval ent bond. 14

- Thq C Opigg%ﬁglég?%n;? cpéggrgfonq] a covalenF boncFig (CH2)n, with n

represe
equalto 1or2
« Ar represents an aryl or heteroaryl group; this group is optionally
substituted with a group chosen from alkyl groups, halogens, NR1R>
(R1 and Rz being chosen from hydrogen groups, alkyls, cycloalkyls or
may together form a heterocyclic or heteroaryl radical, these groups
themselves being optionally substituted), SOqalkyl, Salkyl, alkoxy,
heteroaryl or aryl groups

» R represents a group chosen from hydrogen and an alkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, alkoxy, cycloalkoxy,
heterocycloalkoxy or amino group; R may be optionally substituted
with one or more groups chosen from the same radicals as those
defined for R.

2 — The compound as claimed in claim 1, wherein the possible
substituents on the groups Ry and R: are chosen from hydroxyl, hetercaryl,
cycloalkyl and aminoalkyl groups.

3 — The compound as claimed in claim 1, wherein the alkyl groups
are straight or branched chains containing 1 to 10 carbon atoms.

4 ~ The compound as claimed in claim 1, wherein the cycloalkyl
groups are cyclic alkyl chains containing 3 to 10 carbon atoms.

9 — The compound as claimed in claim 1, wherein the
heterocycloalkyl groups are cyclic alkyl chains containing 3to 10 carbon
atoms and containing at least one hetero atom chosen from O, N and S.



10

15

20

25

WO 2005/097787 PCT/FR2005/000761
101

6 — The compound as claimed in claim 1, wherein, in the groups
NR1Rz, one of the groups Ry or Rz is a hydrogen atom.

7 — The compound as claimed in claims 1 to 6, wherein all the groups
R, Ri and R; are optionally substituted with an alkyl, cycloalkyl,
heterocycloalkyl, heteroaryl, aryl, amino, hydroxyl, alkoxy or halogen group.

8 — The compound as claimed in claim 1, wherein the aryl and
heteroaryl radicals are chosen from monocyclic radicals optionally comprising
one or more hetero atoms chosen from O, N and S or radicals fused to
another 5- or 6-membered ring and optionally comprising 1 to 3 hetero atoms
chosen from O, N and S.

9 —~ The compound as claimed in claim 1, wherein the aryl or
heteroaryl radicals are chosen from phenyl, pyridyl, pyrimidine, triazinyi,
pyrrolyl, imidazolyl, thiazolyl, furyl, thienyl, indolyl, azaindazolyl, isobenzofuryl,
isobenzothienyl, benzoxazolyl, benzothiazolyl, arylvinylene, arylamido,
arylcarboxamide, aralkylamine, quinolyl, isoquinolyl, cinnolyl, quinazolyl,
naphthyridyl, triazolyl and tetrazolyl groups.

10 — The compound as claimed in claim 9, wherein the aryl and
heteroaryl groups are chosen from optionally substituted phenyl, thienyl,
pyrazolyl and imidazolyl groups.

11 — The compound as claimed in claim 10, wherein the phenyl group
is substituted with a group chosen from amino groups and halogens, in
particular chlcrine and fluorine.

12 — The compound as claimed in claim 11, wherein the aryl groups
are chosen from di- and trifluorophenyls and monoalkylaminophenyls.

13 — The compound as claimed in claim 1, wherein X represents a
covalent bond.

14 — The compound as claimed in claim 1, wherein R represents a
cycloalky! radical.



